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Abstract

Lifestyle Medicine (LM) is a rapidly growing discipline that focuses on the role of lifestyle factors in
preventing, managing, and reversing chronic disease. At this point in the field’s evolution, there is strong
evidence that the 6 pillars of LMda whole-food, plant-predominant eating pattern, physical activity,
restorative sleep, stress management, avoidance of risky substances, and positive social connectionsdare
central in the creation and maintenance of health. Previous publications, many of them randomized
controlled studies and meta-analyses, have solidified the evidence base for the use of the 6 pillars within
the field of LM. As data emerged, so did its governing body, the American College of Lifestyle Medicine
(ACLM), and with it a rich history began to unfold. Several articles have been written on the early history
of the ACLM and the growth of the field; however, this review article explores the history and foundation
of LM, aiming to provide a comprehensive understanding of its relevance and impact on health care. It
underscores landmark studies that have defined the field and provides a road map detailing national and
global barriers and areas of potential future growth.
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T he American college of lifestyle medi-
cine (ACLM) defines lifestyle medicine
(LM) as “a medical specialty that uses

therapeutic lifestyle interventions as a primary
modality to treat chronic conditions including,
but not limited to, cardiovascular diseases,
type 2 diabetes, and obesity. Lifestyle medicine
certified clinicians are trained to apply
evidence-based, whole-person, prescriptive
lifestyle change to treat and, when used inten-
sively, often reverse such conditions. Applying
the 6 pillars of LM also provides effective pre-
vention for these conditions.”1

In summary, LM works to treat the whole
person by employing lifestyle changes as its
foundation for health. The origins of the field
are traced to an inaugural textbook explicitly
devoted to the topic of LM,2 and to the influ-
ential research and writing of several early lu-
minaries.3-5 In 2004, the ACLM was founded
as a professional medical association, and in
2007 the American Journal of Lifestyle
Mayo Clin Proc Inn Qual Out n February 2024;8(1):97-111 n https:
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Medicine was first published. Since this time,
LM has become one of the fastest growing
medical specialties.6

Lifestyle medicine uses the 6 pillars to help
treat and prevent the root causes of many con-
ditions. It places the patient, not medications or
procedural treatments, at the center. Thus, it
borrows and develops skills from multiple dis-
ciplines, such as nutrition science, positive psy-
chology, behavior change, health and wellness
coaching, exercise physiology, addiction medi-
cine, and sleep medicine, with an ultimate
focus on the health of both the patient and
the LM clinician. The goal is to establish LM
as a bedrock and foundation of primary care,
exposing medical students and health care pro-
fessionals to the education and tools necessary
to improve the well-being of themselves and
their patients. Fortunately, the American board
of family practice has been a strong proponent,
and the journal of the American board of family
medicine has recently solicited papers on the
intersection of LM and family medicine.7
//doi.org/10.1016/j.mayocpiqo.2023.11.004
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ARTICLE HIGHLIGHTS

d Lifestyle Medicine (LM) is a rapidly growing discipline that fo-

cuses on the role of lifestyle factors in preventing, managing, and

reversing chronic disease.

d Lifestyle medicine (LM) in the United States began as a medical

specialty in 2004 and now boasts more than 9000 active

members in 2022 in over 30 member groups and communities.

d With its focus on evidence-based lifestyle applications for the

prevention, management, and reversal of chronic diseases, LM

has become one of the fastest growing medical specialties in

America while fostering growth internationally as well.
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Lifestyle medicine is distinct from other as-
pects of medicine, particularly conventional
medicine, in that the core principles are to
use daily healthy habits to prevent, treat, and
even reverse chronic diseases. Contrary to
conventional medicine, where the emphasis
is on medications whose benefits are
condition-specific, the benefits of lifestyle are
not. Lifestyle practices directed at any given
disease, whether prevention or treatment, are
apt to confer comparable benefits across the
expanse of all others.8 On a larger scale, LM,
particularly the shift in dietary patterns to a
whole-food plant-predominant eating pattern,
can positively impact more than just the peo-
ple but also the planet. There have been recent
calls for health professionals to embrace plan-
etary health as part of their professional pur-
view and obligation and given the urgency of
the situation and the potential for LM to
contribute to a timely solution.9

With its focus on education and behavioral
change, admittedly it can be a time-intensive
field for both the patient and clinician. That
being said, in addition to family practice phy-
sicians, many medical specialists, such as car-
diologists, endocrinologists, and even
orthopedic surgeons, became certified in LM
because they see its value for patients, them-
selves, and the health care system.

Lifestyle medicine is distinctly different
from integrative or functional medicine. Inte-
grative medicine focuses on integrating
evidence-based complementary therapies,
such as acupuncture, yoga, massage, and chiro-
practic into a conventional treatment plan to
Mayo Clin Proc Inn Qual Out n February 202
optimize patient healing. Functional medicine
often also incorporates specific supplementa-
tion and often a wide variety of laboratory
testing that is not in the core of LM. With
more of a recent focus on wellness in the lay
press, there is often confusion and misconcep-
tion regarding the various fields that intersect
between wellness and preventive medicine.
Lifestyle medicine is the foundation on which
other fields such as integrative medicine and
functional medicine build their therapies as
one cannot conceive of creating a holistic treat-
ment plan for a patient without first establish-
ing healthy habits within the 6 pillars of
nutrition, exercise, stress reduction, avoidance
of risky substances, and positive social connec-
tion (Figure).

