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Foreword

Cardiovascular disease is the number one cause of mortality worldwide and impels the
coordinated quest for scientifically valid strategies, along with safe and effective actions.
Unfortunately, humans have had to bear witness to the many false starts, misdirections, and
premature conclusions to what have been regarded as best laid plans. Where are the fail-
ings? What are we doing wrong inasmuch as epidemiological evidence continues to dem-
onstrate worsening of cardiovascular disease and prevalence rates of modifiable risk factors
in certain populations?

My lifelong aspiration is to better understand not only the nature of human disease, but
more importantly the nature of human health. It is the purpose of our healthcare system to
optimize human health for all people, taking into account pathophysiology and diversity. The
framework I have structured and formally detailed [1] focuses on prevention. In a nutshell,
rather than the conventional way of waiting for disease to take root and cause harm before any
meaningful intervention is performed, a diligent process of screening, case finding, and inter-
vention to abrogate or mitigate the disease process, in a manner that improves health, is imple-
mented. At first, this may be on a small scale, but the ultimate goal is far-reaching, grounded
in science, with demonstrable wellness for individuals and populations.

There are six dimensions to this plan. First, we focus on the eight behavioral aspects of
cardiometabolic prevention: healthy eating, healthy weight and body composition, healthy
glucose levels, healthy blood pressure, healthy cholesterol levels, plenty of physical activity,
avoidance of tobacco products, and psychological health. Second, the term “health” is clas-
sified as poor, intermediate, and ideal for the purposes of study and messaging. Third, there
must be a global scope that involves people of all ethnicities, cultures, and ways of living.
Fourth, mitigation strategies are included for other chronic diseases, such as cancer and
degenerative disease prevention. Fifth, there are important roles of technology, economics,
education, quality of life, and behavior that must be considered and leveraged for best out-
comes. And sixth, prevention programs must be implemented early and in a sustainable
fashion; this means targeting our children and creating an infrastructure that works over a
relatively long timeframe.

It is this last dimension that has proven to be the most challenging, yet most intriguing and
rewarding when one devotes energy and thoughtfulness to the problem. The FAMILIA Trial,
published last year, was a cluster-randomized controlled study of 562 children aged 3-5 years,
demonstrating that a multidimensional school-based educational intervention strategy (a form
of primordial prevention) can improve healthy behaviors in a diverse, socioeconomically dis-
advantaged community [2]. No doubt, this model will need to be scaled up and validated in
different settings—but here is the rub. How do we actually build physical structures with suc-
cessful operations and management to truly realize superior outcomes on a scale that durably
transforms healthcare? This is the practice gap that has been so elusive over the years and must
be closed in the lifestyle medicine space so that scientifically sound strategies can result in a
pervasive elevation of health.

This book by my colleagues, Drs. Jeffrey Mechanick and Robert Kushner, succeeds in pro-
viding the blueprint for closing this practice gap. This book builds on the concepts, theory, and
science of lifestyle medicine in their first book, and now provides not only the broad strokes on
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what a Lifestyle Medicine Center is, but also the details for how to imagine, build, and operate
this enterprise in a host of settings. Challenges, examples, and technical factors are all dis-
cussed in a way that captures interest and spurs on action. My dream is to improve health for
all people at all points in the lifecycle. A book on implementation fills the gap to enable me,
and you, to realize this shared dream.
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Preface

Lifestyle medicine is a discipline that is growing in popularity for three reasons. First, there are
more scientific studies supporting the role of structured lifestyle change, benefits of healthy
behaviors, and positive impact of individual lifestyle components on nearly every chronic dis-
ease state examined. Second, lifestyle medicine can be clinically delivered in the outpatient
setting to produce these benefits for the patient. Third, educational programs have promulgated
the message of lifestyle medicine to healthcare professionals, other stakeholders, and the gen-
eral public. The net effect of these three drivers is the transformation of how we think about
and deliver healthcare. This is a much-needed event, given the confused medical economic
climate, growing nature of healthcare inequities in society, and unfortunate disenchantment of
many workers in the medical profession.

Yet, a gap exists between the enthusiasm for lifestyle medicine and its implementation.
Despite all the accumulated scientific evidence in the lifestyle medicine literature, the increasing
expertise and experience acquired by students of lifestyle medicine, and the overt successes
resulting from the instances where lifestyle medicine is practiced, there is still a lack of large-
scale, pervasive use of this new discipline. The clinical demand to deliver lifestyle medicine
programs is overwhelming based on the rarity of good health practices among Americans and the
very small percentage of patients (<5%) who are completely free of modifiable chronic disease
risks. The benefits of providing lifestyle medicine lie in prevention, abrogation, or mitigation of
the risks for or progression of chronic disease. As a result, it is anticipated that healthcare expen-
ditures would be reduced, quality of life improved, and end-of-life morbidity compressed.

In 2016, we co-edited Lifestyle Medicine: A Manual for Clinical Practice to provide a cor-
pus of information about the burgeoning lifestyle medicine field. In this book, pertinent ele-
ments of lifestyle medicine were discussed within a comprehensive framework. This was
intended to empower the reader to embark on a journey that included lifestyle medicine in his
or her own clinical practice. A couple of years later, we realized that in order to successfully
realize the larger-scale practice of lifestyle medicine, a follow-up book was needed to provide
the pragmatic tools to actually build a Lifestyle Medicine Center.

Our companion book, Creating a Lifestyle Medicine Center: From Concept to Clinical
Practice, is divided into three sections, with introductory chapters establishing the rationale,
middle chapters expounding on the details, and end chapters providing real-world examples.
Each of the chapters is based on scientific evidence and written by experts in the field by their
own right. Editing by us was focused on delivering a particular message that fit squarely within
the implementation tactic: planning, building, and managing a successful and sustainable
Lifestyle Medicine Center.

Once again, we thank our colleagues at Springer, namely Kristopher Spring, Megan
Ruzomberka, and Michael Griffin, for making this process streamlined and rewarding. Our
families have endured yet again with another book and we thank them for their support and
encouragement. We also thank you, our readers, for the wonderful feedback, and our col-
leagues and contributors, from whom we learn far more than we could ever teach.

New York, NY, USA Jeffrey I. Mechanick
Chicago, IL, USA Robert F. Kushner
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Statement of Purpose

Jeffrey I. Mechanick and Robert F. Kushner

Introduction

In 2016, Lifestyle Medicine: A Manual for Clinical Practice
was published [1], ushering in another scientifically based
perspective of nonpharmacological and nonsurgical/non-
procedural strategies to manage chronic disease. The rapid
expansion of interest in this new medical specialty parallels
the increased burden of chronic disease in the USA and glob-
ally. Lifestyle medicine comprises direct and indirect multi-
scale effects on health and well-being. If sufficiently
pervasive and durable, the ramifications of a new healthcare
culture that embraces lifestyle medicine could relieve enor-
mous economic burdens by interrupting the natural progres-
sion of disease much earlier on a population scale and by
averting high costs of tertiary prevention. Fortunately, the
role of a lifestyle medicine approach is becoming more
prominent even in the midst of the remarkable progress in
and attractiveness of biomedical technology. Indeed, within
the context of a preventive care paradigm, every patient
encounter should, and ideally must, include some aspect of
preventing pathophysiological events that lead to disease
progression with the mainstay of intervention being lifestyle
change. The components of this argument for the transfor-
mative role of lifestyle medicine to create a new culture of
healthcare are illustrated in Fig. 1.1.

What are the challenges to lifestyle medicine garnering
further traction? First and foremost is to perform high-
quality scientific research to substantiate the use of lifestyle

J. I. Mechanick (<)

The Marie-Josée and Henry R. Kravis Center for Cardiovascular
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Departments of Medicine and Medical Education,
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e-mail: rkushner@northwestern.edu
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medicine. The second challenge is to incorporate lifestyle
medicine evidence, not only in written clinical practice
guidelines but also in actual clinical practice to achieve opti-
mal health status for individuals and populations, as well as
manifest clear benefits for wider recognition. A favorable
by-product of increased lifestyle medicine research and
practice is the generation of data in electronic health records,
registries, and other formats amenable to data mining. The
third challenge lies in education and real-life experiential
training. Though budding lifestyle medicine programs exist,
they are not yet routinely and formally part of our medical
education curriculum. Once lifestyle medicine research,
clinical practice, and education are operational, they can be
leveraged in a dedicated entity or facility — the Lifestyle
Medicine Center — to effect change on a larger scale.

Potential strategies for the application of lifestyle medi-
cine have a very far reach, extending from more obvious and
high-impact chronic diseases, such as cardiovascular disease
and cancer, to those less obvious, such as neurodegenerative,
infectious, and inflammatory diseases. Moreover, primordial
and primary prevention strategies in those without apparent
disease and generally considered as “well” are also part of
lifestyle medicine. However, there is a striking gap between
theory/strategy and practice/tactics in the lifestyle medicine
space, particularly in the extant published literature. It is this
vulnerability in the successful evolution of lifestyle medicine
that becomes a viable target for improvement. In fact, it is the
creation of a bona fide Lifestyle Medicine Center or Clinical
Service Line that acts as a force multiplier to close this gap
and create a new healthcare culture.

The Strategic Target: Chronic Disease

Lifestyle medicine strategies are discussed and organized by
basic principles, tools, and chronic diseases in Lifestyle
Medicine: A Manual for Clinical Practice (Table 1.1) [1].
The focus in this first book was to provide a scientific basis

J. I. Mechanick, R. F. Kushner (eds.), Creating a Lifestyle Medicine Center, https://doi.org/10.1007/978-3-030-48088-2_1
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Fig. 1.1 The Lifestyle
Medicine Center as a Force
Multiplier for Healthcare
Change*. (*Force multipliers
are tools that can amplify the
effects of effort to achieve
greater results)
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for preventive and therapeutic strategic planning, establish-
ing the foundation for lifestyle medicine actions by the health
care professional (HCP). The main components of any life-
style medicine strategy are as follows:

* Detecting, diagnosing, and then targeting a particular
chronic disease problem

e Classifying interventions in terms of preventive care
modalities, which can overlap as needed: primordial, pri-
mary, secondary, and/or tertiary, with ongoing quaternary
prevention that reduces over-medicalization

e Generating a list of evidence-based interventions and then
prioritizing in terms of anticipated benefits, risks, and
costs

» Taking inventory of accessible resources, timeframes, and
metrics prior to actual implementation

As more scientific evidence becomes available with an
increasing number of high-quality preclinical studies and
clinical trials, strategies, particularly in the form of clinical
practice guidelines and algorithms, will become more
detailed and amenable to personalization. More specifi-
cally, lifestyle medicine interventions will better align
with a growing genetic/epigenetic, environmental, and
behavioral knowledge base. The question now is how do
HCPs translate this knowledge and planning into success-
ful action.

NEW HEALTHCARE CULTURE

APRIMORDIAL, PRIMARY, SECONDARY PREVENTION
OF CHRONIC DISEASE

AMLIFESTYLE MEDICINE

The Tactical Plan: A Lifestyle Medicine Center

Whereas strategy deals with longer-term plans of action and
why certain actions should be considered, tactics deal more
with implementation, generally over a shorter time frame,
and how these actions are applied. Reviewing the evidence
and debating the relative risks and benefits can yield a plan,
but building an infrastructure to execute many small and
concurrent actions — in a safe and effective manner, within
resource and cost constraints, and adapting to unexpected
obstacles — is a major challenge to lifestyle medicine and the
deliverable of improved individual patient- and population-
based outcomes. In reality, this challenge primarily focuses
on the adverse economics resulting from low reimbursement
structures and high expenses [2]. Lifestyle medicine tactics
should be explored in terms of research, clinical practice,
and education to arrive at a better understanding of the prob-
lem, before actually embarking on the technical aspects of
building a Center to be discussed in subsequent chapters.

Research

Research publications in the field of lifestyle medicine con-
tinue to increase with clear expansion of original clinical
trials during the 2010-2014 period, extending to the present
period (Table 1.2). This is an illuminating finding as academic
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Table 1.1 Summary of topics in Lifestyle Medicine: A Manual for
Clinical Practice®

Section topics
Basic principles

Chapter topics

Why lifestyle medicine

Healthy living and defining lifestyle medicine
Communication and behavioral change
Paradigms of care

Behavioral factors with weight loss treatment
Chronic care model and primary care
Composite risk scores

Anthropometrics and body composition
Physical activity measures

Metabolic profiles

Healthy eating

Weight loss programs

Physical activity programs
Cognitive-behavioral therapy

Tobacco cessation programs

Alcohol use

Sleep management

Integrative medicine

Transcultural applications

Community engagement

Lifestyle medicine checklist

Obesity

Diabetes

Cardiometabolic risk

Cancer

Depression

Chronic pain

Age-related brain disorders

Chronic kidney disease

Non-alcoholic fatty liver disease and
steatohepatitis

Gastrointestinal disease

Chronic pulmonary disease

Human immunodeficiency virus infected patients

Tools

Chronic
diseases

“The first book focused on scientific substantiation in lifestyle medicine
and clinical strategies [1]. In contrast, this second book focuses on
implementation and building a Lifestyle Medicine Center

interest has evolved from just writing about lifestyle medi-
cine, outlining problems and need for improvements, to con-
ducting clinical trials and publishing results that can drive an
evidence-based clinical practice. There are also many clinical
studies in lifestyle medicine that are retrospective, observa-
tional, single-arm prospective cohort trials with an interven-
tion, or comparison studies, but with significant
methodological flaws. Hence, stronger studies are needed,
such as prospective, randomized controlled studies, which are
adequately powered, with appropriate comparator groups,
representing current standards of care for a true state of clini-
cal equipoise. Studies should determine optimal intensity,
duration, and mode of delivery for lifestyle interventions [3].
Ideally, these studies should concentrate on lifestyle medicine
care pathways and relevant long-term clinical outcomes,
instead of single interventions and surrogate markers.

Table 1.2 Expanding literature on “lifestyle medicine” in PubMed®

Total citations Total citation

(N [%]
Clinical
Years  Trials) Growth (%) Interpretation
1995- 2228 (142 n/a Initial figures
1999  [6.4])
2000- 4162 (205 86.8 Significant increase in the
2004 [4.9]) number of total citations but
same percent of clinical trials
2005- 6983 (408 67.8 Mild decrease in the number
2009  [5.8]) of total citations but same
percent of clinical trials
2010- 10,076 (1042 44.3 Continuous deceleration in
2014 [10.3]) the number of total citations
and a clear increase in the
number and percent of
clinical trials
2015- 17,136 (1843 70.1 A recovered increase in the
2019 [10.8]) number of total citations

with consistent percent of
clinical trials

*This PubMed search was conducted on December 29, 2019, using
the keywords “lifestyle medicine,” with inclusive dates as given in
column 1, and for humans only. Total citation growth is expressed as
percentage increase from one 5-year period to the next. The percent
of total citations and number of clinical trials are each presented to
differentiate original information from less rigorous clinical studies
and reviews. Interpretation of data finds a clear increase (in bold) in
clinical trials in lifestyle medicine beginning in the 2010-2014 time
period

Lifestyle Medicine Centers play a role in the transla-
tion of academic knowledge to clinical practice. This is
accomplished on two fronts. First, through a deliberate
and diligent process of analyzing and curating research
findings, new information can guide adaptations in poli-
cies and protocols within a center’s operations. For
instance, as new data become available demonstrating the
efficacy of certain types of strength training in patients of
South Asian ancestry to reduce cardiometabolic risk, a
Center’s medical fitness program can collaborate with
HCPs and incorporate these exercises in the comprehen-
sive care plan, as well as develop wearable technologies
with apps that provide animation or avatar-based exercise
(event) nudges and demonstrations. Second, as a Center
matures and has built a registry of clinical data, additional
programs can be developed and implemented based on
needs. One of these may be a dedicated research program
for the Center, where data mining can be performed with
the Center’s own registry (or the registry could be part of
the sponsoring healthcare system). Relevant research
questions can be formulated based on the needs of the
Center or general needs of the healthcare system.
Ultimately, the generation of new information will be
used to improve clinical practice.
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Clinical Practice

The formal practice of lifestyle medicine has been relatively
marginalized from the traditional Western biomedical model
of medicine, which emphasizes biological factors to the
exclusion of behavioral, social, and environmental factors.
With the continued rise in chronic disease prevalence and
adverse impact of morbidities, disabilities, and costs, there is
a need to transform healthcare and place lifestyle medicine
squarely in routine clinical practice [4, 5]. Factors that cur-
rently drive interest and action with respect to lifestyle
medicine include:

1. New scientific data - these prompt the synthesis of new
care pathways and chronic care models that require
implementation in order to exert real benefit.

2. Urban infrastructure - this now mandates a healthier pop-
ulation, which can only occur with much earlier interven-
tion to avert chronic diseases and their sequelae.

3. Healthcare - this is much more fragmented and inpatient/
outpatient care needs to be better integrated using com-
prehensive approaches and innovative care models to
apply team approaches and tackle a multiplicity of risk
factors, not just one risk factor at a time when they pres-
ent or become symptomatic.

4. Behavioral factors - these are recognized as important
drivers of motivation, adherence, and sustainability for
successful chronic disease care.

There are also certain unique aspects to practicing lifestyle
medicine that have not historically been part of medical edu-
cation and postgraduate training. These include not only the
broad disciplines of nutrition, medical fitness, and behavior
but also lesser-known principles about physician personal
behaviors, immersive therapeutic environments, and high-
touch patient care. In a review by Bodai et al. [5], there is a
core need to focus on patient adherence with recommenda-
tions to improve healthy eating (77% not adherent), active
living (60% not adherent), healthy weight (60% not adher-
ent), and emotional resilience (50% not adherent). There are
many new techniques that are based on evidence to assist
with messaging healthy lifestyle information and recommen-
dations, such as storytelling to promote self-management [6,
7] or cultural adaptions for different ethnicities [8]. For
instance, spontaneous and stimulated laughter, in the setting
of professionalism, can improve hemodynamics, pain thresh-
olds, mood, and stress hormones [9].

Although traditional practice models in lifestyle medicine
have succeeded (e.g., private practice and free-standing
Centers, multispecialty practice, and clinical service lines in
sponsoring healthcare systems), innovations in care are also
needed (e.g., group visits [10], micropractice community
partnerships [11], concierge medicine models [12], and bun-

dled services [13]), especially when confronted with inade-
quate reimbursement structures. The other variables at play
are a changing landscape for third-party payers and whether
alternative models of payments (e.g., actuarial- or value-
based) are beneficial to those practicing lifestyle medicine
[14, 15]. Lastly, performance metrics reflect clinical, bio-
chemical, and other biological and behavioral variables, as
well as wearable technology outputs, questionnaire responses
about how patients are faring long term, and survey data
related to the Center (physical attributes and human
resources).

Education

Research studies and clinical practice generate new informa-
tion, both academic and pragmatic, which needs to be taught
to contemporary HCPs, as well as next-generation HCPs, to
ensure the viability of the lifestyle medicine specialty. There
are different formats available for lifestyle education, though
many have not been fully developed since this is a young
medical specialty. Various professional medical organiza-
tions have developed their own programs and resources,
which can be accessed through each Society’s website.
Notably, according to the American College of Preventive
Medicine, in partnership with the American College of
Lifestyle Medicine, the Lifestyle Medicine Core
Competencies program was developed based on five
domains:

Leadership

Knowledge

Assessment Skills

Management Skills

Use of Office and Community Support [16]

hAEE ol .

In general, medical students receive inadequate training in
lifestyle medicine, including healthy eating, physical activ-
ity, motivational interviewing, tobacco cessation, and sleep
[17, 18]. In 2017, the American Medical Association House
of Delegates passed resolution 959, which supports pro-
cesses that incorporate lifestyle medicine and social determi-
nants of health education in undergraduate, graduate, and
continuing medical education [19]. The Lifestyle Medicine
Education Collaborative provides undergraduate curricula,
faculty and student champion support, influence on policy,
and assessments [20, 21]. At Stanford University School of
Medicine, a lifestyle medicine course is available to any
Stanford university student [22]. A reasonable starting point
for medical school deans to transform curricula is the incor-
poration of evidence-based nutrition [23]. Time constraints
are considerable challenges to medical school curricula for
the development of comprehensive and complete courses.
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One solution would be implementation of active learning
resources, or pedagogies, on advanced lifestyle medicine
skills that require only a 90-minute block of time [24].

Within postgraduate residency programs, there are efforts
to integrate lifestyle medicine into existing curricula (e.g.,
primary care, family medicine, cardiology, and endocrinol-
ogy), as well as create dedicated programs for lifestyle medi-
cine (e.g., community-engaged general preventive medicine/
public health training with a focus on building health equity
[25, 26]). There is even a call-for-action to create a clinical
lifestyle medicine specialty fellowship to train physicians in
both acute medical care and public health promotion settings
to address problems related to chronic disease [27, 28].

In order for lifestyle medicine messaging to be effective,
there needs to be consistency with respect to knowledge and
experience among HCPs. To this end, lifestyle medicine
should be a core curricular component for advanced practice
providers, such as physician assistants [29] and nurse practi-
tioners. In another paradigm, undergraduate, medical, and
allied health students engage community middle and high
school students in interactive lifestyle medicine workshops
[30]. As a sign of the times, NextGenU.org, through partner-
ships with universities and professional organizations, offers
free online training in lifestyle medicine (https://nextgenu.
org/course/view.php?id=205 [accessed on December 30,
2019]) [31]. A semester-long, web-based lifestyle medicine
curriculum was also developed by the Harvard Extension
School, though how this activity affects population health
remains to be seen [32]. Lastly, there are processes for board
certification in the field of lifestyle medicine as with other
medical specialties [33].

The Deliverable: A how-to Medical Textbook
on Lifestyle Medicine

The purpose of this book is to present information in such a
way that the reader can build a Lifestyle Medicine Center.
Specifically, the information takes the form of theory, scien-
tific evidence, and experience proffered to support decision-
making by individuals, informal groups, or formal
committees tasked with building a Lifestyle Medicine
Center. Since the definition of lifestyle medicine is inexact,
and since the goals of lifestyle medicine HCPs may differ
depending on their own backgrounds, target patients, and
perceptions of the specialty, the structure and function of one
Lifestyle Medicine Center may be vastly different from
another. Consequently, the information in this book will
combine principles that are common to virtually all Lifestyle
Medicine Centers, while also providing principles that may
be applicable to one sort or another.

This book is organized into three parts: introductory, con-
ceptual modeling, and case studies. The idea here is to bring

all readers up to speed in the first part, which reviews the
basic principles of lifestyle medicine and sets the stage for
translating knowledge into action. The second part presents
in-depth topics that may be new to most readers on specific
pragmatic aspects of justifying, building, organizing, and
operating a Lifestyle Medicine Center. The third part is criti-
cal as it formally presents examples of a broad range of suc-
cessful Lifestyle Medicine Centers, with the forethought that
each reader has their own interpretation of lifestyle medi-
cine, for their own unique setting.

It is clear that there are different models of clinical prac-
tice, reflecting the histories and biases of the HCPs, adminis-
trators, and support staff that build the facilities. The nature
of lifestyle medicine is neither uniform nor static — it is fluid
and adaptable to changes in the environment that affect
human behavior, healthcare management, and the expression
of chronic disease. The deliverable of this second book is not
only to provide knowledge but also to systematically and
explicitly provide guidance on how to effectively translate
that knowledge into real action and undeniable success.
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Introduction

The purpose of writing this companion textbook to our ear-
lier book, Lifestyle Medicine: A Manual for Clinical Practice
[1], is to present existing and emerging information on the
current state of lifestyle medicine and the foundational
knowledge needed to build a successful Lifestyle Medicine
Center. Interest in lifestyle medicine has grown considerably
over the past 5 years as demonstrated by continued develop-
ment of educational training programs [2—4], growth of pro-
fessional societies [5], and increased focus on healthcare
professionals [6-9]. Underpinning this interest is the increas-
ing number of publications of evidence-based, basic science,
and clinical outcome data that support the role of health-
promoting habits on the prevention and treatment of non-
communicable diseases (NCDs). Here, we revisit the
determinants and burden of NCDs in greater detail and the
components and impact of lifestyle habits on NCDs.
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The Epidemiology and Contributions
of Non-communicable Diseases

Non-communicable diseases include a broad range of condi-
tions such as cardiovascular diseases (CVDs), cancers, dia-
betes, chronic respiratory diseases, and mental and
neurological illnesses [10, 11]. This group of diseases
accounts for 70 percent of global mortality [12] and a large
proportion of years lived with disability [13]. The regional
differences in morbidity and mortality patterns among high-,
middle-, and low-income countries reflect multiple determi-
nants, including economics, governmental policies, health
system delivery, social and cultural factors, racial and ethnic
biological differences, and personal lifestyle behaviors.
Thus, it is becoming clear that public health and lifestyle
medicine are interwoven.

In the USA, the five leading causes of death are [1] isch-
emic heart disease, [2] tracheal, bronchial, and lung cancers,
[3] chronic obstructive pulmonary disease, [4] Alzheimer’s
disease and other dementias, and [5] colon and rectum can-
cers [14]. Diet, tobacco use, and high systolic blood pressure
were the leading risks causing deaths, while tobacco use, high
body mass index [obesity], and diet were the leading risk fac-
tors for disability-adjusted life years (DALYs) [14]. The same
study found that 45% of total DALY's were attributable to risk
factors, of which behavioral risk factors accounted for the
largest percentage attributable fraction (43.5%) [14]. In con-
trast, low back pain and major depressive disorder were the
leading causes of years lived with disability [14].

Among the many causative factors for NCD are the social
determinants of health (SDOH) — the conditions in which
people are born, grow, live, work, and age [15]. They include
socioeconomic status, education, neighborhood and physical
environment, employment, and social support networks, as
well as access to healthcare (Fig. 2.1). These factors, in turn,
influence the decisions people make in their personal lives.
The causal relationship between SDOH and health behavior
is demonstrated in a recent dataset from the USA [16].
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Chetty et al. [16] found that the most significant predictive
variables of life expectancy in the USA relate to socioeco-
nomic and race/ethnicity factors, such that life expectancy
increased continuously with income. At the extremes, men in
the top 1% of the income distribution lived 14.6 years longer
than those in the bottom 1% [16]. The corresponding dispar-
ity for women between the two income brackets was
10.1 years. In turn, differences in life expectancy were highly
correlated with health rates of smoking (r = —0.69; p < 0.001)
and obesity (r = —0.47; p < 0.001), and positively correlated
with exercise rates (r = 0.32; p = 0.004) among individuals in
the bottom income quartile [16]. In a cohort study among
older adults in the USA and England, low wealth was shown
to be associated with increased death and disability [17]. The
authors conjectured that those with lowest wealth are least
likely to mobilize financial resources to successfully adapt to
disabilities through interventions, such as hiring private help
or accessing an assisted living facility.

In the Atherosclerosis Risk in Communities study of over
15,000 participants, educational attainment was inversely
associated with the lifetime risk of CVD [18] such that men
and women with the lowest educational level had lifetime
CVD risks of approximately 60% and 50%, respectively,
while those at the highest educational level had approxi-
mately 40% and 30% lifetime CVD risk. Although the mech-
anisms of this association were not explored in the study,
other studies [19] have shown that behavioral risk factors
partially mediate the effect of education on CVD, particu-
larly smoking and obesity. In another cross-sectional study
by Sasson et al. [20] in 2000 and 2017, adult life expectancy

increased among college-educated persons, but declined
among persons without a 4-year college degree. The authors
speculated that much of the increasing educational differ-
ences in years of life lost might be related to deaths attributed
to drug use.

These studies highlight the importance of building
Lifestyle Medicine Centers that are comprehensive and con-
sider multiple contributors to population and individual
health regardless of the center’s focus. The complex inter-
play between individual factors with the SDOH can be cap-
tured by obtaining a thorough social history. Benforouz et al.
[21] suggest the inclusion of six new categories beyond the
common topics of marital status, occupation, tobacco, alco-
hol use, etc. — individual characteristics, life circumstances,
emotional health, perception of healthcare, health-related
behaviors, and access and utilization of healthcare. Canter
and Thorpe [22] proposed five categories by collating data
from three different sources: those generally collected by
electronic health records (EHRs), safety issues, financial
issues, behavioral health, and other demographic character-
istics. Despite a 2014 report of the National Academies of
Medicine [23] that SDOH should be integrated into EHRs,
little progress has been made due to lack of policy standards
around which data should be captured [24]. Until then,
Lifestyle Medicine Centers will need to develop their own
systems to acquire this information.

Creating a New Paradigm for and Redefining
Lifestyle Medicine

Lifestyle medicine entails more than just focusing on health
behaviors. It must incorporate socioeconomic and environ-
mental factors that influence individual habits. Borrowing
from the concept of the twentieth-century germ theory, Egger
[25] proposed the term anthropogens as a unifying terminol-
ogy to describe the man-made environments, their by-
products, and/or lifestyles encouraged by these to describe
the emergence of NDC. Similarly, Ziegelstein [26, 27] has
extended the concept of precision medicine from genomics,
proteomics, pharmacogenomics, metabolomics, and epig-
enomics to include personomics, a new term used to refer to
an individual’s unique life circumstances that influence dis-
ease susceptibility, phenotype, and response to treatment.
The term incorporates the psychological, social, cultural,
behavioral, and economic factors of each person [26].

At the same time as the concept of lifestyle medicine has
been broadened, there has been further emphasis on merging
precision medicine with healthy living. In 2011, the National
Research Council defined precision medicine as “an emerg-
ing approach for disease treatment and prevention that takes
into account individual variability in genes, environment,
and lifestyle for each person” [28]. A recent theme issue with
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15 articles on merging precision medicine and healthy living
was published in 2019 [29] and included a myriad of topics
ranging from nutritional phenotypes [30] to cardiorespira-
tory fitness [31], the built environment [32], heart health
[33], and weight loss [34]. This work is based on the idea that
one size does not fit all for individuals when it comes to life-
style interventions [35]. According to Ma et al. [35], preci-
sion lifestyle medicine is the blueprint for the next generation
of lifestyle interventions that will be adaptive to variations in
individual biology, life course behavior, and environment at
baseline and over time. However, despite the promise of pre-
cision medicine, more research needs to be done to identify
the individual characteristics that can more accurately pre-
dict one’s response to a particular lifestyle intervention.

Update on Recommendations for Lifestyle
Medicine

The benefit and importance of incorporating healthy living
practices into medical care are supported by numerous
evidence-based guidelines and recommendations that
address the prevention and treatment of multiple diseases.
Table 2.1 lists the current guidelines and consensus state-
ments that include recommendations that relate to elements
of lifestyle medicine [36—45]. Two of the guidelines address
the importance of a healthy dietary pattern [36] and physical
activity [37] for all Americans. The mechanisms linking var-
ious dietary components to CVD [46] and the association of
leisure time physical activity with total mortality [47] and
cancer [48] were recently reviewed. The other guidelines and
recommendations target the prevention and treatment of
CVD, hyperlipidemia, hypertension, diabetes, obesity, and
the metabolic syndrome.

The guidelines particularly emphasize the four tenets of
healthy living medicine that recognize the importance of
moving more and sitting less, consuming a healthy diet at the
appropriate calorie load, maintaining a healthy body weight,
and not smoking [49]. From a practical and clinical point, it
is apparent that the majority of recommendations apply to all
of the NCDs, thus making counseling generalizable to the
majority of patients and communities. Furthermore, many of
the behaviors do not occur alone, but rather, cluster together;
that is, individuals who are physically active are more likely
to follow a healthy diet [50]. For example, data from the
2003-2006 National Health and Examination Survey cycles
showed that after controlling for age, sex, body mass index,
poverty-to-income ratio, cotinine level, and comorbidities,
participants were 32% more likely to consume a healthy diet
if they met physical activity guidelines [50]. The intercon-
nection or bundling of multiple health behaviors into habit
change formation can be leveraged in the delivery of care in
Lifestyle Medicine Centers [51].

Although smoking is not listed as a recommendation in
many of the guidelines since they are primarily focused on
diet, physical activity, and healthy body weight, tobacco use
ranks as the leading risk factor for US morbidity and mortal-
ity combined, represented by DALY [14]. It increases the
risk of multiple chronic diseases including heart disease and
stroke, diabetes, and cancer [52]. We also know that smoking
cessation reduces the subsequent risk of CVD. Among heavy
smokers (>20 pack-years) in the Framingham Heart Study,
CVD was significantly lower within 5 years of smoking ces-
sation relative to current smokers (hazard ratio = 0.6) but
remained significantly elevated for at least 5-10 years and
possibly 25 years after cessation relative to never-smokers
[53]. Recommendations for smoking cessation by behavioral
counseling and pharmacotherapy interventions have been
promoted by the US Preventative Services Task Force [54].

Among all of the health behavior recommendations listed
in Table 2.1, only two have shown significant progress due to
the aid of enforced policy regulation: trans fats and tobacco.
The Food and Drug Administration (FDA) ruled in 2015 that
artificial trans fats were unsafe to eat and gave food-makers
3 years to eliminate them from the food supply, with a dead-
line of June 18, 2018. However, to allow for an orderly tran-
sition in the marketplace, FDA allowed more time for
products produced prior to June 18, 2018, to work their way
through distribution. FDA extended the compliance date for
these foods to January 1, 2020. The second “winnable battle”
to reach target rates is tobacco use. Strengthened by the col-
laboration between the public health policies of taxation and
clean indoor laws along with changes in social norms, the
prevalence of adults who smoke cigarettes has declined from
43% in 1964 to just 15% in 2016 [55].

The impact of lifestyle medicine on other chronic dis-
eases not addressed by the guidelines and consensus state-
ments listed in Table 2.1 has also appeared over the past
5 years. Notable examples include non-alcoholic fatty liver
disease [56, 57], chronic obstructive pulmonary disease [58],
chronic kidney disease [59, 60], and HIV [61], among
others.

Sleep and Stress

There are two additional components of lifestyle medicine
that are not included in national guidelines and have emerged
as important determinants of health: sleep and stress. Data
from a cumulative total of 5,172,710 participants collected
from 53 studies showed that compared with normal sleep,
short sleep duration [<6 hours of sleep] is associated with a
significant increase in mortality due to all causes at a rela-
tive risk of 1.12 [62]. There was an absolute increase of 37%
for diabetes, 17% for hypertension, 16% for CVD, and 38%
for obesity. Shortened sleep is also associated with depres-
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sion and other psychiatric disorders, neurodegenerative dis-
eases, and Alzheimer’s disease [62]. Although the
mechanisms are uncertain, sleep restriction is associated
with metabolic alterations in appetite regulation, sympa-
thetic nervous system activity, insulin sensitivity, and
changes in circadian rhythm [63]. Based on these data,
“sleep health” (or sleep hygiene) has emerged as a new con-
cept that contains multiple domains of sleep characteristics,
including regularity, alertness, timing, efficiency, and satis-
faction [64]. This new concept harmonizes with the 2018
Sleep in America® poll that found that sleep was ranked
fourth among the top five items that were most important to
responders [65]. The first three were fitness/nutrition, work,
and hobbies/interests. Sleep health conforms to the socio-
ecological model construct that posits multiple factors that
contribute to sleep and, thus, multiple targets of intervention
exist. Examples include individual behavioral factors (e.g.,
regular bedtimes and wake times, limiting caffeine and alco-
hol, creating a cool, dark, and quite bedroom, and restricting
digital media in the hour before bedtime), interpersonal fac-
tors (e.g., supportive relationships), and community factors
(e.g., physical conditions such as buildings, roads, and traf-
fic patterns, and ambient environment such as noise, tem-
perature, and light pollution) [64].

Stress (or stress reduction) is the second component of
lifestyle medicine that is not routinely included in prevention
guidelines. Two recent surveys highlight the common expe-
rience of stress among Americans. In the Gallup 2019 Global
Emotions Report, the majority of Americans (55%) said they
had experienced stress during a lot of the day, and nearly half
(45%) said they felt worried a lot [66]. In the 2019 Stress in
America® survey [67], around six in ten adults identified
work (64%) and money (60%) as significant sources of
stress, making them the most commonly mentioned personal
Stressors.

The impact of stress on physical and mental health has
been defined by the terms allostasis, allostatic state, and allo-
static load [68]. Allostasis refers to the physiological process
of achieving stability through change in response to our envi-
ronment. The primary drivers are the hormones of the
hypothalamic-pituitary-adrenal (HPA) axis, catecholamines,
and cytokines. Allostatic state refers to the altered and sus-
tained activity levels of these primary mediators. Allostatic
load is the wear and tear on the body and brain resulting
from chronic overactivity or inactivity of physiological sys-
tems that are normally involved in adaptation to environmen-
tal change. This, in turn, leads to glucocorticoid dysregulation
and dysfunction of the network of mediators involving the
automatic, endocrine, metabolic, and inflammatory systems
[69]. The definition of allostatic load reflects the cumulative
effects of experiences of daily life and the resulting health-
damaging behaviors, including poor sleep, social isolation,
lack of exercise, and unhealthy diet [70].

Table 2.2 Allostatic load battery®

Primary mediators
Salivary cortisol
Interleukin-6
C-reactive protein
Fibrinogen
Heart rate variability
24-hour urinary norepinephrine and epinephrine
Secondary mediators
Blood pressure
Glycosylated hemoglobin
Glucose
Insulin
Lipid profile
Waist circumference

*See reference [71]

Clinical measurement of allostatic load varies among
studies based upon the available dataset of parameters
obtained. However, a suggested allostatic load battery
has been proposed by McEwen [71] that reflects primary
and secondary mediators (Table 2.2). In a Scottish popu-
lation health study of 6300 adults, allostatic load was
associated with a 46% increased risk of dying from all-
causes at 10 years follow-up [72]. However, after adjust-
ing for age, allostatic load was attenuated to an 8%
increased risk of death at 10 years. The authors inter-
preted the association between increasing age and allo-
static load as a marker of cumulative physiological
burden.

A plethora of studies have been published that have
assessed the utility of employing a variety of stress-reducing
techniques on multiple disease states, including depression
[73], anxiety [74], cancer [75], CVD [76], diabetes [77],
hypertension [78], and osteoarthritis [79]. Collectively
termed mind-body therapies, they encompass modalities
such as yoga, meditation, mindfulness, guided imagery, tai
chi, and mindfulness-based stress reduction. Despite the lim-
itations among the studies regarding study design, sample
size, duration of treatment, and primary outcomes, these
techniques have generally shown promise in reducing stress
and improving disease burden.

Conclusion

Lifestyle medicine continues to evolve in theory and practice
grounded by an expanding scientific and clinical evidence-
based medical literature. The importance of incorporating
SDOH and the principles of population health into the tenets
of lifestyle medicine is becoming more apparent. At the same
time, the evolution of precision medicine and the new con-
cept of personomics will make its way into the assessment
and delivery of lifestyle medicine over the coming years. It is
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important for Lifestyle Medicine Centers to stay abreast of
and assimilate the continuing advancements in the field.
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Abbreviations

APP  Advanced practice provider

HCP  Healthcare professional

RDN Registered dietitian nutritionist
T2D  Type 2 diabetes
Introduction

The goal of lifestyle medicine is to reduce the risk and impact
of chronic disease by using nonpharmacological and nonsur-
gical/nonprocedural interventions. Once a scientifically
based clinical practice guidelines and/or algorithm is estab-
lished to guide actions, resources need to be identified, orga-
nized, and leveraged to implement these plans.
Implementation consists of translation of ideas into action,
materialization of a physical space (consisting of conceptu-
alization and operationalization of the physical space), and
then optimization of the process. The net result is the cre-
ation of a Lifestyle Medicine Center (Fig. 3.1).

Knowing what lifestyle medicine is, how the supporting
evidence can be translated and applied, and which guidelines
one must adhere to requires a categorically different skillset
than actually performing the service in the real world with
demonstrable benefits. Practically speaking, this requires the
build-out of a physical setting that can enable implementation.
Materialization applies to transforming an idea or body of
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knowledge into something real, something with perceptible
existence. This materialization process consists of multiple
actions that are goal oriented, generally over the short term, and
can be codified in terms of clinical research, clinical practice,
and education. The success of this materialization process
depends on the status of certain variables: environment, chronic
disease pathophysiology, chronic care models within the pre-
vailing healthcare system, and logistical ease or operations.
For those who are unclear about the need for an emphasis
on implementation, consider the following exemplar.
Patient LC is referred by their cardiologist having had a myocar-
dial infarction and coronary artery bypass grafting in the setting
of uncontrolled type 2 diabetes, hypertension, and class II obe-
sity. A detailed history and focused physical examination is per-
formed, followed by phlebotomy for laboratory testing
concentrated on biomarkers related to cardiometabolic risk and
goals for secondary prevention. In addition to medication
changes, recommendations are provided for the patient to see a
registered dietitian nutritionist (RDN), participate in a formal
cardiac rehabilitation program, purchase an activity wearable
device, and participate in a lifestyle medicine educational pro-
gram at the nearby community center.

This case study is not unusual and includes generally
accepted, evidence-based recommendations. The problem is
that many patients will find it challenging to adhere with
each of these recommendations, particularly on a long-term
basis commensurate with the nature of chronic disease. Thus,
it is not surprising that despite all the available evidence,
knowledge, and even experience with the type of clinical
encounter described above, there are still high prevalence
rates of chronic disease. Now, consider the alternate exem-
plar below with changes underlined.

Patient LC is referred by their cardiologist having had a myocar-

dial infarction and coronary artery bypass grafting in the setting

of uncontrolled type 2 diabetes, hypertension, and class II obe-

sity. A detailed history and focused physical examination is per-

formed, followed by phlebotomy for laboratory testing

concentrated on biomarkers related to cardiometabolic risk and

goals for secondary prevention. In addition to medication
changes, the patient is introduced to the RDN with a warm

J. I. Mechanick, R. F. Kushner (eds.), Creating a Lifestyle Medicine Center, https://doi.org/10.1007/978-3-030-48088-2_3

3


http://crossmark.crossref.org/dialog/?doi=10.1007/978-3-030-48088-2_3&domain=pdf
https://doi.org/10.1007/978-3-030-48088-2_3#DOI
mailto:jeffrey.mechanick@mountsinai.org
mailto:rkushner@northwestern.edu

J. 1. Mechanick and R. F. Kushner

NEED OPPORTUNITY
*  NEW CHAMPION
. rﬁ;ﬁﬁﬁﬂoﬂilc *  NEW LEADERSHIP
: { \ * NEW INFRASTRUCTURE
* URBAN INFRASTRUCTURE *  NEW FUNDING
+  GOVERNMENTAL +  NEW EVIDENCE
IMPLEMENTATION
+  TRANSLATION
*  MATERIALIZATION
* CONCEPTUALIZATION
*  OPERATIONALIZATION
+  OPTIMIZATION /\
—
/\ é LIFESTYLE
MEDICINE
LIFESTYLE SCALE UP py— SCALE OUT CENTER
(MORE SERVICES) (MORE SITES)
MEDICINE MEDICINE > |
CENTER CENTER

Fig. 3.1 Materialization of a Lifestyle Medicine Center*. (*The pro-
cess of building a Lifestyle Medicine Center begins with an idea that is
spawned by a convergence of need and opportunity. The implementa-
tion process begins with knowledge (e.g., scientific evidence enriched
with expert experience), translation into action (programs, clinical ser-
vice lines, and other organizational entities), materialization or physical
construction into a suitable space (consisting of conceptualization of

handoff from the physician. Another warm handoff and intro-
duction to the exercise physiologist is conducted and then the
patient is navigated in the Lifestyle Medicine Center to the
advanced practice provider (APP: nurse practitioner and clinical
director) who reviews the comprehensive care plan, includin

placement of the glucose sensor, provision of the center’s App
for the patient’s smartphone, provision and instructions for a

wearable accelerometer, and scheduling for free educational
classes in the center on aspects of lifestyle medicine.

