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Preface

An overwhelming body of literature supports the concept that what each of us does on a daily basis
significantly impacts both our short- and long-term health and quality of life. This influence may be
either positive or negative. Hundreds, if not thousands, of studies provide evidence that maintenance
of a healthy weight, regular physical activity, not smoking cigarettes, and following sound nutritional
and other health-promoting practices all profoundly impact health. Nutrition, in particular, plays a
prominent role in multiple aspects of positive lifestyle and good health.

Moving forward it is clear that the field of how daily habits and actions impact on health will be
called “lifestyle medicine.” An academic professional organization has been established, the American
College of Lifestyle Medicine. ACLM has doubled in membership over each of the last 2 years. The
National Meeting of the ACLM this year had over 800 attendees. The Council of the American Heart
Association (AHA) which was previously named the “Council on Nutrition, Physical Activity, and
Metabolism” changed its name in 2013 to the “Council on Lifestyle and Cardiometabolic Health.” In
addition, the AHA launched an ambitious series of essays published in Circulation entitled “Recent
Advances in Preventive Cardiology and Lifestyle Medicine: A Themed Series.” In addition, the debate
over the past few years over the Affordable Care Act has drawn widespread attention to the important
role that lifestyle practices play in achieving both cost containment and positive health outcomes.

Researchers at my laboratory, Rippe Lifestyle Institute (RLI), have been particularly active in
studying and publishing how habits and actions impact on health. In fact, the RLI team named this
field “lifestyle medicine” with the publication of my first multiauthored academic textbook Lifestyle
Medicine (Blackwell Science, 1999). The second edition of this major academic textbook was pub-
lished by CRC Press in 2013 and contains a variety of aspects of lifestyle medicine. I also edit the only
peer-reviewed journal in this area, the American Journal of Lifestyle Medicine (SAGE Publishing),
and a two-volume Encyclopedia of Lifestyle Medicine and Health (SAGE Publishing 2012).

Perhaps no single area is more important in health-promoting practices than nutrition. In fact,
guidelines and consensus statements from virtually every major professional medical organization
contain significant emphasis on nutrition principles and practices as key components of the prevention
and treatment of disease.

Despite widespread emphasis and abundant knowledge concerning the interaction between life-
style practices and health, it has been frustratingly difficult to improve nutritional practices in the
American population. Witness the following:

e Over two thirds of the adult population in the United States is either overweight or obese (a stag-
gering 40 % increase over the past 20 years).

e Less than one third of the adult population consumes adequate servings of fruits and vegetables
and follows simple evidence-based nutritional principles for good health.

* The prevalence of diabetes in the United States has doubled in the past 20 years.
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e Over one third of the adult population in the United States has high blood pressure, yet less than
20 % of individuals with high blood pressure follow the American Heart Association DASH Diet
recommended as the proper nutrition framework for controlling blood pressure.

e Despite improvements over the past 20 years, cardiovascular disease (CVD) remains the leading
killer of both men and women in the United States, resulting in 37 % of mortality each year. CVD
has multiple nutritional factors as a component of overall lifestyle choices.

Finding practical strategies and ways of implementing these strategies to help people make proper
nutritional choices in their lives is an urgent mandate in the United States and around the world. Yet,
many individuals in the health-care community do not have adequate skills to provide nutritional
counseling and do not incorporate this modality into the regular practice of medicine. Despite the fact
that the Affordable Care Act provides some reimbursement for nutritional counseling, very few
health-care practitioners or organizations are utilizing this provision.

For all of the above reasons, I felt the time had come to devote an entire academic textbook to how
nutrition interacts with lifestyle. The goal of this book is to provide up-to-date, evidence-based infor-
mation concerning nutrition, not only in the prevention and treatment of disease but also as a key
component of an overall healthy lifestyle. In addition to providing information, this book provides
practical strategies on how to incorporate healthy nutritional practices into the daily lives of children
and adults.

A particular emphasis of Nutrition in Lifestyle Medicine is on nutritional considerations related to
obesity, diabetes, and cardiovascular disease. These three metabolically based diseases are so closely
aligned that it has been suggested that this field should be called “cardiodiabesity.”

In addition to an emphasis on these three disease processes, Nutrition in Lifestyle Medicine also
focuses on a variety of specialized areas such as nutrition for athletes and physically active individuals,
hydration, and nutrition throughout the life cycle—spanning from children to individuals over the age of
60. In addition, chapters also include controversies in nutrition such as the health consequences of added
sugars in the diet and saturated fatty acids. Specialized chapters are also included in such areas as nutrition
for a healthy pregnancy, nutrition for men, nutrition and behavior change, and strategies for helping adults
manage what they eat. Separate chapters are also devoted to the emerging role of genetics in nutrition, the
concept of nutritional status, how to evaluate nutrition research, and public policy issues including the
important issue of food safety.

In the important area of children’s nutrition, an entire three-chapter section is included, containing
important chapters on childhood obesity and managing cholesterol and other risk factors for heart
disease in children. Since most children eat lunch at school, an evidence-based chapter on the nutri-
tional aspects of school lunches concludes this section.

Authors for Nutrition in Lifestyle Medicine were drawn from recognized experts in each of these
areas. The emphasis throughout the book is on how health-care professionals can incorporate infor-
mation and advice into their practices to encourage individuals to adopt healthier nutritional habits in
their daily lives and throughout the life cycle.

What has emerged is an academic book defining how nutrition plays a critically important role in
our daily lives. We hope this book will be useful to all health-care professionals as they incorporate
more nutritional counseling in the overall practice of health care. As the roles of daily habits and
actions continue to emerge as key areas both in the prevention and treatment of disease, we hope that
this book will serve as a useful tool for health-care professionals as they work on nutritional practices
with their multiple patients and for the benefit of public health in general.

Boston, MA James M. Rippe, MD
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The great success of the Nutrition and Health Series is the result of the consistent overriding mission
of providing health professionals with texts that are essential because each includes (1) a synthesis of
the state of science; (2) timely, in-depth reviews by the leading researchers and clinicians in their
respective fields; (3) extensive, up-to-date fully annotated reference lists; (4) a detailed index; (5)
relevant tables and figures; (6) identification of paradigm shifts and the consequences; (7) virtually no
overlap of information between chapters, but targeted, interchapter referrals; (8) suggestions of areas
for future research; and (9) balanced, data-driven answers to patient and health professional questions
which are based upon the totality of evidence rather than the findings of any single study.

The series volumes are not the outcome of a symposium. Rather, each editor has the potential to
examine a chosen area with a broad perspective, both in subject matter and in the choice of chapter
authors. The international perspective, especially with regard to public health initiatives, is empha-
sized where appropriate. The editors, whose trainings are both research and practice oriented, have the
opportunity to develop a primary objective for their book, define the scope and focus, and then invite
the leading authorities from around the world to be part of their initiative. The authors are encouraged
to provide an overview of the field, discuss their own research, and relate the research findings to
potential human health consequences. Because each book is developed de novo, the chapters are coor-
dinated so that the resulting volume imparts greater knowledge than the sum of the information con-
tained in the individual chapters.

Nutrition in Lifestyle Medicine edited by Dr. James M. Rippe, MD, is a very welcome addition to
the Nutrition and Health Series and fully exemplifies the Series’ goals. This unique volume represents
the first fully referenced text to provide an integrated review of the concept of nutritional status and
how this status is related to overall health as well as disease risk with particular emphasis on cardio-
vascular disease, diabetes, and obesity. The volume includes balanced, data-driven discussions of the
beneficial and potentially harmful effects of certain behaviors that affect both the quality and quantity
of food that is consumed. The explosion of clinical research in the field of lifestyle medicine over the
last two decades warrants this 23-chapter tome. The volume is designed as an important resource for
nutritionists and dietitians, research and public health scientists, cardiologists, gastroenterologists and
related physicians, and health-care professionals who interact with clients, patients, and/or family
members. The volume provides objective, relevant information for professors and lecturers, advanced
undergraduates and graduates, researchers, and clinical investigators who require extensive, up-to-
date literature reviews, instructive tables and figures, and excellent references on the importance of
nutrition as a keystone in the practice of lifestyle medicine.

The editor of this comprehensive volume is Dr. James Rippe, MD. He established and, for the past
25 years, has led the largest research organization in the world, exploring how daily habits and actions
impact short- and long-term health and quality of life. This organization, Rippe Lifestyle Institute, has
documented, in peer-reviewed publications, the scientific basis for the fields of lifestyle medicine and
high-performance health. Rippe Lifestyle Institute also conducts numerous studies every year on
nutrition and healthy weight management. Dr. Rippe has also edited another timely volume for the
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Nutrition and Health Series entitled Fructose, High Fructose Corn Syrup, Sucrose and Health that
was published in 2014. Dr. Rippe is a graduate of Harvard College and Harvard Medical School with
postgraduate training at Massachusetts General Hospital. Dr. Rippe is professor of biomedical sci-
ences at the University of Central Florida in Orlando, Florida; founder and director of Rippe Lifestyle
Institute in Shrewsbury, Massachusetts, and Orlando, Florida; and founder and director of Rippe
Health Evaluation in Orlando, Florida.

This comprehensive volume contains 23 chapters that are organized in seven parts: “Nutrition in
Lifestyle Medicine: General Considerations,” “Nutrition in Prevention and Treatment of Metabolic
Diseases,” “Nutrition in Childhood,” “Nutrition in Athletes and Physically Active Adults,” “Nutrition
in Specialized Populations and Conditions,” “Controversies in Nutrition and Lifestyle Medicine,” and
“Nutrition and Public Policy Issues.”