Lifestyle medicine often tries to anchor its
treatments on the studies of healthy societies
and incorporate such healthy lifestyles in the
treatment of the patient and the health care
professional. For example, imagine a female
patient who is post-menopausal. The LM
approach may be to focus on healthy foods
rich in phytoestrogens such as legumes, flax-
seeds, and soy, while emphasizing the impor-
tance of exercise to reduce central adiposity,
stress management, and healthy body compo-
sition, the functional medicine provider may
also consider treatment with bioidentical hor-
mones, and the integrative clinician may
recommend acupuncture and natural supple-
ments to help with hot flashes.

One critical element for the ACLM is that
the treatment prescribed is evidence-based.
The college bases its recommendations often
on randomized controlled trials showing
reversal of many of the most common and
costly chronic diseases or epidemiological-
based trials, such as the Global Burden of Dis-
ease and Framingham Heart Study, which will
be discussed in further detail later in this
paper.

Ancient Foundations of Lifestyle Medicine
Although LM may be thought of as a newer
medical specialty, its principles have roots
that extend back for centuries. Hippocrates,
an ancient Greek philosopher, and physician
often thought of as the father of medicine,
famously stated “in order to keep well, one
should simply avoid too much food, too little
toil.”10 Hippocrates devoted his time to
4;8(1):97-111 n https://doi.org/10.1016/j.mayocpiqo.2023.11.004
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FIGURE. The domain of lifestyle medicine is compared with the most closely related fields of medicine. An array of related and to
some extent overlapping medical fields, such as lifestyle medicine, conventional medicine, preventive medicine, integrative medicine,
and functional medicine with each discipline color-coded. The horizontal axis represents progression from the individual to society
and the vertical axis a progression from health promotion to treatment. Disciplines are characterized by (1) the modalities they
include, exclude, and emphasize; (2) their focus on treatment vs prevention and health promotion; and (3) their focus on individual
clinical care vs population health. This figure was developed through an iterative methodology and represents consensus by the
authors. Lifestyle medicine, represented in light green, is unique in its exclusive emphasis on nutrition, exercise, sleep, stress man-
agement, social connections, and substance use cessation or modification for clinical benefit. Lifestyle medicine encompasses both
treatment and prevention, with a preferential emphasis on individual patient care rather than population health. Conventional
medicine, represented in gray, uses the modalities of lifestyle medicine but relies preferentially on pharmacotherapy, technology, and
surgery to treat patients. The emphasis is on treatment over prevention, and individuals over population health. Preventive medicine,
represented in light blue, uses the modalities of lifestyle medicine and conventional medicine to treat individual patients, but with a
primary focus on prevention and health promotion. Preventive medicine is also the only discipline in this group with a major emphasis
on population health. Integrative medicine, represented in purple, uses the modalities of lifestyle and conventional medicine to treat
individual patients, and extends to other modalities as well, including but not limited to supplements, herbs, and energy medicine. The
discipline extends to prevention, but the primary focus is on the treatment of the individual patient. Functional medicine, represented
in brown/orange, uses the modalities of lifestyle and conventional medicine. The preferential focus is on identifying biochemical
imbalances through blood, stool, and skin testing and then correcting those imbalances with targeted supplements. The discipline is
primarily devoted to treatment rather than prevention, and to individual patient care rather than population health. (Source: Used
with permission from Maxcy-Rosenau-Last, Public Health and Preventive Medicine: 16th ed)
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figuring out the cause of disease, rather than
simply describing the progression of pathol-
ogy. He encouraged physicians to consider
not only the disease process but also the pa-
tient contextdwhether they eat excessive
amounts of food, if they get exercise and
adequate sleep, what wine they drink and
how much of it.11 It is with this lens he was
able to distinguish lifestyle patterns that pre-
disposed patients to specific diseases and
conditions.

Around the same time, but several thou-
sand miles to the East, the Chinese philoso-
pher Confucius was also recognizing the
impact that moderation in diet and alcohol,
along with persistent practices of mindfulness
and meditation, had on the quality of life. Dur-
ing the Han Dynasty, nurturing life techniques
like diet and meditation became center stage
for the well-being of the people.12

The wisdom of these ancient philosophers
has been reiterated through time, a constant
thread throughout humanity’s journey. How-
ever, as the burden of disease shifts from acute
mortality caused by infectious disease in the
19th century to a more insidious killerdthat
of chronic diseasedin the 21st, their words
are more applicable now than they have ever
been. In fact, it has been asserted that the Hip-
pocratic prescription now needs to be
expanded,13 perhaps to encompass the tenets
of eating plants, keeping moving, sleeping
well, being present, staying calm, avoiding
risky substances, and loving peopleda group
of pillars collectively referred to as LM.

Modern Foundations of Lifestyle Medicine
The past several decades has shown mounting
evidence that reports the impact that lifestyle
practices can have on health, with a focus on
physical activity, nutritious diet, not smoking,
maintaining a healthy body weight, and
healthy body composition. In 1993, in a land-
mark study in the Journal of the American
Medical Association (JAMA), authors esti-
mated that w80% of premature death in the
United States was because of poor lifestyle.14

Before these studies, it was known that un-
healthy behaviors were linked to morbidity
and mortality, but the concept that healthy
lifestyle habits could actually prevent disease
was a paradigm change. This concept coin-
cided with a shift in mortality rates over the
Mayo Clin Proc Inn Qual Out n February 202
past several generations moving from infec-
tious to chronic diseases.15 At the turn of the
21st century, with heart disease and cancer be-
ing leading causes of mortality and morbidity,
the emphasis shifted to needing to understand
the root causes of chronic disease. Given the
rates of heart disease deaths and a growing
number of patients with type 2 diabetes and
associated complications, a growing body of
research has focused on understanding how
particular foods influence endothelial cell
function,16 glucose control, and insulin
sensitivity.17