It should be obvious that this sequence of events should be
more successful as a result of convenience, but it is also
the immersive and positive experience that contributes to
desirable clinical outcomes. The challenges should also be
obvious: critical evidence demonstrating superior out-
comes, durability/sustainability of a therapeutic/preven-
tive effect, and having the wherewithal to actually build a
Lifestyle Medicine Center capable of these activities. The
third challenge about building a Lifestyle Medicine Center
is the prime focus of this book, but a derivative feature will
be the first and second challenges — the realization of sus-
tainable benefits as more and more Lifestyle Medicine
Centers are activated, optimized based on new data, and
part of a new culture of population health. Many of the

care models and operationalization by planning, building, and manag-
ing), and then a long-term process for clinical and financial optimiza-
tion for sustainability. Overtime, with various successes, and through
collaborative leadership among HCPs and administrators, the Lifestyle
Medicine Center can be scaled up by adding more services and scaled
out over a larger geographic area.)

concepts described in this introductory chapter are pre-
sented in greater detail in subsequent chapters.

Implementation Modalities
Research

Lifestyle Medicine Centers are conceived and constructed
based on empirical evidence gleaned from a larger body of
relevant scientific studies. Using nutritional research as an
example, Satija et al. [1] argue that the best scientific
approach is to improve study design, reduce measurement
errors, and leverage new technologies. The weight of evi-
dence needs to include multiple study designs and methods
[1], and then be curated in terms of validity, scientific sub-
stantiation, relevance, topic, and miscellaneous interest for
translation into policy, protocols, practice, and physical
infrastructure.

Research findings are used to guide decision-making for
the design of physical components, human resources, and
policies/protocols that constitute a Lifestyle Medicine
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Center. One example of this process is the translation of
research on maternal obesity, excessive gestational weight
gain, and the global obesity problem, into a policy of com-
prehensive lifestyle interventions for target populations in
the community [2]. Another aspect highlighting the need for
specialized research relates to the problem of implementa-
tion. Since cost factors, third-party reimbursements, staff
turnover, institutional commitment, self-efficacy, and highly
diverse target populations represent significant obstacles to
success, high-quality research studies need to be designed
and carried out to determine how Lifestyle Medicine Centers
can succeed and endure [3]. For instance, there are care mod-
els that can be replicated in different settings that success-
fully transition from research-funded resources to
institution-funded resources [3]. There are also different life-
style surveillance systems that are optimized for implemen-
tation of chronic disease prevention activities [4].

How can a research program be integrated into the physi-
cal Lifestyle Medicine Center space? Clinical trials and epi-
demiological studies will require administrative resources,
recruitment and support of scientists, space that is scaled for
on-site patient care and data collection, technology and
informatics for data analysis, and the flexibility to adapt to
different protocols over time. If biochemical and molecular
studies are involved, then there needs to be adequate space
allocated, such as phlebotomy and/or tissue sampling and
specimen processing areas and, if unavailable, provisions for
referrals to another facility.

Clinical Practice

Lifestyle medicine is directed at the prevention of chronic
diseases, e.g., cardiometabolic-based chronic disease
(including cardiovascular disease [CVD], dyslipidemia,
hypertension [HTN], obesity [or adiposity-based chronic
disease {5}], and type 2 diabetes [T2D, or dysglycemia-
based chronic disease {6}]; [7, 8]), cancer, chronic obstruc-
tive pulmonary disease, chronic kidney disease,
neurodegenerative diseases, and depression. It is important
to note that the dimension of this problem is larger in
lower-income, urban populations where multiple chronic
conditions (>2) are more prevalent than the national aver-
age [9]. In various chronic care models, the emphasis is on
interceding as early as possible to abrogate, or at least
mitigate, the natural progression of disease in a sustainable
manner [5-8].

In a clinical model, health status can be viewed as health,
disease, or suboptimal (an intermediate state) [10]. Healthy
lifestyles and mitigation of risk factors are associated with
regression of suboptimal health status to the healthy state
[11]. These actions are informed by research findings in
basic science on pathophysiology and clinical trials on the

efficacy of various lifestyle interventions, e.g., healthy eat-
ing patterns, physical activity, tobacco cessation, behavior
change, and sleep hygiene. For instance, among 20,721
men, of age 45-79 years, without cancer, CVD, diabetes,
HTN, or high cholesterol, adherence with regular physical
activity (walking/bicycling >40 minutes/day and exercising
>1 hour/week), healthy eating (plant-based food, low-fat
food, fish, and minimally processed food), moderate alcohol
use (~1 drink/day), no smoking, and achieving normal
abdominal adiposity (waist circumference <95 cm) was
associated with a 79% lower risk for myocardial infarction
[12]. However, the problem is that exhibiting all these
healthy attributes was only found in 1% of the sample popu-
lation, further extolling the need for effective lifestyle medi-
cine implementation tactics [13].

For the most part, strategies to actualize lifestyle medi-
cine have been anchored in the development of clinical prac-
tice guidelines and belief that their promulgation and general
acceptance were tantamount to successful implementation
[14]. Many lifestyle medicine programs are based on these
guidelines and purport to be evidence-based and de facto
implementation solutions. Much attention has been paid to
behavioral medicine within these strategic approaches to
promote patient adherence and improve clinical outcomes,
but actually changing patient behaviors has proven to be very
difficult.

There are different behavioral methods within patient-
centered care. Thomas et al. [15] presented a substantive
theory of being healthy in a primary care setting, composed
of conditions, management, and interactions. Using inter-
view data, four patient trajectories were revealed: resigned
(passive role without internal or external resources to be
healthy), receivers (passive role without internal resources to
be healthy, but with external sources that can prompt healthy
change), coworkers (active role due to internal responsibility
and collaboration with healthcare professional [HCPs] to
achieve their own health), and leaders (active role due to
internal responsibility and are primary stakeholders in
achieving their own health) [15]. Ideally, care plans and
HCP-patient interactions can be optimized with successful
screening tools to accurately detect these patient trajectory
potentials [15]. Interestingly, nurse-led communication of
risk was associated with improved patient perceptions and
satisfaction [16]. Shared or group medical appointments
(e.g., with the physician, health coach, culinary instructor,
exercise physiologist, RDN, or mind-body therapist) can
improve results while also satisfying budgetary constraints
[17]. The incorporation of spirituality, or interior life, is a
feature of behavioral medicine and an intriguing aspect of
effective lifestyle medicine, representing a unique challenge
to healthcare systems in general and budding Lifestyle
Medicine Centers in particular [18]. Unfortunately, the
implementation of guidelines on lifestyle medicine, which
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provides the content and impetus for communication, has
been historically disappointing, despite efforts to optimize
methodologies, create electronic versions and educational
resources, focus on patient adherence, develop public cam-
paigns, and forge community-based collaborations [19, 20].
These disappointments can be traced, first to the relative de-
emphasis on behavioral medicine and second to the relative
lack of coordinated physical space to harness all aspects of
lifestyle medicine and promote positive attitudes.

What has become apparent is that successful implementa-
tion of lifestyle medicine requires a physical enterprise, or
“Center,” that translates strategy into effective action. This
point was emphasized during a recent expert panel discus-
sion on lifestyle medicine implementation that concentrated
on the physical Center as a common denominator for success
[21]. The Centers ranged from an Ornish program in a
Cardiac Rehabilitation Center in Morristown, New Jersey, to
a Lifestyle Medicine Institute in Loma Linda, California, to
the Complete Health Improvement Program at Lee Health in
Florida, to the Cummins LiveWell Center for employees of
Cummins, Inc., in Columbus, Ohio, to Community Integrated
Health at Young Men’s Christian Associations (YMCAs)
across the country [21].

It is apparent that physical Centers in lifestyle medicine
can take the form of academic programs, divisions, or depart-
ments; qualified clinical service lines within a sponsoring
organization; or free-standing organizations as a clinic or
institute, each with their own clinical and business parame-
ters and strategic geographic settings. As an example, in a
study of Hispanic pregnant women with overweight/obesity,
group sessions for lifestyle interventions were best con-
ducted in a Center in or near the patient’s community, with
text messages and social media as reinforcements [22]. In
fact, the mission of a Lifestyle Medicine Center to reduce
chronic disease risk factors can be enhanced through collab-
orations with community health promotion programs under
stable leadership [23].

Once a physical Lifestyle Medicine Center is planned,
attention needs to be given to creating the proper culture.
Carlfjord et al. [24] found that a single, shared culture is best
when transferring new knowledge into healthcare practice,
as opposed to multiple subcultures, which can create mixed
messaging and confusion for the patient, as well as different
experiences for personnel. Furthermore, during the initial-
ization phase, leadership should be prepared to “re-invent”
aspects of lifestyle medicine taking into account the context
[25], competing natures of different programs, as well as the
imperatives of implementation versus sustainability [26].

It is unclear how to create a proper culture, but several
examples can provide guideposts. Various studies have
shown that configuring a nurse in a central role for coordi-
nation of care can improve lifestyle counseling implemen-
tation [16, 27]. Wierenga et al. [28] found that for

non-research worksite health promotion programs, evi-
dence-based interventions are not as important for imple-
mentation as logistical ease, low cost, and minimal effort.
Healthy nutrition is a cornerstone of lifestyle medicine and
has been a considerable barrier for many patients. This is
particularly true for those with polycystic ovary syndrome,
a condition with high prevalence rates of abnormal adipos-
ity and dysglycemia, and a paucity of knowledge about
lifestyle medicine implementation [29, 30]. In terms of
physical activity, particularly for the elderly, implementa-
tion obstacles can be overcome with on-site screening,
recruitment strategies, education, social interactions, and
follow-up with inclusion of family members and/or friends
[31]. For patients with T2D, translation of implementation
strategies (risk assessment, motivational interviewing,
increasing patient adherence, community engagement, and
education [32]) can be facilitated by the Lifestyle Medicine
Center.

Another active ingredient for a nurturing culture in a
Lifestyle Medicine Center is personalized coaching activity,
which facilitates care and can be delivered by the physician,
APP, RDN, and even medical student [33, 34]. By having a
physical place with resources at the ready, each patient can
be provided with the following:

e Healthy foods and menus along with commercial sites
and smartphone apps for ordering and delivery

e Aerobic and strength-training exercises with equipment
demonstrations and then sites where the patient can be
assisted with ordering items (e.g., dumbbells, stationary
bicycle, and elliptical trainer) for delivery to home or even
office

* Demonstrations of different smartphone apps providing
behavioral modification and then assistance with ordering
and downloading

* Presentations of wearable technologies that target specific
symptoms and personal preferences, and assistance with
ordering and delivery

Education

Once a Lifestyle Medicine Center is operational, educational
activities must be expanded, to teach not only theory and
rationale but also the logistics and technical aspects of build-
ing infrastructure. The target audience for these pragmatic
educational programs includes personnel inside the Center to
continue further development (e.g., physicians, other HCPs,
and staff), and also other interested stakeholders outside the
Center to increase influence within a geographic region.
Through this extension, others are encouraged to build addi-
tional centers and can be provided with the details to repli-
cate successes and avoid common pitfalls.



3 Translating Knowledge and Implementing a Successful Lifestyle Medicine Center 21

Educational events can be organized on-site or in venues
locally, regionally, nationally, and internationally in, for
example, private spaces, academic centers, and professional
society conferences. If on-site education is part of the
Center’s design, then space needs to be allocated as a lecture,
multipurpose, or laboratory demonstration room, with ade-
quate audiovisual and demonstration (e.g., gym and culinary
arts) equipment. If the Center is a clinical service line and
part of a larger organization, then more advanced technology
may be needed for distribution of material in real time, or as
enduring cloud-based content, or both. Full-fledged educa-
tional programs in lifestyle medicine can be developed at
essentially all levels, from elementary school to middle/high
school, to college and undergraduate medical education, res-
idency, and fellowship training, to continuing medical edu-
cation. At a systems level, the net effect of ongoing
educational initiatives to develop a pragmatic lifestyle medi-
cine discipline is a transformative event for the healthcare
culture.

Materialization: Conceptualization Variables

Once scientific and experiential knowledge are translated
into ideas about actions, a framework, or model, is conceptu-
alized in the context of real-life variables that have a direct
impact on success. This is a critical step in the cognitive pro-
cess of lifestyle medicine implementation and emphasizes
the interactive dynamics of environment and chronic
disease.

Environment

Primary drivers of chronic disease are genetic, environmen-
tal, and behavioral, each acting independently and also in
combination [7, 8]. Secondary drivers are physiological,
such as dysglycemia, abnormal adiposity, inflammation, and
degenerative [7, 8]. There are several environment factors
that are associated with increased risk for chronic disease,
e.g., crime and discrimination, pollution, urban residence,
lower neighborhood walkability, and decreased green space
[35]. By leveraging systems science, a local health depart-
ment can predict the effects of certain population health met-
rics (e.g., 1% decrease in A1C leads to reduction of 20-year
prevalence of end-stage renal disease from 1.7 to 0.9%) and
then derive a business model on this larger scale [36].
Unhealthy systems, or cultures, are found in high-risk
locales, especially where there is structural violence (e.g.,
individual and institutional racism, and inequitable social
policy/practice) [37, 38]. One way to address this geographic
heterogeneity in lifestyle is by scaling out prevention pro-
grams nationally, such as the collaboration between the

UnitedHealth Group and YMCA [39]. Another way is to
integrate cultural adaptations in lifestyle medicine programs
[37], such as in cardiac rehabilitation programs [40]. In addi-
tion, the use of the patient-centered medical home promises
to improve clinical outcomes with reduced cost, though fur-
ther study is required [41]. Lastly, faith-based lifestyle pro-
gramming can improve health metrics. In a study by Rhodes
et al. [42], an 18-session, church-based Fit Body and Soul
program led to healthy weight loss and decreased waist
circumference.

Chronic Disease Care Models

The chronic care model was developed in the 1990s by
Wagner et al. [43] and consists of community linkages, clini-
cal information sharing, delivery system design, self-
management, and clinical support. However, in a structured
review by Sendall et al. [44], few published studies actually
utilize all of these components. Furthermore, anywhere from
20% [45] to over 60% [9] of patients have multiple chronic
disease morbidities with a level of complexity that breeds
overmedicalization. This has prompted development of new
care models that prioritize what is termed “minimally dis-
ruptive medicine,” which is a form of quaternary prevention
[46]. Reducing the burden of treatment offers advantages in
cost, adherence, and clinical outcomes. Healthcare systems
tend to be more fragmented in terms of services provided;
this can be addressed with comprehensive, patient-centered
coordinated care, informed by patient-reported measures,
and practiced on a large scale [47—49]. In other words, physi-
cal build-outs of ambulatory care centers that practice life-
style medicine and efficiently incorporate practical resources
(e.g., assistance with finances and transportation) [46], as
well as coordinate seamless care between outpatient and
inpatient settings, can defragment healthcare in society [50].
Another aspect of chronic disease in many patients involves
the management of demoralization — an existential conflict
with loss of purpose and meaning of life — seen for example
in heart transplant patients [51]. Using the comprehensive
task-model approach, patients can focus on adaptation and
then reconstruct their personal existence [52]. Taken together,
the translation of knowledge into physical Centers will need
to significantly focus on behavioral medicine.

Cardiovascular Disease

Comprehensive primary and secondary prevention models
for CVD have been successfully implemented. In one exam-
ple, Gordon et al. [53] chronicle program development,
beginning with non-physician HCPs working with physician
HCPs, incorporation of behavioral change models (e.g.,
social learning theory, stages of change, and single concept
learning theory), and then physical presence in hospitals,
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physician practices, cardiac rehabilitation programs, work
sites, shopping malls, and health clubs, with call centers and
web-based engagement. Cardiovascular disease is the lead-
ing cause of mortality worldwide, and not surprisingly,
among women in the USA. There are several key reasons for
this: awareness (27% believe breast cancer is their greatest
health threat), more chronic comorbidities (likely due to the
older age at presentation), and disparities in implementation
(e.g., screening programs, prevention strategies, and lifesav-
ing measures) [54]. The Healthy People 2010® is an
evidence-based, comprehensive heart care program for
women that improves CVD knowledge and awareness, as
well as clinical and biochemical metrics of health [54].

Part and parcel of CVD prevention programs is attention
to component cardiometabolic risks (e.g., dysglycemia,
abnormal adiposity, hypertension, dyslipidemia, tobacco
use, physical inactivity, and unhealthy eating patterns). The
metabolic syndrome is a clustering of drivers and features
that lead to CVD. Any successful intervention would need to
have durable effects, beyond simple short-term benefits. One
example is the Obesity-Related Behavioral Intervention
Trials model that achieved 53.8% remission after a median
of 2.5 years [55]. In general, translating evidence-based rec-
ommendations from numerous professional medical societ-
ies into formal programs that emphasize primary and
secondary preventions (in addition to usual tertiary preven-
tion approaches), and then into physical Centers that incor-
porate structured lifestyle medicine, face several challenges.
Barriers to implementation are centered on personalization,
such as adherence with appropriate exercise programs, meal
planning that addresses behaviors, social variables, and
tastes; manageable technologies to monitor glycemic status;
as well as other markers of health [56]. Adherence is
addressed with behavioral modification. For instance, in a
study by Abbasi et al. [57], implementation of a “credit sys-
tem” for adopting various health behaviors was associated
with improved diabetes and CVD outcomes.

Cancer

In patients with cancer, healthy lifestyle modifications are
generally regarded as elements of tertiary prevention: to
manage symptoms and complications of the underlying
malignancy as well as the effects of cancer therapy. The
value of a Lifestyle Medicine Center in the routine manage-
ment of patients with cancer, of all types and at all stages, is
more apparent when considering new approaches for pri-
mary and secondary preventions to minimize the number of
chronic comorbidities. One example of a successful compre-
hensive lifestyle modification intervention is Lifestyle 180®
[58]. Of the initial 400 patients studied in 2011, 58 had a
diagnosis of past cancer [58]. Of these 58, 47% had hyperlip-
idemia, 57% hypertension, 22% diabetes, 50% prediabetes,
45% obese, 24% overweight, and 16% depression [58].

Twelve months after the completion of the 6-month program
with 64 hours of intensive nutrition, culinary medicine,
physical activity, and stress relief, there were significant
improvements in body mass index, waist circumference,
high-density lipoprotein, triglycerides, C-reactive protein,
fasting insulin, homeostatic model assessment — insulin
resistance, perceived stress, and quality of life [58]. However,
there were no detectable differences in depressive symptoms
or blood pressure [58].

Cognitive Health

Cognitive health encompasses chronic neurodegenerative
disease and is approached not only with pharmacology and
procedures but also with structured lifestyle medicine inter-
ventions, including certain eating patterns, physical activity,
and behavioral approaches (e.g., positive psychology) [59-
61]. Implementation of this wide range of interventions has
been proposed as part of a comprehensive, cognitive well-
ness clinical service line [59]. Primary and secondary pre-
vention strategies are important in patients with mental
illness and require a trusting and empathetic environment
[62]. In addition, chronic pain conditions can be managed
with healthy eating patterns, representing another opportu-
nity for programmatic collaboration [63].

Materialization: Operationalization
Variables

The implementation process includes translation, material-
ization (consisting of conceptualization and operationaliza-
tion), and optimization. The materialization process begins
with conceptualization (modeling the translated concepts of
lifestyle medicine, such as how interactions between envi-
ronment and the chronic care model can be addressed in a
physical setting) and continues with operationalization
(defining variables in terms of measurable factors in the real
world: planning, building, and managing). The Lifestyle
Medicine Center is the instrument by which health variables
can be measured — before, during, and after strategic inter-
ventions — and improved.

Planning

Sound business models are important for the success of a
Lifestyle Medicine Center. Cost containment needs to be
a priority, especially during the early developmental
stages [64]. On the other hand, payment models can take
several forms: cash, direct primary care, fee-for-service
with third-party (insurance) reimbursement, and con-
cierge [64]. In another format, where startup finances may
be limiting, a micropractice can be partnered with com-
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munity resources (e.g., health systems and culinary cen-
ters). In this format, physical space is limited to just what
is needed for clinical encounters, with minimal human
resources and a dependence on web-based coordination
and messaging [65].

Building

The center’s décor can influence healing potential, particu-
larly through the use of paint, revealing positive imagery,
such as happy faces and moods [66]. Survey data indicate
that patients prefer transparent waiting areas with views of
nature, daylight, perceived warmth, non-institutional fur-
niture arrangements, visual orientation, and the use of
natural materials for interior design [67]. The design of
physical environments in healthcare should also reflect
cultural preferences, allow for social interactions, and be
sustainable [68]. For the elderly, daylighting is important,
along with high contrast handrails, slip-free flooring,
sound/noise mitigation, biophilic spaces (e.g., photos with
natural landscapes), and exposure to wearable technolo-
gies and the Internet of Medical Things [69]. Height-
adjustable workstations reduce work-sitting times for
personnel, while also contributing to the immersive health-
conscious environment [70]. Medical fitness facilities
require specialized equipment, but in contrast to gyms,
they are fully integrated into the Lifestyle Medicine Center
with the use of protocols and a network of HCPs that have
degrees and certifications. When renovating the Lifestyle
Medicine Center, it is important to note that any patient
experience metrics may be positively biased for a year or
more [71].

Managing

The successful practice in a dedicated Lifestyle Medicine
Center relies on implementation science, which targets
increased incorporation of evidence-based innovations
into routine settings to improve the quality and outcomes
of services [72, 73]. On one level, this can simply be the
electronic implementation of clinical practice guidelines
[19]. However, on more pragmatic and ambitious levels,
implementation science consists of behavioral changes
that close the evidence-practice gap, engage stakeholders
in the community (individuals [micro-level], organiza-
tions [meso-level], and populations [macro-level]), and
exhibit flexibility with nonlinear (e.g., cyclical over time)
approaches in real-world scenarios [74]. In a critical
review and synthesis, Mclsaac et al. [75] found that many
implementation science theories were not applicable to
macro-level factors, and those that were applicable lacked

Table 3.1 Management of a Lifestyle Medicine Center*

Core services Business
Successful core services
Cost containment

Flexible payment models

Mission statement
Vision statement
Positive health messaging

Evidence-based care Marketing and branding
Individual clinical outcomes Balance sheet targets
Population health Sustainability

‘Both categories require knowledge and implementation science.
Mission and vision statements may include clinical, research, and edu-
cational objectives about health. Balance sheet targets can range from
profitability, to revenue neutrality, to acceptable losses based on the
mission statement and organizational structure (e.g., freestanding medi-
cal practice versus clinical service line in a larger sponsoring health
system)

sufficient guidance on structural factors, such as social
determinants of health. In fact, as lifestyle medicine prac-
tices become more and more complex, non-evidence-
based policies and protocols will need to be
de-implemented [73]. Moreover, failures of effective
implementation strategies that recognize the behavioral
uniqueness of certain populations can lead to health ineq-
uities in the community [76].

The management of ongoing activities in the Lifestyle
Medicine Center can be considered in two broad catego-
ries: core services and business. The core services of the
Center are related to health with deliverables that are
related to the mission/vision statements and clinical out-
comes; the business of the center is related to fiscal sound-
ness with deliverables that are related to the balance sheet
and organizational sustainability (Table 3.1). Marketing
can subserve both categories with social marketing improv-
ing healthy behaviors (health marketing) [77-81] and tra-
ditional commercial marketing improving patient referrals
and retention. Research Centers may have different care
and business models than clinical Centers, but the deliver-
ables are still the same: accomplishing the mission and
sustainability. Informatics, registries, and technology play
an increasing role in the success of all types of Lifestyle
Medicine Centers, and the relatively high initial and ongo-
ing costs for this infrastructure pose a significant
challenge.

Within the context of a clinical service line and available
payment models, organizational structure needs to be
aligned with a shared focus of attention (operational tactics,
personnel roles and relationships, and patient-centered
needs and engagement) [82]. With value-based services in
an academic setting, organizational structures require
recruitments of key physician leaders who can positively
engage matrixed models of governance, management, clini-
cal care, education, and research to create streamlined and
coordinated workflows that transcend historical department-
based silos and cultures [83].
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Conclusion

Lifestyle medicine is centered on chronic disease risk man-
agement through nonpharmacological and nonprocedural
means, on both individual- and population-based scales.
However, despite the expanding evidence base and even
awareness of how healthy lifestyles promote well-being and
decrease chronic disease risk, there is still a significant
chronic disease burden in society, particularly multi-morbid
disease states. The explanation of this discrepancy is based
on implementation, which consists of translating knowledge
into action plans, and then materializing and optimizing a
Lifestyle Medicine Center. The materialization process con-
sists of conceptualization based on the environment and
chronic care model (research, clinical practice, and educa-
tion) and operationalization based on implementation sci-
ence (planning, building, and managing).

Optimization is an adaptive process that responds to posi-
tive and negative events with a resultant trend toward supe-
rior effectiveness. The main dimensions of optimization are
clinical and financial. Optimization includes scale-up and
scale-out growth and is necessary for sustainability. Though
fairly ambitious, as more Lifestyle Medicine Centers are
built, providing more and more clinical services, a new cul-
ture of health and healthcare can be realized.
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The Research-to-Practice Gap

In the USA and across the globe, the primary risk factors for
disability and premature death in adults are largely related to
lifestyle behaviors (e.g., smoking, poor diet, and physical
inactivity), which contribute to the rising prevalence of non-
communicable diseases such as type 2 diabetes, hyperten-
sion, and cancer, among others [1-3]. Lifestyle
medicine — defined as “the non-pharmacological and non-
surgical management of chronic disease” — provides an
approach to address the complexity of non-communicable
diseases, including their behavioral root causes, in a clinical
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setting [4]. The past few decades in health behavior research
have produced a growing database of lifestyle interventions
including programs, practices, procedures, products, pre-
scriptions, and policies. Such interventions can target indi-
viduals, groups, or populations. Interventions that have
explicit evidence of improving health outcomes are consid-
ered “evidence-based,” per the evidence-based medicine
movement [5-7]. Although there are a growing number of
evidence-based lifestyle interventions for improving health
behaviors and related outcomes, such as those listed in the
Research Tested Intervention Programs web database [8],
the US Preventive Task Force preventive clinical services
recommendations [9], and the Community Guide to
Preventive Services [10], many challenges remain in imple-
menting such interventions in clinical “real-world” settings.

Traditionally, systematic reviews and clinical and commu-
nity guidelines [11, 12] have been the primary resources to
guide practitioners on what should be implemented in clinical
practice. However, relying on this passive way of diffusing
information to clinical practitioners has only limited benefit.
It is estimated that it takes an average of 17 years for research
findings to be incorporated into clinical practice, and even
then, only a small fraction of evidence-based interventions
(EBI) are incorporated into real-world settings [13, 14]. Such
efforts have done little to help individuals adopt and sustain
healthy behaviors to improve health outcomes [15].

A key challenge to implementation of EBIs is the lack of
understanding of how lifestyle EBIs should be translated into
clinical practices and policies. In general, EBIs are imple-
mented in controlled conditions, such as in clinical trials,
which do not represent real-world, non-research settings.
Differences between research and real-world settings can
occur at multiple levels: patient (e.g., education), clinical
team or group (e.g., team function/coordination), organiza-
tional (e.g., quality assurance and organizational culture), or
larger system/environment (e.g., national organizations and
payment policies) [16]. Furthermore, there are differences in
context (geographic, cultural, etc.) and practical issues (cost,
feasibility, acceptability, etc.), which can also influence the
implementation of EBIs [17].
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Implementation science bridges this research-to-practice
gap by building a knowledge base about how EBIs are inte-
grated into clinical and community settings for public health
and healthcare services. The National Institutes of Health
(NIH) defines implementation science as ‘“the study of
methods to promote the integration of research findings and
evidence into healthcare policy and practice.” [18]. More
specifically, implementation research in healthcare is the
scientific study of strategies that adopt and integrate health-
related EBIs into clinical and community settings to improve
patient- and population-based clinical outcomes.

While implementation science shares common ancestry
with centuries-old activities targeting improvements in med-
ical care, it has become far more systematic in its conceptual
models, research designs, and measures over the past
20 years. The US federal agency efforts, including the
“Translating Research into Practice” by the Agency for
Healthcare Research and Quality ([Accessed: August 29,
2019]), Veteran’s Affairs (VA) Quality Enhancement
Research Initiative (QUERI) (https://www.queri.research.
va.gov/[Accessed: August29,2019]),and NIH Dissemination
and Implementation Research funding announcements
([Accessed: August 29, 2019]), aim to expand the quality
and quantity of implementation science.

Lifestyle medicine has been at the leading edge of many of
these efforts. For example, the National Institute of Mental
Health held multiple workshops and conferences in the early
2000s to increase implementation science activities in depres-
sion, bipolar illness, and child trauma, among other topics.
The Veterans Affairs (VA) Quality Enhancement Research
Initiative (QUERI) centers concentrated on mental health,
substance abuse, diabetes, and other lifestyle medicine priori-
ties [19]. The National Cancer Institute’s “Designing for
Dissemination” meetings focused on improving the fit among
research, practice, and public health for known cancer risk
factors (e.g., diet, physical activity, and tobacco use) [20].
These initiatives have culminated in ongoing funding oppor-
tunities that have supported hundreds of implementation
studies, an annual meeting bringing together well over 1200
participants, training programs, multiple journals, and even a
Society for Implementation Research Collaboration.

Fundamentals of Implementation Science
Theories, Frameworks, and Models

Implementation research typically involves the use of theo-
ries and frameworks from a variety of fields of health
research. Specifically, up to 159 theories, frameworks, and
models are aggregated across multiple individual, organiza-
tional, and community levels [21, 22]. These theories can
provide overarching guidance for understanding implemen-

tation context, processes, and outcomes. A commonly used
framework has been the Consolidated Framework for
Implementation Research (CFIR). The CFIR was developed
in an attempt to reduce redundancy and integrate previously
published theories to provide researchers with a core com-
prehensive and standardized list of determinants of the
implementation process [23]. The authors of the framework
propose using CFIR as a roadmap to understand these con-
cepts across multiple interventions and contexts to build a
deeper understanding of the complexity of implementation.

Investigators studying the Better Exercise Adherence After
Treatment for Cancer (BEAT-Cancer) intervention used the
CFIR model to inform the development of an implementation
toolkit [24]. BEAT-Cancer is a three-month intervention to
improve physical activity among rural women cancer survivors
through supervised exercise sessions, counseling, and home
exercise programs [25]. Following confirmation of efficacy, the
investigators used the toolkit to guide implementation in other
community research sites. The toolkit was informed by qualita-
tive interviews with potential program interventionists and
other stakeholders (e.g., hospital administrators, healthcare
professionals [HCP], and advocacy groups), who identified
multiple CFIR constructs relevant to study parameters.
Example constructs included implementation process (e.g.,
engaging, reflecting, and evaluating), intervention characteris-
tics (e.g., design quality, cost, and adaptability), and individual
characteristics (e.g., knowledge and beliefs). The intervention-
ists and other stakeholders also identified strategies to target
those constructs at multiple levels (individual, organizational,
and community) — e.g., physician buy-in, community involve-
ment, evaluation data, and fundraisers — which can help
enhance implementation success.

Implementation Outcomes and Strategies

An important advance in the field of implementation science
has been the conceptualization of implementation outcomes
[26]. These are distinguished from service delivery (e.g.,
efficiency, equity, and patient-centered care) and health out-
comes and include acceptability, appropriateness, adoption,
costs, feasibility, fidelity, penetration, and sustainability [26,
27]. When translating EBISs to practice settings, these imple-
mentation outcomes can help specify processes and mea-
sures for success. Furthermore, contextual factors for success
are identified when these outcomes are considered on multi-
ple levels within a socioecologic framework (e.g., individual,
HCP, and healthcare organizational frameworks).

The instruments available to measure implementation
outcomes have been recently reviewed [27]. In addition to
quantitative measures, there are resources that provide guid-
ance and examples for the use of qualitative methods to
measure implementation outcomes [28-30]. The selection
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Table 4.1 Implementation outcomes®

Implementation

outcomes Definitions [26,27]

Acceptability Satisfaction or agreement with various aspects of
the intervention among implementation stakeholders

Adoption The initial decision, intention, or action to try and
use an evidence-based intervention; also referred to
as uptake or utilization

Appropriateness Perceived fit, relevance, or compatibility of the
intervention with the implementation problem or
issue; also referred to as compatibility

Feasibility The extent to which an intervention can be
successfully implemented in a given practice setting

Fidelity Degree to which an intervention was implemented

as intended by the intervention developers

Implementation The financial impact of an implementation effort

cost

Penetration Integration of an intervention within a practice
setting

Sustainability ~ The extent to which an intervention is maintained or

institutionalized within a practice setting

“References provided in brackets

of methods and measures depends on the research question,
and several resources, such as web-based repositories and
tools, are available to guide their selection [31, 32]. Table 4.1
provides a list of selected implementation outcomes, their
definitions, the number of quantitative measures available,
and examples of studies assessing each outcome.

The Telephone Lifestyle Coaching (TLC) program is an
example of a program that assessed an implementation out-
come [33]. This program examined a telephone-based coach-
ing intervention targeting lifestyle behaviors in VA facilities
and focused on penetration [33]. Specifically, the program
evaluated the extent to which referral processes were integrated
into the clinical settings of the participating VA facilities [33].
The direct measure used was the facility referral rate, defined
as the number of TLC referrals divided by the monthly average
number of veterans enrolled in primary care at each facility in
the first 12 months of the program [33]. An evaluation showed
successful implementation of the TLC program, with about 13
referrals made per 1000 veterans, of whom 57% enrolled and
participated in at least one telephone coaching session.

Besides implementation outcomes, there has been exten-
sive focus on implementation strategies, which are conceptu-
alized as the specific means or methods for adopting and
sustaining interventions [34]. Waltz et al. [35] compiled
implementation strategies in the Expert Recommendations
for Implementing Change study. This study identified 73 dis-
tinct strategies and grouped them into 9 categories: engaging
consumers, using evaluative and iterative strategies, chang-
ing infrastructure, adapting and tailoring to context, develop-
ing stakeholder relationships, utilizing financial strategies,
supporting clinicians, providing interactive assistance, and
training and educating stakeholders [35].

Measures
available (27)
50 instruments

Relevant examples or resources
Evidence-based practice attitude scale for measuring
providers attitudes [51]

19 instruments  Adoption of Information technology Innovation [52]

7 instruments ~ Factors influencing the adoption of an innovation [53]

8 instruments  Feasibility of intervention measure [54]

No instruments Data collection methods for measuring fidelity [55]

8 instruments ~ Utilization and cost questionnaire [56]

4 instruments  Levels of institutionalization scale [57]

8 instruments  Program sustainability assessment tool [58]

In the TLC program example, investigators used multiple
implementation strategies to promote penetration, such as
training and educating stakeholders, developing stakeholder
relationships (e.g., creating an advisory board and identify-
ing points of contact at each facility), and using financial
strategies (e.g., providing the program at no cost to patients)
[33]. VA facilities with the most skilled implementation
leaders who effectively led the multicomponent implementa-
tion strategies showed the greatest penetration, whereas
facilities with less support had the lowest [33].

Another example investigated a diabetes care intervention
that was implemented within small, autonomous primary care
clinics using practice facilitation as an implementation strat-
egy to overcome challenges to providing care according to
the Chronic Care Model [36]. A trained facilitator assisted
clinicians using multiple tools: group/shared medical appoint-
ments, diabetes registry, point-of-care hemoglobin Alc test-
ing, resources/approaches to patient education/activation, and
planned diabetes visits with clinical reminders and decision
support for clinical staff. The facilitator worked with clini-
cians and staff to adapt the tools to their patient and clinical
context. Evaluation of the practice facilitation implementa-
tion strategy showed that it significantly improved delivery of
diabetes care consistent with the Chronic Care Model and this
was sustained at one-year post-implementation.

Methods and Study Designs

To reduce the time lag between research discovery and clini-
cal uptake, some researchers have also suggested blending
effectiveness and implementation study designs, referred to
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as “hybrid designs” [37]. These hybrid designs typically take
on three approaches: [a] testing effectiveness of interven-
tions while gathering information on implementation, [b]
simultaneously testing effectiveness and implementation of
interventions, and [c] testing implementation while gather-
ing information on effectiveness of interventions.

A hybrid implementation-effectiveness study often evalu-
ates the implementation strategy and the clinical interven-
tion’s effects [38]. One such study was the Quality
Improvement in Tobacco — Provider Referrals and Internet-
Delivered Microsystem Optimization (QUIT-PRIMO) trial,
a national study that evaluated the clinical practice innova-
tion (implementation strategy), specifically using an e-portal
to refer smokers to Web-Assisted Tobacco Interventions
(WATTs), and the effects of the WATI components on smok-
ing cessation (clinical intervention). Practices were random-
ized to either the paper-referral (comparison condition) or
the e-portal referral group (intervention). Those referred to
the e-portal received e-mails encouraging them to register to
a WATT. For their implementation aims, the researchers mea-
sured the number of smokers referred and smokers register-
ing to a WATL. To test the effects of the WATTISs, registered
smokers were randomized to receive either standard features
(e.g., a tailored, interactive smoking cessation website) or
enhanced features (either standard features plus automated
motivational e-mail messages or standard features plus auto-
mated motivational e-mail messages, access to an online
support group, and access to a tobacco treatment specialist).

To facilitate the implementation of the referrals, the pro-
gram identified and trained implementation coordinators
(e.g., physicians, nurses, or other staff) at each practice on
the referral procedures and to facilitate adoption of the refer-
ral system. The implementation coordinators could decide
on how to adopt and use the referral system in their practice.
This facilitation strategy was based on the Promoting Action
on Research Implementation in Health Services (PARIHS)
framework [39]. Results of the trial showed that although the
mean number of smokers referred to the WATTIs did not differ
by mode (paper vs. e-portal), the rate of smoker registration
in the e-portal referral group was nearly triple that of the
paper-referral group [39]. In terms of clinical effectiveness,
the smokers randomized to the WATIs with enhanced fea-
tures were significantly more likely to quit than those in the
standard-features WATTIs [39].

An additional methodology that is currently gaining trac-
tion in its efforts to reduce the research-to-practice gap is the
use of learning systems or collaboratives, which typically
comprise multiple partners from a system joining forces to
create knowledge around change [40]. For example, the VA
used a Learning Collaborative (LC) model to facilitate
implementation of incorporating integrated care for smoking
cessation into routine treatment for veterans with posttrau-
matic stress disorder (PTSD) [41]. The first step to creating

the LC was to establish an expert panel of individuals who
were deemed integral to the implementation of integrated
care for smoking cessation (veterans, VA administrators,
experts in PTSD treatment, etc.). The panel identified a set of
overarching goals and key objectives for achieving those
goals across three domains — organizational support and
capacity, clinical competence, and effective veteran engage-
ment. Then, a separate group of experts was tasked to design
and implement the LC across 12 VA PTSD facilities. This
group identified three to five staff from each facility consid-
ered key to implementing integrated care. One of those staff
members was identified as the clinical champion tasked to
train other PTSD providers at their facility. In this study, a
clinical champion was considered as someone who was key
for implementation and could lead the trainings for other
clinical staff in the setting.

The expert panels and facility teams held learning ses-
sions focused on different topics, such as clinical skill build-
ing and quality improvement tools, to identify and address
barriers to implementation. After the learning sessions, the
teams focused on several integrated care activities such as
educating patients about cessation resources, engaging
tobacco users in treatment, delivering integrated care, and
addressing implementation barriers, among other activities.
Delivery of integrated care was documented in electronic
health records to produce cumulative reports, which allowed
for assessment of progress toward implementation of inte-
grated care across facilities. Overall, an evaluation of the LC
showed that approximately 400 veterans received integrated
care for smoking cessation following the first learning ses-
sion and that additional clinic staff (trained by the clinical
champions) began delivering integrated care in that period,
pointing to the feasibility of spreading the intervention at
some sites.

Specific Recommendations

Engage a Broad Range of Stakeholders
to Coproduce Knowledge Regarding
Implementation

Successful implementation of evidence-based lifestyle inter-
ventions depends on involving a broad range of stakeholders
among the HCP team (e.g., physicians, advanced practice
providers, nutritionists, counselors, and physician assistants)
and non-professional staff. These stakeholders span multiple
disciplines in academic communities and can cross boundar-
ies to include community perspectives [42]. Traditional, lin-
ear processes may be limited in gathering perspectives from
these stakeholders, and using implementation science can
help accelerate the uptake of interventions by its inherent
ability to encourage partnerships across different disciplines.
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Furthermore, understanding diverse stakeholder perspectives
early in the design and intervention development phase can
reduce the time it takes for an intervention to be adopted into
clinical practice.

For example, implementing health information technolo-
gies in the healthcare setting has been influenced by techni-
cal, social, organizational, and wider social-political factors
[43]. Using a systematic approach to information technology
interventions with careful planning can be helpful in achiev-
ing rapid large-scale impact. Other approaches may include
internal and external advisory boards that consider patient
and community roles, human-centered design approaches,
knowledge integration pathways, and community-based par-
ticipatory research activities. Specifically, participatory
implementation science has been considered as an important
tool to support the increased adoption and implementation of
EBI in real-world settings [44]. Additionally, gathering
stakeholder perspectives can often result in collaborations
and engagements needed for evaluating the effectiveness of
lifestyle medicine programs in clinical settings.

Build Capacity to Optimize Delivery of Lifestyle
Interventions

Among the many requirements for a Lifestyle Medicine
Center are considerations for how best to address the contex-
tual variables that may influence implementation and adapta-
tion of interventions to ensure they are appropriate for the

Table 4.2 Interventions across the lifestyle modalities®

target settings and populations. Several frameworks in
implementation science can help systematically assess and
address context and increase capacity for delivery, such as
the CFIR [45], Exploration, Preparation, Implementation
and the Sustainment (EPIS) [46], and the Practical Robust
Implementation and Sustainability Model (PRISM) [47]. A
recent scoping review that assesses emerging evidence high-
lighted four widely addressed context dimensions: organiza-
tional support, financial resources, social relations and
support, and leadership [48]. Although it can be difficult to
explore all dimensions of context in which an intervention is
implemented, it remains critical to acknowledge and recog-
nize at minimum the most relevant dimensions to lifestyle
medicine.