Part I: Nutrition in Lifestyle Medicine: General Considerations

The first section in this volume contains six chapters, and the first chapter, written by the editor,
describes in detail the goals of the Nutrition in Lifestyle Medicine volume. These include the provision
of up-to-date, evidence-based information concerning nutrition and the prevention and treatment of
disease in the context of an overall healthy lifestyle. In addition to providing information, this book is
intended to provide practical strategies on how to incorporate healthy nutritional practices into the daily
lives of children and adults. Emphasis of the volume is placed on nutritional considerations related to
obesity, diabetes, and cardiovascular disease. These three metabolically based diseases are so closely
related physiologically as well as pathologically that it has been suggested that these could be consid-
ered together in a global term called cardiodiabesity. In addition, the volume also focuses on a variety
of specialized areas such as nutrition for athletes and physically active individuals, hydration, and
nutrition throughout the life cycle spanning from children to individuals over the age of 60. Chapters
are also included on controversies in nutrition such as sugars and health and saturated fats. Specialized
chapters are included in such diverse areas as promoting nutrition in men’s health, nutrition for a
healthy pregnancy, and nutritional considerations for Hispanics. Since considerations of nutrition and
health do not take place in a vacuum, a whole section is devoted to public health and public policy
issues such as promoting an environment to support healthy eating and issues relating to food safety.
Some practical issues related to frozen foods as well as school lunch programs are included as well as
issues related to current or future research needs including nutrigenomics and metabolomics.

The second chapter contains a historical perspective of the development of dietary intake standards
for large population groups over the past century and provides an overview of tools for evaluating
dietary intakes of individuals. The chapter describes the concepts of dietary status, nutritional status,
and the methods for their measurement and includes 12 informative tables and figures. The standards
for nutrient intakes in the United States and Canada are described, and their multiple uses are dis-
cussed. The Dietary Guidelines for Americans and recommendations to help guide Americans, sum-
marized in the pictogram entitled MyPlate (formerly MyPyramid and the Food Guide Pyramid), is
described. The Healthy Eating Index, a simple scoring system for evaluating overall dietary, is also
included. Healthy People 2020, a set of US national goals for promoting health and preventing disease
that involve nutrition, and the new National Nutrition Research Roadmap for federal human nutrition
research 2016-2021 are also discussed. The third chapter reflects upon the critical role of behavioral
therapy to assist individuals in the process of improving their diet so that it includes more of the guide-
lines discussed in the second chapter. There is a detailed discussion of implementing SMART goals
that stand for specific, measurable, action oriented, realistic, and time sensitive. The importance of
aligning these goals with the person’s life goals helps to assure that the goals are ones that the patient
is motivated to accomplish in the short and long term. The value of accountability is also stressed using
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the COACH approach which is defined as the nutrition counseling process that is full of curiosity,
openness, appreciation, compassion, and honesty. These methodologies are contrasted and compared
with other behavioral change programs, and the chapter includes over 150 relevant references. Chapter
4, coauthored by the volume’s editor, expands upon the complexities involved in the control of eating
behaviors. There are comprehensive discussions of neurophysiological and genetic factors, hunger and
satiety signaling systems in the brain and gut, the brain’s reward system, and the role of dopamine. Also
included is a review of psychological factors that affect eating behavior and food choices such as emo-
tions and moods, disinhibition, and impulsivity. The chapter includes over 150 references and practical
suggestions to help clients and patients develop more mindful and attentive eating habits.

The last two chapters in this introductory section provide unique perspectives concerning the method-
ologies used to study human nutrition as well as the important role of genetic predisposition in determining
what we eat and how much we eat. Chapter 5 examines the major factors involved in clearly understanding
the research that is published in the peer-reviewed literature. The chapter is designed to assist the readers of
scientific literature in identifying some of the challenges in evaluating what exactly was studied, determin-
ing how exactly it was studied, and interpreting what can be concluded from principally human research
studies. Key areas discussed include the challenges in defining exposures and outcomes; potential for
oversimplification of complex concepts; differences in study designs; surrogate and hard endpoints; bias,
confounding, objective data versus interpretation of data; logical fallacies; and differences between scien-
tific conclusions and evidence-based decisions. Numerous relevant case studies and informative tables are
included for the reader. Nutritional genomics is the topic of the last chapter in this section, and we learn that
this relatively new field has already found a number of instances where genetic mutations that affect nutri-
ent metabolism likewise affect specific risks of disease. Nutritional genomics is a broad term that recog-
nizes the effects of one’s genome on nutrient metabolism and how diet can alter an individual’s genes and
health. Nutrigenomics includes functional interactions and synergies between dietary components and the
genome. The chapter provides answers to questions such as: How do genetic polymorphisms affect nutri-
ent requirements? How does nutrition influence gene expression and metabolic pathways? How is regula-
tion altered or disturbed in diet-related diseases? There are discussions of polygenic diseases including
obesity, diabetes, cardiovascular disease, cancer, and other complex conditions. Some common genes have
been identified such as the genes for apolipoprotein E and methylenetetrahydrofolate reductase. The
importance of educating dietitians and other health providers about the emerging science of nutrigenomics
is stressed, and guidance is provided concerning sources of reliable information.

Part II: Nutrition in Prevention and Treatment of Metabolic Diseases

Part II contains four chapters that concentrate on the prevention and treatment of the cardiodiabesity
area of disease management with emphasis on nutritional aspects. Chapter 7, coauthored by the editor,
examines the role of nutrition and lifestyle in both prevention and treatment of cardiovascular disease.
The studies that have demonstrated that not smoking; engaging in at least 30 min of physical activity
per day; consuming a diet containing more fish, whole grains, fruits, and vegetables; and maintaining
a healthy weight have shown that these healthy lifestyles can reduce the risk of coronary heart disease
by over 80% in both men and women. The major guidelines and references are reviewed in detail.
Diabetes (both types I and II) and prediabetes are discussed in the next chapter with emphasis on nutri-
tional intervention for prevention of the prediabetic patient becoming diabetic. Goals of nutrition ther-
apy for prediabetes emphasize the importance of lifestyle interventions in preventing or reversing the
progression of prediabetes to diabetes by selection of food choices that facilitate moderate weight loss
and by an increase in physical activity. Topics such as bariatric surgery, glycemic index, weight loss
medications, types of fats, and targeted exercise programs are included along with seven relevant tables.
Nutrition in weight management and obesity is the topic of the Chap. 9 that reviews the physiological
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and environmental factors associated with the development of obesity and reminds us that at any time
50-70 % of obese persons are dieting. There is an in-depth discussion of evidence-based dietary treat-
ment of obesity using medical nutrition therapy (MNT); the chapter includes over 125 references. The
evidence that MNT improves weight, waist circumference, hip circumference, fasting blood glucose,
LDL cholesterol, HDL cholesterol, and blood pressure is reviewed. Weight loss studies and evidence-
based programs as well as commercial programs and weight loss myths are examined.

The last chapter in Part II, Chap. 10, reviews the association between nutritional status and oral
health. The authors remind us that diet and nutrition play a key role in tooth development, gingival and
oral tissue integrity, bone strength, and prevention and management of diseases of the oral cavity.
Caries in children and cariogenic foods are reviewed. There is also an in-depth review of the interre-
lationship between foods that adversely affect teeth and gums and their potential for diminishing the
beneficial effects of consuming foods that can improve oral health. Poor oral health, including peri-
odontal disease, is associated with the cardiodiabesity examined in the prior three chapters as well as
autoimmune disorders, human immunodeficiency virus infection, eating disorders, and oropharyngeal
cancer. Oral health is adversely affected by most of the chemotherapies for cancers and results in
decreased food consumption that is often linked to loss of saliva and teeth. Dietary components that
are associated with benefits to oral health are included.

Part III: Nutrition in Childhood

Part III includes three chapters that examine the increased risk of childhood obesity, cardiovascular
disease, and lipid disorders and the role of the school lunch programs in child health. Chapter 11 pro-
vides a broad overview of the statistics on childhood obesity including measurement guidelines, dis-
cussion of comorbidities, and also examination of potential mechanisms to avoid the progression to
adult obesity. Population-wide strategies, lifestyle interventions, and individual prevention strategies
including drug therapy and weight loss surgery are reviewed. The following chapter examines the
potential for development of cardiovascular disease in children, and as we learned in Chap. 11, obesity
is a strong risk factor for increased blood pressure and other adverse cardiovascular effects. Studies
have determined that genetics plays a minor role in the maintenance of ideal cardiovascular health.
Less than 20 % is due to genetics, and 80 % or more is determined by lifestyle factors such as diet and
physical activity. Interventions to lower cholesterol-linked risk in children are emphasized. The final
chapter in this section, Chap. 13, reviews the role of school lunch programs and their impact on child-
hood health. Of importance was the implementation of the 2010 Healthy, Hunger-Free Kids Act that
has resulted in measurable improvements in school meal intakes that have been documented by both
plate-waste studies and self-reported intakes. We are reminded about the huge scope of these school
meal programs. Schools in the United States serve over 14 million breakfasts and 30 million lunches
every school day, as well as multiple snacks and supper meals in some locations. These meals are
funded by federal legislation and regulated by the US Department of Agriculture nutrition standards,
which are designed to follow the Dietary Guidelines for Americans that were outlined in Chap. 2.

Part I'V: Nutrition in Athletes and Physically
Active Adults

The two complementary chapters in this section examine the importance of nutrient-dense foods and
proper caloric intake for the active adult and adolescent and also the importance of water intake in the
actively exercising person. Chapter 14 examines the many biological, physical, psychological, and
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behavioral changes that occur during adolescence. The chapter reviews the most favorable dietary
intakes and habits that minimize unhealthful weight gain, maximize performance, and promote the
development of positive lifelong health behaviors. Each of the macro- and essential micronutrient
requirements during the three stages of adolescent growth is discussed, and there is a review of bever-
age choices and dietary supplements. The next chapter outlines the importance of hydration, espe-
cially for athletes and exercisers. The chapter reviews the data that shows that moderate reductions in
body water result in changes in cardiovascular system function as well as altering cognitive function
and mood. A significant number of elite athletes, recreational exercisers, and those with active occu-
pations may have periods during the day when they are under-hydrated that may be worsened further
by sweat losses during activity. Rehydration after the completion of physical activity is necessary.
Undertaking physical activity in a lower than recommended hydrated state may increase an individu-
al’s perceived exertion which may negatively influence exercise performance and self-selected exer-
cise intensity and may decrease the likelihood of further participation in physical activity. Chronically,
the lack of hydration and an imbalance in the body’s salt concentration can affect cardiovascular
functions.