With the rise in these conditions in the
United States, it became increasingly impor-
tant to investigate areas of the world where
chronic diseases were less common and how
lifestyle choices impacted the incidence of
chronic diseases experienced in those popula-
tions. This concept is clearly evident in T.
Colin Campbell’s book, The China Study,
which found that the Chinese counties that
ate the most plant-based foods had the least
or no chronic diseases and those who had
adopted more of a westernized diet of animal
protein had the most heart disease, cancer,
and diabetes.18 Evidence that adhering to LM
principles promotes longevity was also
revealed in the Blue Zones research: lessons
from the world’s longest lived populations,19

which examines different cultures around the
world with the highest number of centenar-
ians, such as Okinawa (Japan), Sardinia (Italy),
Nicoya (Costa Rica), Icaria (Greece), and Loma
Linda (California, USA). As this data shows,
cumulative adherence to the LM principles,
namely strong social and family connection,
positive community building, moving natu-
rally, eating wisely, and having a purpose in
life, can positively impact not only the years
of life but life in the years.

As type 2 diabetes and obesity continue to
rise among adults and exceedingly so among
children and adolescents in the United States,
it has become a national priority to focus on
adaptive lifestyle strategies to target this
growing public health concern. Through a
call to help educate physicians on methods
and strategies not formally focused on through
traditional medical training, physician core
competencies for prescribing lifestyle medicine
emerged in 2010 through a collaboration of
ACLM and American College of Preventive
4;8(1):97-111 n https://doi.org/10.1016/j.mayocpiqo.2023.11.004
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Medicine.20 These competencies help guide
physicians in the clinical practice of LM
through improving leadership, knowledge,
assessment skills, management skills, and the
use of office and community support to
improve the practice of patient care and
chronic disease management. With the initia-
tion of a board certification in LM in 2017
through the American Board of Lifestyle Med-
icine (ABLM), physicians and allied health care
providers can be certified in lifestyle medicine.
Physicians can be certified as LM physicians or
LM intensivists and those with PhDs master’s
degrees or allied health care providers can be
certified as LM professionals. Given the inter-
est in LM is international, there is a lifestyle
medicine global alliance in collaboration with
ACLM.21 Over the past decade the number
of board-certified physicians and professionals
in LM has grown exponentially. This has also
been reflected in the growing number of life-
style medicine interest groups (LMIG)s in
medical school and the number of academic
initiatives in medical schools and residency
programs across the country to incorporate
LM within curricula.22,23

Validating Evidence
Lifestyle medicine is built on evidence-based
medicine and strong evidence supports its
intervention and positive impact on health.
In this section, we will explore several of the
landmark studies that have shaped the field
of lifestyle medicine.

The diabetes prevention program is a 27-
center randomized clinical trial that reported
LM intervention is more effective than metfor-
min at preventing the progression of prediabe-
tes to type 2 diabetes. In the trial, patients
were randomized to 1 of 3 arms: metformin,
lifestyle intervention, and placebo. Patients in
the lifestyle intervention arm engaged in self-
monitoring of caloric intake and exercise and
received a 16-session core curriculum that
covered information about nutrition, exercise,
and stress management. After 3 years, the life-
style intervention group had decreased their
incidence of type 2 diabetes by 58%,
compared with just 31% in the metformin-
treated group.24 This trial was one of the first
to report the power of lifestyle intervention
over pharmacotherapy to prevent the progres-
sion of prediabetes to diabetes.
Mayo Clin Proc Inn Qual Out n February 2024;8(1):97-111 n https:
www.mcpiqojournal.org
One of the earliest landmark studies
reporting the power of lifestyle not just to pre-
vent, but actually reverse chronic disease was
The Lifestyle Heart Trial, published in The
Lancet in 199025 and JAMA in 1995 and
1998. A secondary prevention trial, reported
for the first time at 1-year and 5-year follow-
ups that intensive therapeutic lifestyle change
including a 10%-15% fat whole-food vege-
tarian diet, stress management training, smok-
ing cessation, aerobic exercise, and group
psychosocial support reversed the progression
of coronary artery disease (CAD) as measured
by quantitative coronary angiography. At 5
years, patients in the lifestyle intervention
group had a relative reduction in their average
coronary artery stenosis by 7.9%, compared
with the placebo group, which had a wors-
ening in stenosis by 27.7%.26 This study
found that patients with pre-existing CAD
who use lifestyle modalities can often reverse
coronary artery stenosis. There were 2.5 times
fewer cardiac events in the lifestyle interven-
tion group, and cardiac positron emission to-
mography scans found a 400% increase in
blood flow to the heart after 5 years when
compared with the randomized control
group.27

Nutritional science strongly supports a
predominantly plant-based diet. The Health
Effects of Dietary Risks in 195 Countries,
1990-2017: a systematic analysis estimated
that in 2017, 11 million deaths were attribut-
able to dietary risk factors. The 3 primary di-
etary risk factors were: (1) High intake of
sodium (accounting for 3 million deaths); (2)
low intake of whole grains (3 million deaths);
and (3) low intake of fruits (2 million deaths).
The study concluded, “Our findings show that
suboptimal diet is responsible for more deaths
than any other risks globally, including to-
bacco smoking, highlighting the urgent need
for improving human diet across nations.” In
addition to mortality, this global analysis
concluded that suboptimal diet was respon-
sible for 255 million daily adjusted life years
lost because of disability.28

The PREDIMED Study (primary preven-
tion of cardiovascular disease with a mediter-
ranean diet supplemented with extra-virgin
olive oil or nuts) was originally published in
the New England Journal of Medicine in
2013. There was some controversy, but the
//doi.org/10.1016/j.mayocpiqo.2023.11.004 101
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study was republished in 2018 with the initial
findings still intact. It evaluated 7447 patients
aged 55-80 years at a risk for heart disease and
randomized them to 3 diets: mediterranean
supplemented with olive oil, mediterranean
supplemented with nuts, or the control who
were advised to follow a low-fat diet. The
study was stopped early because after 4.8
years of randomization, the study groups re-
ported w30% reduction in the primary end
points (myocardial infarction, stroke, or death
from cardiovascular causes).29 However, there
was no reduction in myocardial infarction
when examined separately.