Successful implementation of lifestyle medicine EBIs
also requires the consideration of how well they fit within
existing healthcare systems (Table 4.2). Implementors need
to proactively and iteratively determine any necessary adap-
tations to an intervention. A recent review identified 13
frameworks that could help guide the process of adaptation
in healthcare settings and engagement of a diverse set of
stakeholders to gather perspectives [49]. Some researchers
have described the idea of an “adaptome,” which reflects a
data platform that systematically captures information across
settings and populations on adaptations in the delivery and/
or intervention, and can help provide essential feedback to
implementers [50]. The availability of such data can have an
important influence on the implementation of EBIs across
lifestyle modalities.

Examples of

Setting Barriers and implementation  Indicators of
Intervention studied Target audience  facilitators strategies used success
Diabetes prevention program [59, 60] Veteran Staff, REAIM specific Champion/ Participant’s
affairs clinics  coordinators, at the training/ satisfaction,
across the managers, clinical organizational  adaptation implementation
USA leaders, primary  level cost, delivery
care personnel fidelity
Telephone Lifestyle Coaching [33] 24 veteran VA personnel Challenges in Changing Penetration,
affairs clinics referring and infrastructure, referral rates,
recruiting target engaging
individuals stakeholders,
altering patient
fees
Team-based diabetes care based on the chronic Primary care  Primary care staff Organization of Practice Delivery of

care model [36]

Web-assisted tobacco intervention (WATI) [38] Community-
based primary

care practices

and clinicians

Clinical practice

team-based care
consistent with the
chronic care model

the staff through facilitation
redesign and

improvement

Paper referrals ~ Practice Referral rates
in clinical innovation

systems do not  (e-portal to refer

work smokers to WATI)

“References in brackets. Abbreviations: REAIM Reach Effectiveness Adoption Implementation Maintenance, VA Veterans Affairs
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Training and Resources for the Science
of Implementation

Training programs in implementation science provide oppor-
tunities to realize the full potential of the discipline. For
example, the NIH Training Institute for Dissemination and
Implementation in Health has been providing short-course
trainings for doctoral level investigators (e.g., PhD and MD)
each year since 2011 (https://www.scgcorp.com/tidirh2019/
index.html [Accessed August 10, 2019]). The NIH Clinical
and Translational Science Awards Program also supports
implementation research training to faculty and scholars at
medical research institutions. An increasing number of grad-
uate and doctoral programs are now available with an empha-
sis on implementation science such as Master’s in Clinical
Research, Certificate Programs in Implementation Science,
and PhD programs in translational science. Additional train-
ing opportunities and resources are provided by the US
Department of Veterans Affairs (https://www.queri.research.
va.gov/ [Accessed August 29, 2019]).

A mainstay of implementation science is the incorpora-
tion of transdisciplinary approaches such as organizational
change, business, cost-effectiveness, and behavioral medi-
cine, across the design, planning, and evaluation of imple-
mentation studies. Resources and toolkits such as the
Implementation Science at a Glance (https://cancercontrol.
cancer.gov/IS/docs/NCI-ISaaG-Workbook.pdf ~ [Accessed
August 25, 2019]) can help guide practitioners in consider-
ing the implementation of EBIs in their settings. Furthermore,
there are implementation science funding opportunities to
assist researchers and practitioners across health domains,
such as cancer, cardiovascular, and aging, that are included
in the NIH Funding Opportunity Announcement (https://
grants.nih.gov/grants/guide/pa-files/PAR-19-274 html
[Accessed August 25, 2019]). Organizations supporting
implementation science include US federal agencies, such as
the NIH (www.grants.gov [Accessed August 25, 2019]) and
VA (https://www.research.va.gov/funding/  [Accessed
August 25, 2019]), academic institutions, and the Patient-
Centered Outcomes Research Institute (https://www.pcori.
org/ [Accessed August 25, 2019]).

Conclusion

Integrating implementation science within lifestyle medicine
programs can offer the theoretical and methodological tools
to improve clinical practice and achieve health impact.
Table 4.3 highlights some core aspects of implementation
science studies. The lifestyle medicine community can use
these tools to engage stakeholders and build capacity to opti-
mize the delivery of interventions using the existing resources
available within the field of implementation science. It is a

Table 4.3 Fundamentals of implementation science

Concept Definition/explanation

Implementation The study of methods to promote the

science integration of research findings and evidence
into healthcare policy and practice [18]

Implementation Over 100 theories, models, and frameworks

theories, have been developed to explain the process of

frameworks and integrating research findings into practice.

models These frameworks help identify key influences

on implementation, multiple actors within local
and national contexts, and stages of change
[21,22]

These include acceptability, appropriateness,
adoption, costs, feasibility, fidelity, penetration,
and sustainability [26, 27]

These are specific means or methods for
adopting and sustaining interventions in
community or clinical practice. Examples
include engaging consumers, using evaluative
and iterative strategies, changing infrastructure,
adapting and tailoring to context, developing
stakeholder relationships, utilizing financial
strategies, supporting clinicians, providing
interactive assistance, and training and
educating stakeholders [35, 61]
Implementation scientists use a range of study
designs, including observational, experimental,
and quasi-experimental, and include
quantitative, qualitative, and mixed methods
[62]

Implementation
outcomes

Implementation
strategies

Implementation
science methods

collective hope that the science of implementation helps
accelerate efforts in adopting healthy behaviors, preventing
chronic disease, and reducing mortality worldwide.
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Introduction

Overview of Current State of the US Healthcare
System

The United States spends far more than other developed
countries on healthcare, with ~18% of its gross domes-
tic product attributed to healthcare spending in 2017 [1].
However, despite higher spending, the United States per-
forms worse across a range of population health outcomes
[2]. Hospital utilization among a small fraction of the
population constitutes a large fraction of this cost. Chronic
diseases contribute importantly to these costs. This is not
surprising because nearly half of all Americans suffer
from at least one chronic condition, and people who are
frequently hospitalized are even more likely to have >1
chronic condition, such as diabetes, hypertension, heart
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disease, obesity, and respiratory diseases [3]. Moreover, the
prevalence of these conditions is increasing with the aging
of the population so that effectively managing chronic con-
ditions is one of the greatest challenges facing patients and
healthcare systems.

The management of chronic conditions for patients
who are hospitalized is often complicated by fragmen-
tation between inpatient and outpatient care that may
increase healthcare spending and adversely impact their
health outcomes. This has been especially true as the US
healthcare system has become increasingly specialized
and hospitalists have increasingly provided hospital care
instead of the traditional model in which primary care
physicians (PCPs) cared for their own patients in clinic
and in the hospital. The traditional model fell into decline
as PCPs no longer typically had enough patients in the
hospital for it to be economically viable for them to see
patients in the hospital.

As high spending and poor outcomes in the United States
have increasingly driven efforts toward value-based health,
costs related to hospitalization have been targeted by a range
of interventions that aim to improve health outcomes and
decrease healthcare spending. Many of these interventions
involve hiring additional staff and clinical team members,
e.g., nurses and social workers, to coordinate care for patients
who are deemed ‘“high-risk.” These interventions involve
additional hiring costs, which make it difficult to reduce
the total cost of care because those additional costs must be
recouped before net savings can be achieved. Moreover, care
still tends to be fragmented, as patients must typically gradu-
ate from these care coordination models after a few months
because of their high ongoing costs. Thus, there is an impor-
tant need for patient-centered care coordination programs to
meet both the medical and social needs of frequently hospi-
talized patients while not increasing, and ideally decreasing,
the total cost of care.
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Overview of Lifestyle Factors Impacting Health

The role of an unhealthy lifestyle in the development of
chronic non-communicable diseases (NCDs) and prema-
ture mortality is well established [4]. In 1996, the Danish
Twin Study, an exploration of a cohort of 2872 twin pairs,
found that genetics accounted for only 26% of longevity in
men and 23% in women, while environmental factors and
lifestyle played a larger role in determining the subjects’
lifespans [5]. Similarly, a recent analysis of the UK Biobank
study, a cohort of more than 500,000 individuals with genetic
data, found that genetics and poor lifestyle were independent
risk factors for the development of NCDs such as coronary
artery disease, stroke, hypertension, atrial fibrillation, and
diabetes [6]. Khera et al. [7] evaluated the genetic risk for
coronary artery disease in three large prospective cohorts
in the United States and found that a healthy lifestyle may
offset the genetic risk of coronary disease. The investigators
concluded that a healthy lifestyle was associated with a 46%
lower relative risk of coronary events among genetically
high-risk individuals compared to an unhealthy lifestyle [7].

The rise in NCDs, both globally and nationally, provides
another argument for developing interventions to address
unhealthy lifestyles. Globally, the decline of infectious dis-
ease made NCDs (e.g., ischemic heart disease and stroke)
the leading causes of death [8], while increasing urbaniza-
tion promoted a “nutritional transition” toward adoption of
less-healthy “Westernized” dietary patterns and overall life-
styles [9-11].

Similar patterns exist within the United States. The
Hawaii, Los-Angeles, Hiroshima study has illustrated how
Japanese-Americans adopt Western lifestyles and high fat,
simple carbohydrate dietary patterns compared to their native
Japanese counterparts and accordingly had higher rates of
obesity and diabetes [12]. These findings elucidate how life-
style behaviors influence the health of Americans, with heart
disease, stroke, diabetes, and cancer accounting for the top
10 leading causes of death in the United States [13].

Unhealthy dietary patterns are a major contributor to the
burden of NCDs in the United States [14], with an estimated
650,000 deaths annually attributed to dietary factors. Using
data from the National Health and Nutrition Examination
Surveys, Micha et al. [15] estimated that 318,656 deaths
from cardiometabolic conditions (heart disease, stroke, and
diabetes) in 2012 were associated with dietary factors (corre-
sponding to 45.4% of all deaths associated with these condi-
tions). The dietary factors with the greatest impact included
high intake of sodium (9.5% of cardiometabolic deaths), low
intake of nuts/seeds (8.5%), low consumption of vegetables
(7.6%), high intake of processed meats (8.2%), low intake
of fruits (7.5%), and high consumption of sugar-sweetened
beverages (7.4%) [15].

Unhealthy dietary patterns are not the only lifestyle
behavior contributing to NCDs and mortality in the United

States. An investigation of three large cohorts, including over
120,000 US adult men and women, revealed that smoking,
alcohol use, sleep, and television viewing were also inde-
pendently associated with weight gain [16]. A similar study
found an association between decreased all-cause mortality,
including cardiovascular mortality, and adopting five low-
risk lifestyle factors—abstaining from smoking, maintaining
a healthy body weight, having a high-quality (healthy) diet,
moderating alcohol consumption, and participating in 30 min
of moderate exercise daily [17]. Adopting these healthy
behaviors at the age of 50 years was estimated to extend life
expectancy by 14 years in women and 12 years in men [17].

Many unhealthy lifestyle behaviors that influence the
risk of NCDs also have psychosocial determinants. For
example, the types of grocery stores in a neighborhood have
implications for health outcomes. In the Atherosclerosis
Risk in Communities cohort, living in areas where grocery
stores are more prevalent was associated with a lower preva-
lence of being overweight or obese [18]. Another compa-
rable study showed that food insecurity was associated with
reduced dietary quality, including more frequent consump-
tion of high-fat dairy products, salty snacks, sugar-sweet-
ened beverages, and red/processed meats [19]. To be food
insecure means that an individual does not have reliable
access to affordable, nutritious food due to lack of money
or resources [20].

The types of grocery stores in a community and food inse-
curity are both surrogates for income level, which is also a
key social determinant of health. Individuals who fall near or
below the poverty line are also more likely to face challenges
in managing their healthcare, including affording medica-
tions and accessing space to exercise and purchase/prepare
healthy food, which can lead to or exacerbate chronic condi-
tions. Using income data from tax records and mortality data
from Social Security Administration records, Chetty et al.
[21] demonstrated a significant difference in life expectancy
between the wealthiest 1% and the poorest 1% of the popu-
lation: 14.6 years (95% CI, 14.4-14.8 years) for men and
10.1 years (95% CI, 9.9-10.3 years) for women. However,
the gap in life expectancy varied across geographic areas and
was associated with differences in health behaviors and local
characteristics [21]. As such, income is not the only social
determinant that influences behavior.

Social isolation is an important and underappreciated
psychosocial factor that affects lifestyle behaviors and
health outcomes. The definition of social isolation entails
an absence of social relationships [22]. Based on data from
the National Health and Aging Trends Study, social isola-
tion affects 24% of self-responding adults over age 65 [23].
Risk factors for social isolation include being male, not mar-
ried, having low education, and a low income [23]. Given
the prevalence of social isolation in the United States, social
isolation has gained interest as a modifiable risk factor for
NCDs and mortality. In one study, researchers demonstrated
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that loneliness doubled the risk of developing dementia
among individuals living in senior facilities in Chicago
[24]. An analysis of adults enrolled in the American Cancer
Prevention Study II cohort (n = 580,182) found that social
isolation was associated with all-cause mortality in all the
population subgroups studied [25].

The diverse set of lifestyle behaviors and their respective
impacts on NCDs suggests that care models are needed to
address these relationships, as well as diagnose, treat, and
monitor disease progression. Furthermore, care models must
address psychosocial factors that drive unhealthy lifestyle
behaviors. For example, social isolation and loneliness have
been associated with higher risks for general and mental
health conditions, including high blood pressure, heart dis-
ease, obesity, anxiety, depression, and cognitive decline [26].
Given the complex connections among the social, psycho-
logical, and behavioral drivers of chronic health conditions,
comprehensive approaches hold great promise for improving
health outcomes.

Comprehensive Care Physician Program
and Center for Medicare and Medicaid
Innovation Study

With the passage of the Affordable Care Act in 2010, the
Center for Medicare and Medicaid Innovation (CMMI) was
established to find, implement, and fund new models of care
to improve health outcomes and decrease costs [27]. Patients
at increased risk of hospitalization were a natural target
for new models of care due to the concentration of health
spending and adverse outcomes observed. The need for new
models was reinforced by evidence that care by “hospital-
ist” physicians produced, at best, only small improvements
in costs or outcomes [28]. Such modest results were not
surprising. Hospitalists were viewed by many as displacing
traditional PCPs from providing inpatient care, shepherd-
ing continuity of care, and nurturing enduring doctor-patient
relationships. Most notable in this literature on the value of
continuity of care is a randomized trial performed by Wasson
[29] that randomized participants to receive care from either
the same or different PCP each visit. This study showed large
decreases in hospital day, length of stay, and emergency
department visits [29].

Given this evidence on the value of receiving care from a
physician with whom one has a continuing relationship, as
well as the known discontinuities of care in the hospitalist
model, one can question whether there are opportunities to
revamp inpatient care by focusing on clinicians with whom
patients have an ongoing relationship. In considering this
question, the traditional model was reexamined where PCPs
provide care in and out of the hospital without hospitalists.
Based on an economic analysis comparing the traditional
model of combined inpatient and outpatient care with the

newer model of segregated inpatient (hospitalist-based) and
outpatient (PCP-based) care, there was insufficient hospital-
based income for PCPs to justify blocking out clinic hours
for inpatient rounding. This result led to the core idea of the
Comprehensive Care Physician (CCP) model. In this model,
physicians who focus their practice on patients at increased
risk of hospitalization might find it easier to provide care in
both the clinic and hospital. Focusing on patients at increased
risk of hospitalization is critical in the CCP model because
it allows participating physicians to manage a small panel
of ambulatory patients. In other words, the physicians can
provide their higher-risk patients with the ambulatory care
they need, while also limiting clinic time for inpatient round-
ing on other high-risk patients in their practice. This not only
averts a loss of income but also potentially develops an eco-
nomically successful practice [30].

Having developed the idea behind the CCP model, an
application to CMMI was made to fund implementation and
evaluation processes at the University of Chicago. Though
the core idea behind the CCP model is about reorganizing
physicians’ work, it is also a team-based model, including
CCP physicians, a licensed clinical social worker, registered
nurse, medical assistant, and clinic coordinator. The team
works together to produce the key elements of the CCP pro-
gram: an integrated approach to care, trusted doctor-patient
relationship, ready access to outpatient care, and a proactive
interdisciplinary team tailored to patient needs [31].

In 2012, CMMI funded this project and a 2000-person
randomized trial was started comparing the CCP model, in
which there is relational continuity with the same physician
across settings to standard care, in which patients receive
care from different physicians in the hospital and the clinic.
Findings to date, based on patient reported outcomes, suggest
significant improvements in patient experience and mental
health status, with a 15-20% decrease in hospitalization,
implying savings of $3000-$4000 per patient per year [32].
Analysis of hospitalization data based on Medicare claims
and State of Illinois Hospitalization records is nearing com-
pletion. The positive initial findings have already motivated
dissemination strategies and work with hospitals and health-
care systems around the United States and internationally.

The Comprehensive Care, Community
and Culture Program

Notwithstanding the encouraging findings from the CCP
study, there are additional opportunities to improve the
health and well-being of patients with complex needs.
Notably, these benefits accrued, even though nearly 30% of
patients who chose to enroll in the CCP program did not fully
engage in it, either never making appointments or not keep-
ing their appointments if they made them. Hypothetically,
social determinants prevented these patients from engag-
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ing with the program. To address these unmet social needs
and increase patient engagement, the Comprehensive Care,
Community and Culture Program (C4P) was established and
funded in 2016 by the Robert Wood Johnson Foundation.
The C4P enhances the CCP model by adding [1] systematic
assessment of 17 domains of unmet social needs, [2] access
to a community health worker, and [3] access to community-
based arts and culture programming (Fig. 5.1).

C4P research coordinators screen study participants every
3 months about their magnitude of need across 17 domains of
social needs. These include traditional needs such as housing,
food, public benefits, transportation, and less traditionally
recognized needs such as healthy eating, physical activi-
ties, social engagement, and spiritual needs. The screening
tool is meant to identify the broad class of need and initiate
more specific conversations with the clinical team. The C4P
community health worker is integrated closely within the
clinical team and receives ongoing training and mentorship
from a licensed clinical social worker. The community health
worker and social workers receive automated alerts in real
time as patients identify social needs in the quarterly survey

and begin work with patients to address those specific needs.
Another method to address unmet social needs of patients
is through the Artful Living Program, which is grounded by
growing evidence of positive effects of various types of art
on adults’ physical, mental, and social health [33, 34]. Group
activities bring individuals together around a common goal
as they share the experience of observing, exploring, and cre-
ating together [35].

Figure 5.2 describes the conceptual model underlying
C4P. Patients at increased risk of hospitalization have vary-
ing levels of healthcare activation. Activation describes a set
of beliefs and actions a patient may possess related to their
ability to positively impact their health outcomes. The con-
ceptual model posits that patients who are more activated are
more likely to engage in CCP and benefit from its care, while
those who are less activated are less likely to engage in care.
C4P is hypothesized to increase patient activation, resulting
in increased engagement in CCP and improved outcomes.
This theoretical model predicts that patients who are least
activated at baseline may benefit most from C4P if it is able
to increase their level of activation.

Systematic screening for
unmet social needs
with Health Leads instrument
covering 17 domains

Hospital

Access to community health
worker to engage patient and
+ connect to resources

Comprehensive Care Program

Access to community based
arts and social programming
to activate patient

Healthy Living Program

—

Fig. 5.1 Comprehensive Care, Community and Culture Program (C4P) Model. See Ref. [36] for the HealthLeads instrument

Activated High-risk patient

High-risk Patient
+/- Activation

Improved
Outcomes
C4P Added Elements
Screening to identify unmet needs
Community health worker to help meet needs
Artful Living Program to activate patient Access to CCP

Unactivated High-risk patient

Fig. 5.2 Comprehensive Care, Community and Culture Program
(C4P) Conceptual Model. This figure describes the conceptual model
underlying Comprehensive Care, Community and Culture Program
(C4P). Patients at increased risk of hospitalization have varying levels
of healthcare activation. Activation describes a set of beliefs and actions
a patient may possess related to their ability to positively impact their
health outcomes. The conceptual model posits that patients who are

more activated are more likely to engage in the Comprehensive Care
Program (CCP) and benefit from its care, while those who are less acti-
vated are less likely to engage in care. C4P is hypothesized to increase
patient activation, resulting in increased engagement in CCP and
improved outcomes. This theoretical model predicts that patients who
are least activated at baseline may benefit most from C4P if it is able to
increase their level of activation
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Preliminary Findings Concerning Unmet
Social Needs

The unmet social need data has been highly informative.
The 17 areas of unmet social needs identified at screening
are highly concentrated [36]. Specifically, 87% of all unmet
needs are concentrated in the 41% of patients who have
three or more unmet needs and the patterns of needs among
these high-need individuals are highly diverse. Discussions
with patients and healthcare professionals highlighted the
many challenges faced by individuals with multiple needs.
As a result, interventions were designed to address multiple
patient needs using a core strategy. To identify the clusters of
unmet social needs in the study patient population, a latent
class analysis was performed. Five unique clusters of unmet
social needs were identified: few needs, many needs (aver-
age about five or more), financial and insurance needs, child-
related needs and legal needs, and needs for healthy eating,
physical activities, and social engagement. With renewed
funding, the C4P model evolved and included interventions
that focused on these different clusters of unmet social needs.

Design of C4P Healthy Living Program

The C4P Healthy Living Program was developed to address
the unmet social needs of the group of patients identified in
the latent class analysis. These unmet needs cluster as healthy
eating, physical activity, and engaging in social activities ele-
ments. The C4P Healthy Living Program incorporates the
Artful Living Program, which offers community-based arts
and socialization.

Element 1: Healthy Eating Curriculum

The first element of the program is a healthy eating curricu-
lum. For many Americans, both cooking and consumption of
food prepared at home have declined since the 1960s [37]. A
large number of patients in the program have chronic condi-
tions in which diet is a modifiable risk factor. Furthermore,
many of the patients in the program live in areas where
unhealthy food options overshadow healthy ones (e.g., “food
deserts” and “food swamps”) [38]. Evidence suggests that
teaching patients with diabetes how to cook in a healthy way
can improve blood pressure, hemoglobin Alc, and choles-
terol [39]. Accordingly, a healthy eating curriculum was
developed that educates patients on healthy food choices
when eating out, as well as cooking techniques to promote
healthy eating at home. The primary goals of the curriculum
are to increase the frequencies of preparing, cooking, and
eating healthy foods, including fruits, vegetables, nuts, and
whole grains, and limiting unhealthy items, such as sugar-

sweetened beverages, added sugars, ultra-processed foods,
sodium, and saturated fats.

The curriculum occurs over 12 monthly sessions. Each
session lasts at least an hour and a half. At each class, a
culinary-trained physician provides a lecture that covers var-
ious nutrition topics and demonstrates a recipe correspond-
ing to the information included in the lecture. The sessions
occur in a medical center conference room that lacks special-
ized equipment. The physician/chef brings portable equip-
ment for cooking demonstrations, including cutting boards,
prep-bowls, knives, induction burners, toaster ovens, etc.
The patients have the opportunity for hands-on participation.
Participation includes cutting vegetables, tasting the recipes,
and discussing recipes/taste preferences. Tasting the reci-
pes is a critical part of the demonstrations because it allows
patients to try new foods and recognize that healthy recipes
are also quite palatable. The recipes demonstrated are inten-
tionally inexpensive, easy to prepare, and use ingredients
sourced from grocery stores in the neighborhoods surround-
ing the hospital.

Several sources are used to create a healthy eating cur-
riculum. The Conceptual Model of Healthy Cooking pro-
vides a framework for using cooking as a tool to impact
chronic disease [40]. The model focuses on increasing cook-
ing frequency, using healthy cooking techniques, decreas-
ing unhealthy items, incorporating various flavorings, and
supplementing with healthy additions/replacements [40].
Lecture topics are also based on the 2015-2020 Dietary
Guidelines for Americans [41]. These guidelines provide an
overview of healthy food patterns. Overall, the curriculum
focuses on whole foods, instead of a reductionist, nutrient-
oriented approach.

Element 2: Physical Activities

The second element of the C4P Healthy Living Program
focuses on physical activity. Patients in C4P often experi-
ence several chronic conditions and disabilities, which make
it challenging to exercise. Many of these patients are also
socially isolated and find it difficult to leave their homes. To
address needs for physical activities in this patient popula-
tion, regularly occurring events are conducted in the pro-
gram. These activities include monthly walking groups,
yoga and mindfulness exercises, dancing classes, and gar-
dening sessions. These physical activities are chosen based
on the interests of patients, keeping in mind mobility and
health limitations. For example, dance is popular with many
patients but difficult to perform, so strategies were developed
to adapt popular dances to persons with limited mobility.
These events are all staffed by social workers, community
health workers, and research coordinators embedded in the
program. The continuity of this team across events, and
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integration with the ongoing clinical care and research activ-
ities, builds relationships with patients to improve health
outcomes.

Element 3: Community Gardens

The third component to the C4P Healthy Living Program is
access to community gardens and gardening events. With
grant funding, a small garden — the Learning Garden — was
built on a patio space in the medical center. This garden
includes several handicap-accessible raised garden beds
and pots. Each spring, plantings are organized with patients,
family, friends, and staff. Throughout the summer and fall,
cooking demonstrations, yoga sessions, and other events in
the Learning Garden are hosted. The limited space available
in the Learning Garden means that the amount of produce
yielded is modest, but the community health worker identi-
fies patients with food insecurity needs and provides them
with fresh produce if available. There is also a popular end-
of-season harvest event that typically provides enough pro-
duce to allow all participating patients to have something to
take home.

There are partnerships with three community gardens
in neighborhoods on the south side of Chicago near where
most of the patients in the program live. These partnerships
vary in the level of engagement. In each of the partner com-
munity gardens, patients who are interested are welcome to
garden in the communal garden beds. This means patients
are able to engage with other community members and assist
with maintaining the beds and harvesting the produce for
themselves or their families. Two of the gardens have also
offered to reserve a few individual plots for patients in the
program to maintain and harvest independently; these are not
shared plots and often are in high demand in urban com-
munity gardens. Moreover, the program co-hosts Healthy
Living Program events in one of these partner gardens,
which includes healthy cooking demonstrations, mindful-
ness exercises, and dance classes. Instead of bringing in C4P
program staff, these events are hosted by facilitators that
further engagement with the community. This partnership
has been particularly effective because patients are not only
engaging in the C4P Healthy Living Program events with
one another but are also being integrated in their communi-
ties and interacting with individuals across generations and
states of wellness. These participating garden programs ben-
efit not only from the modest financial resources provided
by the C4P program but also by the new members from their
community. There are also benefits to the C4P program in
terms of recruiting new study and program participants.

Finally, there are plans to build a new garden in a neigh-
boring vacant lot. Vacant land presents a significant chal-
lenge to cities. The presence of vacant space in communities

is not only an economic challenge, but it has also been shown
to adversely impact the overall well-being, physical health,
and mental health of communities as they often attract crime,
rodents, and trash [42]. Converting vacant lots into com-
munity gardens has been a beneficial approach to making
these spaces productive and safe. Community gardens can
increase property values, provide safe space for public com-
munity gatherings, offer fresh produce in communities that
often lack healthy food options, and in some cases create
jobs. Successful gardens have the ability to address a myriad
of social needs: food insecurity, financial insecurity, healthy
eating needs, physical activities, and social engagement.

Another promising venture in development is a job-
readiness program targeting young men at increased risk of
incarceration. One aspect is engaging the men in work pre-
paring vacant lots for use as gardens. Once opened, this com-
munity garden will accommodate community events that
promote intergenerational engagement and furnish not just
gardening opportunities for patients in the C4P program, and
their families and friends, but also opportunities for young
men gaining experience engaging older adults. This activity
can lead to potential career opportunities serving the needs
of older adults.

Community engagement is a critical piece of lifestyle
medicine. Each of these garden components, the Learning
Garden, partnerships with existing community gardens,
and prospect of building and operating a new community
garden address a range of social needs and offer a place to
engage with community in a meaningful way. Adopting a
community-based approach and co-creating these activities
and spaces increase the efficacy and sustainability of the C4P
program.

Element 4: Social Engagement

Each of the C4P Healthy Living Program elements addresses
healthy eating and physical activity needs with opportunities
for social engagement. This is done intentionally to address
issues of social isolation that are prevalent in the C4P patient
population. At each of the C4P Healthy Living Program
events, patients can socialize with one another, C4P staff,
facilitators, doctors, social workers, and other clinical team
members who care for them. The continuity among the staff
is critical for this and is purposively leveraged to engage
those individuals seen as most vulnerable to becoming less
engaged and most likely to benefit from engagement. There
are also patients in the program who have become self-
appointed ambassadors of the program, proactively engag-
ing new participants who attend an event or members of the
C4P patient advisory group. Recognizing the importance of
these interactions among C4P members at Healthy Living
Program events, techniques were implemented for patients
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to get to know one another and team members. These include
unstructured interactions during events to socialize, using
name tags, and having staff facilitate reflective discussion
about the event content, whether it is new cooking tech-
niques, gardening, or other topics of interest.

There are ways in which these activities can be brought
to patients who are homebound or find it difficult to leave
their homes to join. For example, community health work-
ers bring blank canvases and painting supplies to patients in
their homes. The patients painted the canvases on their own
or with the assistance of family members. These canvases
were then collected and gathered in a larger art instillation
that was revealed during a Learning Garden opening.

Healthy Living Program Evaluation

The C4P Healthy Living Program and its components are
evaluated using several approaches. First, patients are asked
to complete a feedback survey at the end of each event. This
survey asks patients about whether they enjoyed the event,
whether they learned something new, what can be improved
for future events, etc. The C4P staff review feedback from
these surveys regularly and adjust programming as needed,
including timing and content of events. Feedback about the
Healthy Living Program events collected to-date has been
highly positive. Patients state that they especially enjoy the
cooking demonstrations and learning new recipes or tips on
healthy substitutes for their favorite meals. Patients have
also shared that they prefer attending these events in the late
morning or early afternoon. Events late in the day or evening
can mean that patients are traveling home in the dark, lead-
ing to concerns about personal safety.

In addition, as more specific learning goals are formulated,
a pre/post survey is administered to patients who participate
in the Healthy Living Program cooking event. This survey
is adapted from Cooking Matters [43], an organization that
empowers families with skills to cook healthy meals, while
also extending their food budgets. Through this survey, the
Healthy Living Program is evaluated with respect to its abil-
ity to impact participant frequency of consuming healthy
foods and beverages, healthy cooking skills, and knowledge
of healthy foods and beverages. These surveys include iden-
tifiers that link responses of an individual over time.

Lastly, the Healthy Living Program sits within the larger
C4P intervention, which also houses systematic screening
for unmet social needs, access to community health work-
ers, and additional arts and culture events. The C4P model is
being evaluated in a randomized trial, compared to the CCP
model, in which patients receive care from the same physi-
cian in both the hospital and the clinic but do not receive
added social supports or fragmented care from different
physicians when hospitalized. With the promising findings

already realized, it is hoped that the targeted interventions,
including the Healthy Living Program, are aiding the C4P
model in better addressing clusters of unmet social needs and
community engagement.

Dissemination of the C4P and the Healthy
Living Programs

Cost and Scalability Factors

One of the goals when designing and implementing the
C4P program is to ensure that its comprehensive care coor-
dination elements are scalable to other settings. In order
to do this, the model is initially designed to be very lean
from a staffing perspective, limiting the number of clinical
team members and program staff to those that are neces-
sary. Because the team is multidisciplinary and co-located,
the clinicians often share responsibilities and benefit from
the expertise of one another. For instance, the physicians
have increased capacity to manage some of the psychoso-
cial issues that arise in clinic appointments because of their
close and sometimes overlapping professional relationships.
Additionally, the team that supports C4P non-clinical pro-
gramming is small and includes the program director and
two research coordinators who involve clinic team mem-
bers and students as needed in project implementation,
community-based event facilitation, etc. Similarly, the C4P
Healthy Living Program is a low-cost program to start and
operate. With careful attention to cost-effective purchasing,
the budget needed to fund the cooking demonstrations, com-
munity garden events, and physical activities is minimal.
The C4P program purchases basic refreshments for events,
ingredients for cooking demonstrations, and supplies and
plants for gardening.

Keeping the programming simple and cost-efficient
allows for easier scaling and implementation in other com-
munities and health systems. Future plans are underway to
expand the C4P and the Healthy Living Program to reach
more patients in new settings, such as expanding relation-
ships with existing community gardens, and to start new gar-
dens where none exist. Further, there are plans to implement
C4P Healthy Living Program activities at a Chicago-area
community hospital.

How to Start a Healthy Living Program

There is a need for creative approaches in the US health-
care system to engage patients in preventive care where they
live and to promote a sense of health and overall well-being.
Building a Healthy Living Program with all or a subset of
its components may seem daunting to a hospital or clinic;
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however, from the perspective of the C4P program, it is pos-
sible to do this with minimal resources. First, it is impor-
tant to clearly define the target population. Programming is
most beneficial to patients with complex medical and social
problems, and particularly for those with specific healthy
eating, physical activity, and social engagement needs.
Implementing a simple screening tool that is completed with
some regularity would be helpful. On the other hand, too nar-
row a focus on such a population may result in too small a
population to engage at scale and a dearth of more active
individuals who can serve as program ambassadors. These
are tradeoffs for each new program that must be vetted dur-
ing the scale-up process.

Once the target population has been identified, the fre-
quency and content of Healthy Living Program events can be
determined. One to two of these events each month are con-
ducted by the C4P program, but this frequency can be flexi-
ble based on patient and site needs. The complement of team
members that staff the activities can be tailored. Involving
members of the clinical team, even in a limited way, can be
valuable. In addition, having a fairly stable team of engaged
staff emphasizes the relational continuity of the C4P model.

Designing and executing an evaluation plan is important.
Begin by identifying the target outcomes and design tools
that will allow measurement of progress and impact. Simple
statistics like attendance are an important start, but recognize
that a program can have a large impact on a small number
of individuals and that the percentage of eligible individu-
als who attend is not nearly as important as the number of
individuals who attend and the impact the program has on
them. While a randomized trial can provide strong evidence
of the impact of an intervention, observational approaches
and other mechanisms such as pre-post surveys and patient
feedback forms are more practical and informative for early
stages of program development. In pursuing goals of bet-
ter engaging and activating patients in their care, increas-
ing knowledge of techniques to eat healthier, and exercises
to increase physical activity, the scope of opportunities
that can be pursued, even with limited resources, and also
conducive to iterative experimentation, are extremely valu-
able. Programs and funding sources will find it worthwhile
to encourage continuing pragmatic evaluation for new pro-
grams, while reserving more rigorous approaches for more
mature programs.
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The Role of Physical Infrastructure
on Health and Well-Being

Norma A. Padrén

Introduction

The intertwined relationship of the built environment and pub-
lic health spans centuries and is one of the several targets of
lifestyle medicine. The 1842 Report on the Sanitary Condition
of the Laboring Population of Great Britain [1] used statisti-
cal information to inform how the high mortality of the city’s
poor could be abated or eliminated by drainage, proper cleans-
ing, and ventilation — an infrastructure that was not equally
accessible by the rich or the poor. Similar reports in the United
States, in states such as Massachusetts and New York stressed
the connection between health and the physical infrastructure.
Since both public health and urban planning have evolved and
relied on data and causal evidence, it is now widely under-
stood that physical infrastructure (cities, public spaces, and the
design of living quarters) plays an important role in a commu-
nity’s ability to thrive socially and economically.

The intellectual trajectory and the impetus to understand
the role of physical infrastructure have been shaped for over
more than a century. The nineteenth-century Institutes of
Medicine Report on the Future of Public Health [2] referred
to as the “Sanitary Awakening” brought—what at the time
were—revolutionary ideas about the causes of disease and
social responsibility. This report, and its resulting impact,
effectively cemented the initial public perspective on the role
of public infrastructure on health and underscored the need
to form public boards, agencies, and institutions involved in
the planning and maintaining of the cities’ infrastructure and
resources in order to protect the health of citizens. To a large
extent, it represents the philosophical and intellectual foun-
dation of today’s organizational structure across key public
agencies and local public health departments.

Social and economic complexities, as well as the rapid
population growth of urban cores over the past century, have
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made it clear that cities and communities need an intention-
ally multisectoral approach to the design and understanding
of physical infrastructure to ensure equitable and sustainable
well-being. With this in mind, health systems, local public
health departments, and community-based organizations
continuously develop models of care and access to health
services that take into account the impact (both positive and
negative) of local infrastructure on individual and commu-
nity health.

There are several key interdisciplinary concepts that relate
the role of the local physical environment and infrastructure
to health outcomes (Fig. 6.1). These concepts include the
built environment, environmental health, social determinants
of health (SDOH), and urban planning, which directly and
indirectly shape the lifestyles and well-being of communi-
ties. There is now a broad consensus across academia, pol-
icy, and care delivery that the physical environment interacts
with social circumstances, ultimately having a substantial
impact on lifestyle and well-being. Therefore, it is impor-
tant that as data and evidence accumulate, research efforts to
improve individual and community lifestyles and well-being
should take into consideration these interactions and feed-
back loops. This chapter aims to present an overview of key
concepts, insights and available data, and resources on the
role of the physical environment as a driver of health and
how lifestyle medicine as a field can address current chal-
lenges and opportunities.

Environmental Health

According to the American Public Health Association, envi-
ronmental health is the branch of public health that focuses
on the relationships between people and their environment,
promotes human health and well-being, and fosters healthy
and safe communities [3]. The current frontier research and
practice of environmental health focuses on the impact of
air pollution, water and sanitation, chemicals, occupational
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Fig. 6.1 Environmental, social and lifestyle factors that determine health

risks, agricultural practices, and other factors, such as the
built environment and community noise.

According to the 2016 World Health Organization
report Preventing Disease Through Healthy Environments:
A Global Assessment of the Burden of Disease from
Environmental Risks, 12.6 million deaths, representing
23% of global deaths (and 26% of deaths among chil-
dren under 5 years of age), are due to modifiable environ-
mental factors [4]. There is variation in the burden across
low-income and developed countries, and of course, even
within countries. Hence, the strategies to address, prevent,
and ameliorate the effects from environmental exposures
need to be designed, deployed, and evaluated at a local
level in order to be effective. This continuous work relies
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on local public health departments and surveillance data
from federal agencies like the Centers for Disease Control
and Prevention, Food and Drug Administration, and oth-
ers, as well as healthcare delivery systems. For example,
the California Department of Public Health maintains an
environmental health investigations branch that actively
collaborates with local environmental experts, as well as
health delivery systems to monitor and address the com-
munity’s health impact from wildfires (https://www.cdph.
ca.gov/Programs/CCDPHP/DEODC/EHIB/EES/pages/
wildfire.aspx [Accessed 26 Jan 2020]).

Environmental impacts on health are uneven across age
and socioeconomic status and have lasting impacts on health
and well-being. There is extensive evidence of the vulnerabil-
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ity of toxic chemicals in utero and in infants. A seminal study
using data from the Environmental Protection Agency Toxic
Release Inventory Program and the Vital Statistics Natality
and Mortality files found that reductions in cadmium, tolu-
ene, and epichlorohydrin releases during the 1990s account
for about 3.9% of the overall decrease in infant mortality in
the United States [5].

Similarly, policies that aimed at improving the living con-
ditions of those near highways (generally lower income fam-
ilies) by reducing exposure to pollution from cars can have
substantial and lasting positive impacts on health outcomes.
A study of data from a policy change introducing the use of
EZ-Pass in New Jersey found that among the roughly 30,000
births to mothers living within 2 kilometers of a toll plaza,
there were 255 premature and 275 low-birth-weight births
averted, resulting in an estimated $444 million savings on
healthcare spending from the reduced pollution [6].

Overall, the efforts to safeguard and improve environ-
mental conditions are intrinsically complex, as they require
a multisector, multiagency effort across surveillance and
data-gathering efforts, policy design, and a coordinated
deployment of strategies and evaluation. According to the
US Healthy People 2020 plan, developed by several federal
agencies and experts, a set of 10-year objectives for improv-
ing the health of all Americans focuses on six themes for
environmental health initiatives:

. Outdoor air quality

. Surface and ground water quality

. Toxic substances and hazardous wastes
Homes and communities

. Infrastructure and surveillance

. Global environmental health [3]

S I S A S

Each of these themes has a direct and indirect connec-
tion to lifestyle, as they shape choices and opportunities for
individual and medical health prevention, and health man-
agement and access. These and similar implications from the
environment should be at the forefront of the design of effec-
tive local lifestyle and health promotion.

The local nature of the impact of the environment and
health and the increasing availability of big data drive
some of the most recent research in the field of environ-
mental health such as the research on the “exposome,” a
term coined in 2005 [7]. This is an area of study focusing
on a scientific and comprehensive approach to the total-
ity of an individual’s exposures to environmental and
societal stressors (including the microbiome), from pre-
conception to death, on human health. Exposome research
continues to evolve and includes a conceptualization of
macro-level exposures (e.g., air and water pollution, built

environment, climate change, noise, and social support)
and its implications on individual and community health.
According to the National Institute for Occupational
Safety and Health, genetics accounts for only about 10%
of chronic disease, with the remaining causes derived
from environmental factors [7].

Another area at the frontier of environmental health is
the adverse effect of climate change on human health. The
multiagency scientific assessment on the impacts of climate
change on human health in the United States contains seven
key areas of findings [8], which shape and drive all aspects
of lifestyle and well-being:

Climate change and human health
Temperature-related death and illness
Air-quality impacts

Extreme events

Vector-borne diseases

Water-related illness

Food safety, nutrition, and distribution

Nk L =

Indeed, some cities have already begun incorporat-
ing planning and training to address microclimates (areas
of significant temperature variation within cities) such as
New York City which in 2017 launched a $106 million ini-
tiative termed Cool Neighborhoods NYC, a comprehensive
resiliency program aimed at reducing heat-related health
impacts and deaths in heat-vulnerable neighborhoods,
strengthening social networks, and providing climate risk
training for home health aides [9].

There are also mechanisms that relate to environmental
factors but have indirect repercussions on health and life-
style medicine. One of these is food safety. There is some
evidence that changes in rainfall patterns and temperature
may aggravate food safety across the production process
[8]. Some of these impacts on food safety may be gradual,
so there should be a strong emphasis in local surveillance
and public health communication. These impacts may be
in the form of local outbreaks, which are hard to predict
and require timely action for containment and prevention.
For example, recent research using longitudinal data on all
US states and the District of Columbia has found a posi-
tive association between farmers’ markets and foodborne
illnesses [10]. Specifically, researchers found that there was
an increase in total outbreaks and cases of norovirus and
Campylobacter [10]. Together, the data and evidence, as
well as the national and international policy agenda, high-
light the need to ensure that environmental considerations
are taken into account in the design, implementation, and
evaluation of lifestyle medicine strategies at the individual
and community levels.