Part V: Nutrition in Specialized Populations and Conditions

The four chapters in the fifth section examine the importance of nutrition for a healthy pregnancy, in
men’s health, in Hispanics, and in older adults. Chapter 16 describes the modern woman who becomes
pregnant. Many women enter pregnancy in an overweight or obese state that may also be linked to
type II diabetes and hypertension. Women are becoming pregnant at older ages; older pregnant women
have an increase in pregnancy-related risks. There are more women entering pregnancy with a history
of chronic medical problems including type I diabetes, epilepsy, cancer, and multiple sclerosis or
organ transplants such as the kidney or heart. Many women have undergone advanced fertility tech-
nologies and are at risk for pregnancy-related adverse effects. Nutrition has become key to a healthy
pregnancy, and the prepregnancy window is especially important since the findings of the benefits of
periconceptional multivitamins containing folic acid for the prevention of neural tube birth defects.
The nutritional needs of the woman who is pregnant with multiple fetuses are reviewed as are numer-
ous specific foods and dietary ingredients including alcohol. In Chap. 17, we examine the data indicat-
ing that there is a widening gender disparity that has resulted in men currently dying on average 5-6
years earlier than women. Men, compared to age-matched women, have higher mortality rates for the
majority of leading causes of death within all age ranges, including those in which diet plays a signifi-
cant role such as cardiovascular disease, diabetes, obesity, and various forms of cancer. The chapter
examines in depth the common masculine associations with foods such as beer and large portions of
meat and the social aspects of eating in groups, food preparation, and the relative lack of nutritional
knowledge compared to women. The chapter includes over 150 relevant references.

Hispanics are the fastest-growing population group in the United States and reflect many different
countries of origin, food choices, and dietary habits that are reviewed in Chap. 18. The chapter pro-
vides an overview of the Hispanic populations in the United States, a detailed description of dietary
behaviors and influencing factors observed in the population, and a discussion of dietary consider-
ations and interventions. This chapter is especially relevant as Hispanics in the United States have
higher rates of obesity and diabetes, lower health literacy, and lower access to health care than age-
matched non-Hispanics. Moreover, several health outcomes and disparities are diet-related. This com-
prehensive chapter contains six tables and figures including a tabulation of relevant clinical studies
and over 100 important references.

Older adults represent a second population group at risk for nutritional inadequacies, and Chap. 19
reviews the bases of optimal nutrition for this population. The chapter includes a review of the way
the older body handles nutrients as there is a decline in the functioning of organ systems that impacts
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the utilization of specific nutrients. Many of the affected organs are involved in the metabolism of
food including the stomach and small intestine, liver, heart, kidneys, skin, immune system, and oral
cavity. Older adults often experience a decline in gastric hydrochloric acid secretion that can result in
a decline in the bioavailability of vitamin B12. Older adults may be at a compromised status for vita-
min D and, consequently, for calcium absorption. Changes in body composition (decreased lean mus-
cle mass and increased fat mass) result in decreased basal metabolic rates, energy needs, and capacity
for physical activity. Increased use of prescription and non-prescription medications, chronic drug
therapy, and decreased capacity of the liver to metabolize drugs can compromise nutrient unitization.
The chapter’s relevant tables and figures help to describe the nutritional requirements of the older
adult.

Part VI: Controversies in Nutrition and
Lifestyle Medicine

Two of the most controversial areas in nutrition today involve the questions of whether added sugars
and saturated fats are all bad, especially added sugar on beverages for children and saturated fats
(regardless of source) for those at risk for cardiovascular/cerebrovascular diseases. Thus, this unique
and valuable section provides objective reviews for both areas. Chapter 20 is coauthored by the editor,
who, as mentioned previously, has edited a volume for the Series on this topic. The chapter contains
120 references and six figures/tables that provide a comprehensive review of the literature on metabo-
lism and health effects of added sugars, emphasizing the differences between epidemiologic studies,
ecological studies, and randomized, control intervention studies. The focus is on the health effects of
the major fructose-containing sugars in the human diet, namely, sucrose and high fructose corn syr-
ups, both of which contain roughly one half fructose and half glucose. Data provide inconsistent find-
ings related to adverse effects of added sugars. However, clinical research studies in which added
sugars are substituted for other carbohydrates of the same caloric value do not find adverse metabolic
effects of the sugars.

As with the previous chapter, Chap. 21 examines the inconsistent findings linking saturated fats to
increased risk of cardiovascular disease. The chapter reviews survey studies as well as intervention
studies and suggests that the source of the saturated fat, the quantity consumed, and duration of con-
sumption along with concurrent consumption of other foods are a few of the mitigating factors that
continue to interfere with answering this question. Moreover, as with every aspect of nutrition
research, the data are complex including the fact that saturated fat increases LDL cholesterol, which
is positively associated with cardiovascular disease, while at the same time it increases HDL choles-
terol, which is associated with reducing the risk of cardiovascular disease.

Part VII: Nutrition and Public Policy Issues

The final part of the volume contains two overviews of critically important public policy issues:
guidelines for healthy eating as well as implementation strategies and a second chapter that reviews
food safety issues. Chapter 22 discusses the current national healthy eating guidelines and then exam-
ines whether these are implemented at state and local levels; in schools, stores, and restaurants; in
food labeling and advertising; and in other areas where nutrition knowledge could affect food choices.
Chapter 23 reminds us that according to the Centers for Disease Control and Prevention, about 1 in
every 6 US residents suffers a bout of foodborne illness every year. Of the estimated 48 million people
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who have foodborne illness annually, 128,000 become so seriously ill they require hospitalization and
3000 die. The data reviewed indicate that fresh foods, including produce, meats, fish, and eggs, are the
greatest sources of foodborne illnesses and deaths. In addition to bacteria and parasites, toxins,
viruses, fungi, and prions can cause foodborne harm. The home environment remains the place of
most exposure to foodborne illnesses, and the chapter reviews practical safety measures to implement
in the home. The six tables and figures contain documented data on sources of contamination and
ways to avoid these types of adverse events that are of particular danger to older individuals.

Conclusions

The above description of the volume’s 23 chapters attests to the depth of information provided by the
45 well-recognized and respected chapter authors. Each chapter includes complete definitions of
terms with the abbreviations fully defined and consistent use of terms between chapters. Key features
of this comprehensive volume include over 80 detailed tables and informative figures; an extensive,
detailed index; and more than 1800 up-to-date references that provide the reader with excellent
sources of worthwhile information that will be of great value to the health provider as well as graduate
and medical students.

In conclusion, Nutrition in Lifestyle Medicine edited by Dr. James M. Rippe, MD, provides health
professionals in many areas of research and practice with the most up-to-date, well-referenced volume
on the importance of nutrition as a key component of lifestyle medicine. The chapters review the role
of food, nutrients, beverages, and other components of diet in maintaining the overall health of the
healthy individuals as well as affecting the well-being of the patient with certain disease conditions,
especially cardiovascular disease, diabetes, and obesity. The volume serves the reader as the bench-
mark in this complex area of interrelationships between nutrients, foods, social aspects, ethic factors,
public policies, physical activity, pregnancy, men’s health, older adults, adolescents, children, school
food programs, controversies within the nutrition research community that impact the public, and the
critical area of food safety. Moreover, the physiological, genetic, and pathological interactions
between blood levels of, for instance, saturated fats and the functioning of the endothelium in the
gastrointestinal tract, vascular system, adipose tissue, and brain chemistry are clearly delineated so
that students as well as practitioners can better understand the complexities of these interactions. The
editor, Dr. James M. Rippe, MD, is applauded for his efforts to develop the most authoritative and
unique resource on the importance of nutrition in the achievement of long-term health under the guid-
ance of lifestyle medicine, and this excellent text is a very welcome addition to the Nutrition and
Health Series.

Adrianne Bendich PhD, FACN, FASN
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Chapter 1
Nutrition in Lifestyle Medicine: Overview

James M. Rippe

Key Points

* Nutrition plays a significant role in seven out of the ten leading causes of death worldwide.

e Sound nutritional practices play a central role in the prevention and treatment of chronic diseases
in multiple evidence-based guidelines from various scientific organizations.

* Nutritional practices are a central component along with other lifestyle habits and practices that
comprise the field called “Lifestyle Medicine.”

* Influences on eating behaviors are complex including individual, family, community, and public
policy factors.

* A key challenge remains to take the existing knowledge in sound nutrition and help individuals
implement this knowledge in their daily lives.

Keywords Nutrition  Lifestyle medicine ¢ Physical activity ® Behavioral medicine

Introduction

An overwhelming body of scientific literature supports the concept that what each of us does on a
daily basis significantly impacts on both our short- and long-term health and quality of life. This influ-
ence may be either positive or negative. Hundreds if not thousands of studies provide evidence that
maintenance of a healthy weight, following sound nutritional practices, engaging in regular physical
activity, not smoking cigarettes and other health-promoting practices all profoundly impact on health
and quality of life. Nutrition, in particular, plays a prominent role in multiple aspects of positive life-
style and good health.

J.M. Rippe, MD

Rippe Lifestyle Institute,

21 North Quinsigamond Avenue, Shrewsbury, MA 01545, USA
e-mail: bgrady @rippelifestyle.com
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In the past decade, many of these concepts have coalesced around the discipline of “lifestyle medi-
cine.” A major academic textbook of this title was published in 2013 (Lifestyle Medicine, CRC Press,
2013) [1], as well as an academic journal in this area (American Journal of Lifestyle Medicine; Sage
Publishing) [2] and a two-volume Encyclopedia of Lifestyle Medicine and Health (Sage Publishing,
2012) [3] has also been generated. An academic professional organization has been established, the
American College of Lifestyle Medicine (ACLM) [4]. This organization has doubled its membership
annually for the past 4 years. A Council of the American Heart Association (AHA) that was previ-
ously named “The Council on Nutrition, Physical Activity and Metabolism,” changed its name in
2013 to “The Council on Lifestyle and Cardiometabolic Health” [5]. The AHA has also launched an
ambitious series of academic articles published in one of its official journals, Circulation, entitled,
“Recent Advances in Preventive Cardiology and Lifestyle Medicine: A Themed Series [6].” In addi-
tion, a number of significant aspects of the Affordable Care Act focused on the important role that
lifestyle practices play in achieving both cost containment and positive health outcomes. As evidence
in this field continues to be developed it is clear that the field is going to be called “Lifestyle Medicine.”