Another important study showing the ben-
efits of the Mediterranean diet is the Lyon Heart
Study, a study of over 600 individuals who suf-
fered a myocardial infarction. A 27-month in-
termediate analysis found a 50%-70 %
reduction in secondary prevention of heart at-
tacks and associated outcomes with a mediter-
ranean diet.30 The final report on the study
lasting 46 months confirmed the earlier
studies.31 A 50% reduction in secondary pre-
vention of myocardial infarction is comparable
to statin therapy. In a study of over 32,000 in-
dividuals with coronary artery calcification,
statin therapy reduced the risk of myocardial
infarction by w50%.32 In the JUPITER trial,
which looked at individuals with high risk on
the basis of elevated C-reactive protein, the
reduction in myocardial infarction was
w50%.33 After the final report on the Lyon
Heart Study, an American Heart Association
(AHA) Advisory statement stated “the AHA
and its partners should take advantage of the
remarkable opportunity to dramatically lower
cardiovascular disease risk in the population
by funding further nutrition-based research.”34

Both high-dose statin therapy and a heart
healthy diet are recommended by the AHA
for secondary prevention of myocardial
infarctions.35

Physical activity is also incredibly impor-
tant for longevity and health span. In a study
of over 4800 individuals that lasted 10 years,
step count was significantly associated with
decreased mortality. There was nearly a 70%
decrease in death rate for individuals who
walked 10,000 steps or more compared with
those who walked 2,000 steps or less. The
findings were even more pronounced for those
over 65 years. In that subset of patients, the
Mayo Clin Proc Inn Qual Out n February 202
death rate decreased by w80%. It did not
matter how fast the individuals walked, simply
that they got the steps.36 This points to the po-
wer of lifestyle. This decrease in death is or-
ders of magnitude greater than nearly any
available pharmaceutical treatment.

Restorative sleep has profound impacts on
health over the course of the lifespan. Sleep is
related to the repair and clearance processes
needed to correct and prevent neuronal dam-
age in addition to assisting in learning and
synaptic homeostasis.37 Accumulated effects
of disordered sleep include cognitive impair-
ment but also span much broader to include
cardiovascular disease, hypertension, meta-
bolic syndrome, impaired glucose tolerance,
immunosuppression, inflammation, anxiety
and depression and premature mortality.38

Lifestyle medicine focuses on a behavior-
centered approach to insomnia that highlights
sleep hygiene and CBT-I, which has been re-
ported by clinical trials as the most effective
treatment for long-term insomnia.39

Similar to sleep, stress levels havediverse and
extensive impacts on health and well-being.
There are direct physiologic consequences sec-
ondary to activation of the sympathetic nervous
system and elevated levels of cortisol including
alterations of gut function, cardiovascular
changes, and downregulation of immune func-
tion.40 However, from a broader perspective,
stress also adversely affects health behaviors
resulting in disordered sleep, inactivity, and
poorer dietary choices.41,42 The ACLM encour-
ages stress reduction through a variety of modal-
ities43 including for example time in nature and
evidence-based mind-body techniques
including biofeedback, meditation, and mindful
movement such as yoga or tai chi.44

Although there has been a significant
decrease since 1960, cigarette smoking is still
a leading cause of mortality estimated to be
responsible for 1 in 5 of all deaths and claim-
ing an estimated 480,000 lives in America
alone.45 Alcohol is estimated to claim
w140,000 deaths46 and there has been an ex-
plosion in deaths from illicit drug use, primar-
ily illegally manufactured fentanyl. Illicit drug
use is estimated to claim w100,000 lives in
America annually47 and unintentional injuries,
such as overdose from illegally manufactured
fentanyl is now the leading cause of death
for all individuals aged 18-44 years old.48 In
4;8(1):97-111 n https://doi.org/10.1016/j.mayocpiqo.2023.11.004
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short, the use of risky substances considerably
affects lifespan and morbidity across our coun-
try and curbing their use is a top priority for
our nation and health care system. Avoidance
of risky substances clearly improves health
and lifespan and serves as 1 of the 6 core pil-
lars of LM.

Social Connectivity is a pillar of LM that
has recently been highlighted given the
COVID-19 pandemic. On reviewing the data
of the Harvard Study of Adult Development
which began in 1938, the current Director
and the Associate Director of the study wrote
“Through all the years of studying these lives,
one crucial factor stands out for the consis-
tency and power of its ties to physical health,
mental health and longevity.Good relation-
ships. In fact, good relationships are signifi-
cant enough that if we had to take all 84
years of the Harvard Study and boil it down
to a single principle for living, one life invest-
ment that is supported by similar findings
across a wide variety of study, it would be
this: Good relationships keep us healthier
and happier. Period.”49 This is a powerful
statement and reinforces the importance of
positive social relationships. Furthermore, the
impact of social isolation on poor health out-
comes led the National Academy of Sciences
(NAS) to create a 2020 report titled Social
Isolation and Loneliness in Older Adults: Op-
portunities for the Health Care System.50 The
NAS notes that social isolation has been asso-
ciated with w50 percent increased risk of
developing dementia and that loneliness
among heart failure patients has been associ-
ated with a nearly 400% increased risk of
death, whereas poor social relationships have
been associated with a 29% increased risk of
incident coronary heart disease and a 32%
increased risk of stroke. In short, social con-
nectivity is vital to human health.