50

N. A. Padron

The Built Environment

The built environment has a profound impact on well-being
by determining the choices available for maintaining and
improving lifestyles [3, 11-13]. The built environment —
human-modified places such as homes, schools, workplaces,
parks, industrial areas, farms, roads, and highways — is a
human’s most important habitat. These places can influence
the management of chronic disease by affecting physical
activity and the natural environment, as well as through indi-
vidual and community perceptions of health and joy from
physical activity and social connectedness. The study of the
built environment and its impact on health lie within the field
of environmental health which include research on the con-
nection of health outcomes and housing, urban development,
urban planning and design, land-use and transportation,
industry, and agriculture.

The development of meaningful measures and instruments
to design interventions, programs, and delivery models is
necessary for research on the built environment. Some steps
in this direction have been taken. For example, the Centers
for Disease Control and Prevention’s Built Environment
Assessment Tool measures the core features and qualities
of the built environment that affect health (https://www.
cdc.gov/nccdphp/dnpao/state-local-programs/built-environ-
ment-assessment/index [Accessed 22 Feb 2020]). This tool
focuses on five core features:

1. Built environment infrastructure —road types, curb cuts
and ramps, intersections and crosswalks, traffic control,
and public transportation

2. Walkability — access to safe, attractive sidewalks and
paths with inviting features

3. Bikeability —the presence of bike lanes or bike path
features

4. Recreational sites and structures —playgrounds, parks,
and public squares

5. Food environment —access to grocery stores, convenience
stores, and farmers’ markets

In the context of assessing and understanding the built
environment in rural communities, many favorable compo-
nents can be scarce or nonexistent and so adressing the root
causes of limited access to healthy environments is intrinsi-
cally complex. However, this does not mean that the built
environment cannot be evaluated, monitored, and, wherever
possible, improved, in rural settings. The Inventories for
Community Health Assessment in Rural Towns (iChART) is a
tool developed in 2013 to understand the features of the built
environment that influence active living and physical activ-
ity [11]. These features include community design, trans-
portation infrastructure, safety, aesthetics, and recreational

facilities and the goal of the tool is to assess and develop
opportunities for healthy lifestyles that are contextually
appropriate to rural settings [11]. Similarly, models that aim
to understand the impact of physicial infrastructure on com-
munities, should incorporate contextual data and information
on socio-economic disparities at the local level in addition
to population density. There are substantial disparities in
leisure-time physical activity by race/ethnicity and socioeco-
nomic factors in large part, due to the lack of recreational
resources (such as playgrounds or public spaces) [14, 15].
The field of lifestyle medicine continues to make strides in
the development of models of community health that incor-
porate local conditions and that aim to be culturally and con-
textually relevant to local populations. An example of this
is the Community-Engaged Lifestyle Medicine framework
created at the University of Texas Rio Grande Valley School
of Medicine and General Preventive Medicine and Public
Health, defined as the practice of preventing chronic dis-
ease and promoting health lifestyle behaviors via collabora-
tive multi-stakeholder, and community engaged delivery of
lifestyle medicine in diverse, low-income populations [16].
Lifestyle Medicine models that successfully incorporate the
built environment generally include three key factors: First,
a deep understanding of the local physical infrastructure
resources (which as we noted, may vary across rural-urban
environments); second, an aim to be culturally appropri-
ate; and third, a feedback look to communicate progress
and effectiveness back to the participating individuals and
communities.

Lifestyle medicine and behavioral models that take into
account socioeconomic disparities are more likely to be rel-
evant and actionable in addressing risk factors, including
tobacco and e-cigarette use, alcohol use, poor nutrition, and
inactivity as the social dynamics to which the vulnerable and
low-income groups are exposed increased both their expo-
sure and impact from adverse circumstances.

Due to the multiple factors that encompass the built
environment, assessing it and understanding how it may be
improved or changed to effect positive change in a commu-
nity’s health require access to local and current (real time)
data. Therefore, many cities and states across the country
have created their own built environment assessment tools.
An example of this hyperlocal effort is in Harris County,
Texas, where the local public health department has a unit
focused on the built environment (The Harris County Public
Health Built Environment Unit). This unit developed the
Environmental Scan Tool to collect and analyze data at the
street segment level on pedestrian, bicycle, and drainage
infrastructure, which is then used with other available data
assets at the county level to better understand the built envi-
ronment (http://publichealth.harriscountytx.gov/Resources/
Built-Environment-Toolkit [Accessed 7 Dec 2019]).
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In another example, Philadelphia developed interactive,
open source, and open data dashboards leveraging geospa-
tial data to understand the connection of the built environ-
ment at a hyperlocal level with health outcomes. The City
of Philadelphia Community Health Explorer leverages pub-
licly available data and information from local agencies
and departments and provides information on factors such
as walkability, access to parks, and access to healthy foods,
among other key factors (https://healthexplorer.phila.gov/
[Accessed 7 Dec 2019])).

Despite the consensus in academic, policy, and practice
circles of the relevance of the built environment, the use of
these measures in the context of public health (and not for
urban planning) is still relatively new. Therefore, one of the
challenges to overcome is the large degree of variability in
the operationalization of these measures, such as population
density and access to recreational facilities [12]. The conver-
gence of these metrics with technological advances to gather
and analyze data (including the use of drones and sensors)
allows for better reliability and accuracy.

The role of the built environment on physical activity and
other healthy lifestyle habits is well established [3, 11-13].
Incorporating considerations of the built environment and
conditions that patient populations and communities face
into the design and planning for care delivery models and
population health strategies remains a nascent area. It is not
uncommon to hear that “our zip codes determine our health
more than health care” and there is a broad acknowledge-
ment in public health and medicine that geography is a sig-
nificant determinant of healthcare use [17].

Urban Planning and Design for Health

According to the United Nations’ World Urbanization
Prospects, 55% of the world’s population live in urban
areas, a proportion that is expected to increase to 68% by
2050 [18]. Moreover, according to the US Census Bureau,
62.7% of the US population lives in cities [19]. Of course,
cities have been at the epicenter of human settlement and
development for millennia, so these demographic and social
trends are not surprising. Increasingly, there is attention from
a variety of stakeholders, including healthcare delivery sys-
tems, payers, and public health departments, to urban design
and planning and how they can lead to healthy lifestyles and
healthy communities.

Indeed, the design (and redesign) of cities and living
enclaves can encourage healthy lifestyles through a wide
set of strategies. This is both a tremendous opportunity
and challenge experienced at a global scale. The 2016
series on urban design, transport, and health, published
in the Lancet as City Planning and Population Health:

A Global Challenge identified seven regional and local
interventions:

1. Destination accessibility

2. Equitable distribution of employment

3. Managing demand by reducing the availability and
increasing costs of parking

4. Designing pedestrian-friendly
movement networks

5. Achieving optimum levels of residential density

Reducing distance to public transport

7. Enhancing the desirability of active travel modes (e.g.,
creating safe attractive neighborhoods and safe, afford-
able, and convenient public transport) [20]

and cycling-friendly

o

Though the fields of urban planning, design, and engi-
neering are fundamentally concerned with the development
of safe and sound infrastructure, the fields of medicine and
public health are connected with current epidemiologic
trends and urban design. For example, landscaping can sup-
port environmental and health efforts, such as conservation
of water, wildlife habitat, and access to respite and recreation
[21]. The intrinsic complexity of urban design and planning
grows as it seeks to achieve alignment of demographic,
social, and economic trends with the development of newer
technologies for the design, construction, and development
of infrastructure. Many cities have adapted ‘“healthy urban
planning” across the world, and there are successful exam-
ples in Europe [22, 23]. Indeed, the field of public health
continues to actively engage and acknowledge the impact of
urban design and planning on health [24].

These efforts point to an optimistic outlook. The con-
cept of a “smart city” is the one that has evolved since the
1990s due to the rapid evolution of civic technology, broadly
defined as the tools and technologies to enable the basic
functions of cities. However, according to Albino et al. [25],
the common denominator of the wide set of definitions of
smart cities encompasses certain key dimensions:

* A networked infrastructure that enables political effi-
ciency and social and cultural development

* An emphasis on business-led urban development and cre-
ative activities for the promotion of urban growth

* Social inclusion of various urban residents

e Social capital in urban development

e The natural environment as a strategic component of the
future

It is therefore evident that the tenets of a smart city inher-
ently promote a healthy (or healthier) lifestyle and take into
account human well-being. Furthermore, it is crucial to
ensure that the concepts, frameworks, and models developed
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by efforts around the smart city continue to evolve; the fields
of practice and research on population health, community
health, and lifestyle medicine are actively engaged; and each
of these activities do not remain siloed.

In addition to urban planning and design, there is also an
interest to incorporate more generally design principles into
medical education. For example, the School of Design at
Stanford offers a “Design for Health” course (https://dschool.
stanford.edu/classes/design-for-health-fall [Accessed 26
Jan 2020]) and the Medical School at Jefferson University
(https://www.jefferson.edu/university/skmc/programs/schol-
arly-inquiry/tracks/design.html [Accessed 16 Feb 2020])
offers a pathway for medical students to train in human-
centered design, biomedical design, and design thinking.
Similar medical training programs exist at the University of
Virginia School of Medicine and their UVA Medical Design
Program (http://uvamedical.design/ [Accessed 16 Feb 2020])
and at the University of Texas at Austin, Dell Medical School
(Design Institute for Health; https://dellmed.utexas.edu/
units/design-institute-for-health [Accessed 16 Feb 2020]).

In addition, some international architecture firms have
now opened executive positions for medical experts (such
as the newly created role of Chief Medical Officer at HOK
Architects), and various health systems have created execu-
tive roles for designers (such as the Cleveland Clinic and its
new role of Chief Design Officer). These efforts to “cross-
pollinate” fields of research and practice will undoubtedly
work toward reducing silos and increasing understanding
and evidence of the strategies that may positively impact
lifestyle medicine.

Social Determinants of Health

The built environment, environmental health, and health out-
comes are inextricably embedded in the design and imple-
mentation of public policies and investments in housing,
public transportation, open spaces, and infrastructure, includ-
ing water, roads, energy, and connectivity. SDOH refers to
the social, economic, and environmental (non-medical) fac-
tors that have an impact on health outcomes. Examples of
individual- or group-level SDOH include gender, race/eth-
nicity, education, employment status, poverty, housing, and
living conditions, such as crime, pollution, or other environ-
mental factors [26]. As the evidence on the impact of these
nonmedical factors on population impact accumulates, there
is a strong interest in effecting positive change via poli-
cies aiming to improve upstream factors. These are policies
geared to improve population health through improvements
on the SDOH.

The public policy discourse has focused on the SDOH in
part due to the worrisome trends in the United States, which
has some of the lowest health outcomes among developed

countries, despite substantial and increasing expenditures
in healthcare [27-29]. The convergence of data availability
and rigorous evidence have motivated concerted efforts to
develop policies and strategies that can address, prevent, or
encourage social, economic, or behavioral factors that pro-
mote health, and may result in a reduction of health expen-
ditures [30].

Methodologically, SDOH are generally assessed by
leveraging geospatial data on factors such as income and
poverty levels, unemployment, average education (by cen-
sus tract or county), and other public data at available lev-
els of aggregation (generally census tract, county, or state).
Despite the increased availability of relevant data, the sys-
tematic incorporation of insights from these data, into the
design, implementation, and evaluation of strategies to
advance health, remains scarce. Hence, there is a significant
gap between the availability of SDOH data (that, though
imperfect, is substantial) and the current strategies used by
local, state, and federal public health departments, as well as
health systems and healthcare professionals. Some models,
such as the Area Deprivation Index by Singh et al. [31-33],
recently extended by Kind et al., aim to focus on the devel-
opment of composite indices that can serve as actionable
lenses to address socioeconomic disadvantage and differ-
ing dimensions of poverty. More recent work has contin-
ued the development of multivariate indices focusing on
the quantification of neighborhood-level dimensions such
as socioeconomic advantage (poverty, health insurance sta-
tus, educational level), limited mobility (physical mobility
disabilities and aging populations), urban core opportu-
nity (generally dominated by population-dense areas), and
mixed migrant cohesion and accessibility [34]. Crucially
important to the sustained impact from the efforts to quan-
tify SDOH is the communication and accessibility of these
data to the field of public health and medicine and to the
general public. An example is the recently launched SDOH
Atlas https://sdohatlas.github.io/ (Accessed 12 Feb 2020),
which presents information, data, and an interactive map to
facilitate interaction and familiarity with the data. Similar
examples are listed in Table 6.1. There is an opportunity for
the use of data-driven tools to enable the design of patient-
centric strategies that are more effective and more holisti-
cally take into account the SODH.

There remain some challenges in the understanding and
quantification of SDOH. In particular, some key dimen-
sions do not have a standard definition. For example, food
and housing insecurity definitions vary across public policy,
medicine, and public health studies [35, 36]. Not having
clear definitions on these crucial aspects of SDOH repre-
sents an obstacle to design and enable strategies to address
them. Access to safe and stable housing, affordability, and
gentrification have been shown to have a negative impact on
health [36, 37] and should therefore be clearly defined when
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Table 6.1 Available sources of data to advance research and strategic development across key infrastructure dimensions”

Infrastructure
dimension
Transportation

Physical activity

Recreation and
social connection

Cities and health
outcomes

Environment

Available sources of data

National Household Travel Survey

Shows the travel behavior of Americans: travel modes, commuting habits, and
long-distance trips

PolicyMap

Shows everything from transportation to demographics, incomes, housing,
lending, quality of life, economy, education, and health across the United States
WalkScore

Ranking of cities and neighborhoods by walkability, including bike scores and
data chart of walk, bike, and transit scores by city/state

Food Environment Atlas

Statistics on food environment indicators and community access to healthier
food options. Indicators include restaurant availability, food assistance, state food
insecurity, food prices and taxes, local foods, health and physical activity, and
socioeconomic characteristics

Neighborhood Atlas

Ranks locations in states from least disadvantaged to most disadvantaged. The
Atlas shares measures of disadvantage including education, health systems,
non-profits, and government agencies

Physical Activity Reports, Data and Surveillance

Data and reports on the proportion of US adults meeting aerobic and muscle-
strengthening physical activity guidelines by state

Assessing Place-Based Access to Healthy Food: The Limited Supermarket Access
(LSA) Analysis

Report prepared by Reinvestment Fund showing the LSA figures by state, race/
ethnicity, and income disparities

Healthy Food Access

An interactive map — simply select an area on the US map and add any of the
indicators to include them on the map

ParkServe

Ranks cities according to a Parkscore rating based on access, acreage,
investment, and amenities. Compares cities to the national average of percent of
residents within a 10-minute walk of a park

The SDOH Atlas

Interactive maps, visualizations, and data on the quantification of neighborhood-
level social determinants of health. It focuses on leveraging large, open data to
better understand (at the neighborhood level) socioeconomic advantage,
economic mobility, mixed-immigrant cohesion and accessibility, and
opportunities available in urban cores

500 Cities Project: Local Data for Better Health

City and census tract-level small area estimates for chronic disease risk factors,
health outcomes, and clinical preventive service use for 500 largest cities in the
United States. Features an interactive map and compare cities report

Atlas of Inequality

Massachusetts Institute of Technology Lab data in NYC and Boston areas, which
categorizes visits to various places in the city by income

Environmental Atlas

Tool created by Environmental Protection Agency with geospatial data, maps,
and research among many variables. This interactive map has many tools by
which you can compare different variables like health and economic outcomes,
landscape, water supply, population distribution, commuting and walkability,
along with other variables

The Housing and Transportation Index

An affordability index showing cost of housing and transportation at the
neighborhood level. Can access comparison maps or enter a location and find
metrics and average costs of housing, transportation, job access, average
greenhouse gas consumption per household, etc.

National Environmental Public Health Tracking Network

Data explorer where you can narrow your data around specific variables such as
community design and select indicators and measures across the United States
by state/county

Online access
https://nhts.ornl.gov/

https://www.policymap.com/maps

https://www.walkscore.com/

https://www.ers.usda.gov/foodatlas/

https://www.neighborhoodatlas.

medicine.wisc.edu/

https://www.cdc.gov/physicalactivity/

data/surveillance.htm

https://www.reinvestment.com/
wp-content/uploads/2018/08/
LSA_2018_Report_web.pdf

https://www.healthyfoodaccess.org/
access-101-research-your-community

https://www.tpl.org/parkserve

https://sdohatlas.github.io/

https://www.cdc.gov/500Cities/

https://inequality.media.mit.edu/

https://enviroatlas.epa.gov/enviroatlas/
interactivemap/

https://htaindex.cnt.org/

https://ephtracking.cdc.gov/
DataExplorer/#/

(continued)
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Table 6.1 (continued)

Infrastructure
dimension Auvailable sources of data
Additional Health Impact Assessments and Other Resources by PEW

resources
planning and local public health strategies

Community Commons

Includes toolkits, data sets, and other resources across different public health

topics

“All of the online access websites on this table were accessed 12 Jan 2020

incorporated into approaches to lifestyle medicine and the
prevention and management of chronic conditions.

Without a doubt, the physical infrastructure, environmen-
tal conditions, and SDOH determine — to a large extent — the
health of individuals and communities. Therefore, lifestyle
and well-being strategies can, and should, be designed with
these factors in mind, so that available resources can be lev-
eraged and correctly proportioned to advance community
health.

Health in All Policies

The key idea behind the concept of Health in All Policies
(HIAP) is that health outcomes are determined by a mul-
tidimensional set of factors and these factors are, in turn,
determined by multiple sectors (public, private, nonprofit,
and academia) across local and national policies [38—40].

The HiAP approach underscores the essential collabora-
tive nature across disciplines, sectors, and fields of research
and practice to leverage — and wherever needed, improve —
the physical environment and infrastructure for individual
and community health. In one example, the 2012 Minnesota
Department of Health worked with its Healthy Minnesota
Partnership to change the narrative around health and
develop a HiAP approach for eliminating health disparities
and achieving health equity (https://www.health.state.mn.us/
communities/practice/healthymnpartnership/index.html
[Accessed 22 Feb 2020]). Similarly, the state of California
HiAP program works with more than 20 state agencies and
departments to ensure that health impact and outcomes
are taken into considerations across the design and imple-
mentation of all policies (http://sgc.ca.gov/programs/hiap/
[Accessed 7 Dec 2019])).

New models of developing and sustaining partner-
ships across sectors continue to be developed and evolve.
However, the HiAP framework has propelled several efforts
for interagency and multisector collaboration that has and
will continue to have an impact on individual and commu-
nity health outcomes. Key stakeholders in healthcare delivery
and access including health systems, payers, and healthcare

Includes links to all types of data resources, reports, and data needed for

Online access
https://www.pewtrusts.org/en/
research-and-analysis/data-
visualizations/2015/hia-map?sortBy=rel
evance&sortOrder=asc&page=1
http://www.communitycommons.org/
collections/Maps-and-Data

professionals can engage in the HiAP framework at the local
level to better understand and design care services for their
populations.

Given the current policy, technical features, and economic
landscape, the HiAP framework needs to include a more
holistic approach to the design and implementation of HiAP
strategies. In particular, some areas of opportunity include a
more proactive involvement with multidisciplinary training
of medical and public health students, an approach to locally
coordinated campaigns to drive participatory design and
implementation science leveraging publicly available data,
and active engagement with community-based organizations
to drive individual and community-level healthy lifestyles
driven by empathy and evidence-based research.

Table 6.1 presents a set of resources available to advance
the HiAP approach as well as research and strategic devel-
opment across key infrastructure dimensions such as trans-
portation, physical activity, recreation and social connection,
cities and health outcomes, environmental health, and others.

Conclusion

Local infrastructure, environmental conditions, urban plan-
ning, SDOH, and the built environment play a large role on
individual and communities’ experiences and connections to
their social, family, and work networks. The visible infra-
structure of roads, parks, and housing has a strong impact on
the less visible and personal factors of social circumstances
and health behaviors. Together, these factors promote or hin-
der social support or isolation, as well as access to healthy
foods and recreation, and impact all aspects of lifestyle
and behavior. Therefore, these are key aspects to consider
for lifestyle medicine strategies. For lifestyle medicine
approaches to be most effective, they must take into account
the physical infrastructure, which may be a barrier or enabler
of healthy lifestyles and even, within a specific geography,
be an enabler for some and a barrier to others.

Through user-centric design, taking into account the phys-
ical infrastructure and leveraged data, prevention and healthy
lifestyle strategies and initiatives can help achieve the pre-
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vention of chronic disease and promote health. In order to
achieve this, local governments, public health departments,
healthcare delivery systems, and community-based orga-
nizations can collaborate through local ecosystems to dis-
seminate available resources and proactively engage local
communities. It is crucial that intentional efforts around
communication and participatory design are part of the local
approaches to community health. One of the most successful
accomplishments of the collaborative efforts of public health
and preventive medicine has been the introduction of smoke-
free legislation (limiting indoor and outdoor spaces where
cigarette smoking is permitted) which has resulted in gains
to life expectancy and adult and child health [41]. Now, the
question arises as to what are similarly impactful changes
to our physical infrastructure that could help reduce extant
stark disparities in health?

The familiarity with the phrase your zip code determines
your health can serve as an anchor to activate multisector
stakeholders, including federal and state agencies, as well
as the public, private, and nonprofit sectors, to improve local
infrastructure and the environment. Ultimately, the SDOH
need to be addressed with systematic and sustained efforts.
As several aspects of the fields of public health, lifestyle
medicine, and urban planning and design are converging due
to the increased availability of data and technology, it is clear
that training, research, and practice across these fields dis-
mantle the silos in which they still currently operate.
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Introduction

“Preventive medicine” should not be conflated with “clini-
cal prevention” or “clinical preventive services.” What is
often interpreted as preventive medicine — such as referral for
screening colonoscopy for colon cancer prevention, prescrib-
ing a statin or aspirin therapy to prevent adverse cardiovascular
events, or administering a vaccine to prevent infectious dis-
eases — are individual-level, clinical preventive healthcare ser-
vices. Clinical preventive services, however, are only a small
part of the broader field of preventive medicine, a medical
specialty that focuses on improving the health of individuals
and populations [1]. Some examples of relevant populations
include a census of patients managed by a team of healthcare
professionals, groups of workers covered by a self-insured
employer, persons living in a specific region or geographic
area, or a community or society as a whole. In addition to the
provision of clinical preventive services, some examples of
preventive medicine practices include the following:

» Epidemiologic research and surveillance to generate
knowledge about important health issues

» Consensus-building and guideline development to inform
evidence-based practice and policymaker decisions
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e Training of the healthcare workforce to support appropri-
ate and efficient provision of recommended clinical pre-
ventive services

e Generation of healthcare policies to improve access to
healthcare

* Analysis and interpretation of epidemiologic trends,
health services research, and economic data to inform pri-
oritization of treatment options

» Cost-effectiveness analysis for healthcare and community
interventions

e Communication with policymakers and payers to influ-
ence science-informed healthcare policies

As the name implies, preventive medicine emphasizes
chronic disease risk reduction. Preventive medicine overlaps
with and is closely related to lifestyle medicine — indeed,
the seminal publication identifying physician competen-
cies for lifestyle medicine was conceptualized and led by
the American College of Preventive Medicine [2]. In addi-
tion to managing health and risks for individuals, preventive
medicine especially focuses on population approaches for
risk reduction, which can have an outsized impact on pre-
vention and health improvement outcomes [3]. Consider, for
example, a treatment course that results in 5% improvement
in blood pressure over a year for a given patient. While likely
clinically meaningful, it is also likely that both clinician and
patient would be frustrated with the modest outcome, and
the patient may even require further intensive treatment.
However, a community-, organization-, or practice-wide
intervention leading to a 5% reduction in mean blood pres-
sure across the population would be heralded as an immense
success. Many people with hypertension would achieve nor-
malized blood pressure and/or reduction or discontinuation
of corresponding medications, and even those who did not
have hypertension may still achieve small improvements in
blood pressure and other benefits (Fig. 7.1). Additionally,
substantial financial savings would be expected, and in some
cases the structures and processes put into place as part of
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Fig. 7.1 The impact of
population-level interventions a
versus individual treatments
on risk reduction. Compared
with targeting high-risk
individuals (a), which can be
challenging and costly, a
population-wide program that
yields a relatively small mean
improvement across the
population leads to many
fewer individuals at higher
risk and has the potential to

«~— Before Intervention

Intensive individual treatment
for high-risk individuals is costly
and does not benefit those
outside the high-risk group

benefit everyone (b). The
X-axis on these curves
could represent blood
pressure, body mass index,
cholesterol, etc

b

After Intervention —>

t

Highest risk group

\ A population-wide program that yields a
\, relatively small mean improvement
W ! across the population benefits everyone
'\ and leads to much fewer individuals at
high risk

the intervention could positively impact other aspects of the
population or future interventions. For example, as a by-
product of a program aimed at increasing physical activity in
older individuals by improving access to walking paths in the
community, the walking paths could be utilized by the whole
of the community long after the program has ended.

Since lifestyle medicine addresses many of the behavior-
related diseases that are among the most prevalent and costly
health issues twenty-first century for the US and most global
populations [4], lifestyle medicine practitioners and leaders
will benefit from developing an orientation and proficiency
in understanding population-level strategies for solving
broad, behavior-related, public health problems. Moreover,
because the census of patients in a Lifestyle Medicine Center
is itself a relevant population, preventive medicine principles
can inform the creation and implementation of Lifestyle
Medicine Centers.

Using a systematic framework to address health problems
and risk reduction in populations — large or small — can help
guide strategic assessment and management of the problem.
This is analogous to the structured, patient-focused evalua-
tion used in medical practice to diagnose and treat patients:
beginning with the patient’s chief complaint, the clinician pro-
gresses through a series of targeted questions on the history

Highest risk group

of present illness, past medical history, lifestyle and social
history, and review of systems, followed by a physical exami-
nation, laboratory testing, and so forth, ultimately develop-
ing a differential diagnosis, prioritized set of treatments, and
(hopefully) resolution of the patient’s health issue. A similar
“workup” can help understand the nature of health problems
and risk factors in populations and devise and implement tar-
geted strategies to reduce health risks and improve the health
of the population. This process includes defining the problem,
measuring the magnitude of the problem, understanding the
key determinants of the problem, devising a set of prioritized
programs, interventions, or policies to target the problem, and
evaluating the effectiveness of the chosen approach.

Define the Problem

How a problem is conceptualized impacts how it will be
approached. For example, in a clinical setting, if obesity is
interpreted as an issue of deficient nutrition knowledge, the
clinician would offer advice, provide patient education mate-
rials, or refer to a dietitian. If, instead, obesity is interpreted
as the patient’s lack of interest or “willpower,” the clinician
might sternly warn the patient about impending health con-
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sequences to scare or “‘shame” the patient into action — or
avoid the topic entirely. If obesity is instead understood as
a physiological problem, the clinician may initially recom-
mend pharmacotherapy or even a bariatric procedure; or if
defined as a psychological issue, then immediate referral for
psychotherapy may be offered.

A clear and specific description for a population health
problem — the problem definition — will influence how the
problem will be interpreted, investigated, and treated. In
the case of childhood under-vaccination, if the problem is
framed in terms of the morbidity and mortality associated
with an infectious disease outbreak, intervention would
focus on treating affected patients, which may or may not
include sufficient attention to increasing immunization cov-
erage within the population. If defined as inadequate vac-
cination, then maximizing immunization coverage would be
indicated, even if outbreaks are not occurring. Alternatively,
if the problem is understood as being driven by inadequate
access to healthcare, the approach would focus on policies
aimed at social determinants and access to care — putting to
the side the problem of immunization per se, with the expec-
tation that vaccination rates would improve passively.

The problem definition should be as specific and targeted
as possible, with clearly reasoned and researched descriptions
with respect to the problem and population of interest. A poorly
defined problem increases the likelihood of painting a mislead-
ing picture of seriousness and the true burden of the issue in
specific populations. If defined too generally, the interpretation
of the problem may mask discordant trends in high-risk sub-
groups. A cursory assessment of smoking rates, for example,
could be interpreted as a problem nearly solved: substantially
decreased tobacco use is one of the greatest achievements of
the twentieth century, having plunged more than 50% since
mid-century, with several states and localities near or under
10% adult smoking prevalence, and daily tobacco use down by
nearly 90% in adolescents — levels once thought to be unreach-
able [5]. However, these impressive numbers disguise many
concerning trends. Nearly 40 million American adults still
smoke and rates of smoking initiation are increasing in many
subgroups. In populations with serious mental illness, such
as schizophrenia and bipolar disorder, several studies show
that smoking approaches 75-85% prevalence [6-8]. Though
tobacco-related mortality among men in the USA has been
declining, deaths in women continue to increase [9]. Use of
alternate tobacco options, such as hookahs, which may have
more serious health effects than traditional cigarettes, and
e-cigarettes, for which health concerns are mounting, may have
unintended consequences and it is still unclear whether they
will ultimately lower tobacco-related health consequences or
serve as gateways to addiction. Moreover, tobacco epidemics
are still increasing in much of the rest of the world.

It is all too common for researchers, practitioners, poli-
cymakers, advocates, the media, and other stakeholders to
over- or underemphasize attention, resources, or funding for

a problem in the face of unclear, inconclusive, or contradic-
tory data. Thus, how we specifically define the issue informs
how to understand the nature of the problem and sets the
stage for solving the problem. If defined too vaguely, too
broadly, too narrowly, or otherwise inaccurately or ineffec-
tively, progress will be limited.

Measure the Magnitude of the Problem

Characterizing the size and scope of the problem, the
population(s) affected, the frequency and distribution of the
health condition (or risk factor or behavior), the severity
in affected groups, and patterns of change have enormous
implications for understanding and addressing the problem —
as well as garnering public attention, political support, and
investments toward research and interventions. Collecting
relevant data and measuring magnitude informs:

* Understanding of the size of the disease or epidemic and
parameters that define the population at risk

e Comparisons of frequency and change within and among
populations

» Identification of subgroups with highest frequency, those
at highest risk, and those that may be disproportionately
affected

» Insights into changes in rates that occur over time

e Associated behaviors or risk factors

* Advocacy for funding and resources to investigate and/or
address the problem

* Targeting of resources to specific affected populations

Measurement must be carefully thought out and tailored
to the population(s) of interest, as using the wrong mea-
sures, such as overly narrow or broad indicators, or insuffi-
cient range of measures may mischaracterize the problem.
The measurement process should correspond to the problem
definition. For example, immunization status as defined by
up-to-date vaccinations by entrance into first grade, a tradi-
tional indicator, may suggest substantially higher vaccination
rates than other measures, such as age-appropriate immuni-
zation rates or being up-to-date by 2 years of age. Similarly,
flawed interpretations of the magnitude of obesity can mis-
lead researchers, advocates, and policymakers into thinking
this is less of an emergent issue. Even though the prevalence
of obesity as defined by a body mass index >30 kg/m? has lev-
eled off, severe obesity continues to increase at an alarming
pace — especially in lower socioeconomic groups — and rates
of obesity-related comorbid conditions, complications, and
costs continue to rise [10].

Common sources of data for measuring magnitude
include public health surveillance systems (such as the
Behavioral Risk Factor Surveillance System [11]), vital sta-
tistics (e.g., birth and death certificates), disease registries,
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and surveys). Frequently used measures are described in
Table 7.1 and include the following:

e Incidence, which is ideal for measuring the occurrence
of disease in a population over a specified period but is
often not available. Incidence may be estimated by

Table 7.1 Common measures of disease burden

Measure
Incidence

Mortality

Prevalence

Category-
specific rates

Intermediate
indicators

Indictors of
quality-of-life
and
functional
outcomes

Description

Measures the occurrence
of a disease or risk
factor in a specific
population over a
specified period of time
The number of deaths
from a disease, risk
factor, or exposure in a
specific population over
a specified period of
time

The total number of
persons who have a
disease or health
condition in a specific
population and at a
specific period of time
Characterized an issue
by “person,” “place,” or
“time,” such as rates of a
disease or risk factor
stratified by age, gender,
and ethnicity (person);
locality or region
(place); or changes over
a specified period (time)
Examples include the
percentage of persons
who report exercising at
least 3 days weekly, the
proportion of women
50 years or older who
are screened annually
for breast cancer,
changes in knowledge or
attitudes about a given
health behavior, or
reported intentions to
change a behavior

Years of productive life
lost (YPLL) or
Disability-adjusted life
years (DALY)

Notes

Often not easily available.
May be estimated by
reported diagnoses, case
reports, reported deaths,
and other means

Often used in lieu of
incidence because
mortality rates may be
easier to obtain. However,
mortality rates may only
be reasonable surrogate
measures when the disease
is relatively fatal and
preventing premature
death is a primary
outcome of interest (as
opposed to problems, in
which compromised
function or quality of life
are most relevant)
Typically used for
planning interventions and
allocating resources.

These may help to identify
subgroups at increased
risk and prioritize
populations to be targeted
for intervention

Especially useful when
incidence is difficult to
assess directly or when
lengthy periods of time
would limit data collection
(such as needing years or
decades for mortalities to
accrue)

These take into account
the impact of
compromised function and
disability

reported diagnoses, case reports, reported deaths, and
other means.

e Mortality rates, based on the number of deaths from the
disease of interest during the same period, are often used
in lieu of incidence rates because these may be easier to
obtain. However, mortality rates may only be reasonable
surrogate measures when the disease is relatively fatal
and preventing premature death is a primary outcome of
interest, as opposed to problems in which compromised
function or quality of life is most relevant.

e Intermediate indicators are especially relevant when
incidence is difficult to assess directly or when lengthy
periods of time would limit data collection (such as
needing years or decades for mortalities to accrue).
Examples include the percentage of persons who report
exercising at least 3 days weekly, the percentage of
women 50 years or older who are screened annually for
breast cancer, changes in knowledge or attitudes about
a given health behavior, or reported intentions to change
a behavior.

e Prevalence, the total number of persons who have a dis-
ease or health condition at a specific period of time, is
typically used for planning interventions and allocating
resources.

e Category-specific rates, which help to identify subgroups
at increased risk and prioritize groups to be targeted for
intervention, characterize the issue by “person, place, and
time.” For example, diabetes rates may be stratified by
age, gender, and ethnicity (“person”); locality or region
(“place”); and changes over time (“time”).

e Other common measures of disease burden focus on qual-
ity of life and functional outcomes such as years of pro-
ductive life lost (YPLL), which describes reductions in
productive lifespan, and disability-adjusted life years
(DALY) and quality-adjusted life years (QALY), which
take into account the impact of compromised function,
quality-of-life, and disability (Table 7.1).

Identify Key Determinants of the Problem

Understanding the variables central to the development and
growth of population health problems influences how they
will be addressed. This is similar to the clinical manage-
ment approach in medicine, in which knowledge of risk fac-
tors, etiology, and the natural course of a disease impacts
the treatment strategy. When a patient presents with signs
and symptoms of an infection, for example, a clinician
would investigate the type of infection (which, among other
things, influences whether to prescribe an antibiotic), the
time course of the infectious process (which may influence
a decision to quarantine the patient if infectious), and likeli-
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hood of re-infection or secondary infection (in which case
chemoprophylaxis may be indicated).

Unlike clinical diseases, however, which often have a
single etiology and a relatively small number of contribut-
ing factors, population health problems are more likely to
be multifactorial, with multiple intersecting influences, of
which only some may be causally linked to the outcome of
interest. Determinants of population problems — especially
unhealthful behaviors and behavior-related conditions — tend
to cluster into several categories, including individual factors
(e.g., biological and behavioral), interpersonal factors (e.g.,
relationship dynamics and social interactions), structural
factors (e.g., laws, policies, and built environment), social
norms, political factors, and economic settings.

Not all determinants are equally important. Those that
appear to be central to understanding and addressing the
problem are “key determinants,” in that they are critical to
the problem itself, recognition of the problem, or approaches
for solving the problem, or they may predispose to, enable,
or reinforce the problem or associated determinants of the
problem.

e Key determinants are usually, but not always, causally
related to the problem or outcome of interest. For exam-
ple, unaffordability or minimal access to fruits and vege-
tables is often a key determinant for poor nutritional
intake and risk for obesity and diabetes, despite not
directly causing these outcomes.

e Not all causal factors are key determinants, as they may
not be modifiable or may not be highly effective or cost-
effective to address. For example, genetic factors strongly
influence the risk for obesity, yet no current treatments are
able to modify genetics to cause weight loss (claims of
some commercially hyped genetic testing kits
notwithstanding).

e Predisposing factors, such as knowledge, attitudes,
beliefs, values, and preferences, motivate or support a
behavior or outcome. Enabling factors are often environ-
mental or structural factors that facilitate a behavior or
outcome. Examples include nutrition labeling and access
to counseling. Reinforcing factors are the positive (e.g.,
rewards) or negative (e.g., punishments) consequences of
a behavior, such as peer approval or disapproval, social
support, and enforcement of laws and regulations.

e Proximal (“downstream”) variables, such as behavioral
cues and prices, often have direct effects on the outcome
of interest, but may not strongly influence the outcome, as
in the case of nutrition knowledge, which is often neces-
sary but not sufficient to cause behavioral change. Distal
(“upstream”) factors may afford more leverage for solv-
ing or preventing large health problems; examples of dis-
tal factors include social and economic policies, access to
health care, social norms, and socioeconomic factors.

A conceptual framework is a diagram that helps visual-
ize and integrate information about the nature of the prob-
lem, frame research questions to investigate the problem,
and identify opportunities for prevention or intervention.
Key determinants are organized into a conceptual frame-
work to highlight their relationships, interactions, relative
importance, and linkages with the outcome(s) of interest.
Unlike theoretical models, which are derived from singular
theories, conceptual frameworks are often informed by mul-
tiple theories, as well as empirical findings and professional
experience. Conceptual frameworks may broadly depict the
overarching complexity of a problem or narrowly focus on a
specific aspect of a larger problem [12]. A notable example
of a broad framework is an ecological model (Fig. 7.2a),
which illustrates how health outcomes and behavioral pat-
terns are influenced by numerous overlapping factors at mul-
tiple levels of influence, ranging from individual factors to
societal policies and social norms [12]. Ecological models
have been adapted to inform countless population health
problems. For example, the Foresight Obesity System Map
(http://www.visualcomplexity.com/vc/project.cfm?id=622
[Accessed 26 Jan 2020]) is an expansive model that orga-
nizes hundreds of factors and dependencies that influence
weight regulation and obesity [13]. In contrast, a policy to
require nutrition labeling on fast food restaurant menus may
be guided by a narrow framework that illustrates the factors
involved in overconsumption of fast food and opportunities
for intervention (Fig. 7.2b) [14].

Identify and Prioritize Strategic
Interventions

Defining the problem, measuring its magnitude, and iden-
tifying key determinants and appreciating their interactions
via a conceptual framework will inform opportunities for
research, prevention, and intervention. In contrast to clinical
medicine, in which singular, curative treatments based on the
biological basis of the disease may be available, population
health solutions will more likely require multiple, overlap-
ping strategies targeting several key determinants. Effective
interventions, programs, or policies usually target those
determinants that are most central, modifiable, and/or cost
effective to address. Strategies should be informed by what
has previously been attempted, whether successful (to build
on) or not (to learn from prior challenges). Several principles
inform intervention design and choice, including levels of
prevention, level of passivity, and categories of intervention.

Risk reduction strategies are often categorized as primary,
secondary, or tertiary prevention. Primary prevention refers
to preventing the development of a disease or disability
before it occurs; secondary prevention refers to early identi-
fication of disease, often before the onset of overt signs and
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Fig.7.2 Examples of

conceptual frameworks that a
depict relationships,
complexity, or specific aspects
of a health problem.

Figure 7.2a is an ecological
model, which illustrates how
health outcomes and
behavioral patterns are
influenced by several
overlapping levels of
influence, ranging from
individual (person) factors to
societal policies and social
norms [12]. Figure 7.2b is an
example of a conceptual
model that is narrowly
focused on a specific aspect
of a larger problem. To inform b
a proposed policy requiring

nutrition labeling on fast food

restaurant menus, Figure 7.2b

illustrates the determinants of

caloric intake and factors

involved in overconsumption

of fast food when dining in | Knowledge }
fast food restaurants [14] S~
Availability of »
nutrition information [~~~ >

| Cost } ———————

| Energy density } _______

symptoms or early enough to prevent recurrence; and tertiary
prevention refers to managing an existing disease after diag-
nosis to mitigate or cease its progression (Table 7.2). Two
additional levels of prevention include primordial preven-
tion, which refers to addressing the conditions that underlie
the risk for an exposure or disease, and quaternary prevention
has been referred to as protecting from medical harm, such
as avoiding or discontinuing treatments that may cause more
harm than good [15].

Interventions fall along a continuum of “passivity.” Active
strategies require a person to act in some way (or avoid an
action) in order to achieve benefit or protection. For exam-
ple, an active strategy to prevent childhood injury would be
to hawkishly oversee a child at all times. Passive strategies
afford protection without action by the individual, such as
eliminating lead-based paints or asbestos in building materi-
als, banning trans-fats in restaurant foods, or supplementing
grains with folic acid to minimize neural tube defects. Few
strategies are purely active or passive. For example, incor-
porating childproof caps on medication containers affords
some passive protection but still optimally requires active

Societal norms/public policy

Organizational

Interpersonal

Intrapersonal
(Individual)

| Decision to eat in or eat out | e Proximity/density of
food establishments

<—————————— - .
l ¢ Convenience
| | e Advertising

Type of restaurant e Cultural factors

|

Consideration of
nutritional content

_______ - l e ¢ Taste/pleasure
¢ Traditions

| Food (calories) ordered | : ggs; | cues

——————— > l <--—-—————————-| « Emotional state
* Appetite/satiety

| Food (calories) eating |

parental attention, and requiring seat belts in all cars still
requires that each individual straps them on. In general, the
effectiveness of interventions improves as the need for indi-
vidual action decreases.