Perhaps no single area is more important to health-promoting practices than nutrition. In fact,
guidelines and consensus statements from virtually every major professional medical organization
contain significant emphasis on nutrition principles and practices as key components of the prevention
and treatment of disease. Thus, nutrition continues to play a central role in both individual and popula-
tion health considerations. This background provides the impetus for our belief that a textbook com-
bining evidence-based nutritional information and the role that it can play in lifestyle medicine is a
concept whose time has come.

The Challenge

While widespread emphasis and abundant knowledge exists concerning the interaction between sound
nutrition and other lifestyle practices and health, it has been frustratingly difficult to improve nutri-
tional practices in the American population. Consider the following:

e Over 2/3 of the adult population in the United States is either overweight or obese [7]. (This repre-
sents a staggering 40 % increase over the past 20 years.)

e Less than 1/3 of the adult population in the United States consumes adequate servings of fruits and
vegetables and follows simple evidence-based nutritional practices for good health [8].

* The prevalence of diabetes in the United States has doubled in the past 20 years [9].

e Over 1/3 of the adult population in the United States has high blood pressure [10, 11]. Yet less than
20 % of individuals with high blood pressure follow the American Heart Association DASH diet
recommended as an evidenced-based nutritional program for helping to lower blood pressure [12].

e Despite improvements over the past 20 years, cardiovascular disease (CVD) remains the leading
killer of men and women in the United States, resulting in 37 % of mortality each year [13]. CVD
has multiple nutritional practices as a component of overall lifestyle choices.

Finding practical strategies and ways of implementing these strategies to help individuals make
proper nutritional choices in their lives is an urgent mandate in the United States and around the
world. Yet many individuals in the healthcare community do not have adequate skills to provide nutri-
tional counseling and do not incorporate this into the regular practice of medicine. Despite the fact
that the Affordable Care Act provides some reimbursement for nutritional counseling, very few
healthcare practitioners or organizations are utilizing this provision.

The goal of Nutrition in Lifestyle Medicine is to provide up-to-date, evidence-based information
concerning nutrition not only for the prevention and treatment of disease but also as a key component
of an overall healthy lifestyle. In addition to providing information, this book is intended to provide
practical strategies to incorporate healthy nutritional practices into the daily lives of children and adults.



1 Nutrition in Lifestyle Medicine: Overview 5

A particular emphasis of Nutrition in Lifestyle Medicine will be nutritional considerations related
to obesity, diabetes, and cardiovascular disease. These three metabolically based diseases are so
closely aligned that it has been suggested that they could be lumped together in a condition some have
called “cardiodiabesity.”

In addition to an emphasis on these three disease processes, Nutrition in Lifestyle Medicine will
also focus on a variety of specialized areas such as nutrition for athletes and physically active indi-
viduals, hydration, and nutrition throughout the life cycle spanning from children to individuals over
the age of 60. Chapters are also included on controversies in nutrition such as sugars and health and
saturated fats. Specialized chapters will also be included in such diverse areas as promoting nutrition
in men’s health, nutrition for a healthy pregnancy, and nutritional considerations for Hispanics.

Since considerations of nutrition and health do not take place in a vacuum, a whole section is
devoted to public health and public policy issues such as promoting an environment to support healthy
eating and issues relating to food safety. Some practical issues related to frozen foods as well as
school lunch programs are included as well as issues related to current or future research needs and
opportunities in nutrition such as nutrigenomics and how to evaluate nutrition research. The overarch-
ing goal in all of these chapters will be to provide evidence-based nutrition information.

The Opportunity

Improved nutritional practices can play a very significant role in decreasing risk factors for leading
causes of mortality. It is important to remember that seven of the ten leading risk factors for mortality
in developed in countries are related to diet and physical activity practices [14], including the
following:

e High blood pressure

e Overweight and obesity

* High blood glucose levels

e Physical inactivity

* High cholesterol levels

e Low fruit and vegetable intake
e Alcohol use

Moreover, individuals who follow a cluster of healthy lifestyle practices can substantially decrease
their risk of major metabolic diseases. Consider the following:

e According to the Nurses’ Health study, 74 % of cardiovascular disease (CVD), 82 % of coronary
heart disease (CHD), and 91 % of diabetes in women could be prevented by participation in five
lifestyle behaviors: not smoking, engaging in regular physical activity, maintaining healthy weight,
eating healthier food, and moderate alcohol intake [15, 16].

e According to the Health Professionals Follow-Up Study, which involved 50,000 men between the
ages of 40 and 75 years, individuals who have 1,2,3,4, or 5 of the same healthy behaviors as noted
in the Nurses’” Health Study had respectively a 54, 63, 71, 78, and 87 % lower risk of CVD, CHD,
and diabetes, respectively, compared to men with no healthy behaviors [17].

e Unfortunately, in US women (35-54 years old) the coronary death rate has shifted from a decline
of 5.4 % per year in the period of 1980 through 1989 to an increase of 1.5 % per year in 2000-2002
[15, 16]. Declines in men in the same age rate had been 6.2 % per year 1980 through 1989 but only
0.5 % in 2000-2002 [17].

e In 2010, the American Heart Association in their strategic plan for the year 2020 estimated that the
prevalence of ideal cardiovascular health (a similar cluster of behaviors as listed as above) was
present in only 5 % of US adults [18].
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Thus, there is an enormous opportunity through behaviors such as improved nutrition to reduce
major cardiometabolic diseases.

Widespread Consensus

There is widespread consensus among numerous scientific organizations and their published guide-
lines about the important role of positive nutritional habits in either prevention or treatment of disease.
The major authoritative guidelines incorporating an important role for sound nutritional practices
include the following:

e Dietary Guidelines for Americans Advisory Committee Report 2015 [19]
e Dietary Guidelines for Americans 2010 [20]

* National Cholesterol Education Program [21]

e JNCVII[10] and VIII [11]

* Guidelines for Prevention and Management of Hypertension [12]
 Institute of Medicine Guidelines for the Management of Obesity [22]

In addition, virtually every scientific body that deals with metabolic disease has recommended
sound nutrition as a cornerstone for prevention and treatment of various diseases. A listing of some of
these guidelines is found in Table 1.1 [13, 18, 23-31]. Thus, the role of nutrition in positive lifestyle
is built on a broad consensus of scientific statements and authoritative guidelines.

Translating Guidelines Into Individual Behavior

While a wide consensus has emerged about the importance of sound nutritional habits in both prevent-
ing and treating disease, a major challenge remains in how to translate these guidelines into specific
ways to help individual behavior. The guidelines for multiple organizations are generally consistent
with each other.

Despite the consistency of the recommendations, which go back over 30 years, Americans have
been slow to change their habits and practices. For example, in 2011 over 2/3 of American adults were
overweight or obese [7]. In 2010, only 34.4 % of US adults aged 18 years or older engaged in self-
reported leisure time physical activity [18]. Numerous studies report that only 25-30 % of US adults
consume the recommended servings of fruits and vegetables [8]. Thus, moving from the knowledge
base that is summarized in numerous guidelines and from multiple professional organizations, the
challenge remains how to translate these guidelines particularly related to nutrition into helping peo-
ple implement healthier habits in their daily lives.

Table 1.1 Guidelines from various scientific organizations

AHA Guidelines for the Prevention and Management of Coronary Artery Disease

AHA Nutrition Implementation Guidelines

AHA 2020 Strategic Impact Goals

Guidelines from the American Diabetes Association for the Management of Diabetes

American Academy of Pediatrics Guidelines for Prevention and Treatment of Childhood Obesity
American Academy of Pediatrics for Heart Disease Risk Factor Reduction in Children

AHA and AAP Guidelines for Prevention and Treatment of Metabolic Syndrome

AHA and American Cancer Society Joint Statement on prevention of heart disease and cancer
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Strategies to help individuals change habits to healthier ones must deal with the fact that lifestyle

behaviors are complex and influenced by many factors. Scientific evidence has identified domains of
influence related to both nutrition and physical activity, including the following:

Individual

Social/family and close peer environment

Community environments/school, workplace, restaurants, neighborhood (e.g., access to healthful
foods and built environment)

Macro public environment/public policy, corporate policy and marketing transportation, popular
media/communications, and economic factors

Strategies for influencing individual behavior must take this complexity into account. The com-

plexity of influences regarding how to effectively change individual behaviors was a central premise
of an article by Giddings et al., entitled, “Implementing American Heart Association Pediatric and
Adult Nutrition Guidelines” [24]. In this article, Giddings et al. provided considerable detail in each
of the domains that interact and influence individual food choices.

Individual Influences [24, 32-35]
Giddings et al. divided individual influences into seven interactive domains:

— Convenience:
Including available time, ease of preparation, cooking skills, and whether or not meals were
consumed outside the home.

— Eating patterns and social factors
These include food patterns whether or not food was eaten with each other, whether or not meals
are skipped, snacking, and whether or not weekend patterns differ from weekday patterns.

— Psychological factors
Including mood and distraction.

— Need:
This domain includes issues related to hunger and satiety as well as overall health awareness.

— Taste:
Children prefer sweet-tasting items and palatability and also tend to favor foods that are energy
dense and salty; variety sustains interest.

— Knowledge/ignorance of helpful recommendations:
Further influences may include whether or not individuals are aware of what constitutes health-
ful eating. In this area, area barriers may include literacy, interest, messages from the media, and
an unrealistic view of what constitutes a portion.