The ineffectiveness of pharmacological
treatment in many chronic conditions
compared with the power of lifestyle is also
evident in the cognitive science field. Acknowl-
edging this, a press release for the 2019 Alz-
heimer’s Association International Conference
emphasized the focus on lifestyle with the
conclusion that adopting 4 or 5 healthy lifestyle
factors reduced risk of Alzheimer’s dementia by
60% compared with adopting none or only 1
factor.51 Scientific American’s summary of the
Mayo Clin Proc Inn Qual Out n February 2024;8(1):97-111 n https:
www.mcpiqojournal.org
conference was titled, “Alzheimer’s Meeting:
Lifestyle Factors Are the Bestdand OnlydBet
Now for Reducing Dementia Risk.”52 Such
findings reinforce studies such as the
Mediterranean-Dash Diet Intervention for
Neurodegenerative Delay (MIND), which
found, the difference in decline rates for being
in the top tertile of MIND diet scores vs the
lowest was equivalent to being 7.5 years
younger in age, and concluded, the study find-
ings suggest that the MIND diet substantially
slows cognitive decline with age.53

Furthermore, through the perspective of
LM, one may uncover potential unconscious
bias that can arise from perceiving the clinician
as the prime mover in health care rather than
the patient. For instance, consider one of the
greatest epidemiological studies ever performed
and which is still continuingdthe Framingham
Heart Study (FHS) which has over 3 genera-
tions of health research. The FHS began in
1948 with 5209 participants aged 30-62 years
old from Framingham, Massachusetts. The Na-
tional Institute of Health itself stated, “One
of the first long-term cohort studies of its
kind, the Framingham Heart Study is consid-
ered the crown jewel of epidemiology. Thanks
to Framingham, we now know that most car-
diovascular disease is caused by modifiable
risk factors like smoking, high blood pressure,
obesity, high cholesterol levels, and physical
inactivity.”54

The modifiable risk factors are nearly all
lifestyle related. Focusing on physical activity,
how many health care providers really ask
about and encourage increased physical activ-
ity? Rather, in a medical situation, high blood
pressure and cholesterol are often treated with
pharmacological therapy, and the patient is
counseled to stop smoking. In fact, there is
often a desire to find pharmacological treat-
ments for conditions rather than to encourage
effective behavioral change.

For instance, early research on the FHS
found that low high-density lipoprotein
(HDL) was seen as a significant risk factor
for heart disease. In 1977, the study found
an association between low HDL levels and
increased cardiovascular mortality.55 In
1988, an article titled “Cholesterol and lipids
in the risk of coronary artery disease–the Fra-
mingham Heart Study” was published stating,
“Data from 35 years of the Framingham Heart
//doi.org/10.1016/j.mayocpiqo.2023.11.004 103
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Study have shown that factors other than total
or low-density lipoprotein (LDL) cholesterol
must be considered when evaluating CAD
risk. In fact, low levels of high-density lipopro-
tein (HDL) cholesterol are as much a risk fac-
tor for CAD as high LDL cholesterol. The best
simple test for predicting CAD is the ratio of
total:HDL cholesterol and using this criterion,
approximately half the population of North
America is at risk for heart attack.”56 It was
from the FHS that the HDL/total cholesterol
risk calculation was created and it is still in
use today. Epidemiological studies have
shown that for every 1 mg/dL rise in HDL
cholesterol, the risk of developing cardiovas-
cular diseases decreases by 2%.57

Great lengths have been taken by pharma-
cological companies to develop medications
that increase HDL; however, 1 large review
of a total of 12 randomized control trials
including 26,858 patients with follow-up
period ranging from 1-6.2 years concluded
“Increasing HDL levels via pharmacological
manipulation beyond optimal lipid lowering
therapy for secondary prevention is not bene-
ficial.”58 One pharmaceutical company spent
over $800 million on torcetrapib, a drug
which increased HDL by over 72%.59 Howev-
er, it was pulled off the market after a study of
over 15,000 participants concluded “Torcetra-
pib therapy resulted in an increased risk of
mortality and morbidity of unknown mecha-
nism.” Pharmacological manipulation of HDL
actually INCREASED death rates.60 Another
pharmaceutical company spent $500 million
on anacetrapib but never released the drug,
stating the data simply is not strong enough.61

From a LM perspective, could the data be
viewed differently? There are few things that
increase HDL, primarily aerobic exercise. Is it
possible that the higher levels of HDL, and
its association with decreased cardiovascular
disease, were really a marker of the increased
aerobic capacity of such participants and it
was this that was primarily responsible for
the health benefit? Would it be more effica-
cious to work on increasing an individual’s
HDL through lifestyle measures such as
walking, jogging, playing tennis, weight loss
etc, rather than searching for a drug to artifi-
cially increase the HDL molecule itself?