Population-level interventions tend to be educational,
technological, or regulatory in nature. The “4 E’s” describe
categories of intervention approaches: Educational,
Engineering, Enforcement, and Economic [14]. Educational
methods usually attempt to influence knowledge, attitudes,
beliefs, and self-efficacy and include a range of approaches
from one-on-one counseling to widespread social marketing
campaigns. Engineering solutions aim to facilitate behavioral
change or prevent adverse outcomes by technological inno-
vation, such as seatbelts, shatterproof windshields, or backup
cameras. Enforcement includes policies, mandates, regula-
tions, and laws to guide behavioral changes, prevent negative
outcomes, or protect bystanders, such as traffic control regu-
lations and speed limits, requirements for child safety seats
in cars or safety helmets when bicycling, bans on marketing
of tobacco products or smoking in public places, regulations
against junk food marketing during children’s television
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Table 7.2 Levels of Prevention

Level of
Prevention = Description Examples
Primordial Addressing the Addressing social determinants
conditions that of health, promoting education
underlie the risk for  and modeling healthful
an exposure or behaviors, adjusting the built
disease environment to support safe
physical activity, iodination of
table salt to prevent severe
hypothyroidism
Primary Preventing the Vaccination, counseling to alter
development of a risky behaviors such as tobacco
disease or disability ~ use and unhealthful nutrition
before it occurs intake
Secondary  Early identification  Clinical screening such as
and treatment of mammography and blood
disease, usually pressure testing,
before the onset of chemoprevention such as statin
overt signs and use and antihypertensive
symptoms treatment
Tertiary Managing an existing Interventional treatments such
disease after as coronary artery stenting,
diagnosis to mitigate chemotherapy, rehabilitation,
or cease its screening for disease
progression and complications
minimize limitations
on quality of life and
disability
Quaternary Protecting from Avoiding unnecessary medical

medical harm, such
as treatments that
may cause more
harm than good [15]

interventions, refraining from
treatments that have not been
adequately evaluated, informed
consent and discussion with
patients regarding false-positive
results, medication adverse
effects, and polypharmacy

shows, and so forth. Economic incentives and disincentives
persuade adoption of healthful, safe, or productive practices
(such as access to clinical preventive services without copays
or cost sharing, rewards for implementing electronic health
records in medical practices, and subsidies or reduced insur-
ance premiums for those who sign up for an exercise facility)
or avoidance of dangerous or unhealthful behaviors (such as
taxation of tobacco products, penalties for Health Insurance
Portability and Accountability Act (HIPPA) violations, and
severe penalties for driving under the influence of alcohol).
A range of strategic options should be considered in
order to maximize the likelihood of achieving the intended
outcome(s). It is tempting to quickly anoint a favored inter-
vention without fully considering other options and without
evaluating the relative strengths and drawbacks of each. This
would be akin to reflexively prescribing an antibiotic with-
out a thorough workup or a rush to surgery in the absence
of sufficient presurgical planning. Upon identifying potential
options, prioritize those most likely to be effective by assess-
ing their relative utility, acceptability (cultural, political, and
social), effectiveness, efficiency, and potential for unintended

consequences (or benefits), among other factors. Successful
strategies are rarely singular; for example, the impact of
seatbelts, a technological innovation, may not have been as
transformative for automobile safety if not combined with
educational approaches (e.g., educating the public about the
importance of using seatbelts when driving and “buckle-up”
social marketing campaigns) and policy interventions (e.g.,
regulations requiring all cars to include seatbelts and laws to
enforce seat belt use).

Evaluate the Impact of Interventions

The process of monitoring programs and policies is neces-
sary in order to evaluate the progress, effectiveness, impact,
and opportunities for improvement, as well as to inform
future interventions and opportunities to replicate success-
ful programs in other populations. Evaluation is often an
afterthought, although progressively more attention has been
devoted to this process. Four aspects of program evaluation
are formative evaluation, process evaluation, summative (out-
come) evaluation, and cost-effectiveness evaluation [14, 16].
Formative evaluation includes qualitative (e.g., focus
groups and direct observation) and quantitative (e.g., sur-
veys) methods to assess what factors influence the success of
the intervention. This process should be planned and initiated
as early as possible to guide program design and implemen-
tation. Formative evaluation may include gathering data on
the epidemiology of the health or behavioral problem to be
addressed, the population of interest and individuals who are
most affected, barriers to change, sources to inform program
development, channels of information to reach target groups
or individuals in the population, and other key insights.
Formative evaluation continues throughout the interven-
tion to solicit participant input and reactions to the program,
assess public support for the program, enhance understand-
ing of findings, and inform ongoing decision-making.
Process evaluation assesses on-the-ground progress
to document how the program is being implemented and
may point to needed mid-course corrections. Some impor-
tant aspects of process evaluation include assessing that
key pieces of the program are put into place in the manner
intended, participant recruitment, and that the intervention
reaches target groups with sufficient levels of exposure.
Summative evaluation measures the outcomes of the inter-
vention. Randomized controlled trials, group-randomized
trials (in which whole groups, rather than individuals, are
randomized to intervention or serve as controls), quasi-
experimental trials (such as when a group or individuals
are alternately assigned to an intervention, thus serving as
their own controls), and observational studies are designed
to assess outcomes. Behavior change programs frequently
utilize intermediate outcome indicators, such as changes in
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knowledge, perceptions, self-efficacy, intentions to change
behavior, and specific behavioral goals. This is because
longer term outcomes, such as actual changes in morbid-
ity or mortality are often not realistic to evaluate, due to the
lengthy time frames that would be needed to observe these
changes. In some cases, studies can be designed to assess
longer-term outcomes — such as those showing that aggres-
sive anti-smoking and nutrition policies initiated in the early
2000s in New York City contributed to reductions in car-
diovascular disease mortality over the next decade [17]. In
addition to monitoring behavioral or health outcomes, the
evaluation process may be able to prove that the achieved
outcome(s) was causally related to the intervention.

Cost-effectiveness quantifies the costs per unit of change
and may include cost-benefit evaluation (benefits are calcu-
lated based on financial savings), cost-effectiveness analysis
(benefits are calculated based on health improvements, such
as lives saved or life years saved), and cost-utility analysis
(in which health improvements are adjusted for quality of
life limitations, such as disability-adjusted life years). Data
on cost-effectiveness can be especially valuable for negotiat-
ing with policymakers and payers.

Conclusion

This chapter describes an overview of a problem-solving
process to address population health problems and health
risk reduction. Lifestyle medicine practitioners and leaders
will benefit from developing an orientation and proficiency
in population approaches to broad, behavior-related, public
health problems. Core steps in the problem-solving frame-
work include defining the problem, measuring the magnitude
of the problem, understanding the key determinants of the
problem, devising a set of prioritized programs, interven-
tions, or policies to target the problem, and evaluating the
effectiveness of the chosen approach. Applying the princi-
ples of preventive medicine can be especially valuable for the
design and implementation of Lifestyle Medicine Centers, as
the census of patients can be approached both as individuals
and as a unique population for which population medicine
concepts can be applied. Examples include identifying pro-
tocols for primary and secondary prevention to inform the
center’s clinical operations, implementing evidence-based
practices and monitoring for potential overdiagnosis or poly-
pharmacy to minimize risks of medical harm and improve
cost-effectiveness, engaging in community advocacy to
support interventions for primordial prevention, and coordi-
nating a disease or treatment registry to inform population
assessment and data mining.
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in Lifestyle Medicine
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Abbreviations

CHS Community health system
CSL  Clinical service line

HCP  Healthcare professional
SLT  Social learning theory
Setting the Stage

Definition of Terms

In a survey conducted in 2012, 85% of community health
systems (CHSs) reported they would launch clinical service
lines (CSLs) as a strategy to differentiate their services from
competitors, while improving the clinical outcomes and health
status of patients served [1]. Here, a CSL is defined as follows:

A grouping of related clinical services and programs dedicated
to an identified constellation of related diagnoses and condi-
tions, designed and directed to produce and deliver a superior
course of care, over time, based upon evidence-based best prac-
tices for defined clinical populations.

Clinical service lines are a deliberate and intentional strat-
egy born of the belief that a comprehensive, integrated, and
coordinated approach to care, and the patient experience,
will enhance the potential for superior clinical outcomes,
and improved management of total costs of care. Likewise,
well-designed and executed CSL strategies are believed to be
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more effective as a means to engage the patient (and the fam-
ily support system) as active and activated contributors to the
continuum of care and related clinical outcomes and health
status of patients served.

Directed and managed CSLs represent a potentially pro-
ductive strategy for integrated healthcare systems. Clinical
service line models are applied to deliver efficacious and
efficient management of chronic diseases, including the
incorporation and integration of lifestyle medicine services
programming as integral and intrinsic components. Lifestyle
medicine can be defined in different ways. Lifestyle medi-
cine is the nonpharmacological, nonsurgical/nonprocedural
management of chronic disease. However, lifestyle medicine
can also be described as an evidence-based approach to pre-
vent, treat, and reverse lifestyle-related chronic diseases [2].
Integrated healthcare systems are the type and nature of the
organization that houses and sponsors CSLs. A sponsoring
integrated healthcare system can be corporately organized,
owned, and controlled in various ways. The entity can exist
for the purpose of operating as a CHS, as a specialized inte-
grated group of physicians, or as an organizational group-
ing of different HCPs [3]. Healthcare professionals within
a CSL may be employed by the sponsoring health system.
Alternatively, HCPs may operate as teams of employed and
independent members, all functioning in concert with other
affiliated clinical and administrative partners under a com-
mon unifying CSL model and brand.

What makes healthcare systems and their CSLs integrated
is more about shared beliefs, culture, and philosophy of mis-
sion, vision, and values than an overarching corporate design
and ownership. Successful integrated healthcare systems are
designed with a focus on the whole patient and are oper-
ated with the goal to deliver superior and durable outcomes.
People, skill sets, competencies, resources, and assets are
aggregated, organized, branded, and provided to enable such
a vision and mission. Shared beliefs, at the integrated health
system level, translate to each of the operating CSLs within
the health system (Table 8.1) [4].
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Table 8.1 Translating shared beliefs into clinical service lines in an
integrated health system

1. Superior patient outcomes are best designed and delivered from a
holistic philosophy of care.

2. An interdisciplinary team approach to care is required.

3. Patients and their related support systems must be activated and
actively engaged with the care team and the care process.

4. The status of patients’ health must be considered and appreciated
within a framework of mind, body, and spirit status of balance.

5. The healthcare team must accept and internalize a commitment to
a long-term relationship with those served.

Potential leaders and HCPs in a Lifestyle Medicine
Center will need to understand the principal challenges in
the design, delivery, and management of complex CSLs:

* Challenge 1 — Increased Accountability: CSLs are gener-
ally focused on patients with chronic disease conditions
promising integrated, coordinated care, over time. Such
CSL “brand promises” create an accountability for health
systems and affiliated HCPs that differs from the more-
conventional, less-integrated models of specialized and
episodic medical care.

e Challenge 2 — Creating a Shared Belief System: the clini-
cal model necessarily brings to bear a more expansive
roster of expanded and specialized HCPs, all of whom are
required to work together to organize and deliver care
according to a shared belief system, unified vision, and
common mission.

e Challenge 3 — Managing Expectations: well-managed
outcomes extend beyond clinical results to include
patients’ and their support systems’ expectations for the
care management experience.

e Challenge 4 — Defining Value: the value proposition of
CSLs, as evaluated by external parties, especially third-
party payers, will extend beyond clinical outcomes to effi-
ciencies of care and total costs of care [5].

e Challenge 5 — Financial: few health systems have the
financial wherewithal, or the clinical services depth
and capabilities, to deliver all services required to care
for all the needs of the patients served by a
CSL. Consequently, CSLs often need to work with ter-
tiary and quaternary referral centers to provide for a
complete and ongoing, comprehensive and coordinated
care model.

e Challenge 6 — Geographic Reach: CSL strategies often
link together several locations of service over a defined,
regional geography, offering patients multiple points of
access for initial visits and ongoing care. Patients move
around and within the geographic reach and services
delivery map defined by the CSL.

Clinical Conditions Amenable to Clinical
Service Line Strategies

A public health view of opportunities is required for the pro-
cess of selecting clinical conditions for application in CSLs.
About 75% of US healthcare dollars, or $3.8 trillion, is spent
annually on the management of chronic diseases and condi-
tions [6]. Multiple studies on the efficiency and productivity
of the annual US healthcare budget, dating as far back as the
early 1980s, demonstrate that an estimated one-third of this
total spending has only an insignificant impact on the health
status of the afflicted and even causes harm to some [7].
Specifically, for an estimated one-third of patients treated by
the US healthcare system annually, this interaction demon-
strably contributes to iatrogenic conditions and mortality,
with a significant cause being the nature and function of the
health services delivery model [8]. This finding affirms the
need for innovation in health services delivery.

The principal mission of CSLs is superior clinical out-
comes delivered safely with an exceptional patient experi-
ence to effectively manage chronic disease conditions over
time. Accordingly, the CSL is designed to engage and acti-
vate patients as participants in their own care, with due con-
sideration for the whole of the person. Processes of care are
designed for efficiencies and efficacies, with total costs of
care effectively managed and the convenience of the patients
and support systems in mind.

As US health systems consider CSLs as opportunities for
strategy, they logically focus on chronic diseases, which con-
sume a disproportionately high number of health care dol-
lars. These disease states include cardiovascular and stroke;
orthopedic and connective tissue disease; women’s services;
neurological, neurovascular disease, and movement disor-
ders; diabetes; cancer; traumatic brain injury; and autoim-
mune diseases.

CSLs as a strategy enable the more integrated health sys-
tems, whether organized community-based not-for-profits,
governmental systems, large multispecialty medical group
practices, or for-profit hospitals, to differentiate clinical pro-
grams, such as lifestyle medicine programs, in crowded and
competitive markets. CSLs lend well to creative branding, as
they tend to focus brand positional strategies on messaging
designed for users and not the HCPs. For example, a CSL
specializing in cardiovascular disease may be positioned
simply as the “Regional Heart Center,” connoting special-
ization in comprehensive heart diseases services with some
geographic reach, or the “International Diabetes Center,”
implying global reach and deep experience.

Effective design, deployment, and management of com-
prehensive CSLs create business models that aggregate,
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Fig. 8.1 Clinical service lines and application to patient care

coordinate, and deliver a diverse portfolio of integrated,
interdisciplinary services. This creates an expandable base
of revenues that provides management opportunities to use
program size, scope, and scale as a competitive advantage in
complex and competitive healthcare markets (Fig. 8.1).

The Anatomy of a Clinical Service Line
Strategy

Clinical service lines are organized to deliver a comprehen-
sive, integrated approach to the management of identified
chronic conditions, delivered by an interdisciplinary team of
HCPs at multiples sites, to patients over long periods of time.
The principal clinical goal is optimized health status with
care efficiency and cost being well managed. The principal
patient care goal is effective engagement and activation as a
partner in the care management process. The principal busi-
ness goal is the efficient acquisition of patients who become
loyal, satisfied patients. CSL models exhibit identifying stra-
tegic, functional, and patient experience characteristics in
common (Table 8.2).

There exists an encompassing, effective, and efficient
brand positioning strategy that establishes distinguishing
and differentiating value propositions for priority markets.
The brand strategy effectively connects the CSL value prop-
ositions with potential users. Target markets are defined in

Table 8.2 Distinguishing
characteristics of effective
clinical service lines

Brand positioning

Intake process

Registration process
Information management
Control by patient

Interaction with patient
Support services

Referring provider involvement
Administration

Team captain

various ways based upon an identified chronic condition. A
principal goal of the brand strategy is to correctly position
the value propositions of the CSL in the mind’s eye of those
to be served. In addition, the brand strategy answers the
important question of “why you [the target market] should
come to us.”

The CSL also establishes multiple portals of entry that are
easily contacted and accessed by those served. The intake
process efficiently directs patients to the first, best point of
contact, based upon the first, best response to clinical impres-
sions of referring HCPs and/or patients’ presenting expres-
sions of wants and needs.

The registration process not only gathers, synthesizes,
and systemizes demographics and the required patient
information, but it also sets the expectations for the first
contact and experience. This includes expectations, con-
cerns, and questions about the first visit and CSL con-
tact. Likewise, patients are pre-introduced to the HCP
who will start them on their journey as a patient of the
CSL and team. Patients are prepared for their initial visit
with understandings of the mission, philosophy, values,
care model, and methods of the team, as well as how the
CSL provides for a sense of community for those who
are cared for over time. Expectations of their participation
as a patient in the CSL are established early on and are
reinforced over time. Along the way, the value of a team
approach for effective management of chronic disease and
related environmental factors becomes a distinguishing
characteristic of a CSL.

The system of care is connected by a unifying and inte-
grated format of information management. Patients have a
single point of contact to help them navigate the CSL dur-
ing each encounter, which is consistent and familiar over
time. Information system outputs extend to the patient and
can include clinical health status, administrative informa-
tion, and access to other portions of their electronic health
record. Control over access for routine, episodic, and urgent
visits also rest in the patient’s control. However, encourag-
ing appropriate interactions with patients to optimize care
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rests with the CSL. This includes ongoing routine encoun-
ter recalls, special alerts on diagnostic test results, tailored
health education opportunities, and patient-focused provider
reports.

Participation in related support services is encouraged
with the goals of engagement, activation, and effective self-
management of heath and health status. A broad portfolio
of services is provided, such as special education sessions,
patient and family support groups, contacts for acute prob-
lems and concerns, sources for patients and families for con-
tinuous education about their clinical condition, and ongoing
methods of self-help. HCPs who are peripheral to the direct
care provided by the CSL are kept informed about the cur-
rent care and services available. This includes primary care
and specialist physicians outside the control boundaries of
the CSL.

Administrative matters, such as services billing and third-
party payer matters, are managed by CSL-supporting per-
sonnel and related systems. There should be a single point
of contact to manage patients’ needs regarding services costs
and payment methods. Patients must see the CSL as an advo-
cate for related financial matters. Lastly and most impor-
tantly, there must be an identified team captain or navigator
for all patients active within the CSL.

Lifestyle Medicine and Clinical Service Line
Design and Operations

Positioning Lifestyle Medicine

The totality of all health care consumed by the US popula-
tion accounts for an estimated 20% contribution to the health
status of the population, with lifestyle, genetics, and envi-
ronmental factors exerting far more influence, in the aggre-
gate [9]. Included in the ambit of lifestyle medicine are the
comparatively obvious factors such as diet and exercise. But
there are also the less obvious factors, such as patients’ reac-
tions to intrinsic and extrinsic stressors, emotional and psy-
chological states, perceptions of inherent abilities to exert
control over personal health, and perceived value of partici-
pation in the management of health. These last two factors
affect a patient’s interactions with a CSL, especially the life-
style medicine components.

Clinical service lines present opportunities to engage
users as both patient and customer. Managers and HCPs
within CSLs need to appreciate the fundamental differences
between the healthcare delivery that is episodic in purpose
and nature versus that focused on chronic disease manage-
ment. Active and long-term participation in chronic dis-
ease management requires a comprehensive understanding
of how the tenets of lifestyle medicine integrate with CSL
programming to create a satisfying outcome for patients,

HCPs, and related support staff. Likewise, it is important to
understand how specific types of patients will interact with
the CSL care model and its philosophy, based on psycho-
logical, emotional, and experiential factors. Successful CSLs
will effectively prepare patients for a specialized philosophy
and approach to care. Successful CSLs are also guided by an
intentional culture that is decided, designed, deployed, and
directed by CSL leadership.

The Social Psychology of Effective Clinical
Service Lines

Clinical service lines are organisms within organizations.
They are intentionally designed to behave differently from
conventional models for delivering medical specialty ser-
vices. There is a psychology to the effective design and
management of CSLs, described here within an established
social psychological framework.

By design, CSLs create enduring communities of care
for two types of affinity groups: patients and HCPs, along
with their respective support systems. These communities
operate from a unified purpose, belief system, value set,
goals, incentives, and culture. Thus, CSLs are considered as
defined social units with a stated mission and identified soci-
ety to serve. There is a distinctive social psychology of CSL
design, operations, and leadership.

The discipline of social psychology is defined as the study
of how a person’s feelings and actions are affected by the pres-
ence of other people and all internal and external factors that
pertain. Patients interact with CSLs and expect valuable out-
comes and benefits. Expectations of benefits will vary from
patient to patient. For instance, some patients will hope for
and even expect full recovery from their condition, while other
patients will simply hope for a fulfilling life despite their con-
dition. The success of a CSL is, to a great extent, dependent
upon how patients are engaged through the social psychology
of the CSL and related diagnoses. The social psychology and
resultant belief system of a CSL create the framework for how
HCPs and staff interact with patients, patients’ support sys-
tems, and each other. This framework determines how patients
are managed through therapeutic processes over time and influ-
ences how patients think, behave, and react to their engage-
ment with their clinical condition and the CSL. Ultimately, the
social psychology of the CSL shapes patients’ total self-view
of where they are, what and who they have become, and their
outlook of what life ahead may hold in store.

Rotter’s social learning theory (SLT) provides a robust,
social psychological framework for designers of CSLs.
Julian B. Rotter (1916-2014) was an American psycholo-
gist who predicated his theory of social psychology on the
premise that an individual’s personality does not exist inde-
pendent of their environment, and people are motivated to
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seek positive stimulation. Rotter’s SLT holds that a person’s
behaviors (including health behaviors) are a function of their
expectations for rewards of sufficient value, and a person’s
behaviors and personality are shaped by experiences and
interactions with their environments.

Rotter’s more basic formula for behaviors and related out-
comes, and here attitude is a behavior, postulates that behav-
ior (and the potential for behavior) is a function of a person’s
expectation for a reward that is of sufficient value (Fig. 8.2)
[10]. Expectations for a specific reward and the value of that
reward can both work together and separately to influence
behavioral outcomes. A third environmental factor can work
separately or together, as well, with one or both of the other
two to affect behavioral outcomes. This factor of the model
pertains to what is happening situationally or chronically
within the person’s environment, at levels levels sufficient to
affect how the other two factors, individually or together, affect
the the potential for behavior patterns and behavior change.

How can Rotter’s SLT be applied to a patient within a
CSL? In the example of a cardiovascular CSL, a 65-year-
old CAUCASIAN female is being treated for diastolic heart
failure. She reports shortness of breath and fatigue. She has
obesity and type 2 diabetes, which she believes are geneti-
cally determined and not due to her health behavior deci-
sions. She is recently widowed, lives alone, and has two
adult children who live out of the state. She was diagnosed
with clinical depression by a psychologist who saw the
patient shortly following admission to the CSL. A battery
of cardiovascular diagnostics demonstrated diffuse cardio-
vascular and pulmonary vascular diseases. The treatment
plan consists of multi-vessel coronary artery bypass graft-
ing, along with significant weight loss and regular exercise.
With this plan, she is told that her life can be prolonged and
the progression of her diastolic dysfunction can be managed
better than it has been to date.

In the context of Rotter’s SLT, the patient is asked to
endure a major surgical procedure, followed by a significant

B=f(Ex+Rv+y)

lifestyle change, to presumably gain an unknown number of
years of life with no assurance of a positive perceived change
of quality of life. The psychologist and other members of
the lifestyle medicine team apply Rotter’s SLT to tailor the
treatment plan to the patient. First, the patient’s attitudes are
reviewed.

1. She does not appreciate how her own health behaviors
have contributed to her current state of health. The expec-
tations variable is construed as a person’s health locus or
control [11]. Those who are more internally oriented
believe their health behavior decisions affect their health
status, whereas those who are more externally oriented
believe their personal health status to be more a result of
luck, fate, or factors beyond their control.

2. She does not expect that if she survives the surgery, the
reward value presented by what is perceived to be a radi-
cal and near impossible lifestyle change will produce
rewards at levels greater than the sacrifices needed to
achieve the goals presented.

3. Lastly, given her depressed state, coupled with her per-
sonality and environmental circumstances, the prospects
of the prescribed surgery, long recovery, and required
lifestyle change are daunting, at best.

The lifestyle management team for the cardiovascu-
lar CSL develops an approach to help the patient confront
these attitudes and see through the unapproachable decision
to have coronary artery bypass surgery, including arranging
transitional care following the surgical event, and through
the cardiac rehabilitation that follows. An affiliated psychia-
trist can work with the CSL clinical pharmacist to coordi-
nate the patient’s antidepressive medication regimen with
the expected post-surgical cardiac and ongoing heart failure
medications. The patient is offered and encouraged to take
advantage of a heart failure support group, which includes
opportunities for a tailored approach to nutrition and weight

l w= Situational state, including intervening environmental factors—real or perceived.

Rv Reward value. Behavior is affected by perceived value of the reward available. Value affects an individual's likelihood
to engage in the behaviors required to attain the reward.

[Ex = Expectancy for a reward (tangible or intangible). Expectancy can be affected by an individual's locus of control (specific
or general); an individual's expectation for their ability to exert personal control over an outcome.

Description: Julian Rotter's social learning theory defines the causality of behavior (including related attitudes and emotions) as a function of an
individual's expectancy for a valued reward, plus situational factors and circumstances operating within the related environment. Change to one

or all factors can affect behavior or behavior potential of an individual.

Example: An individual might ascribe value to receiving a promotion on the job, but expectancy for it is low and the company might be at risk
for sale. So, the individual's expectancy for that valued promotion is sufficiently low, predicting that efforts to go “above and beyond” to achieve

the desired reward are unlikely.

Fig.8.2 Rotter’s social learning theory explained. (Reprinted with permission by Phys Leadership J, 6(3)). Figure 1, page 2, American Association

for Physician Leadership®, 800-562-8088, www.physicianleaders.org
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loss, and is enrolled in a regular exercise program offered
for patients with similar needs provided on the main cam-
pus of the health system. Individual counseling sessions are
scheduled providing talk therapy to address her depression,
including video check-in sessions with family members.
Social services begin to interact with family that is out of
state to establish needed family support. The underlying
therapeutic path follows the SLT theoretical framework with
a multispecialty, multidisciplinary, holistic approach and
several key elements:

1. To help the patient establish a sense of control over their
health and health behaviors

2. To help the patient appreciate and connect the reward
value derived from exchanging old health behaviors for
new ones

3. To help the patient accommodate to and cope with uncon-
trollable environmental and situational stressors

4. To encourage ongoing participation in appropriate sup-
port group activities

5. To engage, educate, and prepare her children on how to
support her as she begins her care regimen

Rotter’s SLT is not as much a therapeutic method as it
is a way of operations for a CSL. Larger-scale CSLs oper-
ating with an interdisciplinary care model, caring for large
numbers of patients, served by several sites, and interacting
with hundreds of referral sources and multiple contributing
CSL partners, require a way of thinking (and psychology)
that applies to the care of patients and the functionality of the
CSL at the HCP level, all at the same time.

Within the CSL, HCPs must learn to trust that the efficacy
and efficiency available from CSL model exceed those avail-
able from their more traditional and conventional models of
specialty medical care delivery. In Rotter’s SLT terms, HCPs
must expect that the reward value of the model for patients
and HCPs will be superior to alternative models, at levels
that are sufficient to warrant the time, effort, and periodic
disruptions endured along the way.

The Practicalities of Clinical Service Line
Strategy Management

Clinical service line models of care organization and deliv-
ery provide sponsoring health systems opportunities to dif-
ferentiate services in crowded and competitive markets. To
achieve such an end, strategic plans are required that effec-
tively position and connect value propositions and CSL
potential with the mind’s eyes of the target clinical user

groups, related referral sources, and strategic third-party
payers. Lifestyle medicine can play a central role in distin-
guishing CSLs through the application of certain strategic
and management goals.

1. Create a CSL programmatic design and system of ser-
vice delivery that competitors will be challenged to
replicate.

2. Create multiple CSL open doors across the system of
care, with superior “first touch” and ongoing access,
coordinated for patients and referring HCPs.

3. Create predictable patient demand flow rates and ser-
vices volumes sufficient to meet operating economics
and financial requirements of the clinical model, includ-
ing all direct and indirect operating and capital asset
expense rates. In other words, a sufficient and reliable
flow of the right patients.

4. Create an appropriate capital asset base, staffing model,
and clinical and programmatic services offerings across
strategic, geographic locations.

5. Create a unifying brand strategy for execution across
sites to reach key referral sources and potential patients.

6. Identify and engage the key professional referral sources
(other HCPs) in the mission, vision, and strategy of the
CSL, including how each can participate in the care of
their patients referred and benefit from the CSL care
model and program design.

7. Create appropriate service demand for the current
patient base of the health system.

8. Establish ongoing direct-to-markets brand awareness
campaigns emphasizing ease of access, comprehensive
and specialized personalized care, and care coordination
across all sites of service.

9. Ensure ongoing referral source education, including
marketing the value of the CSL method of care
delivery.

10. Most importantly, differentiate with lifestyle medicine
programming. This creates an emotional connection to
potential patient candidates in terms of comprehensive,
personalized, whole person care, well-coordinated team
approach to care, respect for the uniqueness of every
patient cared for, availability of HCPs and programs that
recognize and appreciate that well-being is more impor-
tant than absence of disease, and understanding that
loved ones require care along with the patient. Such
brand promises not only create honest and sincere emo-
tional connections with patients, but they also present a
barrier to entry and competition for other HCP groups
and health systems ill-equipped to deliver on such a
strategy.
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Case Vignette #1: Community Health
System’s Heart and Vascular Center -
A Cardiovascular CSL Strategy

Community Health System (CHS) leaders have been employ-
ing cardiologists and heart surgeons at an accelerating rate.
This is largely due to physicians’ concerns for mounting eco-
nomic pressures in the marketplace, such as downward pres-
sures by payers on price, service volumes, and total costs of
care. Another factor is the reduction in financial productivity
of private practice engendering younger physicians’ willing-
ness to trade the uncertainties of independent practice for
the perceived securities available from employment by large
health systems.

The CHS takes stock of its existing model of integrating
cardiovascular medical and surgical specialists as employ-
ees. The findings cause CHS leaders, physicians, and
administrators to conclude that a reorientation of mission,
vision, philosophy, culture, clinical model, and strategy will
provide a unique approach to mounting competing threats.
The strategic plan begins with the collective reorientation of
shared beliefs as summarized below [12].

1. But for some repairable genetic or acquired clinical
anomalies, cardiovascular disease represents a chronic
health condition for most people. Patients with related
diagnoses require integrated and well-coordinated, effica-
cious, cost-effective care, over long periods of time, pro-
vided by a well-orchestrated team approach to care.

2. To date, a physician-centric practice model dominates. The
philosophy of employing physicians has been based on let-
ting each decide how they wish to practice, care for patients,
interact with referring physicians, peers, other colleagues,
and staff and permit each to work from differing economic
incentives established by individualized compensation
plans and employment agreements. Patients are viewed as
belonging to individual physicians. Physicians decide how
ancillary professional staff are to interact with their patients.
This approach is affirmed by patients, who expect and want
a coordinated team approach to care, relying on the guid-
ance of a physician they identify with as being the leader of
an interdisciplinary care team.

3. The majority of new patients derive from physician refer-
rals to individual cardiologists. The referral network is
composed of independent primary and secondary care
physicians in smaller, independent practices and physi-
cians employed by the CHS. The average age of the inde-
pendent referring physicians is 56 years. However, the
total number of referring independent physicians has
been reduced by 40% over the past 7 years due to retire-
ments and employment by competing health systems.

Therefore, the CHS will need to employ more referring
physicians who must be prepared to work interactively
with a range of health system-based CSLs where they
become an engaged and activated partner. Eventually, the
growing proportion of new patients will result from self-
referrals within and across CSLs.
4. While clinical outcomes are reported according to indus-
try standards, patient experience scores are less structured
and uniform in nature. Perspectives on the physician/
patient experience vary. Complaints generally demon-
strate dissatisfaction with access, hand-offs from HCP-to-
HCP, lab and procedure results follow-up, inconsistencies
in information transfers, inadequate education, and sim-
ply not knowing what comes next in the care process.
Patients expect, want, and deserve a more accessible,
integrated, and well-coordinated experience with each
encounter. HCP and support staff must understand how
the design and performance of the CSL affect patient
engagement and satisfaction.
5. Most patients present with lifestyle and health behavior pat-
terns that interact with their disease state. Many patients lack
the knowledge, skill sets, and outcome expectations required
to change health behavior patterns, including attitudinal and
emotional responses to their disease state and response
opportunities. A healthcare milieu that prepares, activates,
and empowers patients to become knowledgeable and
engage participants in their care and well-being is required.
6. The health care regimen and programmatic enhancements
required to meet the revised mission, expectations, and
opportunities will significantly alter the existing operating
delivery model and related economic and financial perfor-
mance, as compared with the existing model of cardiovas-
cular services delivery. In order to meet these financial
performance requirements at the health system level, mar-
keting efforts will need to positively affect the following:
* New patient volumes that have increasing clinical
complexity

e Stimulation of appropriate services demand from the
existing patient base

e Positively shift the payer mix

e Ensure clinical complexity is well-matched to pro-
vider training and skill sets

With the establishment of this new system of shared
beliefs, administrative leadership and clinicians can address
the new CSL culture. Healthcare organizational culture
affects patient experience and potential for engaging with
HCPs, support staff, and the clinical model. The CSL cul-
ture will affect patient adherence with treatment and care
recommendations [13], as well as potential to change health
behaviors.
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Fig. 8.3 Clinical service line . .
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The CHS embarks upon a mission of culture shift.
Leadership, especially physician leadership, is charged with
moving the fulcrum of culture from individual physician
specialists practicing an idiosyncratic philosophy of disease
management, to a shared CSL vision, mission, and strategy
[14, 15]. A snapshot of this new cardiovascular CSL strategy
is provided below.

1. Successful differentiation of the CSL, from competitors,
as perceived by potential and existing patients, existing
and potential referring physicians, and local, regional,
collaborative community health systems and participat-
ing third-party payers.

2. Extend the CSL brand and care model to controlled and
affiliated regional health system partners, including the
installation of required care model support systems, such
as an integrating foundation of information technologies.

3. Effectively reposition the CSL with existing patients.

. Effectively reposition the CSL with existing referral sources.

5. Effectively reposition the CSL for general and regional
awareness.

~

The strategy of CSLs must be actively managed, with
results that are identifiable and quantifiable. The perfor-

mance metrics are dictated by the strategic goals and objec-
tives of a CSL, during a specific strategy cycle (Fig. 8.3).
The effective repositioning of the conventional specialty
care delivery models to CSL strategies is challenging and
potentially expensive. The goal is differentiation based
upon a compelling value proposition that is unavailable
from other HCPs of similar specialty care. Effective strat-
egy requires the successful positioning of all potential
sources of referral, third parties who pay for care, and
most importantly, the end-users: patients and their support
systems.

The Business and Financial Management
of Clinical Service Lines

Various financial terms need to be defined in this discussion
of CSL business management.

e Clinical models are the constellation of clinical services
and identified sub-programs that compose the whole of
the CSL clinical portfolio.

e Gross charges are billed to payers and based on a health
system price list (charge master).
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* Net operating revenue represents the estimated cash col-
lections generated for services provided and billed to
patients or after contractual adjustments if billed to
responsible third-party payers.

e Direct operating expense refers to all expenses required
for providing direct clinical care to patients.

e Indirect operating expense structure refers to supporting
services, such as accounting, billing and collections,
information systems, human resources support, facilities,
and other hard assets costs, insurances, taxes, and cost of
capital.

e Contribution margin is reflected as a ratio, and in absolute
dollars. It is the remainder of net operating revenue minus
all direct operating expense. Contribution margin is often
the single best indicator of CSL financial performance
trends.

* Net operating margin is the remainder of net operating
revenue minus all direct operating expenses and all indi-
rect operating expenses.

o Investment capital for CSLs is typically required for areas
of ongoing need: facilities to house services and pro-
grams, clinical services technologies, capital required to
fund the start-up and expansion of CSL programming
(referred to as working capital), replacement capital, and
ongoing capital investments required to maintain hard
assets needs in support of the whole of the CSL.

e Per-unit economics refers to the relationship between
resource inputs, services outputs, and economic scalabil-
ity. With every CSL subcomponent, there is formula of
resource inputs and outputs.

A lifestyle medicine programming within CSLs is
composed of HCPs delivering individual units of service
directly to individual patients. With each unit of service,
there is a prescribed requirement of resource inputs such as
hours of professional time, units of related clinical products,
and other identifiable and accountable direct and indirect
operating expenses. Likewise, there is always an expected
financial return for each unit of service provided. These
per-unit relationships, in the aggregate, dictate the financial
performance of the programmatic CSL sub-components
such as lifestyle medicine programming. For example, a
unit of lifestyle medicine counseling, as provided by a clin-
ical social worker, is delivered at an expected net operating
revenue rate of $100.00. The wage and benefit rate of this
HCP is $45.00. Therefore, the contribution margin avail-
able to the CSL to cover all other related direct and indirect
operating expenses, and net operating margin require-
ments, is $55.00. However, if the identified service can be
provided equally well to five patients in a group counsel-
ing delivery model, the direct operating expense structure
remains constant and the net operating revenue potential
and contribution margin is scaled up by 500%. The obvi-
ous question here relates to the extent to which individual

lifestyle medicine counseling sessions can be translated to
group counseling sessions.

All CSLs are an aggregation of complementary clinical
services and programs. Clinical service lines produce a more
complex operating revenue structure, generated by a range
of programs and HCPs. Inasmuch as CSLs typically deliver
services from multiple sites, facilities, and geographic loca-
tions, management of operating revenues and the related
accounting across the CSL is a challenge. Most health ser-
vices delivery organizations are not well equipped to reliably
perform CSL operating revenue and cost accounting.

In contrast, CSL business models are by design more
horizontal than vertical. The CSL model interacts with the
business model to produce a resultant set of operating eco-
nomics that drives overall financial performance. These
sub-components operate interactively to create the financial
performance signature of each CSL operating within a health
system. A principal responsibility and challenge for CSL
leaders is to understand how these CSL sub-components
actually interact. In the CHS example previously described,
the CSL provides a broad array of clinical services rang-
ing from comprehensive cardiac interventional and surgical
services to cardiology diagnostics, ongoing management
of chronic heart, vascular, and pulmonary diseases, acute
and emergent care, regional outreach, lifestyle medicine
for chronic conditions, clinical research, and postgradu-
ate training. The whole of the CSL must operate at a 30%
contribution margin to meet its full financial performance
requirements. Cardiovascular care serves as a significant
financial contributor to the health system’s financial perfor-
mance overall. This CSL accounts for an estimated 40% of
the total net operating margin of the health system. As such,
the financial performance of the cardiovascular CSL matters
to the overall financial performance of the health system.

Individual service offerings within the CSL operate
with unique operating, economic, and financial signatures.
Each produces unique revenue and expense structures and
requires capital investments at varying levels and time inter-
vals. When all programs and services within the portfolio
operate in balance, the financial performance meets require-
ments of the sponsoring health system (i.e., a 30% contribu-
tion margin). When the portfolio is out of economic balance,
the financial performance suffers. For example, if volumes
for surgical and interventional cardiology services are low
with respect to business plan expectations, financial mar-
gins underperform, placing the financial performance of the
whole CSL at risk.

There is an art and science to the effective econom-
ics management of CSLs. Leaders and managers need to
develop an intimate understanding of the operating econom-
ics signature created by the composition of the CSL clini-
cal model, which drives business model performance. The
business model drives operating economics, and the operat-
ing economics drives financial performance (Fig. 8.4). The
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effective management of operating economics for CSLs is
based on a foundation of management principles that repre-
sents the recipe for economic success. The extent to which
leaders and managers adhere to these principles will dictate
the level of CSL performance success achieved.

e Principle #1: The clinical service portfolio is designed to
balance economic performance potential. The size, scope,
and economic scaling of each service are managed indi-
vidually to create a net operating financial result sufficient
for the CSL to meet its financial contribution obligations
to the sponsoring health system.

e Principle #2: Each individual clinical service component
will have value that extends beyond financial, strategic,
and brand values. The total value of each service is evalu-

1 (CSL sub-components)

(x—=y)

1 (CSL sub-component)

The consolidated contribution margin performance of a clinical
serviceline (CSL) is the summation of the contribution margin
performance of its programmatic sub-components over a defined
accounting period. Here x = net operating revenues of the CSL
program sub-component and y is the aggregate of direct
operating expenses. Contribution margins of CSL program sub-
components can range from the positive to negative during a
defined accounting period.

Fig. 8.4 Calculation of the consolidated contribution margin potential
for clinical service lines

Fig. 8.5 Physician and

assistant practice clinicians
shared vs. exclusive services. MD Exclusive Services
Abbreviations: MD medical 223 Units
doctor, APC assistant practice (12%)
clinician (also referred to as
advanced practice provider)

ated for its contribution to the mission and strategy as
well. Specific programmatic sub-components of a CSL
can produce low or even negative operating economic and
financial returns, but they provide strategic value that out-
weighs the financial. For example, lifestyle medicine can
be a programmatic differentiator.

Principle #3: Internal operating economic incentives
must align to best serve the mission and financial require-
ments of the CSL. This particularly applies to internal
incentives that affect HCP practice and total productivity
in the CSL business model. The HCP compensation
design, for example, must align the incentives that drive
the mission, strategic plan, and financial requirements of
the CSL. Compensation incentives alignment should be a
focus of CSL leaders and managers.

Principle #4: Human resources represent the largest com-
ponent of the operating expense structure of virtually all
CSLs. Human resources require optimized productivity
leverage within and across CSL programmed compo-
nents. The total annual, human resource spend of a CSL
can be as much as 60-62% of the total operating expense
budget. Figure 8.5 demonstrates an unproductive applica-
tion of primary care physicians and APCs were inter-
changeable, i.e., physicians and APCs were doing the
same work. Physicians were not applying their capacity
productively to more complex patients. APCs were paid a
salary and physicians were paid on a productivity-based
compensation model: a fixed rate per work relative value
units (WRVU) produced.

Principle #5: Economic productivity and financial perfor-
mance are optimized with patients acquired into the CSL
and remaining loyal to the CSL over the long term. It
costs more to acquire a patient than it does to retain one.

APC Exclusive Services
36 Units
(4%)

The size of the spheres indicates the relative number of units of service performed. The vast majority (88% of MD and 96% of APC services) of services are
shared, meaning that these services are at some point performed by both MDs and APCs in this practice. Similarly, only 12% of MD and 4% of APC services are:

exclusive to those providers
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Those who lead CSLs can benefit by understanding the
difference between two important and basic terms of busi-
ness management as they relate to CSLs: efficiency and
productivity. For CSLs, efficiency, especially operating cost
efficiency, generally refer to the reductions of operating cost
with output being held constant. For example, the number
of eye surgeries produced per day remains the same, but the
operating costs per surgery are reduced. However, productiv-
ity (specifically, economic productivity) on the other hand,
generally refers to the production of increasing outputs pro-
duced on a relatively fixed cost structure. For example, eye
surgeons produce 15 surgeries per day from one operating
room. Direct costs are equal per case produced. Management
implements a plan to reduce cost per case. The total num-
ber of cases performed is produced more cost-efficiently.
Alternatively, management, working with the eye surgeons,
determines a path to producing five incremental surgical
cases per day. Here, the number of units produced, on a
relatively fixed cost structure, increases by 33%. Now, the
operating room has become more productive and more cost-
efficient. Dyad leaders of CSLs are encouraged to learn how
to apply such business and clinical care management acumen
to opportunities to improve both operating efficiencies and
productivities in CSLs.

a negative contribution margin by an estimated, aggregate
amount of $225,000 over the next 24-36 months and will
thereafter operate at a fully accounted 30% negative net
operating margin. While not a profitable component of the
heart failure program, the availability of the lifestyle medi-
cine programming is a notable heart failure program differ-
entiator and patient satisfier. Furthermore, lifestyle medicine
HCPs have proven to be enhancers to clinical outcomes and
serve as an accessible front door for HCP-referred and self-
referred patients.

Health system leadership will no doubt become concerned
with the projected financial losses due to the lifestyle medi-
cine programming expansion for heart failure patients. What
is not fully appreciated in the related financial analyses are
the associated strategic, economic, and financial values that
loyal heart failure patients provide to the CSL. Over a life-
time, each heart failure patient consumes a significant amount
of ongoing diagnostic and treatment services at financial
margins that more than compensate for the accounted finan-
cial losses directly attributed to lifestyle medicine program-
ming expansion within the CSL (Fig. 8.6). So, the negative
financial performance of heart failure programming must be
weighed together with the other non-profitable services pro-
vided to heart failure patients.