— Cost and access:
The final individual domain relates to the reality that many individuals face that energy-dense
foods cost less per 1000 kcals than nutrient-dense foods. Thus, an individual’s economic status
could significantly impact on their food choices. Furthermore, availability of nutrient-dense
foods in local stores maybe a very significant factor as well as what is actually found in an indi-
vidual’s pantry or refrigerator.

Family Food Influences [25, 36—42]

Interacting strongly with the factors that influence an individual with regard to food patterns is the
effect that the family environment has on these matters. Giddings et al. divide the family environ-
ment into six major domains:

— Economic factors:
The impact that family income has on food choices is significant. Moreover, the socioeconomic
status of the neighborhood can also influence food choices.
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Parental modeling:

The food choices made by parents have been demonstrated to strongly influence children.
Mothers and children have similar patterns of food acceptance. The child is more likely to try a
strange food if it is eaten by the mother or other parent.

Family eating patterns:

It has been demonstrated by multiple research studies that a family eating meals together is
associated with better food choices and improved nutrient adequacy. Snacking and weekend
eating patterns may also impact on food choices as will meal skipping, frequency of eating
away from the home, and cultural food patterns.

Family “Nutritional Gate Keeper”:

The individual who typically buys and prepares food will have a great impact on food choices
for the whole family. This individual’s knowledge, skill, attitudes, and so on will have a large
impact on the foods available at the home.

Physical activity modeling:
The level of exercise and physical activity demonstrated by the parents has been clearly associ-
ated with the activity levels of children.

Parental children feeding practices:

The way food is consumed within the family including whether or not there is food restriction
or control, impacts on food choices. Also the type of diet that parents model when improving
their own diets will significantly impact on children.

Community Food Influence [25, 43—-45]
The third domain of influencing individual food choices comes from the community. Giddings
et al. list five domains within the community environment that impact on individual food choices:

Economic factors:

The cost of obtaining food from local sources strongly impacts on individual food choices as
does the neighborhood socioeconomic status, which plays a major role in whether or not ade-
quate grocery stores are available. Numerous studies have identified “food islands” where there
are no large grocery stores available to provide fresh produce and other nutritious foods within
certain lower socioeconomic neighborhoods.

Work Food environment:

The food that is available at work or in surrounding neighborhood impacts on food choices an
individual will make. For example, if a company an individual works at supports health pro-
grams and whether or not healthy food choices are available will often impact food choices.

School environment:

Whether or not there are school breakfast and lunch programs available as well as menu items
available within the school lunch program strongly interact with children’s eating habits as does
the availability of energy-dense less-nutritious “competitive” foods in vending machines,
nearby stores, and so on. This issue is so important that we have devoted a separate chapter to
school lunch programs in this book.

Food availability:

Accessibility of supermarkets versus convenience stores is important, so is the prevalence of fast
food and quick service restaurants versus full-service restaurants. It should be noted that evidence
that fast food or quick service restaurants have a negative impact on nutritional choices is mixed.

Peer modeling:
The intake patterns of peers that one eats with regularly at school or work or in other settings
impacts on food choices.
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— Built environment:
Whether or not the environment encourages or discourages activities such as places to walk and
whether or not supermarkets versus convenient stores are available, and so on, also represent
significant influences on individual food choices.

e Macro Public Environment [25, 46-48]
Overarching individual family and community food choices in the overall public policy environ-
ment related to food are important. Giddings et al. divided this domain of influence into six catego-
ries including the following:

— Public policy:
This includes agricultural policies, trade policies such as quotas, tariffs, and so on. In addition,
public policy documents such as the Dietary Guidelines for Americans, Physical Activity
Guidelines for Americans, and various prevention and treatment guidelines by scientific bodies
already outlined in this chapter impact food choices.

— Economic factors:
Housing patterns, local food costs, and economic status of the neighborhood all impact on food
choices.

— Food marketing:
Enormous amounts of money are spent every year on marketing food including advertising, in-
store displays, celebrity endorsements, and on-package offers and health claims, all of which
can impact on nutritional choices.

— Corporate policy and practice:
The design and manufacturing as well as pricing of foods impact on food choices as do multiple
aspects related to food retailers such as the location of supermarkets, convenience stores, and
restaurants.

— Cultural norms and values:
Cultural factors such as body image strongly impact food choices.

— Transportation:

The cost to transport and store food significantly impact both nationally and globally on access
to healthful and affordable food.

— Communication/Media:
Nonmarketing food stories (e.g., Internet blogs) and presentations can also impact on individual
food choices.

Strategies Emphasizing Implementation

Given the complexity of influences on eating behaviors, it is incumbent upon healthcare professionals to
develop effective strategies emphasizing how nutritional guidelines can be implemented. In our research
group we call this moving from “what” to “how.” In this area there are some key concepts to keep in mind.

Considerable evidence suggests that addressing patterns of eating behavior, not just one element,
is essential. A key concept of both the Dietary Guidelines 2010 [20] and 2015 [19, 49] is to emphasize
patterns of eating and the importance of physical activity, in addition to recommending specific types
of foods and nutrients. Moreover, the prevention and treatment guidelines for chronic diseases typi-
cally recommend a cluster of interrelated behaviors, including not only diet but also physical activity
[50], weight management, and smoking cessation.
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Successful behavioral change models, whether they are in nutrition or other daily habits and
actions, increasingly draw from behavioral medicine models and psychological theories and models
that address variables and patterns of individual behavior. Such models can be used to identify and
examine strategies to overcome barriers and choose appropriate interventions while accessing out-
comes. While a detailed description of behavioral medicine models is beyond the scope of this chap-
ter, it has been extensively viewed elsewhere [51-53]. The leading models that share many constructs
or ideas with each other include the following:

e Health belief model

e Theory of reason action/planned behavior

e Social cognitive theory

e Trans-theatrical model and socioecological model

Throughout this book we have challenged authors to not only provide state-of-the-art evidence but
also bridge that evidence to effective models for how to implement the desired nutritional changes.
These models will typically address the four domains of influence on individual feeding behaviors
outlined in this chapter, namely individual, family, community, and macro public policy.

Summary/Conclusions

We are entering an era where the importance of nutrition and good health is increasingly being under-
stood by all segments of the healthcare community. Moving forward it will be essential to not only
apply state-of-the-art evidence but also develop effective strategies for helping individuals implement
nutritional guidelines in their daily lives. We hope that Nutrition in Lifestyle Medicine will play a role
in helping all healthcare professionals improve the health of their clients by applying the principles
outlined throughout this book.
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Chapter 2

Nutrition 101: The Concept of Nutritional Status,
Standards, and Guides for Nutrient Intakes, Eating
Patterns, and Nutrition

Johanna T. Dwyer and Regan Lucas Bailey

Key Points

* Nutritional status is assessed by a combination of dietary intake, biochemical and anthropometric
indices, and clinical observations. Dietary status, including only intake, is less definitive.

e The Dietary Reference Intakes are dietary standards for the United States and Canada

e The Dietary Guidelines for Americans 2015-2020 provide food-based recommendations for
dietary patterns. The Nutrient Facts and Supplement Facts labels describe the composition of foods
and supplements, and various types of health claims for food further provide information useful to
consumers.

e The Healthy Eating Index is a tool for roughly evaluating how well patterns fit with the Dietary
Guidelines

Keywords Dietary intake ¢ Dietary status * Nutritional status  Dietary guidelines  Dietary reference
intakes ¢ Healthy eating index
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DGAC Dietary Guidelines Advisory Committee

DV Daily value

DRI Dietary reference intakes

EAR Estimated average requirement

HHS US Department of Health and Human Services
NHANES National Health and Nutrition Examination survey
RDA Recommended dietary allowance

SD Standard deviation

USDA US Department of Agriculture
USRDA US recommended dietary allowance

Introduction

This chapter provides an overview of tools for evaluating dietary intakes of individuals and provides
dietary recommendations. Such recommendations have been given by government and other groups
for over 100 years (Fig. 2.1). The chapter describes the concepts of dietary status, nutritional status,
and the available methods for measuring them. The Dietary Reference Intakes (DRI), the standards
for nutrient intakes in the United States and Canada, are described and their multiple uses are dis-
cussed. Major federal guidance related to nutrition is outlined. The Dietary Guidelines for Americans,
and recommendations to help guide Americans in altering their current intakes in more healthful
directions are summarized. MyPlate (formerly MyPyramid and the Food Guide Pyramid), a guide that
provides food-based recommendations based on the Dietary Guidelines for Americans and the DRI,
is described. The Healthy Eating Index (HEI), a simple scoring system for of evaluating overall
dietary quality including balance, variety, and adequacy of intakes based on the DRI and the Dietary
Guidelines is also discussed. Healthy People 2020, a set of national goals for promoting health and

« buy it with thought
% o f:,ogk it with casrlé
= serve just enough
4= save what will keep
§ = eatwhat would spoil
6 - home-grownis best

dont waste it p

Fig. 2.1 Poster with dietary recommendations world war I
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preventing disease that involve nutrition, is briefly mentioned. Finally, a new National Nutrition
Research Roadmap for Federal human nutrition research 20162021 is briefly discussed.

The Concept of Nutritional Status and Its Measurement

Nutritional status is a component of health status that represents the bodily state resulting from the
intake, absorption, utilization, and metabolism of dietary intake. It has an impact on all nutrition-
related facets of health including growth, development, immunity, and risk of diet-related disease.
Nutritional status is assessed by a combination of anthropometric, biochemical, clinical, and dietary
measures. Dietary intake is one essential component of nutritional status. Without knowledge of an
individual’s intake, it is not possible to assess the causes of deficiency, imbalance, or excess, nor can
appropriate interventions be crafted.