Indeed, by focusing on the HDL molecule
itself, did we lose focus on a possibly much
Mayo Clin Proc Inn Qual Out n February 202
larger risk factor of physical inactivity in rela-
tion to heart disease? In a 2022 study of
over 750,000 veterans that lasted for 10 years,
the conclusion was “Being unfit carried a
greater risk than any of the cardiac risk factors
examined.” Those at the highest metabolic
equivalentcapacity of 14 reported w75%
reduced risk of death.62 The magnitude of
decreased risk by cardiovascular fitness is
indicative of this essential aspect of lifestyle
intervention.

If the medical community focused on
physical activity as a risk factor with the
same intensity as we focused on discrete vari-
ables such as blood pressure and cholesterol,
would we have arrived at this conclusion de-
cades earlier? Would not that be truly evi-
dence based?

Determinants of Health
Determinants of health can be divided into 5
groups: genetics, behavior, environmental
and physical influences, medical care, and so-
cial factors. Although individual choice and
behavior greatly influence LM and health
care outcomes, it is important to consider
the wide range of social factors that impact
health on a population level. Individual behav-
ioral factors that are paramount in LM, are
inextricably intertwined with social factors
and barriers. For example, the likelihood of a
person to start smoking is impacted by age,
gender, education, peer network, and
geographic location. Thus, although smoking
is a key modifiable behavioral risk factor for
disease, the risk of smoking changes on the
basis of social determinants the individual
has experienced.

The Centers for Disease Control and Pre-
vention (CDC) identifies addressing Social De-
terminants of Healthcare (SDOH) as the
primary approach to achieving health eq-
uity.63 Health equality calls for sameness of
treatment but ignores the fact that some peo-
ple have been historically and intentionally
excluded from certain resources. Conversely,
health equity involves redistributing resources
so that individuals with the greatest needs can
have those needs addressed.64 One of the most
effective ways of addressing SDOH and
achieving health equity is through LM. The
ACLM actively works to address public health
and health equity through several modalities
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including the (HEAL) Health Equity for Life-
style Medicine Initiative, which aims to
educate clinicians about health equity, expand
services using community-based participatory
research, build partnerships with community
groups, empowers patients with tools for
self-efficacy, addresses the reality of underrep-
resentation in medicine, and advocates for
public policy change.64 For the first time in
many decades, there are governmental/na-
tional efforts to support this movement. In
September 2022, President Biden hosted the
first White House Conference on Hunger,
Nutrition, and Health in over 50 years to bring
Americans together to achieve the goal of
ending hunger and increasing healthy eating
and physical activity by 2030 so that fewer
Americans experience diet-related diseases
(diabetes, obesity, and hypertension). The
Administration also released a national strat-
egy with actions the federal government plans
to enact detailing new commitments as part of
the conference’s call to action.65

Evolution of the Field
United States. Lifestyle medicine in the
United States began as a medical specialty in
2004, when the ACLM had their first general
meeting.66 The novel premise of LM was that
healthy lifestyle behaviors not only prevented
chronic diseases, but, when sufficiently
intensive, could also treat, and even reverse,
these conditions. A corollary was that lifestyle
treatment programs required a special skill set
not prevalent in conventional medicine to
successfully change lifestyle behaviors. The
ACLM membership approached 4000 by
2019, swelling to more than 9000 active
members in 2022 in over 30 member groups
and communities.

Physician competencies for prescribing LM
were published in 201020 and updated in
2022,67 emphasizing leadership, knowledge,
assessment skills, management skills, and us-
ing office and community support. These stan-
dards facilitated board certification as an
integral, and logical, corollary to the rapid
growth of LM as a specialty and as a founda-
tion for mainstream medicine.68 The ABLM
first certified 221 US physicians (diplomates)
in 2017, rising to 2445 total diplomates by
2022. These diplomates view certification as
a source of personal pride that could help
Mayo Clin Proc Inn Qual Out n February 2024;8(1):97-111 n https:
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market clinical services while fostering credi-
bility among consumers, the public, payers,
and health systems.68,69 Concurrently, the
ACLM has certified 729 professionals with a
masters or doctorate degree in a health or al-
lied health discipline.

Perhaps the most exciting aspects of LM in
the United States are advances in education,
training, and quality. The ACLM has produced
an annual education conference since 2011,
had over 11,250 individuals enrolled in
continuing education courses in 2022, and
oversees medical-student-run LMIGs at 104
US medical schools (about 60% of all schools).
The LM residency curriculum, initiated in
2018 at 8 training sites and 13 residency pro-
grams, grew by 2022 to 130 sites and 207 pro-
grams. The ABLM is working with the
Accreditation Council on Graduate Medical
Education to incorporate LM formally into
family medicine residency training.70 Diverse
quality initiatives from ACLM include creating
the Health Systems Council for value-based
LM care,71 publishing their first multidisci-
plinary expert consensus statement,72 and
initiating their first multidisciplinary clinical
practice guideline, for treating and preventing
prediabetes and type 2 diabetes.