Case Vignette #2 - Heart Failure
Programming and Lifestyle Management

The heart failure program of the cardiovascular CSL
focuses on existing patients and direct referrals from pri-
mary care and specialty physicians, internal and external to
a community-based integrated health system. In addition to
the expected clinical services offered by cardiologists and
cardiac surgeons, a cornerstone of the program is lifestyle
medicine programming, offering a wide range of services
to reduce the development of additional heart failure risk
factors and complications. The whole of the CSL is driven
by a total of a 200,000 work relative value equivalents pro-
duced annually by all cardiologists. Of these, 30,000 (15%)
are provided to patients with heart failure diagnoses. The
related lifestyle medicine services provided to these heart
failure patients require three full-time equivalents of special-
ized non-physician HCPs. With the existing clinical model,
these HCPs are at full-service capacity. The new business
plan calls for a 25% increase in heart failure patients by the
beginning of year 2 of program expansion. This calls for
lifestyle medicine components of the heart failure program-
ming to be quickly scaled up by two additional full-time
equivalents. The financial performance of the lifestyle medi-
cine component of the heart failure program will produce

The Art of Leading in CSLs

By definition, CSLs present an interdisciplinary model as the
preferred approach to the effective management of chronic
disease. Clinical service lines more typically exist as strate-
gies of integrated health systems. They are usually led by a
clinician working in partnership with an administrative pro-
fessional in what is referred to in the industry as a dyadic
leadership team. Figure 8.7 presents a schematic of a CSL
dyad leadership model: a physician and administrative lead-
ership team.

Clinical service lines, by their very nature and design,
do not fit the conventional models of healthcare organiza-
tion and management. They operate more horizontally than
vertically and dyad leaders of CSLs must be equipped to
operate within a matrixed management model, meaning,
the program components of the CSL are necessarily linked
to and interact with other support services and clinical
programs that are positioned within the organization but
are controlled and managed by leaders who do not oper-
ate within CSL (e.g., leaders of hospital inpatient services,
clinical imaging services, discharge planning, surgical ser-
vices, and pharmacy). Consequently, the art of leadership
of a high-performing CSL requires leaders of the CSL to
operate a program with a defined mission, vision, strategy,
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Fig. 8.6 Financial
contribution margin analysis
of services
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Clinical service lines, within integrated health systems, will
produce varying financial and operating economic signatures.
Financial contribution margin performance will vary across
CSL'’s. The consolidated contribution margin (produced by all
CSL'’s, inthe aggregate) must produce a satisfactory,
consolidated financial outcome. Subparfinancial
performance by a specific CSL may be compensated for by its
strategic or clinical services value contributions to the whole
of the integrated health system strategy.

Fig. 8.7 The dyadic i i g .
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ACO Accountable Care Organization
DO Doctor of Osteopathic Medicine
DPC Direct primary care

HCP Healthcare professional

LCSW Licensed clinical social worker
LMFT Licensed marriage and family psychotherapist
MD Medical Doctor

PhD/PsyD  Doctor of Psychology

RDN Registered dietitian nutritionist
Introduction

Realistically, sustainable healthcare systems must perva-
sively and successfully diagnose and manage causes of
disease. Lifestyle medicine focuses on treating the lifestyle
causes of the majority of modern diseases, from primary
prevention through active disease treatment. However, a
major challenge to the development and survival of Lifestyle
Medicine Centers is navigating from the current problem-
atic payment structure to one with appropriate payment for
improved levels of care and overall health.

Healthcare professionals (HCPs) empowering patients
to transform illness to long-term wellness is the essence of
lifestyle medicine (Fig. 9.1). However, healthcare business
and operational systems are geared for pharmacotherapy and
procedures, not for behavior change or other structured life-
style interventions. Therefore, while the clinical application
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of lifestyle medicine may be highly rewarding, the business
side of the value equation impairs lifestyle medicine imple-
mentation and is disheartening to many HCPs.

Healthcare will continue to evolve, both from medical
knowledge and from socioeconomic standpoints. Changing
payment structures, the Internet, and technology are rapidly
reshaping the landscape and dynamics of health. Very slowly
moving healthcare behemoths are not keeping up with the
expectations of consumers/patients, while continuing to
dominate and control financially and operationally. Political
upheaval maintains a dynamic of chaos. Despite these chal-
lenges, lifestyle medicine has a tremendous opportunity to
rewire healthcare on the business side, with a sound business
plan playing a critical role.

The Lifestyle Medicine Practice Business Plan

The business basics of a lifestyle medicine practice have been
reviewed by Braman [1] and Raphael [2] and details will be
provided here for those tasked with developing a Lifestyle
Medicine Center or Clinical Service Line. An evidence-
based, rational approach to the business of lifestyle medi-
cine is necessary to have successful, sustainable services.
A proper business plan is a necessary component of this
operational success, but typically requires more effort than
initially anticipated. Conceptually, drafting a business plan
is easy. Navigating the complexities of the current healthcare
jungle to a successful outcome is not.

Foundations

Need for a Sound Business Plan to Support
a Lifestyle Medicine Center

Business operations support effective lifestyle medicine care
delivery. Core clinical concepts of effective lifestyle medi-
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60-90% of modern disease is a product of lifestyle factors. Lifestyle
medicine is about “treating the cause” of disease versus managing or

cine in clinical practice include, but are not limited to, the
following:

1. Practice person-centered care vs. typical behavior-centered
care: understanding behaviors is a relatively superficial
product of the deeper generative aspects of a person.

2. Prioritize enjoyment of life and healthy “connectedness”
as the primary objectives to achieve positive behavior
change.

3. Recognize that time spent with the patient is a critical
ingredient for success.

4. Healthcare professionals and nonprofessional staff must
genuinely care about patients and each other.

5. Healthcare professionals and staff personal lifestyles mat-
ter and their lifestyle should be healthy.

6. Deep, whole-person, and comprehensive care (e.g., mind-
body and spiritual) is required.

Therefore, a successful business plan serves to enable
quality clinical lifestyle medicine care in an immersive, high-
touch, and safe environment for patients that can endure the
challenges of an adverse healthcare environment.

The current business of healthcare is geared for the rapid
delivery of pills and procedures as the engines of financial
success. To sustainably deliver a different approach requires a
deeper-than-average understanding of the business of health-
care. This is not just knowing how care is normally delivered,

minimizing symptoms and consequences with medication or proce-
dures. Published with the kind permission of © Marc Braman, MD
2020. All Rights Reserved)

but also understanding the principles of the care processes
to achieve reimbursement in new models. For instance, a
Lifestyle Medicine Center should be in tune with the changing
dynamics of society. Smartphone apps, artificial intelligence,
online patient communities, wearable technologies, etc., are
all part of our rapidly evolving ways of life. Technology
empowers patients and alters the traditional HCP-patient rela-
tionship. Prevailing attitudes toward foods and physical activ-
ity, socioeconomic pressures that limit the purchasing power
for pills and procedures, and a generally higher level of stress
in daily living are important factors of our current context.
Business plans that lead to sufficient financial security for a
Lifestyle Medicine Center nurture the ability to adapt to soci-
etal changes in order to improve the health of patients.

The two realms of deep expertise — business and lifestyle
medicine -- need to be interwoven to achieve sustainable
delivery of high-quality clinical care. This process must not
fundamentally compromise effective clinical care, while
tweaking the care delivery process to mesh with reimburse-
ment requirements. Rather, the successful integration of
business and lifestyle medicine both enables short-term sus-
tainability and lays the groundwork for large-scale health-
care transformation. Outcome-based reimbursement and
similar payment models based on standards and performance
have great potential for lifestyle medicine. But to get to that
future, lifestyle medicine needs to be clinically excellent and
highly efficacious in hard number terms. Lifestyle medicine
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must be managed operationally at a high standard to realize
a future of appropriate reimbursement for critical interven-
tions that improve health.

Healthcare is not a normal business operation. A conven-
tional business is a straightforward sale of a product or service
that people pay for directly. The successful business pays for
expenses from revenue generated, keeps the profit, and con-
tinues the cycle. However, hospitals and many other medical
facilities, in general, are not a product of this revenue cycle;
they are a product of subsidization, grants, private donations,
and other sources in a robust fundraising effort, coupled with
management styles that engender wasteful consumption of
resources — the latter motivated by philosophical conflicts
amonyg fiscal responsibility, non-evidence based interventions,
and ethical standards of compassionate care. As a fundamental
concept, Lifestyle Medicine Centers should be developed and
operated based on novel and more enlightened models, more
akin to normal, healthy, value-based business dynamics.

Healthcare Culture in Conflict

The business of lifestyle medicine requires an understanding
of the business of medicine as a whole, its historical context,
present cultural state, and future direction. Historically, health-
care services were provided by individual HCPs and directly
paid for by patients, in money or in-kind (other services or
products). Over time, healthcare services became more sophis-
ticated and expensive. Third-party payers entered the picture,
intermediating services and payments, obfuscating direct
relationships and self-correcting marketplace forces in most
cases at a population scale. Whereas clinical services were the
dominant factor and payment was secondary, this dynamic has
inverted. Now, financial activities (prior authorizations, phar-
macy benefit managers, expansion of non-covered services,
etc.) dominate the mission of providing clinical care.

Another complicating variable is that HCPs have increas-
ingly become employees of medical institutions instead of
independent clinicians. The burden imposed by heightened
healthcare regulation and involvement of third-party payers
has made private practice much more onerous, with loss of
autonomy and increased burnout. Primary care is the control
point for much of healthcare, but the lack of proportionately
valued reimbursement has led private primary care practices
to succumb to acquisition by hospitals, healthcare systems,
and even third-party payers. Consequently, private primary
care practices with autonomy to provide a better kind of care
have become a rare commodity. These events have aggra-
vated the situation, and now healthcare systems manage the
flow of care primarily for business purposes.

Misaligned incentives compromise the impact of lifestyle
medicine. For example, current payment systems reward inter-
ventions (e.g., pharmacotherapy and procedures) for symp-
toms and consequences of disease-producing lifestyles, while

indirectly displacing services that prevent and treat disease by
addressing the cause. In another example, in the early days of
the Ornish program, an academic medical center about to adopt
this program considered how traditional interventional cardiol-
ogy revenues might be threatened and then abruptly abandoned
this lifestyle medicine initiative (authors’ experience).

There is a general lack of training in lifestyle medicine
for HCPs. According to Adams et al. [3], 71% of medi-
cal schools fail to meet the National Academy of Sciences
recommendations for 25 hours of nutrition education for
medical students. Moreover, only 8 hours of physical activ-
ity education is provided in US medical schools [4]. Foster
et al. [5] found that over 51% of family physicians felt inade-
quately trained to prescribe weight loss plans to patients with
obesity. Misperceptions also exist within the medical world
that lifestyle factors should be relegated to either population
health or public health or that they are not bona fide medical
interventions for individual patients. With nutrition and other
aspects of lifestyle medicine being de-emphasized or even
virtually abandoned by professional medicine, confusion is
rampant, creating a growing opportunity for quackery, profi-
teering, and other forms of inappropriate medical care.

Payers

“He who pays the piper calls the tune.”

Payer dynamics are key drivers in healthcare and, more
specifically, lifestyle medicine. Most healthcare is not paid
for directly by the patient but instead by a third-party payer.
As a result, there is no real marketplace for most of the
healthcare provided today.

A real marketplace is the direct exchange of goods or services
for monetary value. I sell apples for $1 each. You buy one. If you
like the apple and thought it was worth $1, you will be back and
we will do the exchange again. If the apples are good or not, or
the price is too high or too low, natural marketplace forces will
correct the transactions to an equilibrium of value between buy-
ers and sellers. There are direct cause and effect relationships.
This is NOT the case in healthcare. There is no consistent rela-
tionship between cost and value in healthcare, and there is some
evidence of an inverse relationship [6].

It is also true that those referred to as “payers” (e.g.,
health insurers) are not true payers but instead middlemen
managing the flow of dollars for the true payers. The real
payers are typically either employers or the government
(i.e., taxpaying citizens), since they ultimately provide the
dollars paying the insurance premiums. This deconstruc-
tion of natural cause and effect business relationships has
produced hidden dynamics and adverse clinical and admin-
istrative effects. The business incentive structures vary and
are unknown to most in the system. In some arrangements,
many insurers make a profit based on a percentage of dol-
lars flowing through them, which is a perverse incentive for
cost control. In other arrangements, these middlemen make
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more money as more care is denied. Rational measures for
controlling costs from a medical perspective (e.g., lifestyle
medicine: “treating the cause”) rarely align with the financial
drivers of those who control the dollars and thus the care.

Lifestyle Medicine Business Planning

Many HCPs and staff are disconnected from the charges being
billed, as well as the reimbursements received. Contemporary
lifestyle medicine requires that everything possible is known
and managed. A lifestyle medicine practice business plan is
a thorough process that makes the intangibles tangible, and
the unknowns known, to the greatest extent possible. Then,
one can either manage the pieces involved to create a sustain-
able practice or stop the process before investing additional
amounts of money, time, energy, and other resources.

The vast majority of HCPs, and even those in manage-
ment positions, have little realization of how much work is
involved in creating a proper business plan for a lifestyle
medicine practice [7]. Hence, a common fundamental mis-
take in Lifestyle Medicine Centers or Clinical Service Lines
is inadequate business planning. A proper business planning
process is conceptually the exploration of poorly defined
territory and the creation of a map for a successful journey.
One must understand the details of the map, preferred route,
and alternate routes, if one is to navigate the course success-
fully. This map concept allows for better understanding and
engagement with a very complex environment and set of
circumstances.

The initial Practice Map framework configures all the
pieces and functional relationships together in one place
at a basic level (Fig. 9.2). Clinical operations are often
referred to as “front office” and business and adminis-

Project: Customer: Date: __ / /
Business/Back Office
Menu of Services Marketing Billing/Cading Accting/Payroll/Taxes
O O O HR I/Cred/Malp/In:
Team/Collabs
Pt Portal, EMR, Billing Bus Plan
Legal/Finance/Mgmt

/\\

Space, hours, etc Statt Infrastructure Misc

Fig. 9.2 Lifestyle Medicine Practice Maps. (xAs the map is filled in,
the following color-coded flags can be positioned: Red Flag critical
issue to be resolved in the short term; Yellow Flag non-critical issue to

be resolved in the short to medium term; Green Flag resolved element
(or strength), and Question Mark more information needed.

@ Marc Braman - Lifestyle Medicine Pro, LLC

Abbreviation: Bus Plan business plan, Compl/Cred/Malp/Ins compli-
ance, credentialing, malpractice, and insurance, EMR electronic medi-
cal record, HR human resources, Mgmt management, Misc
miscellaneous. Published with the kind permission of © Marc Braman,
MD 2020. All Rights Reserved)
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trative operations are often referred to as “back office.”
There are significant numbers of variables, and complex-
ity varies significantly between instances. For any given
situation, addressing each of these areas to the depths
necessary is critical. Generally speaking, the best start-
ing point is the front office and the clinical services to
be delivered. Color-coded flags and associated labels for
identified issues are inserted into the map. Other pages
of text describe the issues identified and approach to
addressing them in outline form. Generally, red flags are
critical issues that must be addressed for a basic func-
tion to occur; yellow flags are items that will need to be
addressed but are not mission-critical in the short term;
and green indicates issues that are resolved or may be
strengths. Notice that the Business Plan element is at the
center of everything.

Project: Customer:

The initial or internal Practice Map essentially addresses
functions primarily within the walls of a typical center or
practice. A “Big Picture” Map is the best way to capture the
context and environmental dynamics that are so important
(Fig. 9.3). What is the environment in which the center seeks
to operate? Who are the players? What are they concerned
about and how will that affect the center? What role does
the Lifestyle Medicine Center play in the community? In the
healthcare system, what and/or who is the Center relevant
to? What forces are pushing the local healthcare system in
what directions? Where is danger and where is opportunity?
While the Practice Map is fairly standard in issues to be pro-
cessed, the Big Picture Map is often unique and is adapted to
the particular context. It is important to have team members
experienced in the local healthcare environment to identify
exposed or hidden dynamics.

Date: /[ /

Vision/Mission

Unique Opportunities

Geopolitical
Framework

//\\

Patients

Practice

QOO

Misc

Collabs/Referrals

Practice Management:
Network, Expertise, Resources

Frre

Fig. 9.3 Lifestyle Medicine “Big Picture” Maps. (:As the map is
filled in, the following color-coded flags can be positioned: Red Flag
critical issue to be resolved in the short term, Yellow Flag non-critical
issue to be resolved in the short to medium term, Green Flag resolved

© Marc Braman - Lifestyle Medicine Pro, LLC

element (or strength), and Question Mark more information needed.
Published with the kind permission of © Marc Braman, MD 2020. All
Rights Reserved)
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Sources of Payment
Where Does the Money Come from?

The government is the single biggest payer for healthcare
in the USA, though it is the citizens and businesses that pay
the taxes. The government provides and pays for healthcare
within limits, as long as requirements are satisfied. However,
lifestyle medicine coverage is extremely limited and not well
funded within health insurance policies. In the USA, health
insurers operate in ways similar to the government, except
there are many of them with a plethora of different plans,
each with their own variations and quirks, and still requir-
ing a significant staff commitment to track, navigate, and
respond to the idiosyncrasies. If one adheres to the rules and
invests in necessary operational machinery, then payments
and funding for the center are fairly reliable. Depending on
the center’s infrastructure and extent of resources available,
the extra work needed for billing—/collection-related activi-
ties might constrain core clinical activities.

The more direct the relationship between the true payer
and the HCP, the more the opportunity to deliver ideal health-
care with minimal distraction. Direct Primary Care (DPC),
where a patient pays an HCP a direct monthly fee, allows
almost the entire focus to be on patient care and minimally
on administration and has great potential for a high-quality
lifestyle medicine implementation [8]. Other payment mod-
els include fee-for-service, membership, direct contracting
between employers and healthcare systems, collaborative
care management, chronic care management, outcomes-
based reimbursement, patient-centered medical homes of
various flavors, integrated systems, intensive lifestyle medi-
cine programs, accountable care organizations (ACOs), and
coordinated care organizations [9-13]. Unfortunately, there
are still significant pressures toward increasing layers of
bureaucracy and seemingly endless checklists and admin-
istrative paperwork with many of these payment models.
Technology can be leveraged to help counter the detriment
of these pressures, but this can detract from patient care. One
promising payment model is a fully capitated arrangement
that allows the care team to completely restructure them-
selves as a team, liberating time and energy for maximal
efficiency and care for patients (e.g., https://www.iorahealth.
com [Accessed on February 8, 2020]) [14].

What Gets Paid by Third-Party Payers?

Lifestyle medicine-related services that may be reimbursable
in the USA include the following:

1. Standard fee-for-service office visits (consults, initial vis-
its, and follow-ups)

2. Shared medical visits (standard fee-for-service office vis-
its in group context)

3. Chronic care management monthly fees (usually modest
but worthwhile if done efficiently)

4. Remote patient monitoring (relatively
promising)

5. Common behavioral health services

A minority of dietitian services

7. Some other less consistently reimbursed mechanisms
Numerous other services and codes, some old and

some new, are not reimbursed or reimbursed at unsustain-

able levels, and/or are not functional for other reasons

(e.g., the Diabetes Prevention Program at the time of this

writing).

new but

o

Patients

Direct pay from patients is the simplest and consequently
the most desirable. But it is also the most difficult to
implement. Patients have either paid into a governmental
system with the expectation that it would pay the bills or
are employed by an employer who has promised that part
of their remuneration would be healthcare coverage. For
patients that have no coverage through third-party pay-
ers, they are often very reluctant to pay out-of-pocket for
healthcare expenses, which are typically disproportionately
larger than most of their other expenses. True marketplace
forces have been dismantled and patients have become dis-
enfranchised as consumers in this space. However, with
increasing dysfunction and frustration with healthcare,
some patients with enough incentive and initiative are start-
ing to function as consumers again.

Academic Centers

For academic centers, funding from major donors, grants,
or non-service-based monies is the norm for funding
lifestyle-medicine-like centers. Unfortunately, most cen-
ters in this vein tend to become a “wellness center” that
incorporates healthy living classes with aspects of integra-
tive medicine such as yoga and/or tai chi, acupuncture,
mind-body programming, sometimes Chinese medicine,
and alternative medicine practices. These centers serve
relatively small numbers of patients without providing as a
core service durable lifestyle medical care that adequately
changes the lifestyle causes of chronic disease as an inher-
ent part of healthcare as a whole. Nevertheless, these cen-
ters can have a public relations appeal for the academic
center. Wellness centers per se often expend an inordinate
amount of money and resources on what impacts very few
patients. Medical centers have various pressures to give
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back to the community or do things that seem popular, and
this may check that box for them.

There is tremendous potential for lifestyle medicine
centers-of-excellence development in academic settings. In
fact, some hospital systems have established lifestyle medi-
cine departments by combining reimbursed elements such as
physical therapy, rehabilitation programs, dietitian services,
and medical fitness center memberships under one umbrella.
The challenge is matching the Lifestyle Medicine Center’s
overhead to revenues in the current reimbursement paradigm,
and then collaborating in an active paradigm transforma-
tion to value-based constructs (in which lifestyle medicine
is properly valued). It is very difficult to engage two polar
opposite reimbursement paradigms at the same time.

Bundling

In various contexts and in various ways, lifestyle medicine
elements are often bundled into other services. One example
is a dietitian working in a specialty prostate cancer treatment
center, where their services are free to the patient. The center
covers this cost from other revenues because it is the right
thing to do based on the evidence, even though they are not
paid for this aspect of evidence-based medicine. In another
example, a practice may pay a pharmacist and an exercise
physiologist to participate in a shared medical visit session
without direct reimbursement for their services by another
party. The practice pays them directly and does not bill for
their services, but factors it into the practice’s service deliv-
ery. While such situations are reflective of what is best for
patients and based on good evidence, there must be ongoing
efforts to deter free services being the norm and to establish
all lifestyle medicine services as valuable and paid at appro-
priate levels.

Who Gets Paid?

Whom the third-party payers pay is another critical compo-
nent of the developing business model for Lifestyle Medicine
Centers and Clinical Service Lines. Depending on the prac-
tice and the team, this can vary significantly. Physicians
almost always get paid as long as they stick to the common
service codes. Behavioral health professionals typically get
paid with reasonably good consistency. Dietitian services are
much more inconsistent and depend on the medical condi-
tions at issue relative to specific payers, meaning government
or various insurers. The physical therapist typically gets paid
well for their services, but formal physical therapy is often
not necessary, and if included, difficult to integrate into other
services. Other staff have very limited ability for reimburse-
ment for their services, but they may in some circumstances

perform functions under a physician’s direction that would
be reimbursable by third-party payers. Otherwise, staff ser-
vices and functions must be accounted for or factored in
other ways. A very important part of a proper business plan
is mapping out the details of who gets paid, by which payer,
and for what things that are part of the Lifestyle Medicine
Center’s services. A high level of proficiency in coding and
billing as applied to less conventional delivery is crucial.

Do Programs Get Covered?

The short answer is “no,” at least not as such. The long
answer is “occasionally” or kind of. In the USA, Dr. Dean
Ornish spent 17 years to get an act of Congress passed to
cover a heart disease reversal lifestyle program at sustainable
levels [15]. But even this is bound up with restrictions and
limitations that keep it functionally hamstrung. This second-
ary prevention cardiovascular program remains significantly
different from the usual pharmacological and procedural
care plan such that it is difficult to mobilize interested car-
diologists and referral patterns into being readily accessible
to patients.

The Diabetes Prevention Program is technically covered,
but the requirements for development, operation, and reim-
bursement are so onerous that it is essentially not possible
by many HCPs passionate about lifestyle medicine. A spon-
soring hospital or health system must dedicate significant
resources to provide free services for a prolonged time as
part of the development process. By the time the program is
approved, reimbursement is limited and vague, and indica-
tions are that it would not even be financially sustainable.

A Summary Process for Approaching
a Lifestyle Medicine Business Plan

The following list provides the basic actions for developing
a lifestyle medicine business plan.

1. Start with the patient: understand the patient population
wants and needs.

2. Specify in writing exactly what success looks like in
detail — what you will achieve for patients.

3. Develop a list of potential revenue sources for the life-
style medicine-related services (e.g., third-party payers,
true payers, direct or patient pay, or customized or special
arrangements [ACO, advanced patient-centered medical
homes, etc.]).

4. Obtain tangible, real-world data and match by using a
table or matrix of the center’s services and current
procedural terminology codes, payer mix, reimburse-
ments, and reimbursable HCP types (e.g., physician
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(Doctor of Medicine [MD] or Doctor of Osteopathic
Medicine [DO]), registered dietitian nutritionist [RDN],
and behaviorist).

5. Consider other payment options for services where reim-
bursement cannot be obtained from traditional sources
(e.g., employers as other true payers, an ACO for a spe-
cific program and conditions, and other sources of patients
with out-of-pocket payment capabilities).

6. Identify and engage the best lifestyle medicine and
healthcare management/leadership experience available.

Types of Centers or Clinical Service Lines

Lifestyle medicine practices extend across the spectrum in
terms of type, from solo practitioner to a freestanding cen-
ter to a clinical service line in a multidisciplinary academic
health system, and in terms of specialty, from primary care
to a lifestyle medicine specialist. The vast majority of HCPs
will incorporate lifestyle medicine aspects into practices
in some other specialty, while only a small number will be
dedicated lifestyle medicine specialists in bona fide Lifestyle
Medicine Centers or Clinical Service Lines. There are sev-
eral configurations where lifestyle medicine has the greatest
potential to shine clinically and financially.

Lifestyle Medicine-Based Direct Primary Care

This structure provides freedom to focus on the patient and their
health, and nothing else. The challenge is combining the dynam-
ics of effective lifestyle medicine with this business model. In
this model either the patient or the employer pays a HCP or prac-
tice directly for primary care services on a monthly recurring
membership-type basis. The scope of care is defined and often
includes 24/7 access to a HCP who knows them, common lab
tests at HCP cost or with basic labs included, imaging at HCP
cost, and most common pharmaceuticals greatly discounted or
at HCP cost. Lifestyle medicine is founded on positive relation-
ships and personal caring, and the DPC model delivers on this in
spades. A patient still needs insurance or wrap-around coverage
for their healthcare needs beyond primary care. DPC practices
are typically small, not standardized, and may find limitations
from not being part of a larger network or system. “Concierge”
practices are similar but are typically geared for the affluent,
while DPC is geared for the general population. In compari-
son, most of the “patient-centered medical home” and similar
models seek to functionally integrate more disparate pieces of
the current systems, but are so bogged down in mechanics, pro-

cess, and paperwork that the patient gets lost, and they still use a
“pills-and-procedures” focused approach that can never achieve
healthcare’s full potential.

Lifestyle Medicine Center

A Center has tremendous potential to demonstrate real inte-
gration of “treating the cause” into healthcare delivery. The
structure may be represented as a Department, Specialty,
Clinical Service Line, or free-standing facility. While
the potential to demonstrate a superior type of evidence-
based care is great, the barriers are also great. Healthcare
is chronically financially diseased and most personnel in
administration and operations are constantly overwhelmed
with sustainability challenges and the repeating tsunamis
of “quality metrics,” inspections, acquisitions, funding
changes, and other hurdles. This often results in a narrow
bandwidth for growth and innovation. In fact, any new or
different venture may prove to be an impediment for the
present round of survival. However, when quality life-
style medicine actually becomes one of the basic metrics
for institutional survival, then the C-suite (executive level
managers) can be serious about building and implementing
Lifestyle Medicine Centers. The ways in which services are
combined are almost unlimited and should be guided by the
needs of an institution and those they care for. The key is
to truly deliver a fundamentally different kind of care while
still integrating with some of the conventional elements of
modern healthcare.

Lifestyle Medicine Specialist Practice

The vast majority of healthcare operations do not have
the time or resources to build a true, dedicated Lifestyle
Medicine Center. However, a Lifestyle Medicine Center
should be an important part of the healthcare space since
chronic diseases, with lifestyle drivers, are overwhelming,
and current guideline-based approaches and quality metrics
fail to provide effective implementation strategies and tac-
tics. Therefore, one or more HCPs, functioning as lifestyle
medicine specialists, can serve patients, busy primary care
practices, larger sponsoring healthcare systems, and even
larger population-based efforts.

A lifestyle medicine specialist practice may include
any or all reimbursed HCP types, but is typically best
anchored with a physician formally educated in lifestyle
medicine. Designing and implementing a lifestyle medi-
cine program for patients are often the most effective ways
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of delivering these services, but many program formats
are not, or are poorly, reimbursed, and thus is a significant
limiting factor for success. Fortunately, newly reimbursed
services such as chronic care management and remote
patient monitoring can create some new opportunities.
One very tangible example is some primary care practices
designating one of their own HCPs as the group’s lifestyle
medicine specialist.

Lifestyle Medicine Programs

Intensive programs, whether local or live-in, are the most
powerful formats for a rapid, often dramatic, change in health
status for patients. Yet, these programs are plagued by major
problems related to lack of payment, the difficulty of patients
taking a large block of time off, and lack of follow-up and
systems for maintenance. From medical and patient perspec-
tives, local and high-quality lifestyle medicine programs
are needed. But, this does not yet mesh with the majority
of existing payment models. Ideally, these programs can be
conducted in various types of clinical practices, delivered by
competent lifestyle medicine HCPs as a basic part of main-
stream care. The programs should not be farmed off to disin-
terested or ill-equipped HCPs, or irrelevant contexts, leaving
them functioning as optional, bolt-on accessories. Overall,
there are creative ways to maximize programmatic delivery
with acceptable reimbursement. This endeavor is more com-
plex, requires a deep understanding of both clinical lifestyle
medicine and billing, and should incorporate a portion of the
services to be directly paid.

Lifestyle Medicine for Self-Insured Employers

The imperatives for self-insured employers who are consid-
ering different products with a lifestyle medicine compo-
nent for their employees include reduced risk of injury due
to poor physical condition, healthcare costs, presenteeism,
and increased work productivity. The premise is that chronic
disease risk factors can be prevented or mitigated, leading to
better health. Some major employers (e.g., Cummins, Inc.
[16]) have made major investments in shifting their whole
care continuum toward lifestyle medicine foundations.
Others cover lifestyle medicine-based DPC services for
their employees. Employers simply picking from the stan-
dard menu of insurance options have limited control over
the actual care they are paying for. They are simply wish-
ing upon a star for an actual benefit on employee lifestyle
as a result of their insurance product selection. Increasingly,

employers are starting to find, often from sheer necessity,
that they are able to find creative means of securing better
care for a better price for their employees. This may require
extra work for employers, but there are indications that it is
worth it [17, 18].

Typical Lifestyle Medicine Team Members

Lifestyle Medicine Centers vary in the number of team
members and in how many work in the same space versus
in different locations. Team member types typically include
the following:

1. Clinicians (MD, DO, nurse practitioner, or other advanced
practice providers) with either a dedicated lifestyle medi-
cine specialization or another certified specialty (e.g.,
endocrinology, obesity medicine, diabetes medicine, car-
diology, or internal medicine) along with individual
emphasis in lifestyle medicine

2. Practice/operations manager

3. Relevant administration personnel, particularly in larger
centers

4. RDN

5. Behavioral
LCSW)

6. Exercise  professional
physiologist)

7. Coaches with skills and training in facilitating behavior
change

8. Other support and operations staff (e.g., certified diabetes
educator, supervisors, medical assistants, nurses, teleme-
try personnel)

health professional (PhD/PsyD/LMFT/

licensed  exercise

(e.g.,

Team dynamics will vary, but in general team members
should be personally passionate about lifestyle medicine and
the mission of the practice, program, and/or center.

Lifestyle Medicine-Related Services

There are many service types that can be effective and sus-
tainable, as well as customizable, based on the specific life-
style medicine mission statement.

1. Individual HCP office visits (MD/DO, behaviorist,
RDN, others)

2. Group visits of different types and reimbursements

3. Chronic care management
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Remote patient monitoring

Telehealth

Intensive lifestyle programs

Cardiac rehabilitation

Lifestyle medicine-based direct primary care

Direct to employer services

10. Health risk assessments

11. Classes on various health topics (e.g., stress manage-
ment/burnout, and exercise)

12. Cooking schools

13. Smart grocery shopping tours

14. Medical nutrition therapy

15. Technology-based services and programs

16. Condition-specific services (e.g., tobacco/nicotine
dependence, insomnia, diabetes, depression)

17. Facilitated healthy communities/networks

18. Medical fitness centers

e A

Common Pitfalls

The most common pitfall is often committed by well-
intentioned healthcare professionals who “don’t know
what they don’t know”, and is manifest as approaching
lifestyle medicine as a typical healthcare service. These
HCPs are not aware of the need for a proper business
planning process for a different kind of healthcare. Other
pitfalls relate to financing, such as not having sufficient
start-up funding. Sponsoring health systems may set up
a Lifestyle Medicine Center or Clinical Service Line, but
unless there is a tangible plan for sustainable funding
and reimbursement, these centers will likely experience
a series of stressful leaps from grant to grant or dona-
tion to donation. The changes in health administration or
system budgetary pressures can easily provoke the end of
such fragile entities. In addition, taking on too much over-
head, especially at the outset, should be avoided. Lifestyle
medicine does not generally support fancy shiny build-
ings. Many Lifestyle Medicine Centers fail because there
is no realistic way for lifestyle medicine to pay for what is
considered to be typical medical overhead. Also, not treat-
ing lifestyle medicine like a hard-core business process
is problematic. A lifestyle medicine entity needs to be
approached diligently from a business standpoint to avoid
eventual disillusionment. Lastly, accounting management
is critical and it is important to work with the accounting
department from the beginning. The amount of overhead
being assigned to lifestyle medicine operations is one of
the most important financial aspects. It is also critical to

plan from the beginning how the system will value and
account for the impact of the lifestyle medicine services.
For example, successfully managing a patient with dia-
betes and stage 5 chronic kidney disease requires a sub-
stantial amount of work and resources, and the center may
receive just enough revenue to cover expenses. But, hun-
dreds of thousands of dollars in the system can be saved
with a capitated payment model, or lost with a fee-for-
service payment model.

Additional Opportunities

Lifestyle Medicine Centers provide many opportunities to
improve the health of individual patients and populations,
as well as serving other roles in the urban infrastructure or
a sponsoring health system. There are additional opportu-
nities that are not always apparent, but can be discovered
and acted upon with appropriate environmental assessment.
They include the following:

1. Direct contracting with employers.

2. Contracting for services or programs relative to lifestyle-
related high-cost conditions or patient populations.

3. Developing a center-of-excellence within a system or
facility.

4. Where systems, HCPs, or practices have to deal with
bureaucratic checkboxes that may relate to lifestyle medi-
cine, there may be opportunities to improve other pro-
grams (e.g., weight loss as a prerequisite for orthopedic
surgery, or assistance meeting lifestyle medicine quality
metrics for other chronic diseases, such as obesity, type 2
diabetes, hypertension, or hyperlipidemia).

5. Increasing consumer demand in a setting where there are
more empowered patients in the context of increasing dis-
trust of healthcare; consider working with administration
and/or the marketing department.

Prescription for Action

Creating an initial, basic Practice Map is the first organi-
zational step. The basic dynamics are forced to become
apparent in this process if done well. Those in leadership,
stakeholders, and participants involved start to learn what
it will take to be successful in implementation. The second
step is then making informed decisions regarding moving
forward with a proper business plan process. The business
plan should be designed by those with clinical and busi-
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Table 9.1 Sample profit and loss statement

Income/Expenses Notes

Operating Revenue/Income
Sales

Services

Other

Total income
Operating expenses

Accounting

Rent

Continuing education

Wages

Training

Insurance

Bank charges

Advertising

Electricity

Motor vehicle

Telephone

Software/subscriptions

Total expenses
Profit/loss

ness expertise in lifestyle medicine specifically, internally or
externally, to the sponsoring organization as needed. If the
decision is made to implement the business plan, the third
step is to commit resources for the project.

The fourth and final step is utilizing the initial Practice
Map as the stepping off point to implement and engage
people, processes, space, referral networks, metrics, and
other details. The following example outlines a sample
business plan for a Lifestyle Medicine Center (Appendix
9.1. Business Plan Implementation Sequence (Sample —
Transitioning To Fiscal Sustainability)). The context for
this lifestyle medicine business plan is the transition from
a completely medical-center-funded program to a sustain-
able fee-for-service center. This medical center was in the
midst of testing new capitated-style integrated delivery
models, while still having to survive with fee-for-service.
The full plan is about 60 pages, and with relevant appen-
dices is about twice that amount. The unique business plan
structure is created for a primarily clinician user audience.
In general, business plans should be adapted for greatest
usability of those responsible for implementing them. A
staged or phased approach is often best. Healthcare pro-
cesses move relatively more slowly than those in other sec-
tors. Therefore, the order of implementation is particularly
important for timely realization of operations. In this exam-
ple, the center could go from a very large annual operating
deficit to breakeven in roughly 12 months based on fairly
conservative estimates with methodical implementation.
Existing clinical services delivery would need to be modi-

Table 9.2 Sample balance sheet

$ Amounts $ Amounts
Company (current (current +
name prior year) prior year)
Assets Liabilities &
equity
Bank Current
accounts liabilities
Savings Accounts
payable
Checking Accrued wages
Total Line of credit
Total current
Accounts
receivable
Accounts Long-term
rec. liabilities
Total Notes payable
Mortgage
Fixed assets Total, long
term
Vehicles
Furniture Total liabilities
Equipment
Building Owners equity
Land Common stock
Total Retained
earnings
Total assets Total liabilities
and owners
equity

fied to a modest degree, and much work needed to be done
on the fundamentals of operations for documentation and
billing purposes. The annual budget for approximately six
staff would be roughly $750,000. Other expenses would
need to be organized and determined. Further business
planning examples and tools are provided in Appendix 9.2.
Aspects of a Business Plan for a Lifestyle Medicine Center,
and Tables 9.1 and 9.2.

Conclusion

Successful Lifestyle Medicine Centers must have a higher-
than-typical level of clinical and healthcare business exper-
tise to succeed in providing a “treat the cause” care plan
within a “pills and procedures for symptoms and conse-
quences” business paradigm. This expertise needs to be
integrated into a thorough business and operational plan-
ning process, utilizing a proper business plan as the primary
tool. In sum, sustainable lifestyle medicine practices are
possible today.
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Glossary of Financial Terms

Audits Consider internal and external audits, not limited to
compliance, performance, and stakeholders.

Bad Debt Money one is owed that one does not get paid for.

Financial Planning Financial analysis of a new business,
new program, and/or long-range plan to support analysis
of strategic opportunities and establish budget guidelines
for profit, cost, and capital investment.

Goal Setting and Budgeting Forecasts demand mea-
sures, compiling operations, financial and capital bud-
gets to support strategic decisions, coordination of
activities, and setting performance goals.

Managerial Accounting Prepares cost and revenue for
monitoring and improving support for HCP teams with
resource and output data.

Operational Measures Consider measures other than
financial, e.g., provider satisfaction, absenteeism, reten-
tion, and spending ratios.

Operating Revenues and Rates Provide historical and
comparative forecasts to centers and service lines,
address operating budgets, suggest guidelines that
specify operational expectations for each year, and
improve competitive position or mission achievement.

Pricing Structures Cash, preferred provider organization
contracts (negotiated fees), diagnosis-related groups, sin-
gle-price contracts, contracts with penalties or bonuses
for utilization or quality targets (group incentives), and
payment independent of incidence or actual cost of treat-
ment (capitation).

Process Improvement Reports performance against budget
providing activity-based cost analysis and guidance with
intent to exploit opportunities to improve competitive
position.

Standard Reports Balance sheet, income, or profit and loss
statement, statement of use of funds, and change in fund
balances.

Appendix 9.1. Business Plan Implementation
Sequence (Sample - Transitioning to Fiscal
Sustainability)

1. Executive summary
2. Transition to sustainability: Phase 1 (3—-6 months)
(a) Objective: to get paid for services already being pro-
vided at the Lifestyle Medicine Center
(b) Hire and orient a Medical Practice Manager as soon
as possible
(c) Hire and orient a Medical Director

(d) Hire and orient a Program Director (modified/com-
bined position)

(e) Identify and implement a billing system

(f) Identify and implement accounting system

(g) Establish and standardize charting

(h) Clinical documentation:  Subjective-Objective-
Assessment-Plan format

(i) Credentialing with payers

(j) Initiate an Electronic Medical/Health Record

. Transition to sustainability: Phase 2 (5-9 months)

(a) Clarify initial “Menu of Services”

(b) Consider potential future services for “Menu of
Services”

(c) Conditions and services — prioritized initiation of
service lines

(d) Additional services implementation strategy

(e) Identify and develop strategic alliances with various
medical specialties

(f) Diabetes Prevention Program (as may be important
to organization)

(g) Annual Wellness Visits

(h) Group visits (with standard office visit codes)

(i) Chronic Care Management

() Telemedicine

. Transition to sustainability: Phase 3 (12 months or

more)

(a) Strengthen the current payer mix

(b) Continually assess referral base satisfaction

(c) Further strategic alliances with community HCPs
(d) Achievable goals should be set for reimbursements
(e) Customer service assessment

(f) Lifestyle Medicine Center branding and recognition
(g) Reevaluation of basics

. Implementation of clinical operations (items identified

that needed substantial guidance in implementa-
tion for clinical, operational, and/or financial
considerations)

(a) Sample operational flow

(b) Program fee

(c) Shift of terminology

(d) Lifestyle Vital Signs

(e) Shared Medical Appointments

(f) Medication Management Protocols

(g) Annual Wellness Visits

(h) Specific contract with state Medicaid

(i) Medical Center system-wide metrics opportunities

(j) Population health

(k) Diabetes Prevention Program

(1) Chronic Care Management
(m) In-clinic patient flow
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(n) Sample patient flow in first week of patient
engagement
(o) Classes
(p) Potential memberships
6. Financials
(a) Estimated revenue generation based on expected
reimbursements per HCP type/department from
initial planned services and programs
(b) “Incident to” billing guidance
(c) The bottom line is achieving financially sustainable
lifestyle medicine services
(d) Take Away Message: Average patient charges in
first 2 months of program
(e) Payer mix
(f) Examples of billing
(g) Core units of best professional services
(h) Situation coding, billing  guidance,
examples
(i) Miscellaneous services and procedure codes
(j) Sample Medicaid fee schedule for typical office
visits
(k) Financial projections
(1) Additional clinical services
(m) Adding staff
(n) Classes and other non-medical services accounting
(o) Offering Lifestyle as Medicine services to
employees
(p) Financial projections
(i) General framework
(i) Use in practice for those implementing
(iii)) Focus on most important items
(iv) Additional items
(v) Non-patient care
accounting
(q) Revenue explanations
(r) Expenses explanations
(s) Personnel — when to add relevant staff
(t) Year 2 implementation
(u) Titles of staff — guidance and considerations
7. Marketing
(a) Market overview
(b) Market segmentation
(i) Referred patients
(i) Client/Patient mix and Decision Markers
(Consumer/Corporate)
(iii) The Center’s employees
(iv) Target market
(c) Marketing to the Sponsoring Medical Center’s
audiences
(d) Competition

and

items separated in

(e) Naming and branding
(f) Inherent marketing (word of mouth, quality ser-
vices, and satisfied customers)
(g) Community health activities
(h) More conventional marketing possibilities
(i) Website and Social Media
8. Keys to success
(a) Educating how lifestyle medicine aligns the
Lifestyle Medicine Center and sponsoring Medical
Center’s vision, mission, and values
(b) Measure clinical outcomes consistently
(c) Celebrate patient champions
(d) Consistent internal and external lead generation
(e) Create and demonstrate a sustainable operational
model
(f) Employ consistent, credible, caring staff who
embody the Lifestyle Medicine Center’s mission,
vision, and values
(g) Employ the right
leadership
(h) Create sustainability
9. Qualities to demonstrate in practice
10. Organizational profile
(a) What is Lifestyle as Medicine?
(b) Name and company profile
(c) Staff
(d) Description of organization
(e) Mission statement
(f) Vision statement
(g) Values
(h) Current services included
(i) Sample Class Calendar (rotating)
11. Business plan work list
12. Appendices

clinical and operational

Appendix 9.2. Aspects of a Business Plan
for a Lifestyle Medicine Center

1. Your Business History

(a) Your business was developed in (year)

(b) Your business type (limited liability company, pri-
vately owned, etc.)