Adverse or suboptimal nutritional status is referred to as malnutrition. Malnutrition can be multi-
factorial, due to alterations in dietary intake, absorption, metabolism, or excretion (Table 2.1).
Moreover, several types of malnutrition may exist at the same time in the same person. For example,
a frail elderly person may suffer from protein calorie malnutrition and vitamin D deficiency simulta-
neously. Several measures of malnutrition are necessary to assess nutritional status. Nutritional status
assessment usually includes anthropometric, biochemical, clinical, and dietary measures as well as
functional measurements such as the activities of daily living. Because each method has its limita-
tions, using multiple measures in conjunction with one another can best characterize the type and
severity of malnutrition. Nutritional status assessment also considers the individual’s metabolically
relevant health characteristics, eating habits, cultural practices, and quality of life related to food.

Table 2.1 shows the various forms of malnutrition, which include deficiency disorders as well as
problems with excesses and imbalances of nutrients. Table 2.2 summarizes why multiple indicators of
nutritional status are needed. Nutritional assessment includes an assessment of dietary intake, and, if
malnutrition is present, its form, stage of development, and severity of the problem.

There is a continuum of changes in the human body in response to malnutrition. The clinical signs
of malnutrition, its effects on anthropometric measures such as weight and muscle mass, and on func-
tions such as the activities of daily living and quality of life, are the end result of a pathological pro-
cess that starts much earlier. This earlier preclinical phase of malnutrition can often be identified by
the use of dietary measures, biochemical and hematological biomarkers in blood, urine, sweat, or
other bodily secretions, hair, and nails, as well as by pathology in individual cells, tissues, and organ
systems. If diet is the cause of the malnutrition, food intake alterations are usually apparent for days,
weeks, or months before metabolism is altered and changes in biochemical measurements of nutri-
tional status are present. Therefore, to prevent malnutrition and to do it as early as possible, dietary
assessment is worthwhile, since it may provide an early warning of problems to come.

Dietary Status

This chapter focuses primarily on partially measuring nutritional status through dietary status. Dietary
status involves the measurement of an individual’s usual intake of nutrients, or usual consumption of
foods, beverages, and nutrient-containing supplements, food groups, or food patterns. Dietary status
and nutritional status are dissimilar, because food consumption is not the only factor involved in deter-
mining if dietary intakes are sufficient to maintain nutritional status and health. Therefore, it is impor-
tant to remember that diet gives only a partial and incomplete but nevertheless useful glimpse at an
individual’s nutritional status.
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Table 2.1 Forms of malnutrition and clinical terms used to describe them

Form and cause of
malnutrition

Clinical terms to describe it

Comments

Dehydration:
inadequate fluid
intake to meet
bodily needs

Starvation: virtually
totally inadequate
intakes of all
nutrients

Protein-calorie
malnutrition

Vitamin, mineral, or
other specific
nutrient deficiencies

Imbalances: increased
diet-related chronic
disease risk factors
due to imbalances
of nutrients

Obesity: excess food
energy intake and/or
insufficient energy
output

Alcohol excess

Excess of other specific
nutrients (vitamins,
minerals, others)

Toxicity: excesses of
other constituents in
food, drink, or
supplements

Food-borne disease

Dehydration

Marasmus, emaciation, cachexia

Kwashiorkor, protein calorie malnutrition

Pellagra (niacin/tryptophan), scurvy (ascorbic
acid deficiency), rickets and osteomalacia
(vitamin D deficiency in children and adults,
respectively), iron deficiency anemia (iron
deficiency), nutritional anemia (iron, vitamin
B-6, folic acid, or vitamin B-12 deficiency),
essential fatty acid deficiency

Excess of saturated fat, cholesterol and other
atherogenic and thrombogenic dietary lipids
(hyperlipidemias and perhaps altered clotting
factors), excess of salt and /or sodium (blood
pressure risk factors)

Excess food energy regardless of source gives
rise to obesity and overweight

Alcoholism, problem drinking

Specific toxicities vary: hypervitaminosis A
(vitamin A), hypervitaminosis D (vitamin D),
fluorosis (fluoride), etc.

Names vary depending on substance; lead
poisoning, lathyrism, etc.

Food poisoning or food intoxication:
salmonellosis, botulism, staphylococcal food
poisoning, others. Parasites such as beef
tapeworm may cause problems. Prions or
viruses as in Bovine Spongiform

Encephalopathy (BSE) may also cause illness.

Often occurs secondary to fever,
exertion, very warm dry climate, or
because of diets with high solute
loads or drugs that have diuretic
effects

Occurs with prolonged fasting;
withholding of fluids worsens its
effects

Often occurs secondary to disease and
infection, probably via cytokine
mediated responses to acute
infection or trauma; examples
include HIV/AIDS and Sarcopenia
due to inadequate intake of protein
and/or cytokine-mediated responses
to insults

These deficiencies often occur
secondarily to inadequate food
intake or inadequate dietary quality.
May also occur as conditioned
deficiencies secondary to disease

Imbalances or excesses of energy-
yielding nutrients or related
substances may give rise to
metabolic aberrations and increase
risks of ill health, especially in those
with certain genetic profiles

Physical inactivity may increase the
likelihood of excess energy intakes

At very high levels of alcohol intake, all
persons develop physical signs of
chronic disease; at lower levels of
intake some individuals are
particularly susceptible

Intakes that exceed the upper level of the
dietary reference intakes generally
increase risk of compromising one or
more functions. The possible
functions vary from nutrient to
nutrient

Many substances other than nutrients in
food and supplements may cause
illness

Food is the carrier for a microorganism,
virus, or parasite
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Table 2.2 Why multiple indicators of nutritional status are needed to diagnose malnutrition

Multiple forms of malnutrition exist

See Table 2.1 for some examples

The causes of malnutrition vary

Some are due to deficient quality or quantity of diet alone (primary malnutrition) but most are secondary to disease,
social or psychological problems, and may occur even in the face of adequate and appropriate food in the
environment. Many different pieces of information are necessary to arrive at an understanding of how these causes
interact

No single indicator for all the forms of malnutrition exists

The most sensitive, least costly, and most specific indicators of malnutrition vary from nutrient to nutrient

Even for a specific form of malnutrition, indicators vary with respect to how sensitive, specific, valid, and reliable they
are

Severity of malnutrition varies

Milder forms require different and more sensitive indicators (e.g., measures of tissue or blood stores) than the more
severe (which may be evident with anthropometric or clinical measures alone)

The rationale for measuring dietary intake and status is that food consumption is one factor affect-
ing nutritional status that can be altered. The most important aspects of dietary intake are the amount
of food, the forms in which nutrients are present in the diet (e.g., foods, beverages, nutrient-containing
dietary supplements, or medications that may affect absorption or contain nutrients), and the presence
of other nonnutrient bioactive constituents in food that may have beneficial or harmful effects on
health.

The usual goal of assessing diet is to obtain an estimate of usual, habitual intake, either by directly
observing and measuring diet or indirectly by report. Because most health effects depend on usual,
habitual intake, it is important that the dietary report include multiple measurements over a suffi-
ciently long period of time (e.g., many days or weeks) to be representative of usual intake. Usual
intake is important since the effects of diet on nutritional status are most closely linked to it; minor
variations from day to day or week to week are not sufficient to perturb it. For individuals, only rep-
resentative intakes over relatively long periods are meaningful for assessing the effects of diet on
nutritional status or the associations between diet, health, and disease. The one exception is the type
of very recent intake information that is usually collected when incidents of food-borne illness or
other toxicities are being traced. Then, foods and beverages eaten in the hours or days before the poi-
soning accident, details on food preparation, and other factors that may have caused the contamination
are investigated and may provide evidence of the causative agent. For large groups of people, such as
the population of the United States, it is possible to obtain reasonable estimates of the groups’ usual
intakes by sampling intakes of representative individuals on two or more non-successive days and
then using the estimates of variability that emerge as an approximation of usual intakes.

Methods Used to Assess Dietary Intakes

A comprehensive review of assessment methods for dietary intakes is provided elsewhere [1]; so only
a brief summary is provided here. Diet can be assessed on a short- or long-term basis. In the short
term, instruments capture data on recent dietary intakes (e.g., a few days) whereas long-term instru-
ments aim to capture dietary data over longer period of time. The time frame for longer-term dietary
assessment typically ranges from 30 days to 1 year. Food records and 24 h dietary recalls are the most
common short-term dietary assessment methods. A food record is a detailed list of all foods and bev-
erages consumed within a specified period of time. For food records, it is best if foods and beverages
can be weighed or measured by the individual who eats them since it is easy to underestimate portions
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and amounts, and people tend to forget what was eaten. Multiple food records are needed to get an
accurate picture of dietary intake (exposure); however, multiple days add to participant burden and
can compromise the quality of the data obtained [2]. A 24 h recall assesses an individual’s intake over
the previous 24 h. In contrast to the food record, the recall is usually performed by an interviewer.
Web-based, self-completed 24 h recalls are emerging as well. Probing questions and multiple pass
methods are often used to enhance the quality of the 24 h recall and to minimize underestimation and
forgetting [3]. As with food records, recalls are subject to high day-to-day variability: this influences
the micronutrient content of the intake reports more than for the macronutrients, because macronutrients
are consumed more consistently and are therefore more stable than those for most micronutrients,
which vary more from food to food [4]. Several factors are also known to influence intake reports,
including the day of the week, mode of interview (telephone or in-person), the sequence of the
recall (e.g., first, second, and so on), and whether nutrient-containing dietary supplements are queried
or not.