The dramatic growth of LM in the United
States has posed challenges that include
recognition as a distinct medical specialty,
integration into mainstream medicine, and
reimbursement. Recognition should increase
as new LMIGs are created, the LM residency
curriculum is adopted by more training pro-
grams, the ACGME initiative comes to
fruition, and the LM fellowship programs in-
crease. Integration into mainstream medicine,
especially primary care settings, will increase
as LM continues to gain prominence as the
foundation of all health care and optimal
practice models are identified, which is the
subject of an upcoming expert consensus
statement from ACLM. Reimbursement is-
sues are also addressed in the new consensus
statement, but important advances are occur-
ring through the ACLM Health Systems
Council, increasing the prevalence of group
medical visits, and the appeal of value-
based care to payers. Despite challenges, the
future of LM in the United States is bright
and approaching a tipping point in the health
care paradigm.
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International. AlthoughLMas a formalmedical
movement is recent, it has spread around the
globe quickly.With the ACLM’s support, the in-
ternational board of LM was established to help
countries develop their own LM societies and
run the international board of LM certification
exam. These societies are key to spreading the
LM message in the scientific community and
making national movements stronger. Regular
gatherings with a variety of countries at the LM
global alliance are important to discuss lessons
learned and challenges faced, and to create a
sense of global community. In addition, the
exam is important to set and maintain standards
of competencies achieved by health profes-
sionals internationally.73

The principles of LM are necessary in every
country to prevent, treat, reverse, and lower
costs related to noncommunicable diseases,
including mental health. According to the
Global Burden of Diseases published in The
Lancet in 2019, “highly preventable risk fac-
tors are rising at alarming rates, and creating
huge burdens on global social, economic,
and health systems.”74

To educate health professionals, there are
an increasing number of LM programs for un-
dergraduates, postgraduates, residents, and
fellows.75-78 These programs bring evidence
of the impact of the pillars of lifestyle medicine
in noncommunicable disease management and
tools on the basis of neuroscience, behavior
science, and health and wellness coaching to
help patients adopt and maintain healthy be-
haviors. Many programs include physicians
and other health professionals, as transdisci-
plinarity is essential for better results. Physi-
cians are being trained on intensive LM
interventions to manage a deeper approach,
bringing a better treatment and, when
possible, deprescribe drugs and reverse disease
conditions.79,80

For patients, there are programs structured
to educate and promote behavior change in a
welcoming environment that respects individ-
ualities. PAVING the Path to Wellness81 and
Pivio82 are good examples. Individual pro-
grams in clinics and corporate programs for
employees are available in many countries,
and intensive LM programs.

For the general public, we find LM pro-
grams at schools, community centers and
Mayo Clin Proc Inn Qual Out n February 202
important related initiatives. In Mexico, Peru,
Uruguay, and Chile there are modifications
of food labels with warnings for excess salt,
sugar, fat, and calories.83 In Brazil, the Health
Ministry published the acclaimed Dietary
Guidelines for the Brazilian Population84 that
includes Dr. Carlos Monteiro’s team NOVA
classification on processed foods. Initiatives
related to physical activity, mental well-
being, healthy sleep, and social connection
are supported by the World Health Organiza-
tion and United Nations and are important to
achieve the Sustainable Development Goal 3
(health and wellness).85 Lifestyle medicine
professionals understand and support these
environmental and comprehensive interven-
tions to create healthier communities around
the globe.

Key Challenges
In regard to the evolution of the field, LM can
be transformational not only for the patient
and clinician, but also for society in general.
However, to truly harness the power of LM,
its potential must be seen, challenges of imple-
mentation must be faced, and strategic action
must be taken to use the principles of LM to
increase both longevity and vitality (adding
years to life and life to years) for both individ-
uals and communities. In short, rate limiting
steps in the catalyst for LM adoption as a soci-
ety and medical community must be identified
and overcome. There are multiple obstacles.
They include the following:

Limited Awareness and Education. The
medical mindset continues to prioritize phar-
macological and surgical therapies, starting
from the undergraduate level, while overlook-
ing the importance of lifestyle modification.
This approach disregards the evidence-based
foundations of lifestyle medicinedincluding
behavioral science and health and wellness
coaching techniquesdto prevent, treat, and
reverse diseases.86 Furthermore, although
guidelines for many conditions such as diabetes
and CAD focus several pages on LM changes,
there is often not enough emphasis on imple-
menting such changes in the treatment plan for
the patient, and clinicians frequently fall
into clinical inertia in regard to promoting
lifestyle change. Furthermore, the physicians
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themselves often exhibit poor lifestyle habits.
This complicates adoption of LM because evi-
dence shows that overweight, inactive, poorly
nourished physicians who neglect self-care
themselves are less likely to inquire about or
provide effective guidance regarding these
crucial lifestyle factors.87 One of the challenges
is the limited awareness and education about
LM among health care professionals,88 policy-
makers,88 and the general public. Many health
care providers may not be familiar with the
principles and evidence supporting lifestyle
interventions. Similarly, policymakers may not
prioritize the integration of LM into health care
policies and guidelines. Increasing awareness
and providing comprehensive education about
LM are crucial to overcome this challenge.89

Institutional Resistance and Lack of Inte-
gration. The traditional health care system is
often resistant to change and may not readily
embrace LM.90 The integration of lifestyle in-
terventions into existing medical practices re-
quires overcoming institutional barriers,
including resistance from some medical pro-
fessionals, as it requires training, time, and
communication skills.

For instance, one of the primary diffi-
culties in implementing LM in the United
States is related to the fee-for-service practice
model. Under such a system, the clinician is
paid for a procedure or service, but not reim-
bursed for preventing disease. To practice LM
in such a system, the clinician must become an
expert in current procedural terminology
(CPT) codes, focusing on ones associated
with screening (such as alcohol, tobacco cessa-
tion, or depression), or the use of modifier 33
code, which can be associated with Grade A or
B recommendations from the United States
Preventive Service Task Force. They also may
use shared medical appointments, also known
as group visits, in order to generate more rev-
enue in a classroom-like environment.91

However, acknowledging the difficulty of
working within the CPT system, some LM cli-
nicians choose a direct practice model, also
known as direct primary care, in which the
clinician is paid a direct monthly fee retainer
to see a patient and work to largely bypass
the fee-for-service model entirely.92 Others
may work directly with insurance companies
through a growing model of value-based care
Mayo Clin Proc Inn Qual Out n February 2024;8(1):97-111 n https:
www.mcpiqojournal.org
in an effort to provide higher value care at
lower cost for the patients and thus reap finan-
cial benefits from savings associated with
healthier patients.93 There have been calls for
changing the entire CPT reimbursement meth-
odology to pay providers on the basis of
healthier outcomes.94 Regardless, with the
high cost of overhead for a primary care prac-
tice and the high cost of insurance for patients,
it can be challenging for clinicians and patients
to benefit from all LM has to offer in the cur-
rent medical system.