(c) Your business leadership (describe experience in
1-3 sentences; include specialty, duration, and why
your leadership is important to your business)

(d) Your business goals (what is your business trying to
accomplish in 1-2 sentences; what problem is your
business addressing)
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2. Concept (what is your 1-2 sentence tag line) 8. Standards of Care
3. Strategic Statement (Executive Summary) (a) Intensive induction, tapered consolidation, ongoing
(a) Mission statement sustainability by educating, equipping, and empow-
(b) Vision statement ering to treat, reverse, and prevent the root cause of
(c) How your mission and vision intend to position chronic disease
your business (list 1-, 3-, and 5-year intentions) 9. Marketing
(d) Purpose of your business plan (e.g., business X (a) “4 P’s” (Price, Product, Place, Promotion), popula-
intends to establish a Lifestyle Medicine Center tion demographics, differentiate marketing from
serving the community by [enter date] targeting [list sales cycles, identify target markets, tools, and tar-
services]) get audience within a market
4. Critical Success Factors 10. Front Office
(a) Some complete a Strengths, Weaknesses, (a) Personnel — who do you have, who do you need, and
Opportunities, and Threats (SWOT) analysis here; when do you need them
others address the type of leaders, services, stake- (b) Schedules — when will services be offered
holders, decision makers, financial commitments/ (c) Collaborations
debts, patient-driven factors, interoperability clini- (d) Resources —understanding rules and roles, informed
cally and operationally with referrals or records, or consents, releases, and patient flow
obstacles 11. Back Office
5. Clinical (a) Forms, billing, profit and loss, accounting, elec-
(a) The services to be rendered (primary care, special- tronic medical/health record, credentialing, insur-
ist, health transformation, etc) or conditions to be ance, CLIA, etc.
addressed (diabetes, cardiovascular disease, hyper-
tension, tobacco dependence, etc) by what provider
types (MD/DO, RDN, Behaviorist, etc) via what
formats or structures (one-on-one office visits, References
group visits of different types by different provider
types, program, hybrid, telemedicine, other) 1. Braman M, Edison M. How to create a successful lifestyle medi-
6. Financial cine practice. Am J Lifestyle Med. 2017;1. 1:404-7. -
. 2. Raphael J. Applying the business of lifestyle medicine. Am J
(a) Follow the Generally Accepted Accounting Lifestyle Med. 2017;11:227-9.
Principles to complete the following: 3. Adams K, Butsch W, Kohlmeier M. The state of nutrition education
(i) Balance Sheet, Income Statements, Cash Flows, at US medical schools. J Biomed Educ. 2015:357627. https://doi.
Cost per Patient org/10.1 155/2015/35.7627. . .
. . . 4. Stoutenberg M, Stasi S, Stamatakis E, Danek D, Dufour T, Trilk J,
(ii) Operating and Profit Margins Blair S. Physical activity training in US medical schools: preparing
7. Security/Safety/Technology/Legal future physicians to engage in primary prevention. Phys Sportsmed.
ini 2015;43:388-94.
@) ya(llr(?rla?f;nc}lln?;i)s;a;llgstrdSAcl)*IieCIfg;e(:lel.ti', [CéElIIZT 5. Ff)ste’r G,' Wadden T, Makr.is A, et. al. Primary care physi-
. cians’ attitudes about obesity and its treatment. Obes Res.
Department of Homeland Security [DHS], 2003:11:1168-77.
Emergency Medical Treatment and Labor Act 6. Hussey P, Wertheimer S, Mehrotra A. The association between
[EMTALA], Federal Bureau of Investigation [FBI], health care quality and cost: a systemic review. Ann Intern Med.
Genetic  Information = Nondiscrimination — Act 2013;158:27-34. . . .
. 7. Comber S, Crawford KC, Wilson L. Competencies physi-
[GINA], Health Insurance Portability and cians need to lead — a Canadian case. Leadersh Health Serv.
Accountability Act [HIPPA], Occupational Safety 2018;31:195-209.
and Health Administration [OSHA], Stark Law, and 8. Iziulbin 1R.2 Is4 direct primary care a game changer? JAMA.
the_: us I?epartment of Jusn?e [DO_J]) 9. S(l)mi,eit% }(S)a?sti:éns H, Nobels F, et al. Effectiveness of the intro-
(1) Patient portal, electronic medical/health record, duction of a chronic care model-based program for type 2 diabe-
billing (see practice map in Fig. 9.2) tes in Belgium. BMC Health Serv Res. 2010;10:207. https://doi.
(ii) To consider — interoperability, access, and 0rg/10.1186/1472-6963-10-207.
10. Doherty R, Medical Practice and Quality Committee of the

content
(iii)) Consider — tele-, video-, and remote use and
monitoring
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Immersive Physical Environment: Office
Interiors and Preparedness

Altaf Engineer

Abbreviations

HCP Healthcare professional
IPE  Immersive physical environments
VR Virtual reality

The Immersive Physical Environment

Immersive physical environments (IPE) bring the user to
a perceptual experience of representation of environments
in virtual reality (VR) from an inside perspective, giving a
sense of presence. Virtual reality is a term coined by Jaron
Lanier in the 1980s and defined as a “representation of
scenes or images of objects produced by a computer sys-
tem, which gives the sense of its real existence” [1]. In the
1960s, Morton Heilig created a projector for visible images
in three-dimensional chambers or rooms [2]. The immersive
experience, due to recent technological advances, was first
available when Oculus Rift glasses appeared and cameras
that captured images at 360 degrees were developed in 2012
[3]. With these special glasses, the user connects to a world
that is virtually created.

Using external accessories, such as helmets, glasses, and
positioners, creates a feeling of disconnection from the real
world. Once users wear the glasses, they find themselves
completely immersed in an environment that stimulates the
visual and aural senses. The user can transition from being
the spectator to being the protagonist of a situation who is
living the experience. This makes it easier to assimilate and
remember information. Immersive environments also allow
the user to move while interacting with VR.
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Spatial and Temporal Awareness

By incorporating external VR accessories, the user is auto-
matically in the immersive VR. Ideally, the experience
should feel like a soft transition similar to walking through a
threshold. The scale of objects, dimensions, depth, senses of
proximity, closeness, danger, and feelings of relief or secu-
rity should be perceived.

The immersive physical environment must transmit a
sufficient representation of space-time. If this relationship
is not close to reality, both the design narrative and the
user-experience lose their effectiveness [4]. Therefore, it is
necessary to experience vision at 360 degrees. One of the
most popular techniques to make this possible is to have
users couple a mobile device with goggles, which causes
the sensation of immersion in the moment and place [5].
The vision, or the possibility of having 360 degree vision,
allows for the sensory adjustment necessary to recognize
a real space. Peripheral vision and the anticipation of the
appearance of objects are essential to experience a virtual
space as if it were real.

Spatial awareness can be manipulated with controls
within the virtual environment (Fig. 10.1) [6]. For example,
users can select their real height or a different one, and a suc-
cessful immersion depends on consistency. Natural dimen-
sions, i.e., dimensions of the human body and proportion of
the ergonomics, are as crucial as the appearance of the sur-
rounding objects. The user is exposed to fixed spaces where
the image is presented from a single point of view or to a
continuous sequence where the user can opt to move through
virtual spaces. For both alternatives, there are visual capaci-
ties that can offer a range of 180 degrees or even 360 degrees.
Another dimension of awareness of space, commonly in the
area of architectural design and construction, is the bird’s-
eye view that allows for a visual of everything from above
(Fig. 10.2).
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Fig. 10.1 User testing
immersive environments.
(xImage showing a user
testing an in-progress, design
of an immersive environment
in virtual reality to get a better
perception of time and spatial
awareness. User feedback of
this experience may help in
making better design
decisions before actual
construction)

Fig. 10.2 Views in virtual realitys. (s«Left panel: bird’s eye view; center panel: continuous view; and right panel: point-of view in virtual

reality)

Virtual Reality

Virtual reality through a screen will always have the user
with one foot in the real world. In other words, people who
are experiencing the virtual world through a screen are still
aware of their presence out of the screen. The main attrac-
tion of IPEs is the ability to live within them. As mentioned
before, the immersion is subject to the adequate recreation of
the elements and its relationship with the user [7]. However,
it is still unreal. There remain unanswered questions, such as
“are virtual objects real?” or “are virtual events as meaning-
ful to the user as actual events?” For example, when accu-
mulating points for certain actions during a video game, one
could question, “Does the user feel that hurting someone or
breaking an object during the immersion are real events?”
Seeking answers to such questions will help immersive

reality better create stronger bonds with the virtual world.
This reflection will help in the successful advancement of
Lifestyle Medicine Center design protocols.

Interacting with virtual space is an opportunity to provide
better health services and, therefore, the immersion should
respect the value of the events and objects. Ultimately, the
success of this field depends on multidisciplinary teams
deciding on the construction of better spaces to save them
from failure and unsustainability [8].

The most crucial difference between IPE and the real
world is the awareness of the user. The immersion is a con-
sensual act where the user is conscious of being plugged in
and geared. The user is usually well aware that both envi-
ronments are different. Needless to say, there are situations
where the virtual world offers such a relieving escape from
reality that people may choose to accept the recreated reality
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as their preferred version. By understanding the benefits of
the IPE for the sustainability of architectural models, healthy
relationships between VR technology and users are possible.
Following are the other considerations to keep in mind:

e Innovation may eventually reach a hyperrealist effect
where there will be no noticeable difference between VR
and actual reality; until then, immersive experience users
will still be attached to external devices, and images may
still have failures in their representations;.

* The successful use of IPE depends on the ability to repre-
sent the desired environment with enough clarity for the
expected outcome to happen.

e Users must receive adequate orientation and training so
they stay focused on the objective of the exercise.

These considerations point out the need for more progress
and innovation, but at the same time, the design field is ready
to use what is available to start including these cost-effective
processes. This is in contrast to current design practices that
are primarily based on two-dimensional plans and screen-
sized (or paper-sized) renderings. Therefore, IPE to visualize
representations close enough to real design scenarios is an
attractive strategy.

In architecture, the design process should expose the user
to a sensory experience rooted in a way that human cogni-
tion can structure the information. Most of the processes are
unconscious, implying a relationship with the environment
shaped by a mentally constructed idea, which may prove to
be a challenge for innovation in IPE. However, mentally con-
structed ideas may facilitate the use of an immersive virtual
world because users can provide naturally developed inputs.

Changing the Perception of the Physical
World

In simulated reality, there is a connection that the archi-
tect or designer imagines to make the function and form
a collaborative process between body and mind. Spatial
immersion incorporates awareness and the sense of owner-
ship of the place, which allows for better and more critical
improvements. The designer can become a user, the user
a designer, and the user can be in the role of another user.
Even investors and consultants can experience the design
and user processes.

Generally speaking, people are equipped to interact in
IPEs. The production and consumption of video games and
apps for furnishing interiors, or taking pictures and apply-
ing filters for choosing new wall colors, are all available to
designers. Currently, digital images through photography are
available that allow manipulation of objects or images both
manually and with predesigned accessories. The critical dif-

ference between these methods and immersive reality is the
positioning of the user in space.

The design process using VR entails the inclusion of a series
of objects according to the following four broad categories:

1. Structural — basement, foundation, and vertical and hori-
zontal elements necessary for a generic shape of the space
to be built.

2. Elemental — walls, roof, ceiling, stairs.

3. Utilitarian — window, doors, toilets, ventilation systems,
and essential furniture that the user interacts with actively.

4. Decorative — paintings, curtains, and vegetation; these
elements will provide realism to the place and even some
design solutions for visual or comfort improvement;
according to this description, color and textures may be
added to this category as well.

The design of a building does not always develop in its
construction. This can result in unsuccessful designs that are
built, but then modified for improvement, or demolished and
rebuilt, with both efforts at great cost. Hence, the potential of
incorporating an immersed reality to save time and money
is immense. The capability of recreating images that sug-
gest the real existence of a space and its components allows
transcendence beyond the use of unidirectional models. The
architectural narrative may have the possibility of involving
scenarios of multiple interactions of the user and the space in
different settings, such as the following:

. Single user interacting with multiple layouts.

. Multiple users interacting with a single layout.

. Single user interacting with a single layout.

. Multiple users interacting with multiple layouts.

AW =

This experience can be enhanced by adding background
noise, light simulations, and the ability to include the ele-
mental, utilitarian, and decorative elements. These improve-
ments cannot only improve space, but the surrounding site
as well. One scenario of how the user-layout expertise can
be useful when there is excess daylight coming in through
south-facing windows in the Northern hemisphere is shown
in Fig. 10.3. In this scenario, certain environmental vari-
ables, such as the following, can be analyzed in order to
make design adjustments:

1. The wall dimensions, color, texture, heat absorption coef-
ficient, and wave intensity of the materials exposed to the
light that enters through the window in question.

2. The multiple positions in which the user is exposed to this
source of light, the ergonomic measures of the user, the
reflection of the sun on the different surfaces, and the sur-
face textures and colors that are related to the experience
and possible solutions.
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Fig. 10.3 Visual discomfort from excessive glarex. (xImage showing
how excessive glare from sunlight through windows creates visual dis-
comfort. Spaces such as these can be analyzed by computer simulations
and redesigned for optimal comfort)

3. The objects outside the window, their opaqueness, and
their change of appearance with changing user position.

4. The sun angles at different hours of the day and seasons
of the year.

Upon understanding this scenario, possible solutions need
to be recreated. This scenario is more of a reflection that can
have a positive impact on the return of investment and the
cost-benefits of IPE.

At this point, the use of IPE brings the possibility of a vir-
tual charrette. A simplistic description of a design charrette
is that it is an intensely focused activity intended to build con-
sensus among participants, develop solutions, and motivate
stakeholders to be committed to pursuing the goals of, in this
case, a Lifestyle Medicine Center [9]. A charrette is designed
to be an in-person interaction and is led by a facilitator. The
attendees are the design specialist, stakeholders, members
of the community as potential users, and other decision-
makers or influencers of the decision-making process, such
as lawyers, accountants, or technicians. For a virtual space,
some conditions can be eliminated and then substituted with
digitized attributes. The charrette idea can be deconstructed
through the lens of an immersive experience. In Table 10.1, a
direct contrast is made between the characteristics of a tradi-
tional design charrette and an immersive design “shar-ette”.
Charrette is a contemporary term and “shar-ette” is the origi-
nal term in French that refers to a small cart that transported
students and their architectural projects to the I’Ecole des
Beaux-arts in Paris. Since most students were using every
precious second to finish or improve their projects, in the

Design charrette
Location A room
Tools Markers, papers,
boards
Literature,
blueprints, building
schedule, guidelines,
and multiple
speakers from
specialized fields
Owner, facilitator,
project manager, one
stakeholder, one
member of the
community
25-50 (more usually
results in less
productivity)
Subject to
availability and
multiple scheduling
conflicts

Resources

Steering
committee

Participants

Time

Table 10.1 Design charrette vs. immersive design ‘shar-ette’ s

Immersive design shar-ette
IPE: Virtual creation of the
actual space to be designed
Computer, IPE gear, video or
audio recorder

All the resources will be
implemented in the

IPE. Specialists may also
record their own interaction
with the IPE to get their advice
or guidance

Owner, project manager, VR
specialist, notetaker

Any number

The time may or may not be a
major determinant since some
people would participate longer
than others. Also, specialist or

specific users can be invited to
many sessions if needed

aCharrette: meeting in which all the project participants collaboratively
design solutions. Abbreviations: /PE immersive physical environments,
VR virtual reality

end, shar-ettes became a place for intense brainstorming ses-
sions [9]. Using this interactive technique, multiple partici-
pants in an immersive experience may be recorded and their
feedback annotated. The host (i.e., a computer, hard drive,
cloud, or server) is essentially the cart of the shar-ette, and
the many interactions are the contributors to the results.

Lifestyle Medicine Architecture

Current Codes and Requirements of a Health
Center

The criteria to design any health center start from the basics
of good maintainability and high reliability. Shorter dis-
tances between key areas of attention to patients are recom-
mended. Facilities must also have the following elements,
regardless of the residential or outpatient therapeutic pro-
grams that apply:

1. Toilet facilities in a ratio of at least one toilet and one
lavatory for every 15 occupants in the case of outpatient
treatment programs [10].

2. At least one room for every 15 potential patients or users
of the clinic, allowing private interviews with users or
with users and their families.

3. “Living rooms,” i.e., waiting areas that provide comfort-
able sitting and natural and artificial lighting for multiple
uses including group therapy or recreational activities
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4. Outdoor areas for recreation, patios, terraces, or gardens.
5. Air-tight containers for the temporary storage of health-
care waste in three categories:

(a). Regulated (as indicated by the World Health
Organization): infectious, hazardous, and
radioactive.

(b). Non-regulated: general waste.

(c). Recycling which is optional but highly desirable.

6. A safe space to keep cleaning supplies.

7. Rooms for the preparation and consumption of food as
needed.

8. A first-aid kit area or room.

9. Other spaces required for specialized programs.

In general, all healthcare facilities must have walls, floors,
and ceilings in a good state of conservation and maintenance.
In addition, these facilities should have surfaces that are free
of moisture or leaks, sanitary installations including fixtures
and fittings in a good state of operation, natural and artificial
lighting, mechanisms for heating that are safe for the users
and the staff, especially those who are overweight/obese or
disabled/handicapped, and a maintenance plan for the equip-
ment and the facilities.

Elements of Lifestyle Medicine Facilities

Physical Rehabilitation

Physical rehabilitation (including physical therapy) is
the set of corrective measures to restore the disabled
patient’s independence to the highest capacity pos-
sible. As part of the medical assistance responsible for
developing functional and psychological capabilities of
the individual, rehabilitation activates the mechanisms

Fig. 10.4 A typical physical
therapy office space

of compensation to enable a dynamic and autonomous
existence.

The physical spaces needed are specific to the diagnosis,
evaluation, prevention, and treatment of disability to facili-
tate, maintain, or return the patient to the highest degree
of functional capacity and independence possible. Space
should allow for natural and mechanical movements of both
the physical exercise of a person and the therapeutic staff as
needed. It is important to note that good or bad performance
of physical movements should be expected and planned for,
not only those natural body movements that we all are famil-
iar with. The people receiving this kind of care are at risk of
losing or altering proper motion either temporarily or per-
manently and, thus, the role of this space is also to provide a
relaxing environment to have physical rehabilitation and not
to obstruct the progress of the patient.

There are various design concerns and implications in the
layout of a physical rehabilitation area (Fig. 10.4). At first
glance, this physical rehabilitation area may be adequate
since it is clean and visually pleasing. The concerns from
the architect or designer may be around the aesthetics and
other issues, such as efficiency of the air circulation and dis-
tribution of light. However, focusing solely on these issues
may actually exclude crucial user needs, such as transferring
into a wheelchair, not directly facing doctors who are work-
ing on the computer, and having no seating accommodation
for a companion. All these concerns should be appropriately
addressed in the design.

Nutrition, Gym, and Cooking Demonstration

Rooms

Basic requirements for nutrition and weight loss facilities
include a private office for a doctor or nutritionist, an area
for the interview and physical examination, a scale with
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stadiometer, and weight and height charts. Additionally, a
larger gathering room for demonstrations and testimonials,
and a kitchenette or culinary cart for demonstrations should
be provided. This innovative element of Lifestyle Medicine
Centers brings the opportunity to demonstrate the prepara-
tion of food and sharing of information and insights about
nutrition in a more visual and practical way. The type of
health concerns addressed in these spaces includes weight
loss, diabetes, and high blood pressure. They are also used
for education on sport nutrition, vegetarian and veganism,
and allergies. These demonstration rooms can help inspire
people to make lifestyle changes and make otherwise dif-
ficult processes easy, and even entertaining. Therefore, these
spaces should also allow for counseling, workshops, and
team activities. Due to cooking activities, these rooms have
to follow the same recommendations for a kitchen, which
accounts for a balance of hard and soft surfaces that can be
100% sanitized, a sink with potable water, stove or electric
range, safe garbage disposal, and an air supply that ensures
air exchange of a minimum of 100 cubic feet per minute or a
direct opening to the exterior which provides natural ventila-
tion as recommended by the American Society of Heating,
Refrigeration, and Air-Conditioning Engineers.

Substance Abuse and Medication Management
Substance abuse treatment and care of people who are experi-
encing withdrawal symptoms require treatment and rehabili-
tation rooms that must have infrastructure free of structural
risks for users and the staff working in them. Patients should
be accommodated in rooms for 15-25 people in units with
excellent acoustics that provide privacy for conversations.
Both individual and group conversations need comfortable
sitting areas with peaceful settings and neutral colors and
textures. They should also be free of smells that may trigger
anxiety or cravings and allow interaction with games, food,
and even pets. The characteristics of the space may include
homelike features, natural beauty, and special attention to the
scale of the area in a relationship to the user. One example
of why the scale of a room matters is that when the volumes
of spaces are too big, then the emptiness and echoes disturb
the experience; alternatively, when the volumes of spaces are
too small, then the occupants feel crowded. Decisions should
be based on the needs of users exposed to specific treatments
and the environmental features and surroundings required.
A more specific example is when patients are experienc-
ing anxiety due to withdrawal symptoms, and that anxiety
is exacerbated by certain colors, noises, or crowded spaces.

Stress Management: Acupuncture Rooms,
Meditation Rooms, and Outdoor Spaces

Stress management spaces, which also form a part of sub-
stance abuse treatment, should be clean, intimate spaces
that allow for lying on the floor as well as providing chairs,
beds, and/or pillows. Acoustics are critical since very low

voices and sounds, as well as silence, are part of the thera-
pies. Appropriate storage of clinical materials (e.g., acupunc-
ture needles) requires controlled, secured, and clean space.
Adjustable natural and artificial light, and access to views to
the outside, is also crucial. Colors and textures in surfaces
play a role in the relaxation process and are crucial elements
to consider in design, ideally tested with users and specialists
in pilot studies.

Immersive Physical Environments Applied
to Lifestyle Medicine Centers

Creating Virtual Reality Scenarios

The number of structural, elemental, utilitarian, and deco-
rative objects in Lifestyle Medicine Centers continues to
increase as technology advances. New medical, therapeutic,
and experimental procedures provide spaces with updated
specialized objects that, at least during a transitional period,
share the space with the older ones. What would be differ-
ent once the design process is open to an immersive experi-
ence? A virtual charrette, as described earlier, would create
awareness of unused objects, misused space, and accessibil-
ity issues.

Lifestyle Medicine Centers do not generally serve emer-
gencies as hospitals or other clinics with the obvious excep-
tion in medical fitness and cardiac rehabilitation programs.
Lifestyle Medicine Centers should emphasize customer ser-
vice with routine activities that involve cashiers, receipts,
transactions, claims, and emotional tensions. As in any
healthcare space, these centers have paperwork, laughter,
conversations, arguments, and coexistence of patients who
are in recovery with others that are in the process of dete-
rioration. Some patients arrive with enthusiasm, while other
patients arrive in anxiety or solitude. This is consistent with
the tenet that lifestyle medicine aims to optimize health for
all patients across the spectrum of wellness-to-illness.

For each step in any healing process, space provides
opportunities for different user interactions. Embodiment
and involvement in design increase awareness and presence.
In some cases, the user can be replaced by a virtual replica,
even one with different physical characteristics if needed.
These virtual replicas in the form of an avatar, i.e., a graphi-
cal representation of a user, can modify actions and alert the
user to any design deficiencies [11].

Workflow

The workflow in healthcare facilities reveals physical rela-
tionships among multiple functions that ultimately deter-
mine the configuration of the spaces. The flow diagrams in
Figs. 10.5 and 10.6 show movement and communication
of functions, people, procedures, and safety. The physical
configuration of the healthcare facility and its logistical sys-
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Fig. 10.5 Recommended
workflow for spaces in
healthcare facilities
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tems are inextricably intertwined. The site restraints, climate,
surrounding facilities, budget, and available technology also
influence the configuration. The implementation of new
alternatives generated by new medical procedures, such as
immersive reality, will eventually change the configuration.
Preparedness, adaptive spaces, and a bundled generation of
alternatives where technology and sustainability merge are
essential [12].

All units must have ventilation, natural lighting, colors,
and subtle textures, which have a positive impact on mood.
The versatility of the spaces is a determining factor for the
design of an efficient health center. Another primary design
requirement is accessibility. The different offices of the
Lifestyle Medicine Center may have architectural barriers
that do not correspond to its requirements. In the design of
a healthcare building, stakeholders should be aware that any
person, regardless of age or level of ability, should easily be
able to perform the following actions:

* Wandering (navigate to another space).

e Apprehension (e.g., catch or grab something for personal
safety).

* Location (identification of the self in a precise place).

PHARMACY

¥

e Communication (exchanging information necessary for
the development of an activity).

All of these actions are directly related to activities. The
workflow in these facilities begins with the appointment of
the patient in person or remotely, i.e., via phone or electroni-
cally. Once the patient is present to be attended, there is a pre-
interview, after which the person receives information and is
subject to the primary auscultation, e.g., weight, blood pres-
sure, temperature. These initial steps are part of a preventive
service to not only confirm or establish a record of individual
health but also assess the physical or psychological state at
that time to guide priority of the attention. These steps may
be annoying and tedious to some personnel. Therefore, a bet-
ter workflow should operationalize efficiently the following
functions:

1. Streamline patient flow, which improves the level of
service.

2. Welcome patients as they come or allow them to wait
comfortably and accommodate proper signage.

3. Keep staff organized and in control of their responsibili-
ties, which contribute to the quality of medical care.
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4. Have clear access to the routine circulation of the staff
and evacuation routes.

5. Have interior design solutions, which are scalable and
adaptable to increases in volume, patients, emergencies,
and contingencies.

6. Maintenance that is easy and effective.

Any disruption of the above functions can cause distrac-
tions, fatigue, and interruptions, which can interfere with the
care of the patient. Workflows consolidate various working
tools into a single system to reduce unnecessary inefficien-
cies, establishing a work order and rules of interaction for
employee groups. One must remember that these workflows
must allow for traumatic moments, alarming scenarios, and
need to minimize infections by avoiding disturbing sensa-
tions and physical exposures.

Mobility solutions, with or without the use of immersed
reality, help optimize the care of the patient and strive to
be more efficient. However, patient-caregiver relationships
have evolved to a state in the current healthcare climate
that at times can be distant, cold, rude, and frankly counter-
productive. The effective use of design and operation based
on virtual spaces optimizes complicated workflows, while
eliminating most risks for staff and patients and allowing
humanistic and compassionate solutions.

Staff

Roles and functions of different types of healthcare pro-
fessionals (HCPs) in lifestyle medicine follow the same
workflow and hierarchy as any healthcare system, which
focuses on patients with different chronic diseases.
According to the Patient Navigator Training Collaborative
(https://patientnavigatortraining.org/ [Accessed  on
February 15, 2020]), a state-of-the-art manual for collab-
orative healthcare environments, lifestyle medicine team
members include:

e Physicians.

e Advanced practice providers (e.g., nurse practitioners and
physician assistants).

e Nurses.

* Pharmacists.

* Medical technologists, assistants, and technicians.

» Therapists and rehabilitation specialists.

* Emotional, social, and spiritual support professionals.

* Administrative and support staff.

e Community health workers and patient navigators.

e Primary care clinician and appropriate consultants.

Lifestyle medicine patient encounters, especially the ini-
tial encounter when the diagnosis is first evaluated, involve
many more people than just the physician. An example time
sequence of events follows [13]:

1. The front desk staff schedules the appointment, finds the
medical record, makes a reminder call, greets the patient,
and verifies insurance information.

2. A nurse or medical assistant records the patient’s weight
(and other anthropometrics), vital signs, and other metrics
(e.g., glucose), escorts the patient to an exam room, and
records the reason for the visit and other routine informa-
tion (e.g., new allergies and medications).

3. The physician or advanced practice provider examines
and interviews the patient to develop a diagnosis and care
plan.

4. If alab or radiology test is necessary, a technician or other
HCP performs the test.

5. Test results are discussed with the patient by members of
the team.

6. Treatments are implemented with inclusion of other HCP
team members, such as a pharmacist.

7. Finally, medical billing experts interact with the patient
regarding pertinent financial aspects of the encounter, and
for patients whose treatment requires follow-up, the
administrative staff schedules necessary appointments.

Population Served

Lifestyle Medicine Centers rely on medical evidence to pre-
vent and treat chronic disease, based on the underlying cause
of illness and not just symptoms. Potentially, lifestyle medi-
cine can serve up to 80% or more of all patients in the USA
since most of the attention provided by hospitals, specialty
clinics, and research care is the result of, or at least contrib-
uted by, unhealthy lifestyles [14].

Lifestyle medicine patients have to be particularly and
actively involved in their care. Patient participation depends
on motivational principles, including comfortable and wel-
coming spaces. Many causes of health problems that result
in chronic disease are linked to vicious cycles. For example,
inadequate sleep can lead to fatigue, fatigue to inactivity,
inactivity to overeating, each of these to obesity and depres-
sion, leading to metabolic syndrome, type 2 diabetes, sexual
dysfunction, mood disorders, and cardiovascular disease,
which ultimately disturbs sleep hygiene [15]. In an ideal
world, treatments would be supported by adequate and sus-
tained public health efforts that offer not only temporary
relief while being in the sessions but also a set of tools and
new behaviors that support the necessary lifestyle changes
outside of the Lifestyle Medicine Center. Therefore, the
more the center has a welcoming, home-like appearance, the
easier the patients can be engaged and activated for change.

Routine Clinical Equipment

The design of a clinic, or any functional space for that mat-
ter, should account for all the required equipment. The ugli-
ness and bulkiness of an instrument can adversely change
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Table 10.2 Routine clinical equipment requirements

Type of
Equipment Size connection Level of mobility
X-ray Large Electric Fixed or mobile
equipment appliance
Centrifuge Small Electric Mobile
appliance
Lab Small None Mobile
microscope appliance
Stretcher Large tool None Mobile with wheels
Surgical table Large None Fixed or mobile
furniture with wheels

the patient experience. Noise and visual pollution may result
from cramped and cluttered quarters, and the ultimate goal
of healing will be unreachable. Routine clinical equipment
should be organized and sorted in charts to show specific
space requirements in a room, helping overall design deci-
sions. First, the size and type of equipment (appliance, tool,
chart, etc.) must be included. Second, the equipment should
be sorted by the type of connection each piece needs, whether
it be electric, water, gas, computer/data, or none, which can
help with room location and organization. Last, the mobil-
ity for each piece of equipment — whether the equipment is
fixed or mobile, with and without wheels — should be listed.
Table 10.2 shows a sample chart with five pieces of equip-
ment. Such organizing charts are crucial in the early stages
of design of Lifestyle Medicine Centers.

Routine Miscellaneous Equipment

Miscellaneous equipment or large, medium, and small appli-
ances (e.g., lab refrigerators, ventilators, computer equip-
ment, exam tables, wheelchairs, oxygen tanks, and hospital
beds) are usually in the way of the natural flow of people.
Nonetheless, they are typically necessary and have to be
accommodated. Many pieces of equipment are connected to
data and electric outlets, and in most cases, they are attached
or located beside the patient in the room. These consider-
ations to create a less-intrusive environment with strategic
equipment placement can be very challenging. Clustering
and decentralizing equipment in this regard may be helpful.
Having a place to store the equipment while it is not in use is
ideal. A chart similar to the one shown in Table 10.2 should
be used to categorize, organize, and sort the requirements of
each piece of equipment so that suitable spaces to store and
locate them when in use can be planned for in advance.

Handicap Accessibility

An important healthcare facility design feature is acces-
sibility. Architectural barriers in the design of a Lifestyle
Medicine Center should be avoided. The space must suit the
spatial needs of any person, regardless of age or level of
ability, to access and perform actions of wandering, appre-
hension, location, and communication. Examples of the

types of physical disability to consider for these actions are
as follows:

1. Physical impairment.

2. Short or tall stature, cachexia and obesity.

3. Elderly and frail.

4. Cognitive dysfunction and developmental/psychiatric
disorders.

Other special needs (bleeding diathesis, seizure, dysauto-
nomia, etc.)

e

Architectural design considerations for these types of dis-
abilities vary and require attention. Compliance with current
rules of accessibility lists conditions for non-discrimination,
which require the design to pay attention to the welcoming
appearance of every space. Generally, a functional space has
no edges or rough floors where people with disabilities can
get hurt. Doors, steps, stairs, and access to the use of furni-
ture should be available to all. Bathrooms should allow for
appropriate levels of privacy and space with toileting, show-
ering, and robing/disrobing as needed, as well as acceptable
levels of cleaning and collection of items.

Furniture, Décor, and Artwork

The most used decorations and accessories for healthcare
facilities are pictures, paintings, plants, coffee tables, toys,
figurines, sculptures, panels, curtains, carpets and area rugs,
lighting fixtures, and seasonal décor. The role of these acces-
sories is to comfort the patient during the stay. Plants and
area rugs, for example, contribute to cleaning the air and
controlling acoustics respectively.

A feeling of being at home is key during healing processes
and tends to lower stress. According to Jennifer Silvis, a spe-
cialist in healthcare design, the use of bright colors in patient
rooms is disturbing, unpleasant, and make people agitated
[16]. Vibrant bright colors are welcome in children areas
and areas where one wants people to keep moving. Another
important consideration is to coordinate colors so the com-
bination is soft, and not psychedelic. Cold and warm colors
have different effects on people. Cold colors are calming and
are characterized by the minimum or complete absence of
red and yellow. Warm colors are more vibrant and tend to
have more yellow and red hues. Neutral colors such as beige
and wooden tones bring balance and tranquility, and work
well alongside both cold and warm colors.

Safety and Emergency Management

The fundamental questions about safety and emergency
plans are related to whether injuries or death to patients or
staff will occur should the equipment or systems (intercon-
nected pieces of equipment) fail [17]:
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1. Would the failure of the system or equipment be likely to
cause major injury or death to patients or caregivers?

2. Would the failure of the system or equipment be likely to
cause minor injury to patients or caregivers?

3. Would the failure of the system or equipment be unlikely
to cause injury, but discomfort to patients?

4. Would the failure of the system or equipment have no
impact on patient care?

Failures of the system include any interruption to the rou-
tine of the facility. They could be natural disasters, chemical
spills, infection exposure, leaks, fractures of building ele-
ments, fire, and many others.

It is recommended that instead of basing safety and
emergency procedures on assumptions, plans for Lifestyle
Medicine Centers should include a risk assessment of what
would happen to patients or caregivers if the system was lost
or compromised with the existing or planned conditions. The
administrative requirements, which generally include poli-
cies and preventive maintenance requirements, should also
apply to new and existing facilities, systems, and equipment.
Again, the safety and emergency preparedness plans are a
response to the real conditions of the building. An immersive
experience where the site is virtually created may help allo-
cate, distribute, manage, and create emergency scenarios for
better planning in advance.

Operations, Management, Maintenance,
Cleaning, and Utilities

General guidelines for healthcare facilities include having
proper ventilation. All structural, elemental, functional,
and decorative elements of the building and spaces should
avoid excessive moisture (to prevent mold). Facilities must
have easy-to-clean areas (asepsis) and smooth angles and
corners. Ideally, cleaning routines are scheduled every day
and recorded by the maintenance staff. Sanitation should
be required more than once a day in bathrooms, laborato-
ries, and other spaces where fluids are handled. Other areas
should be sanitized with a different frequency depend-
ing on specific needs. Cleaning staff should be available
at all times for urgent situations (spills, breakage, fecal
and urinary incontinence, vomiting, bleeding, etc.). It is
desirable to have a janitorial room with enough space for
cleaning supplies, tools, and equipment as well as an all-
purpose utility sink. A janitorial room in every floor (in
case of a multistory building) or at reasonable distances is
also desirable to avoid disruption of the work and patient
flow as well as to attend to emergencies faster. The rule of
thumb is to always have one of these rooms close to the
service entrance of the building or by the stairs, or near
the restrooms.

Improving Physical Spaces

Area, Volume, and Relationships of Spaces

Health centers should have spaces in which surfaces and
heights of elements allow for sightlines or views from one
point inside the facility to an element that gives directionality,
orientation, or information, such as views to nature, sunlight,
art, or a television screen. This, along with fresh air and good
ventilation, brings comfort to the users. The design specifica-
tions for carrying out the functional program of a Lifestyle
Medicine Center should have optimal ratios between the floor
area and the number of users. Guidelines and policies have
minimum requirements for operations; however, in order
to realize the goals of a Lifestyle Medicine Center, design
relationships between users and space should go over and
above these requirements. Basic safety codes that encompass
fire protection include the Life Safety Code and the Heath
Care Facilities Code that regulate fire prevention, emergency
procedures, smoke detection, and panic management. These
codes not only cover installation, operation, testing and main-
tenance of the facilities, materials, equipment, and appli-
ances, but also have recommendations for staff training and
user preparedness. The distances between, and distributions
of areas by function, within the building also need attention.
Emergency exit corridor widths must consider door sizes,
locations of sprinklers, and fire alarms. Their proximity to
very crowded spaces and placement away from fuel or eas-
ily combustible materials is crucial. Emergency escape routes
need to be designed after considering the distance between
the farthest place of the building and the exit, obstacles, work
and patient flows, and vertical circulation.

Centralization Versus Decentralization
of Functions
Strategies are necessary for clinical processes that rely on
machines and other elements that are easy to access or control.
Healthcare involves multitasking and efficiency, which require
highly organized staff, materials, and procedures. Some con-
cerns retrieved from visitors’ online reviews describe that a
perception of clutter exists when many people and objects
are interacting within an insufficient space. To succeed, this
requires a level of coordination among staff and HCPs, and
that can be physically and mentally intensive and exhausting.
Compact treatment rooms may improve performance
only if the necessary devices for the treatment have enough
space to operate. Good design will allow both users and
devices to perform efficiently. Some suggestions for meeting
this design goal are as follows [18]:

e Centralize: Cluster all the devices and accessories that are
used for the same purpose in the same area of the room or
space, or store them in wall closets to keep them orga-
nized and safe.
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e [Integrate: Remove unnecessary barriers such as walls or
unused furniture when possible.

e Decentralize: Optimize routes for machines and people to
move in and out as needed and share spaces within the
facility.

Acoustics

Optimal acoustics in a Lifestyle Medicine Center includes
noise control and wayfinding through an echolocation effect.
It is difficult to understand and separate different noises in
places with bad acoustics. While this is true for anyone,
people who use hearing aids are especially sensitive to back-
ground noise, such as ventilation equipment, chairs being
dragged across the floor, and weights banging in the gym.

In order to listen to conversation, sound in an enclo-
sure must have a very short resonance. Acoustic walls are
needed to absorb and direct sound, especially in waiting
rooms. For staff, as well as people with visual impairments,
excellent acoustics can be of great help since it is a way-
finding tool [19].

Good acoustics require insulation in walls, ground, roof,
windows, and doors to attenuate outside noise. Despite the
importance of this environmental feature, noise pollution
is one of the most disregarded problems that happen in
indoor and outdoor spaces in Lifestyle Medicine Centers.
Some effective acoustical materials are sound absorbing
panels made up of glass and mineral fibers that can be sus-
pended from the ceiling to increase speech intelligibility, or
wall panels made up of or glass and natural fibers to reduce
echoes [20].

Sightlines
Clear wayfinding and signage naturally guide users through
a building. Patients, visitors, and staff all need to know where
they are, what their destination is, and how to get there and
return. A patient’s sense of independence and confidence is
encouraged by making spaces easy to find, identify, and use
without asking for help. Building elements such as colors,
textures, patterns, as well as artwork and signage should all
give cues [12].

The following design considerations could measurably
improve patient outcomes.

* Include sound and braille in posters and signage to make
them inclusive and accessible. All of them should be illu-
minated in such a way that they do not produce glare, and
the characters of the labels should be clear, with vivid and
contrasting colors and large letters with enough separa-
tion provided between them.

e Hallways must be identified through edges, color con-
trasts, and textures. All the flooring must be non-slip and
without protrusions, which may cause tripping. Different

textures can distinguish the difference between different
spaces. They must be non-reflective and their color must
contrast with the walls.

e The sounds produced by floor and wall finishes as one
walks should be carefully considered since some individ-
uals who are visually impaired touch walls and floors
with their sticks to identify the location of obstacles.

Air Quality

Air quality includes controlled airflows for optimal natural
ventilation, mechanical ventilation, odor management, and
pollution control (to manage volatile organic compounds,
semi-volatile organic compounds, and cross-contamination).
Poorly designed, maintained, and operated ventilation sys-
tems elevate the risk of infections. The techniques applied
to control contaminants in healthcare facilities consist of (1)
control by dilution through the ventilation with clean air, (2)
purification of the air by physical filtration (passive system),
and/or (3) the use of systems to dilute active contaminants,
such as ultraviolet radiation or photocatalysis [19].

Air conditioning must ensure the control of temperature
and humidity within ranges of comfort and must minimize
odors, prevent uncontrolled dispersal of pollutants, and pro-
tect against environmental contaminants. Strategic allocation
of natural and strictly expert-guided planning of ventilation
systems is also required [19]. The guidelines for odor con-
trol recommend avoiding contact with materials and plants
that provoke allergies. Specific allergens include formalde-
hyde, isocyanate (found in insulation, adhesives, and paints),
nickel, dust, mold, tobacco smoke, environmental pollution,
perfumes, animal dander, pollen, birch, and bushes and other
non-coniferous plants with strong fragrances (jasmine, hya-
cinths, lilacs, chrysanthemums, etc.).