The food frequency questionnaire (FFQ) is a longer-term recall instrument and is often used in
large-cohort or case—control studies. FFQs assess intake over a specified period of time and query how
frequently a person consumes multiple food items that are usually aggregated into food groups with
similar nutrient profiles. FFQs can be quantitative, semi-quantitative (SQFF), or qualitative [5]. FFQs
offer a more cost-effective alternative to the 24 h recall. The most common tools used today are the
SQFF questionnaires, which are frequently used in large studies. However, the FFQ limits the scope
of foods that can be queried. The FFQ may create participant burden, and it may be difficult or confus-
ing to complete, in part because the pattern of frequency of intakes (once or more times a day, week,
month or less frequently) is an abstract concept and difficult to remember, and even people who have
the same frequency of consumption of foods fill out the questionnaire differently. The reported intakes
make little sense unless they are “calorie adjusted” based on usual energy intakes of individuals simi-
lar to that of the respondent. The FFQ requires literacy and physical ability to complete since it is
usually self-administered. Most importantly, the accuracy of nutrient profiles determined by FFQs has
been questioned. The SQFF questionnaire was designed originally to rank individuals’ intakes into
quartiles or quintiles, but in recent years it has been incorrectly used to provide precise quantitative
estimates of intakes of individuals, which they cannot do. The use of multiple 24 h recalls has been
shown to be a less biased estimator of calories and protein from foods in adults than an SQFF-based
instrument [6].

Dietary supplement use can be measured using the same techniques as dietary assessment of foods:
arecord or diary, 24 h recalls, or a frequency-based instrument. No validation studies exist to compare
the different methods for assessment of supplement use. However, since dietary supplement use can
be habitual (daily) or episodic (contextual), it may be helpful to also use a frequency-based question-
naire to obtain a longer time period to capture whether specific types of supplements are used or not.
Ideally, both 24 h recall and a frequency questionnaire should be used together.

Dietary recommendations are intended to be met over time [7]. Daily intakes can vary and nutri-
ents can be stored for varying lengths of time in the body; therefore, it is unnecessary to achieve
nutrient recommendations every day [7]. The human body does not require specific foods; dietary
recommendations for foods are designed to assist individuals to achieve recommended levels of
nutrients, not because the foods themselves are essential. Therefore, there are many patterns of food
intake that are acceptable from the standpoint of achieving satisfactory dietary and nutritional
status.

The concept of usual nutrient intake is salient in public health where the interest is most often in
capturing long-run usual intakes as opposed to intake on a given day (i.e., a 24 h recall). Many proce-
dures have been described to adjust the dietary estimates from 24 h recalls to reduce within-person
variation and to produce usual intakes [8—12]. To produce total usual intakes, it is recommended to
first adjust the dietary estimates using one of these methods and then to add the daily estimates from
dietary supplements to the usual dietary intakes [13].
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Limitations of Dietary Assessment

Although the dietary intake methods all have their limitations, they do provide a picture of food and
nutrient consumption that may be useful for purposes of assessing what has been eaten and planning
intakes. The major shortcoming of most dietary assessment methods is that while they furnish a gen-
eral profile of nutrient intakes, they are less accurate in providing information on the calories, nutri-
ents, or nonnutrient bioactives that are consumed. Most dietary assessment methods depend heavily
on the eater’s report of what was eaten, because it is very difficult for an outsider to collect duplicates
or observe everything a person eats. But eaters’ reports may be inaccurate and biased. People may
forget what they ate, have difficulty judging the amounts they have eaten, report inaccurately because
they want to appear to conform to what the questioner wants to hear, or they may unconsciously
change what they eat when they are asked to record it. Therefore, information on dietary intakes is
never perfectly accurate. These errors are usually quite large, and perhaps highest among certain
groups such as the very obese, or those with impaired memories, such as children, the very old, indi-
viduals with drug, alcohol, or mental health problems, and those with extremely erratic or disordered
eating patterns. A common error is failure to mention dietary supplements, which, in countries such
as the United States, often contribute substantially to dietary intakes [14]. Other items that the eater
may judge to be socially inappropriate such as alcohol, high-fat foods, snack foods, sugar-sweetened
beverages, candy or other desserts may also be omitted or underestimated. Forgetting what has been
eaten is a particular problem when people are asked to remember what they have consumed over long
periods, such as during the past year, especially if they are to provide estimates of the frequency and
amounts they have eaten. Such estimates probably reflect more recent intake (e.g., a few weeks), and
they are probably most accurate when individuals have fairly fixed intake patterns. When people are
given lists of foods and asked to record their frequency of eating these foods, they often overestimate
how much they ate, and results are usually adjusted to provide estimates that are more in line with
plausible energy intakes. Also when people are asked to keep food records or diaries, often they
unconsciously change what they eat to make the recording task simpler, or because they are surprised
at how much they eat and decide to eat less to make their intakes appear more “balanced.” Finally, all
dietary assessment is based on food composition databases of chemical analyses of nutrients and other
dietary constituents of interest. The values for constituents vary in quality and completeness, and,
until recently, were not available for some nutrients, such as vitamin D and iodine. These gaps have
now been remedied, but for many other bioactive constituents of interest, such as the flavonoids, iso-
thiocyanates, and others, only limited analytical information is available.

Why Dietary Assessment Is Useful

Dietary intake assessment is used as a proxy for nutritional status because it is less expensive and
easier to obtain than a full-fledged nutritional status assessment, and can often provide enough useful
information to remedy problems. For example, it can identify those who are very undernourished
because they are eating too little, and others who are eating too much, or imbalanced amounts of foods
and nutrients. Dietary assessment also helps to clarify and strengthen assumptions about the presumed
causes of changes in nutritional status when it is synchronized with information derived from anthro-
pometric, valid biochemical, clinical, and other measures. Questioning can also reveal many environ-
mental factors that influence dietary intakes and nutritional status that may need to be taken into
account, such as climate, living conditions, exposure to pathogens, and socioeconomic conditions.
Dietary status assessment only measures what an individual eats, and not what is actually metabo-
lized and reaches the body’s cells, tissues, and organs, and so it may miss and fail to account for other
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causes of poor nutritional status, such as malabsorption or genetic polymorphisms that influence
metabolism. Although dietary assessment theoretically is an extremely sensitive indicator of malnu-
trition, since it reflects a very early stage in the development of the pathology, in practice it is often
not useful by itself. Dietary data are less precise and reliable than biochemical and anthropometric
indices. Because dietary data are usually obtained by self-report from the patient or respondent or a
proxy, they are usually more subject dependent, and vary more in validity and reliability from one
person to the next. They often fail to reflect usual intakes and instead reflect only the prior few days.
Intakes of nutrients from dietary supplements and oral nutritional supplements may be disregarded,
causing more underestimation errors. Thus, it is difficult to determine whether suspected deficits in
dietary intake are actually due to diet or to errors in reporting. Therefore, in order to fully assess nutri-
tional status, dietary information must be combined with the other types of data.

Biomarkers

Because there are many problems involved in obtaining accurate information on food intakes, if pre-
cise estimates of intakes are necessary, as is the case in research studies, surrogate markers of dietary
intake such as biomarkers are often preferable. Ideally, biomarkers are reliable and accurate bio-
chemical or other measurements that can be objectively measured and evaluated.

Biomarkers can be indicators of intake, normal biological processes, nutritional status, pathologi-
cal processes, pharmacological responses to an intervention, or health outcomes. In order to be useful,
biomarkers must be analytically valid, useful, clearly show associations between the biomarker and
disease, and reflect interventions with changes in both the biomarkers and clinical outcomes.

The most common sources of biomarkers are blood, urine, and other body fluids such as saliva.
There are also functional biomarkers that measure processes such as immune function, cognitive
function, or frailty, and more nonspecific biomarkers, such as grip strength that, together with other
factors, may be used to estimate risk of disease or disability.

Some biomarkers reflect intake, others nutritional status, metabolism, risk, or health outcomes. The
biochemical biomarkers in blood or urine that reflect nutrient intakes or nutritional status are used most
commonly. They are useful because they are more objective than dietary intakes, which usually depend
on individual reports and are subject to all the biases and errors that may entail. However, biomarkers
also have their limitations. They reflect different things; some reflect dietary intake, others nutritional
status, others metabolism, and still others risk or outcomes of disease. Measurements in urine and
blood can be influenced by hydration status, diet, deficiencies in other nutrients, fasting, kidney func-
tion, and other factors, such as inflammation or diseases and conditions that are not diet-related. They
also are dependent on correct collection, storage, and analysis using appropriate methods.

Some intake biomarkers are listed in (Table 2.3). Among the biomarkers reflecting intake are
ascorbic acid and serum folate; they are specific but often only reflect intake over a short time (e.g.,
hours or days) rather than a longer time. Most of the biochemical or other biomarkers of intake are
very specific and only reflect intakes of a single nutrient rather than the overall diet. For some nutri-
ents, such as zinc and magnesium, there are no acceptable biomarkers that reflect long-term intake.
Other biomarkers such as doubly labeled water (D, O'®) to estimate energy intakes are available but
very expensive, require special equipment or expertise, and are difficult to use except in research stud-
ies. Biomarkers of intake must reflect it. Some biomarkers reflect diet alone over the past few hours
or day, such as changes in serum folic acid levels, whereas red blood cell folic acid reflects many days
or weeks of intakes. But these biomarkers may also reflect more than diet alone. Free folic acid and
serum folic acid as well as red blood cell folate measures may also reflect other influences such as
gene polymorphisms and thus folic acid nutritional status. Clearly, both biochemical and other mea-
sures of dietary intake also have their limitations in clinical practice.
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Table 2.3 Some biochemical biomarkers of intake (exposure) and/or nutritional status

Nutrient ~ Biomarker Comments
Iron Hemoglobin Low specificity (many different causes of anemia decrease hemoglobin,
not just iron. Cutoffs vary by age, sex, and ethnicity). This is a good
indicator for monitoring improvement in iron status if the individual
is iron-deficient
Serum plasma ferritin This is an acute phase protein, and it is nonspecific; it increases
independently due to acute or chronic inflammation, infection,
malignancy, hyperthyroidism, liver disease, heavy alcohol use
Serum transferrin receptor A specific indicator of iron-deficient erythropoiesis that is not affected
by inflammation
TIBC (total iron binding Nonspecific and varies over the day
capacity)
ZnPP erythrocyte zinc A sensitive indicator for diagnosis of the deficiency. However, the
protoporphyrin specificity is limited since it is affected by lead poisoning, the
anemia of chronic disease, chronic infection, inflammation,
hemoglobinopathy, and hemolytic anemias
Zinc Serum plasma zinc Responds to zinc supplementation, but it is easily affected by
contamination, and is also affected by inflammation, fasting,
estrogen use, hemolysis, and chronic illness
B12 Serum/plasma total B12 Measures total biologically active B12. Poor correlation with dietary
B12. Also cutoffs are uncertain and kits for the test vary
Serum/plasma methylmalonic ~ Cutoffs are uncertain. Test is sensitive
acid MMA
Serum/plasma
holotranscobalamin
HoloTC
Folate Serum/plasma folate Varies with recent intake, and Kits to test vary