Inadequate Time and Resources. Health
care professionals often have limited time
available for patient consultations, which
may hinder their ability to adequately address
lifestyle factors. Insufficient resources, such as
training programs, support systems, and reim-
bursement models, also challenge the effective
integration of LM into health care delivery73

for both private and public health services.

Cultural and Socioeconomic Factors. Cul-
tural and socioeconomic factors can influence
the adoption and implementation of LM prac-
tices. Behavior modification is challenging in
every culture. It requires accountability, resil-
iency, compassion, and professional skills,
and it depends on individual, collective and
environmental variables. Societal norms, be-
liefs, and economic disparities can either facil-
itate or impede lifestyle behavior change.
Tailoring lifestyle interventions to diverse cul-
tural contexts and addressing socioeconomic
barriers, such as access to healthy food options
and safe environments for physical activity, is
crucial for successful implementation world-
wide. In addition, using community health
workers and patient advocates can help LM
clinicians better understand how to best reach
the community in need in a culturally sensitive
way and develop programming that fits their
needs.

Despite the perceived current obstacles, we
must not lose the vision of the bright future
that LM can help create. We have to measure
quality metrics that matter. Often quality met-
rics focus on the prescription of certain medi-
cations. Yes, renin angiotensin aldosterone
agents are important for diabetics with micro-
albuminuria, and statins are important for in-
dividuals with CAD, but so are smoking
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cessation, step count, and healthy diet, and
these LM changes may offer orders of magni-
tude greater health benefit to the patient
than simple pharmacological treatment. As
US health care reimbursement continues to
lean toward value-based rather than fee-for-
service care, the importance of holistic health
and patient outcomes will be even more crit-
ical for clinician sustainability.

Implementing LM on a community level
can help not only the individual being treated,
but also the entire community itself. This is
evidenced by the North Karelia Project. North
Karelia, Finland, was associated with one of
the highest cardiovascular mortality rates in
the world. Massive social and educational pro-
grams were instituted, focusing on modifiable
risk factors, and cardiovascular disease was
reduced by 84% from 1972 to 2014. It
was felt that 2/3 of the reduction in death
was related to LM changes.95 This is the power
of LM, not just for the individual, whether
they be a patient or clinician, but for the com-
munity, society, and global world which we all
inhabit. By tackling these challenges, health
care systems can harness the potential of life-
style interventions to improve population
health outcomes and reduce the burden of
chronic diseases worldwide. Clearly, LM can
work powerfully and synergistically with
value-based care, which focuses on providing
the highest quality care while controlling
costs. Harnessing the power of positive behav-
ioral change, LM offers the ability to improve
outcomes, improve quality measures, and
improve population health.

DISCUSSION
Lifestyle medicine is an exciting new medical
specialty founded in 2004 that works to treat
the whole person by employing lifestyle inter-
ventionsda whole-food, plant-predominant
eating pattern, physical activity, restorative
sleep, stress management, avoidance of risky
substances, and positive social connectiondas
its foundation for health. It is distinct from
conventional medicine in that it encourages
lifestyle behaviors to not only prevent chronic
diseases, but, when sufficiently intensive, also
treat, and even reverse, these conditions.

Over the past several decades, LM has
amassed a critical body of evidence reporting
the significant impact the 6 pillars have on
Mayo Clin Proc Inn Qual Out n February 202
health. Publications including the Diabetes
Prevention Program, The Lifestyle Heart Trial,
The PREDIMED Study, The Lyon Heart Study,
and the Framingham Heart Study establishes
the field on the cutting edge of modern-day
medicine. As we find ourselves in a chronic
disease pandemic and in more of a sick care
system than a health care system, the disci-
pline of LM, devoted to the application of pre-
vention and reversal of chronic disease with
the goal of addressing health disparities and
achieving health equity through cost effective
methods, is of paramount importance.

Barriers to continued growth in the field
include limited awareness and education,
institutional resistance and lack of integration,
inadequate time and resources, and cultural
and socioeconomic factors. Despite these chal-
lenges, the field continues to grow rapi-
dlydnot only throughout the United States,
but also globally. From annual education con-
ferences, medical-student-run LMIGs, the LM
residency curriculum, and the lifestyle medi-
cine global alliance, the importance of LM at
all levels of training across a broad range of
specialties is clear.

The future of LM is bright as more and
more clinicians, patients, and health care sys-
tems worldwide have concluded that by
addressing the underlying root of chronic dis-
ease we are able to impact health and wellness
on a global scale. As data shows, cumulative
adherence to the principles of LM can posi-
tively impact not only the years of life but
life in the years. Lifestyle medicine is poised
strategically, in a critical chasm and a unique
point in time, able not only to help us rethink
and redesign the way our global health care
systems operate, but also to reconsider our
impact on this world, its inhabitants, and
our sustainability. It is imperative, at this
moment, that the health care community
rallies behind the principles of LM- for the
well-being and health of the individual, the
global community, and the planet.
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