Daylight and Electrical Lighting

Light is associated with well-being and health. A diagram
and careful analysis of the solar path will assist the design
and positioning of windows, skylights, and other openings,
admitting sunlight (directly or indirectly) throughout the
year. This allows collective strategies that may admit ample
natural light wherever feasible and using color-corrected
lighting sources in interior spaces, including ones that simu-
late natural daylight [12].

Lighting installation must consider two aspects: aesthet-
ics and technology. The aesthetics, while mostly qualitative,
must ensure a comfortable visual environment and pleas-
ant atmosphere where light and shadow are well organized.
The technological aspect is quantitative and ensures that
the lighting levels for activities in each place are satisfied.
Lighting levels for various spaces in the Lifestyle Medicine
Center, as well as the glare index (index for discomfort due
to visual glare) and color-rendering index (ability of light
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to reveal colors), have to be considered during the lighting
design process.

Thermal Comfort

Thermal comfort is a subjective evaluation of how comfort-
able a certain place feels based on the body’s transfer of heat.
Thermal comfort is closely related to thermal stress, which is
also subjective. Both thermal comfort and thermal stress rely
on the relationship between environmental elements (e.g., air
and objects) that hold heat and the human. The environmen-
tal factors that must be taken into consideration for optimal
thermal comfort are air temperature, radiant temperature, air
velocity, and humidity.

The built (man-made) environment uses air dynamics to
condition indoor and outdoor spaces. Typically, ventilation
systems can control the air temperature, velocity, and humid-
ity. However, most ventilation systems are generic and fail
to consider properties of building materials and accessories,
such as radiation (the capability of retaining heat and trans-
ferring it to air). Radiation (electromagnetic waves transfer-
ring energy) accounts for 75% of the total of heat transfer
in a building, while conduction (transfer of heat by direct
contact) and convection (transfer of heat by motion of mat-
ter) account for the remaining 25%. The effectiveness of the
system is determined by the emittance (ability to emit tem-
perature) of materials and placement of insulation (materials
that slow down heat transfer). To prevent offsets between the
thermal quality of different spaces, walls, and interior parti-
tions of the thermal envelope, designers and decision-makers
should follow guidelines suited to the climatic zone in which
the building is located [21].

Assurance of Effective Design

The use of advanced VR, although shown in science fiction
movies for decades (e.g., The Matrix, Ender’s Game, Ready
Player One), is still a new field. Its effectiveness in design-
ing IPE needs to be established by controls, which include
isolating the system from external factors that are not part
of the evaluation. There is much debate in this area, but iso-
lation from external factors is necessary so that the evalua-
tion is fair. Design has become more complex as technology
advances, and the options are endless. Sometimes, there are
too many options along with market pressures, leading to
standardization, as well as some level of dehumanization.
Social behavior research now includes algorithms to guess
user preferences based on social media and web searches
data. In general, people lack the ability to control their envi-
ronments according to personal needs. The immersive design
shar-ette may be impractical or unfeasible at times, but it can
work very effectively as a tool to obtain better results based
on experiences of different types of users and stakeholders.
Since IPE are still not commonly used, all the parameters to

measure their effectiveness are preliminary. In practice, it is
still challenging to prevent designs based on IPE from being
affected by external factors such as privacy, misuse of data
and technology, computer failure, lack of participants, inade-
quate interpretation, market pressures, and others. However,
there is a set of preliminary assessments that measure the
effectiveness of design processes in IPE [22].

1. Prediction vs. Feedback: to predict a design, convert it
into IPE, test it with users, decision-makers, stakeholders,
and analyze the feedback.

2. Cost-benefits: to account for the costs of technology, soft-
ware, programming, designing, animation, and other
expert areas implicated in the creation of IPE, use per ses-
sion, and the collection and interpretation of data; also to
account for the costs of a traditional design process, with
modifications, delays, construction, demolition (when
those demolitions are the product of bad design), and fail-
ures in systems; and then to compare the costs of IPE with
the traditional design process.

3. Engagement: organize a site visit to existing facilities
(one that needs to be renovated or a similar, existing facil-
ity as the one to be constructed) with users, decision-
makers, and stakeholders. Collect comments,
recommendations for improvements, and other valuable
feedback. Take a similar sample of participants into an
IPE and collect the same set of observations. The key is to
identify whether the participants are more engaged when
the building is not built, as compared to being in an exist-
ing building.

4. Commitment. designers, architects, planners, contractors,
subcontractors, investors, and consultants from the design
side and facilities manager, staff, administrators, physi-
cians, and nurses from the Lifestyle Medicine Center will
compare their decisions in both an actual built environment
and an IPE. The key is to observe whether these partici-
pants feel more committed to their job when knowing that
their opinions are considered before construction happens.

Responses to Health and Wellness

Harmonious environments are a result of natural responses
to a person’s needs, which are desirable for any person,
but crucial for those in medical treatment. Including users’
voices into the design process is an approach that connects
the person with the healing process. IPE may sometimes
serve as treatments themselves. Healing processes have been
tied to practicing yoga or other practices that involve the
control of the functions of the body, organs, and energies to
heal. Immersive technologies can make people aware of their
healing process and influence their recovery. Now, there is a
real possibility of incorporating personal needs and expecta-
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tions into Lifestyle Medicine Centers by digitally recording
experiences from users that are in search of their wellness.

Therapeutic Environments

Therapeutic environments and their design include envi-
sioning the facilities from their interiors, surroundings, and
views. Patient safety protocols, equipment, crowded spaces,
internal corridors, and similar elements that tie the user to
being in an institutional setting commonly add to stress.
For a Lifestyle Medicine Center, a therapeutic environment
must provide home-like experiences while maintaining safe
conditions. Design alternatives, such as IPE can help create
this balance. Knowledge of how equipment and procedures
work, especially those machines that are heavy or require
connection to power or to the patient, requires attention.

Environmental Stress Strategy

The success of a well-designed space will reduce or elimi-
nate environmental stressors, provide positive distractions,
enable social support, and give a sense of control. Providing
views of the outdoors from wherever possible or photo
murals of nature scenes is helpful where outdoor views are
not available and using familiar and culturally relevant mate-
rials wherever it is consistent with sanitation procedures and
other functional needs all help provide a stress-free environ-
ment. Some examples sanitation concerns when using cul-
turally relevant materials include, for example, using porous
materials such as adobe that are difficult to clean and sani-
tize. However, there are other strategies to make comfortable
environments for patients, such as using cheerful and var-
ied colors and textures. It is important to keep in mind that
some colors are inappropriate and can interfere with proper
assessments of health, for example, patients’ pallor and skin
tones when the specialist needs to observe skin color during
diagnosis. Particular colors or color combinations may dis-
orient older or impaired patients due to their reflectivity or
contrast. Some patients and staff, and particularly some psy-
chiatric patients, may find some certain color combination to
be disturbing [12]. The inclusion of elements that establish a
calming mood and motivational experience in the IPE is key.
The ability to get accurate feedback from the design process
based on immersive experience depends on how realistic the
experience is.

Visitors’ Experiences

Approximately 50 Google reviews of lifestyle medicine were
found and studied after using the search terms “Lifestyle
Medicine Center” in Google and checking search results
(reviews) randomly. Reviews of top Lifestyle Medicine
Centers across the USA revealed feedback about the quality
of the attention by the staff or physician as the first concern.
The next most discussed topic is waiting time, and the third

is the condition of the facility. Although the feedback regard-
ing attention and time is key for the design process, the qual-
ity of facilities is also very important. It is worth reflecting
about how proper design may solve or alleviate concerns.
The comment “Long wait but great service” provides insight
that people can wait for long periods, but a comfortable place
to stay must be provided. Other comments that relate to facil-
ity conditions are as follows:

“Very nice and clean facility.”

“Best place for physical.”

“Clean, friendly staff and different choices on menu to
choose from.”

“All round great office, great staff, great Dr, great
experience!”

“I have never seen such dingy and run down rooms, and
especially the bathrooms.”

“Horribly rude staff, super slow service, and dirty
restrooms!”

“Very knowledgeable and a pleasant experience.”

“Friendly environment and good customer care and
services!”

A larger and more systematic review of comments is
required to make sound conclusions; however, a short pre-
liminary study of Google reviews indicates that visitors may
be very aware of the quality of the surrounding environment
and design in Lifestyle Medicine Centers. Good service in
these facilities includes not only aspects of medical care but
also the design features. The design process is responsible for
providing the overall mindset of staff. For users, visitors, and
companions, the waiting time and buildup of stress require
that they enter facilities that are conducive to relaxation.

Performance of the Clinical Staff.

There is an expected increase of productivity in healthcare
facilities through better design practices. Noise reduction,
access to daylight, appropriate lighting, safe “off-stage”
areas for respite, proximity to other staff, and proper use of
technology, supplies, and charting have mostly been focused
on the patient and patient’s family. However, these factors
also have potential benefits for staff and caregivers in terms
of satisfaction, effectiveness, and staff retention.

Core Recommendations

Decision-Making
IPE and VR may be used to assess the impact of user input
toward design.

1. Consider creating immersive design shar-ettes for collect-
ing voices that can be recorded digitally to obtain better
results based on living experiences from all types of users
and stakeholders [9].
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2. Plan an introductory session for participants to get famil-
iarized with the technology and stay focused on the objec-
tive of the exercise.

3. Add layers of awareness into virtually created or recre-
ated environments where users can identify unused
objects, misused space, accessibility issues, and any other
design deficiencies [23].

Cost Control

Projected savings from a cost-benefit analysis may include
savings on treatments, patient satisfaction, productivity, and
operational-construction costs.

1. Compare the costs of technology, software, program-
ming, designing, animation, and other expert areas
required in the creation of IPE, the amount of use per ses-
sion, and the collection and interpretation of data with the
costs of a traditional design process, its modifications,
delays, construction, demolition (when those demolitions
are the product of bad design), and failures in systems.

2. Create an architectural narrative that makes participants
value the importance of their input in the cost of the
project.

3. Consider emergency preparedness or contingency plans
not only for safety but also for unnecessary expenses or
misuse of elements.

Engaging Stakeholders

More productive and efficient design shar-ettes and working
sessions can be developed.

1. Inspire people to commit to the goals of the project by
highlighting the importance of their decisions and help
them identify better or different ways to perform their
responsibilities based on what they experience in the [PE.

2. Develop the capability, as a design team, to represent the
desired environment with enough clarity for expected
outcomes to happen from all kinds of users and
stakeholders.

3. Inspire ownership of the place to allow for better and
more critical improvements. The designer could become
a user, the user a designer, or the user could be in the role
of another user; even investors and consultants could
experience design and use the spaces.

4. Base safety and emergency plans on simulations of real
conditions of the building. An immersive experience
where the site is virtually created may help allocate, dis-

tribute, manage, and create emergency scenarios for bet-
ter planning.

Incorporating Individual Input into
Participatory Virtual Spaces

There are enhanced opportunities of comparing and con-
trasting multiple design solutions at once. The immersive
design shar-ette is an intensely focused activity intended to
build consensus among participants, develop solutions, and
motivate stakeholders to be committed to pursue the goals of
a Lifestyle Medicine Center. Design guidelines need to be
considered when creating an IPE for a Lifestyle Medicine
Center.

1. Provide a relaxing environment to have adequate therapy
and not obstruct the progress of the patient in physical
rehabilitation, nutrition treatment, substance abuse con-
trol, and stress management.

2. Respect workflows and safety procedures.

3. Address accessibility to provide adequate freedom for
performing actions of wandering, apprehension, location,
and communication.

4. Provide proper ventilation and access for deep cleaning in
all areas.

5. Attend centralization and decentralization needs for staff,
materials, and procedures.

6. Provide good acoustics, sightlines, wayfinding, air qual-
ity, lighting, and thermal comfort.

Conclusions

For Lifestyle Medicine Centers, stakeholders and users
should be key decision-makers in architectural and interior
design processes, but most often they are not consulted until
significant planning is done. The IPE opens a virtual thresh-
old bringing participants into decision-making and an active
interaction with the building without actually constructing
it. The sense of presence empowers investors, contractors,
designers, future staff, and potential patients by giving them
voice and accountability.

Innovative approaches are necessary to advance strategies
for sustainable built environments, and avoid unnecessary
expenses for mistakes or high costs of failed projects. The
integration of state-of-the-art VR tools is key for the devel-
opment of design and construction. Collaboration and com-
munication between all the participants can be enabled by
taking advantage of computational systems and programs
to collect firsthand data from vivid experiences in immer-
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sive spaces. For current and future patients, some of their
most personal, healing moments may occur inside Lifestyle
Medicine Centers, and they deserve spaces that connect them
to the best care and help them heal in the best way possible.
Staff working in the facility requires a building that allows
them to perform at their highest level, while also improving
their own health and wellness. Family members and visitors
should step into spaces that inspire comfort and joy.
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High-Touch and Human Resources
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Abbreviations

APP  Advanced practice provider
EHR Electronic health records
HCP  Healthcare professional
QOL  Quality of life
High-Touch Models

The term “high-touch” is difficult to define since it is utilized
in multiple settings and with multiple components. High-
touch starts with centering on the patient experience within
the context of interactions among patients, health care pro-
fessionals (HCP), and staff on the care team. The high-touch
experience is particularly relevant for Lifestyle Medicine
Centers and influences patients’ willingness to engage the
healthcare system [1]. Consequently, in order to improve
quality of care and decrease costs, the Affordable Care Act
and the Center for Medicare and Medicaid have encouraged
a wide range of initiatives to design novel high-touch models
(Table 11.1).

One model is a “direct patient contracting practice.” The
premise of this innovative construct is based on the idea that
access and quality of care will be improved without third-
party payers. These constructs are referred to as “concierge”,
“boutique,” “cash-only,” “retainer,” “patient-centric,” “direct
primary care,” “specialty care,” or ‘“high-touch primary
care.” In lieu of traditional insurance arrangements, patients
are promised a more personalized and accessible care —
“high touch” [2]. Typically, these patients pay a subscription
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Table 11.1 High-touch models*

Ambulatory intensive caring unit
Care guides

Concierge

Community health advisors

Direct patient contacting practice
Electronic health record patient portal
Health through early awareness and learning
High-intensity

High-touch care

Patient-centered care

Patient navigators

Patient/team-based combination care
Team-based care

Warm handoff

“Patient portals are hybridized high-tech/high-touch

fee (on a monthly or yearly basis) that covers all primary
care services and gives unhurried, same day, round-the-clock
accessibility by a primary care HCP with a limited panel of
patients.

High-intensity models are defined by the National
Institute of Health Care Reform as “...care provided by a
multidisciplinary team for patients with complex conditions.
The end result is to improve care and lower health care cost”
[3]. This type of high-intensity care model is in fact high-
touch and promotes frequent direct person-to-person interac-
tion. The result is to optimize care by focusing on methods
to improve adherence to treatment plans and behaviors that
prevent disease and complications. Since there are multiple
interactions, there are limitations on how to measure effec-
tive outcomes of high-touch primary care. Nevertheless, it
has proved to be a cost-effective strategy [4].

A high-intensity, high-touch model can provide some or
all of the following services:

1. A preventative cardiovascular program

2. On-site medication dispensing
3. Small patient panels

m
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4. More time allotted per visit

. More frequent visits

6. Electronic health records (EHR) portal for patient access
to lab results, other tests, and messaging

7. Courtesy transportation

8. Walk-in hours

W

Theories that explain a decrease in healthcare cost with
these models point to a culture of accountability and trust
that develops between the patient and the HCP. These posi-
tive interactions can result in positive behavior modification.
More frequent HCP visits can bring about better adherence
with lifestyle recommendations and therefore improved out-
comes. For example, positive behaviors improve engage-
ment and glucose monitoring, which translates into better
glycemic control, decreased diabetes complications, and
improved overall health. High-touch models also allow more
timely diagnosis of problems in an ambulatory setting and
facilitated preventive care [4].

Encouraging use of the EHR portal to view lab results
and medical records, request medication refills, and ask
non-emergent questions can be empowering and activate
the patient for positive change. This is another form of high-
touch/high-tech interaction where messages sent through a
patient portal provides a system of timely human contacts
with an electronic interface, and can be more efficiently uti-
lized than just making rushed telephone callbacks.

Another innovative model is “high-touch care” [5]. This
provides a highly supportive experience where patients are
encouraged to play a more active role in their own health-
care. High-touch care integrates HCP and staff, in a multidis-
ciplinary team approach to directly interact with (“touch”)
patients and provide many different services. An Advance
Practice Provider (APP), such as a Nurse Practitioner
(NP) or Physician Assistant (PA), can monitor the patient
and assist in diagnosis, management, and follow-up. A
Registered Dietician Nutritionist (RDN) and/or healthcare
coach can also be consulted for nutrition, lifestyle, and
behavior changes. A registered nurse (RN) can contribute
further counseling about lifestyle change as well as medica-
tion education, safety, and adherence. A cognitive behavioral
therapist can also be involved to focus on therapies (short
and long term) that facilitate measurable changes in quality
of life.

Team-based care offers many potential advantages,
including increased access to care. This results in more
coverage hours, shorter wait times, and expanded services
that are essential to providing patient education, behavioral
health, self-management support, and care coordination, all
contributing to a high-quality care delivery system. For the
team, these activities and successes yield increased job sat-
isfaction and a workplace culture. This nurtures a pervasive
attitude for staff to perform to the fullest scope and intensity
of their job responsibilities. A diverse team can also supply

more services for the patient. For instance, this phenome-
non brought about by a larger care team might initiate and
then support new administrative projects, such as quality
improvement, data-driven protocols, and data-mining for
research publications (“scale-up”), as well as support more
sites over a larger geography (“scale-out”) [5].

Patient-centered care is relationship based. In this high-
touch model, the patient feels known and respected. Patients
are involved and engaged in their care, and knowledgeable
about their medical condition. The patient and HCP are at
the center of the plan. Providing this high-touch type of care
is increasingly perceived as “the right thing to do” and sup-
ported by research that links patient-centered care to positive
outcomes [6]. Implementation of this model is associated
with improved physician-patient communication, relation-
ships, patient satisfaction, recall of information, adherence,
recovery, and improved health outcomes [6]. A patient/team-
based combination care model also has a patient-centered
approach to planning and delivery methods (Fig. 11.1).

Healthcare plans institute implementation strategies
to enable HCP to spend more time with needy patients.
Specifically, the Ambulatory Intensive Caring Unit (A-ICU)
model enables physicians to spend more time with patients
having more comorbidities (Fig. 11.2). This tactic is achieved
by ensuring the physical presence of appropriate personnel
at the site of care [7]. This approach uses multiple high-
touch HCP to coordinate care for these potentially high-cost
patient members. The A-ICU differs from the usual disease
management model because it is not conducted remotely
(over phone or electronically) but with all critical caregivers
present and interacting in-person in the treatment clinic. The
key features and core activities of an A-ICU are:

1. Transfer of care to a stand-alone team

2. Comprehensive initial intake, which consists of a 60-min-
ute intake with both an HCP and social worker, together
developing a patient-centered, goal-based plan
Interdisciplinary team reviews

Transitions of care coordination/tracking

Built in counseling

Navigation of social services

On-demand availability

Pharmacy education

Chronic disease management [7]

e

By using multi-disciplinary teams with reduced panel size
and increased flexibility, this intervention model promises to
enhance self-efficacy through counseling, health education,
and linkages to social services/case management [8]. The
net effect is to improve care quality and reduce utilization
for patients with multi-morbid chronic medical and social
problems [8].

Lay healthcare workers or “Care Guides” provide a new
type of high-touch care. This human resource focuses on
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Primary care practice
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Panel Identifiable +
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Team

Fig. 11.1 Conceptual blueprint for the provision of patient-centered
team-based cares. (xDeveloping good relationships with patients is a
key component of high-quality care. Team members actively seek and
appropriately respond to patients’ preferences and values, which in turn
assist patients in attaining their health goals. Patients seek care at a
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Fig. 11.2 Comparison of a “usual care” team and SUMMIT ambula-
tory intensive care unit models. (sPanel A. The Usual Care Team oper-
ates within the clinic and consisting of primary care physicians, care
team managers (usually a licensed practical nurse), medical assistants,
and health assistants who handle clerical and phone communication
duties. Patients have referral access to on-site non-medical services.
Panel B. The Summit Ambulatory-Intensive Care Unit primary care

Relationships Patient-Centered
with Individual = Care Teams
Patients

primary care practice that is committed to a patient-centered team-
based approach. When they experience a united healthcare professional
team with good relationships among its members, it is considered as
coherent, that is, a well-functioning team that works collaboratively to
meet the healthcare needs of the patient [6])

Care
Coordinator

@)

/4 200 \
Pharmacist _ high-risk Physician
' patients :

model is a clinic team of co-located multi-disciplinary staff with reduced
panel size and flexible scheduling. Staffing consists of 2 half-time physi-
cians (1.0 full-time equivalent) with board certification in addiction
medicine, 1 complex care nurse, 2 care coordinators, 2 licensed clinical
social workers, 1 pharmacist, 1 team manager, and 1 quality analyst. All
team members have additional training in motivational interviewing,
patient goal setting, and palliative care principles [8])
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interpersonal relationships and improves patient experience
and engagement with patient education, communication,
family input, and team building [9]. The person serving as
a Care Guide can identify barriers to high quality care and
facilitate referrals within the clinics, healthcare system, or
community. The Care Guide facilitates interdependent team-
work when they visit the patient in their home, assisted living
apartments, and nursing homes.

Patient navigators or advocates are part of the healthcare
team and function to help patients navigate the complex
healthcare systems of today. The primary role of a patient
navigator in this high-touch model includes educating and
connecting patients to resources and support services. Patient
navigators are involved in the coordination of medical care,
as well as scheduling appointments, assisting financial/
social services, tracking outcomes, and accessing transpor-
tation. The potential benefits of a patient navigator include
improved health outcomes, increased patient satisfaction,
and decreased no-show rates [10].

The HEAL (Health through Early Awareness and
Learning) project is designed to work with churches and
health ministries to relay health messages to their congrega-
tions about early cancer screening [11]. Originally, Project
HEAL began in Maryland with three early cancer detec-
tion projects. Researchers tested this concept in preventive
medicine through faith-based partnerships carried out in 26
African American churches. This project works with health
ministries to educate, empower, and connect with their con-
gregation and has expanded to include a broader range of
health topics with other faith-based organizations. This high-
touch program provides training materials so that leaders
in the church, Community Health Advisors, learn to teach
health education workshops to their members about multiple
topics. The Community Health Advisors use scripture and
religious spiritual themes to teach the health message. This
model is based on the theory of empowerment and the belief
that every community has people that others turn to naturally
for advice. Some healthcare institutions have adopted this
model to promote cultural competency in settings character-
ized by many ethno-cultural patient populations.

A “warm handoff” is a type of high-touch that occurs
during the transfer of care between two members of the
health care team, where the handoff occurs in front of the
patient, family, and/or patient navigator. This essentially
brings the patient and the family into the team structure as
illness details, management plans, and other relevant infor-
mation are discussed. The warm handoff affords the patient
an opportunity to correct any misinformation, ask questions,
and participate in the care plan. The term warm handoff
originated in customer service where it is used to describe
referrals that ensure that the customer is connected to some-
one who can provide what he or she needs. In healthcare,
this typically means that one member of the healthcare team

introduces another team member to the patient, explaining
why the other team member can better address a specific
issue with the patient, and emphasizing the other team mem-
ber’s competence [12]. In this strategy, the warm handoff can
occur between any two members of the healthcare team, for
instance, HCP and staff in front of the patient. In short, the
first team member reinforces the value and trustworthiness
of the second team member.

Application to a Lifestyle Medicine Center:
Clinical Evidence

The notion of high-touch is relatively recent and therefore
clinical evidence in the Lifestyle Medicine Center is gener-
ally lacking. However, there are some data relating primary
care visits that incorporate high-touch models with hyperten-
sion diagnosis, cardiovascular risk factor control, and diabe-
tes control. A retrospective cohort study of two models of
care (N = 5695) used in a Medicare Advantage population
examined differences between high-touch and standard care
models [4]. In the high-touch model, the HCP had a smaller
panel of patients and each patient had a higher frequency of
HCP encounters [4]. The study compared patients’ health-
care utilization and hospitalization between both models
using a propensity score-matched analysis of the Charlson
Comorbidity Index of disease burden for different ages
and genders [4]. Both models provided onsite medication
dispensing and an EHR system portal that is accessible to
patients [4]. The traditional care model delivered care at a
frequency consistent with usual marketplace benchmarks
[4]. This included a multispecialty practice, preventative
care, access to care that includes walk-in hours and urgent
care, close primary care physician follow-up, and urgent care
on weekends and holidays [4]. However, the standard care
model did not offer courtesy transportation and did not have
transitional care teams [4].

The high-touch primary care allowed frequent contact at
an average of 189 minutes with their PCP, with the goal of
preventing or delaying complications of chronic conditions
[4]. There was substantial improvement in both healthcare
costs and utilization of services in the high-touch model
system [4]. Patients receiving this high-touch care saw their
PCP more often (8.7 versus 3.8 visits; p < 0.01), and the
mean number of hospital admissions was 50% lower for the
high-touch model group (p < 0.01) [4]. In addition, patients
receiving high-touch care were up to 41% more likely to use
preventive medicines (p < 0.01) [4].

High-touch team-based care is a strategy that is imple-
mented at the health system level to enhance patient care
by having two or more HCP working collaboratively with
each patient. In cardiovascular disease prevention, a col-
laborative multidisciplinary team works to educate patients,
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identify risk factors for disease, and prescribe and modify
treatments. This collaboration results in continuous discus-
sion with updates [9]. These teams, which are applicable to
lifestyle medicine, include primary care and specialist phy-
sicians, nurses, pharmacists, community paramedics and
health workers, dietitians, and others.

Various organizations, such as the American Medical
Association and the Agency for Healthcare Research and
Quality, have developed guidelines to help healthcare sys-
tems and practices implement this strategy as part of their
policies and protocols [13, 14]. A systematic review of
studies (2003-2012) revealed that team-based care, com-
pared with traditional care models, was associated with
significantly improved systolic and diastolic blood pres-
sure levels (overall median reductions were 5.4 mmHg
and 1.8 mmHg, respectively) and improved patient adher-
ence with hypertensive medication [15]. Team members
supplemented the activities of the primary care HCP by
providing support and sharing responsibility for hyper-
tension care, such as medication management, patient
follow-up, and helping the patient adhere to their blood
pressure control plan, including monitoring blood pres-
sure routinely, taking medications as prescribed, reducing
sodium in the diet, and increasing physical activity [15].
Team-based care has also been found to be effective for
diverse patient populations, including those with differ-
ent racial and ethnic groups, low income, and multiple
comorbidities [14].

The 10-year health and economic impact of a nationwide
program of team-based care for hypertension is estimated to
produce a net cost savings to Medicare of $5.8 billion (in
2012 US dollars) [5, 6]. This model also estimates an over-
all national savings of $25.3 billion in averted disease costs,
which offsets an estimated $22.9 billion cost for this inter-
vention. In addition, costs for patient time over this period
are estimated at $15.8 billion, but are largely offset by an
estimated $11 billion in productivity gains [16].

Another ongoing study on high-touch involves the A-ICU
model. Participants in the SUMMIT ambulatory primary
care model study [8] receive care from a clinic-based team
consisting of a physician, complex care nurse, care coordina-
tor, social worker, and pharmacist, with reduced panel size
and flexible scheduling. The emphasis with this high-touch
model is on motivational interviewing, patient goal setting,
and advanced care planning [8]. The primary outcome will
be total inpatient hospitalizations at 6 and 12 months after
study enrollment [8]. It is expected that the results of this
study will contribute to an evolving literature on intensive
primary care interventions that addresses a research gap (a
need for more real-world research studies that include con-
trol populations) and a practice gap (a focus on high-cost—
high-need patients with high rates of homelessness and
substance use) [8].

Patient portals in EHRs have been studied as a high-
touch—high-tech tool for enhancing patient experience and
improving quality of care in primary care practices. In one
study, patients participating in a nurse-led care coordination
program received personalized training to use the portal to
communicate with the care team [17]. Patient portals have
the potential to assist care coordination programs by improv-
ing patients’ self-management and ultimately their care.
Portals can decrease the fragmentation of multiple services
by having information housed in one place. These portals
foster patient participation by encouraging communications
with the HCP and other team members. As a result, team
members become more proactive by preemptively reach-
ing out to patients and identifying early symptoms. As this
tool is integrated in the new environment of nurse-led coor-
dination in primary care, it could be used as a resource to
increase patients’ self-efficacy for managing chronic disease
by scheduling their own appointments, asking questions ear-
lier instead of waiting for follow-up appointments, and view-
ing test results, prompting more interest in their own care.
This can result in better health outcomes, reduced unneces-
sary and high-cost healthcare visits, administrative costs, and
efficiency for the HCP. By teaching patients to take respon-
sibility for their own health and coaching them on how to
sustain this positive behavior, the quality of care for chronic
conditions can improve.

In another study, of 94 patients enrolled, 74 participants
used the patient portal and were followed up for 7 months to
assess their experience, and for 12 months to assess health-
care utilization [17]. By combining the high-touch of the
care-coordinator and the high-tech of the EHR patient por-
tal, functional status improved significantly [17]. Emergency
room visits/1000 patients were reduced by 21% in the users
group [17]. The percentage of patients with one or more hos-
pital admissions was reduced by 30% among users, and hos-
pital admissions per 1000 patients were reduced by 38% [17].

“Enhancing Diabetes Care through Personalized, High-
Touch Case Management” is a program operated by the
Rio Grande Valley Accountable Care Organization Health
Providers, in Texas [18]. This program provides a multi-
dimensional patient-focused model that uses a team-based
approach to coordinate care across HCP through a site-
based care coordinator, a centralized EHR system, and
adherence to best practices in diabetes using a checklist
[18]. This high-touch model showed improvement above
the national average in 32 out of the 33 Quality Measures
for Diabetes Care [18]. This included improvements in the
number of patients with hemoglobin Alc <8%, low-density
lipoprotein <100 mg/dL, blood pressure <140/90, tobacco
non-use, and aspirin use [18]. The percentage of patients
utilizing the service with poorly controlled hemoglobin Alc
(>9%) dropped to less than 5%, while the national average
is around 20% [18].
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In diabetes care, the goals of a high-touch approach are to
educate patients about their disease, initiate and motivate sus-
tainable lifestyle changes, and facilitate adherence with pub-
lished diabetes management protocols. In particular, diabetes
care coordinators work with patients with uncontrolled diabe-
tes, employing frequent high-touch contacts, with check-ins on
patient status, blood glucoses, lifestyle changes, and medica-
tion needs. Other high-touch projects include weekly clinics for
those still poorly controlled, where a nutritionist and diabetes
educator are available after each of their HCP encounters. The
high-tech part of this high-touch model corresponds to chart
alerts if any quality measures are out of range. Communication
is a critical high-touch element in diabetes care, particularly for
those with missed appointments, poor glycemic control, poor
adherence, or high risk for complications.

Wellness Coaching programs provide high-touch based
on interpersonal relationships. One such high-touch program
is based out of Mayo Clinic and incorporates the 5 Es of
patient counseling:

1. Engage: build a trusting relationship with the individual

2. Explore: assist individuals in identifying their values and
desires

3. Envision: facilitate a personal vision for wellness

4. Experiment. enhance self-confidence for wellness and
transform values and goals into action

5. Evolve: facilitate and promote long-term positive lifestyle
changes [19]

In a single-arm cohort study design, 100 employees com-
pleted the 12-week wellness coaching program where most
were overweight or obese [19]. The primary aims of this study
were to examine potential improvements in quality of life
(QOL), depressive symptoms, and perceived stress level after
12 weeks of in-person wellness coaching [19]. Significant
differences in mean score from baseline to 12-week fol-
low-up were found for overall QOL, five domains of QOL,
depressive symptoms, and perceived stress level (p <0.0001)
[19]. No significant differences were found between 12 and
24 weeks, suggesting that any improvements made were
maintained through the 24-week follow-up visit [19].

Creating an Optimal Lifestyle Medicine Team

A team is a collection of individuals who are interdependent
in their tasks but share responsibility for outcomes, who see
themselves and who are seen by others as an intact social
entity embedded in one or more larger social systems, and
who manage their relationships across organizational bound-
aries [20]. The use of the term “health care team” is often
vague with no uniform members. It is reasonable to propose
that how the health care team functions can influence the

ways in which a patient experiences that team, participates
in the care plan, and adheres with recommendations. Teams
should be inter- or multidisciplinary and include all HCP and
staff members. There are certain characteristics of a success-
ful interdisciplinary team (Table 11.2) [21-23].

High-touch patient care requires different approach styles
to induce behavior and lifestyle changes. One approach that
is successful for the HCP is motivational interviewing [24].
This method helps patients identify and resolve ambiva-
lence about changing their behavior, typically by exploring
their personal perspectives as well as perceived barriers.
Motivational interviewing can be utilized when the patient is
unsure about a change in behavior. The strategies of motiva-

Table 11.2 Ten characteristics of a successful interdisciplinary teams

1. An identified leader is assigned who relays the role and purpose
of the team

2. A set of values or mission statement should be formulated that
clearly provides direction for the team’s service. These values
need to be portrayed for every team member. Each team member
demonstrates a commitment to the vision, both initially and
consistently throughout the team’s life

3. A team culture and interdisciplinary atmosphere of trust is
important for valued contributions. Team members need to
understand and respect each other’s roles and how they impact
patient care. Different skill sets of each team member can
complement each other to provide the best care. There is an
intensity of goal sharing from the same framework and swift
meshing of ideas and plan of care. Clear team goals help focus
development of strategies for achievement

4. Appropriate processes and infrastructures need to be in place to
uphold the vision of the service. It is necessary to periodically
review the system and ability to change based on the needs of
the service. The infrastructure occupies a shared physical space
in order to facilitate access, discussion, and sociability.
Communications among the team, referral systems, and patients
should be streamlined

5. Quality benchmarks should be established. Outcome results
should be shared with the team on a regular basis. Feedback is
used to improve the quality of care

6. Good communication is fundamental on all levels. This includes
the ability to speak freely and safely within a team context.
Conflict management skills must be developed in each team
member

7. Adequate staffing is necessary to provide an appropriate mix of
skills, competencies, and personalities to meet the needs of
patients and enhance smooth functioning. Collaborative
decision-making is an effective team process

8. Recruitment of staff who demonstrates interdisciplinary
competencies, including team functioning, collaborative
leadership, communication, and sufficient professional
knowledge and experience. New staff must have cultural
competency to work with a diverse population mix

9. Role interdependence is encouraged, while respecting individual
responsibilities and autonomy, with flexibility to cover other
roles when needed, within certain boundaries

10. Personal development is accomplished through advanced

training, rewards, recognition, and opportunities for career
development

«See references [21-23]
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tional interviewing are more about convincing than dictating,
more supportive than argumentative.

There are four steps in the motivational interviewing
process [25]. The first step is engagement, or “activation
for change.” A relationship is built that is based on empathy
with the patient, through interested questioning and support
of autonomy. Questions should be open-ended so the patient
can provide more information. As needed, confirm with the
patient that change is difficult and that the patient may be
going through difficult situations and commend positive
behaviors and even minor improvements. The second step
is focusing. Encourage the patient to evaluate issues based
on the present situation. Motivation for change is enhanced
when clients perceive differences in what their life is and
what they want it to be. The idea is to help the patient con-
centrate on how current behaviors differ from ideal behav-
ior and what is hampering goal attainment. The third step is
evoking or having the patient discover goals or aspirations,
understand the problems reaching these goals, and what
would assist attaining them. Use of reflective listening and
summarizing the discussion can be useful in this step. The
fourth step is planning. This involves solidifying commit-
ment to change by reinforcement, and then deciding on an
action plan.

Fig. 11.3 The relationship of
shared decision-making and
motivational interviewing.
(«Interdependent processes of
shared decision-making and
motivational interviewing can
be incorporated in counseling
for chronic conditions, such
as diabetes, as well as for
behavioral changes, such as
weight loss [24])

Context

Deliberation

Make Decision

Goal

Reasonable options

Shared decision-making is another high-touch approach
to support behavior change. Shared decision-making is a
method where the HCP and patient make decisions together
using the best available evidence. The HCP provides the
options of test, procedures, and treatment or management
plans. The risk/benefit ratio of each is discussed [26]. With
this method, the HCP’s role is to help patients become well
informed, help them develop their own personal preferences
for available options, and provide professional guidance
where appropriate. In a high-touch practice, this is not a one-
time decision to have surgery or a procedure, but an ongoing
process in making lifestyle changes.

With shared decision-making, it is understood that the
HCP has achieved the first step of building a trust relationship
with the patient. Next are the three steps of shared decision-
making. First, to explain the need to consider alternatives as
a team (“team talk™). Second, to describe the alternatives in
more detail (“option talk™) using decision support tools when
possible and appropriate. Third, to help patients explore and
form their personal preferences (“decision talk”). Generally,
shared decision-making and motivational interviewing have
been applicable in distinct situations. Clinicians may benefit
from drawing on both approaches to maintain a patient-cen-
tered orientation in real-world situations (Fig. 11.3).

Risky behavior

Change behavior
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Abbreviations

ABCD  Adiposity-based chronic disease

HCP Healthcare professional
T2D Type 2 diabetes
Introduction

With the goal of developing an optimal Lifestyle Medical
Center, a recurring theme is that a prescription for exercise
should be viewed as a first-line medicine (Fig. 12.1). Exercise
is defined by the American College of Sports Medicine
(www.acsm.org/ [Accessed on February 24, 2020]) as a type
of physical activity consisting of planned, structured, and
repetitive bodily movement done to improve and/or maintain
one or more components of physical fitness. Therefore, it is
imperative to provide a space, opportunity, guidance, super-
vision, and support to tactically implement this strategic
target. Though exercise is a core lifestyle medicine interven-
tion for all chronic diseases, a good example for context is
obesity. This pathophysiological state is a chronic relapsing
progressive disease of abnormal or excessive adiposity that
impairs health [1]. Obesity, narrowly defined by the body
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Fig. 12.1 Exercise as a medical prescription

mass index, is a complex disease for which exercise, physi-
cal activity, and fitness represent central components of life-
style change for all modalities of preventive medicine.

More specifically, clinical practice guidelines recommend
aerobic activity, resistance training, and non-exercise physi-
cal activity to increase the energy deficit to lose weight, but
also as part of a comprehensive approach to adiposity-based
chronic disease (ABCD), defined more broadly in terms of
adipose tissue amount, distribution, and function, to improve
glycemic control, cardiometabolic risk, cardiorespiratory
fitness, weight maintenance, strength, and mortality [2-6].
Therefore, physical activity as a component of lifestyle
change emerges a first-line therapeutic recommendation for
type 2 diabetes (T2D) management [7-9], T2D prevention
[10], dyslipidemia [11-13], hypertension [14], and overall
cardiovascular risk [15]. Pragmatically, motivating patients
with obesity or ABCD to adhere to a physical activity pre-
scription is a formidable hurdle, which can be overcome
through the use of a medically oriented fitness center embed-
ded in the medical clinic. In addition to the obesity setting,
a physical activity prescription, initially under the supervi-
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sion of medical staff, is necessary for cardiac rehabilita-
tion, following events or other cardiogenic disease [16], and
pulmonary rehabilitation or therapy of chronic obstructive
pulmonary disease and other chronic respiratory diseases
[17]. Bone health and prevention or treatment of osteoporo-
sis to decrease fall and fracture risk can also be a target for
an exercise prescription within a medically supervised fit-
ness center. Weight-bearing and resistance training are basic
parts of therapy for bone strength and fracture risk reduction,
along with balance training for fall prevention, and therefore
should be first-line recommendations [18, 19]. In addition
to bone health, exercise remains first-line therapy for osteo-
arthritis including aerobic and resistance training [20-23].
Fibromyalgia remains a very frustrating clinical syndrome
for both patients and healthcare professionals (HCP), con-
founded by controversy and regarded as having only modest
benefit with medications. Exercise remains a first-line therapy
in the treatment plan for patients with fibromyalgia including
a personalized graded combination of resistance and aerobic
training [24]. Physical therapy is a comprehensive type of
exercise or movement evaluation and prescription that differs
from a general exercise prescription. Physical therapy is used
to specifically help patients regain or improve their physi-
cal abilities, whereas a general exercise prescription is used
to improve overall fitness and health. Physical therapy is an
important adjunctive component to recovery from sports
injuries, musculoskeletal surgeries, and joint replacements.
Sarcopenia/frailty, well-being, mental health, and cognition
are other important aspects of health that improve with a
supervised exercise prescription.

Adherence is another important challenge with the rou-
tine prescription for exercise, even when appropriate edu-
cation is provided. Following initial efforts to motivate
patients, the next step to actualize participation is physically
navigating patients into the structure where a physical activ-
ity prescription can be implemented. Integrating an efficient,
yet comprehensive and inviting fitness program within a
Lifestyle Medicine Center is a key strategy in breaking down
this barrier to entry. A medical fitness program also pro-
vides sufficient opportunity to engage patients in education
on exercise in a safe and supervised environment, as well
as ingrain why physical activity is so important, as well as
guide performance in a variety of exercise training options.
Consequently, patients will develop a decreased fear of exer-
cise, especially resistance training. This fear or aversion to
participation in a gym has been termed “gymtimidation” and
refers to a large proportion of people who view working out
with others in a gym unnerving. Incorporating exercise in a
medical fitness program also increases patient contact with
HCPs, leading to improved adherence, and reinforcing a sup-
port structure.

Incorporating a gym into a Lifestyle Medicine Center
affords many opportunities to customize programs for a wide
variety of patients, based on evidence-based guidelines. Not

all Lifestyle Medicine Centers cater to the same patient pop-
ulation. Some programs target specific disease states but can
still include a variety of services and approaches. For exam-
ple, a structured program that focuses on lifestyle therapy
for ABCD can incorporate elements of T2D prevention or
therapy, such as certified diabetes prevention program pro-
tocols. Patients with type 1 diabetes could also benefit from
lifestyle optimization but are often hindered by the fear of
hypoglycemia with exercise. Providing structured and moni-
tored exercise therapy, along with the education and expe-
rience accrued over time, can nurture confidence for those
patients, so they can flourish in the gym environment [25].
Moreover, use of continuous glucose monitoring devices
under the supervision of a diabetes educator, exercise phys-
iologist, and/or physician in the gym could be a powerful
facilitator. Other specialized medical fitness programs could
include osteoporosis prevention/treatment, cardiac/pulmo-
nary rehabilitation, neurodegenerative disease, and physical
therapy. Customization of a medical fitness program and a
physical gym in the Lifestyle Medicine Center also include
recognition of other comorbidities, lifestyle medicine needs,
cultural adaptations, and sensitivities to various biases and
stigmas. For example, patients come from a variety of ethnic
backgrounds comprised