Erythrocyte folate
Serum/plasma total
homocysteine Heys

Kits vary. Samples are difficult to prepare and cannot be stored
Depends on B2 status, B12 status, B6 status, and MTHR polymorphism
state

Vitamin A Serum retinol Sensitive to intake, but only if stores are low. It is not very sensitive

because it is under homeostatic control

Other biomarkers reflect nutritional status. One is 25 hydroxy vitamin D (25 OH D), which
reflects both dietary intake and exposure to the sunlight’s ultraviolet rays that activate the provitamin
D in the skin. Some of the other nutritional status biomarkers are too nonspecific to be useful. For
example, serum albumin is a marker of dietary intake, but it reflects not only protein nutritional sta-
tus but inflammation and infection. Some status markers, such as serum thiamine, are specific, but
they only reflect status over a short time (e.g., hours or days) rather than habitual intakes. Other
status markers, such as red blood cell folate, reflect intake over a somewhat longer period of time
(e.g., several weeks). 25 OH D reflects diet, but also exposure to sunlight, and thus is a good measure
of nutritional status for vitamin D, but not of dietary intake alone. Another biomarker is 3-methyl-L-
histidine, which is an amino acid that is not used by the body to synthesize protein but is a catabolite
of protein breakdown and therefore it is often used as an index of muscle breakdown and thus of
protein nutritional status. However, its level in urine also depends on intake of muscle protein and
therefore unless the subject is on a meat-free diet it is likely a poor indicator of muscle mass.

There are functional biomarkers or intermediary biomarkers that reflect metabolic processes
thought to be along the way to an endpoint but which are not necessarily valid markers of the
endpoint. For example, methylmalonic acid (MMA) and homocysteine (tHcy) are elevated when
vitamin B12 status is low [15]. tHcy is sensitive but not specific to B12 deficiency because it can
also be elevated due to reasons including a deficiency of folate, B2, and B6, as well as chronic
alcohol abuse [16]. High MMA levels are almost exclusively due to a low vitamin B12 status in
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folate-replete populations [17, 18] and accordingly it is a sensitive marker, but is related to renal
function.

Fourth and finally, there are valid biomarkers that reflect outcomes, such as coronary artery disease
or stroke. Often, instead of outcomes themselves that take so long to develop, valid surrogate end-
points are used such as serum cholesterol or blood pressure. These so-called surrogate endpoints are
substitutes for a clinical endpoint that predicts a clinical benefit or a harm based on good evidence,
and the biomarkers of them are called surrogate biomarkers of outcome. For example, high levels of
low-density lipoprotein cholesterol (LDL-C) reflect risk of coronary heart disease, and hypertension
is associated with risk of stroke. Biochemical indices such as LDL-C and high blood pressure are
therefore considered good biomarkers of risk or outcome. Another surrogate biomarker with less
predictive value is HDL cholesterol, which is not as good a predictor of risk of coronary heart disease
as is LDL cholesterol.

In summary, biomarkers of intake, nutritional status, function, and risk/outcome all have their
strengths and weaknesses. They are not substitutes for dietary intake measures, but they can provide
useful additional or corroborating information in determining the cause of diet-related problems and
in planning to alleviate them.

In the past few years, the BOND (Biomarkers of Nutrition in Development) project, an interna-
tional project led by the Eunice Shriver National Institute of Child Health and Development at the
National Institutes of Health has developed extensive monographs on assessing nutritional status
using biomarkers for several micronutrients of public health interest: vitamins A, B12, folate, and the
minerals zinc and iron [19].

Dietary Reference Intakes (DRI)

The Dietary Reference Intakes (DRI) are quantitative standards for nutrient reference intakes that are
used for planning and assessing the diets of healthy people. They are based on the best evidence avail-
able for intake levels of nutrients that are compatible with good health. Prior to the development of the
DRI, the 1989 Recommended Dietary Allowances (RDA) served as the standards for nutrient intakes.
The DRI were developed conjointly by Health Canada and the Food and Nutrition Board, Institute of
Medicine, US National Academy of Sciences in the 1990s. They are used as the basis for other materi-
als, such as the Dietary Guidelines for Americans, that provide food-based dietary guidance, and for
food labels [20, 21].

Overview of the DRI

The DRI consist of multiple reference recommendations that serve as dietary standards for various
uses instead of the single RDA reference values used in the past [22-27]. They were developed
because of the availability of new data on many nutrients and potential candidate nutrients. Also, new
concepts on assessing dietary deficiency and excess were available by the 1990s. It was also felt that,
if possible, dietary recommendations should be based on standards that would prevent obesity and
reduce risks for chronic disease and excess. Finally, new-user needs, such as nutrient labeling, made
a revision of existing recommendations imperative.

The DRI include the estimated average requirement (EAR), the recommended dietary allowance
(RDA), or, if the RDA cannot be calculated, an adequate intake (AI). An upper reference level (UL)
is also set. And acceptable macronutrient distribution ranges and energy needs are also provided
based largely on epidemiological rather than experimental evidence [28]. The EAR, RDA, and AT are
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defined with reference to specific criteria of nutrient adequacy. The UL, in contrast, is defined using
specific indicators of excess. The reference weights and heights for the adults and children for whom
the dietary recommendations are designed are based on recent population-based surveys of the US
Recommendations are available for micronutrients (EAR and Al), protein, fat, carbohydrate, water
(AI), and electrolytes (EAR).

Criteria on Which Nutrient Recommendations Are Based

The criteria for adequacy upon which estimates of nutrient needs are based are critical. There are
often several conceivable criteria that might be chosen, and so expert judgment is involved in
choosing that which is the most relevant and best supported by the available evidence. The amount
of evidence and the criteria vary from nutrient to nutrient. Each EAR, RDA, and Al is described in
terms of a selected criterion or criteria of adequacy and the rationale is provided with extensive
documentation of the evidence available. These criteria include the best level to determine the risk
of an individual’s nutrient stores becoming deficient. For example, the criterion for folic acid among
women in the childbearing years is based on a combination of three biochemical indicators: primar-
ily, red blood cell folate, and, secondarily, plasma homocysteine and serum folate levels. Other
criteria relate to reducing the risk of disease if they are available, although often they are not. For
example, a separate recommendation for folic acid is made for women capable of becoming preg-
nant on a criterion related to reducing the level of neural tube defects. Prevention of chronic disease
is a focus of some other nutrient adequacy criteria such as the association between fluoride and risk
of dental caries. The associations between nutrient intakes and risk of most chronic degenerative
diseases have proven to be more difficult to establish and remain an area of controversy and
research. For example, the criterion for the amount of calcium and vitamin D recommended was
based on that sufficient to provide retention of calcium during growth and minimize bone loss dur-
ing adulthood. For dietary fiber, decreases in serum cholesterol were chosen. For potassium and
sodium, adequate intakes were established but not on the basis of an association with chronic dis-
ease endpoints because data were judged insufficient to do so. The evidence base for a recom-
mended level of including protein, phosphorus, magnesium, the B-vitamins, and choline was judged
insufficient to define a function such as preventing chronic disease, and so the estimation of the
requirement depended on other criteria, such as mineral balance. Some measures upon which EAR
are established, such as nitrogen balance, are judged by some scientists to be inadequate in that they
lack a close enough association with function and health to be relevant. There is currently much
research devoted to developing measures of protein nutritional status that are valid, reliable, and
more reflective than nitrogen balance of protein functions in the body such as maintenance of
muscle mass, immune function, and the like. As new and better functional indices are developed,
and these come to be associated with risk of chronic disease, estimates of nutrient requirements
may also change.

Much attention lately has also been devoted to urging that “candidate nutrients” such as the flavo-
noids, lutein, and omega 3 fatty acids, which are thought to be associated with reduced risk for certain
chronic diseases, be included as essential nutrients using the DRI process. Many of them are being
consumed in relatively high doses by consumers. At present, evidence that these bioactive constitu-
ents of foods are essential nutrients is inconclusive. There is little reason to assume for some of these
bioactives (that are xenobiotics) that the DRI model of a normal (Gaussian) requirement distribution
of essential nutrients applies to them. It is also not clear that the DRI “risk-risk” U-shaped model of
dose response with increasing signs of deficiency with decreasing levels of intake or increasing signs
of toxicity with increasingly large intakes applies to them. The shape of the dose-response curves for
these bioactives may be quite different. More research is needed on their roles in bringing about
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possibly beneficial effects on markers of chronic disease risk, and it is important to establish what are
safe upper levels of intake for these constituents.

RDA

The recommended dietary allowance (RDA) is the average daily dietary intake level that is sufficient
to meet the nutrient requirements of nearly all (e.g., 97-98 %) of healthy persons of a specific gender
at a particular stage of life or physiological condition, such as pregnancy or lactation. The only use of
the RDA is to serve as a goal for individuals, and not for populations. All Dietary Reference Intake
values are publicly available on the Internet [29].

To establish an RDA, agreement on the criterion to be used for the requirement is the first issue that
must be resolved. This criterion is used as the metric to assess adequacy. An appropriate cutoff must
then be established for each criterion that is used. The cutoff determines the difference between what
is considered an adequate and an inadequate level of nutritional status. In order to set this cutoff, there
must be sufficient data on individuals who are consuming levels of intake at which some reach the
suggested cutoff for the criterion and at which others do not. This permits the establishment of a dose—
response relationship. It is also necessary to have an understanding of the distribution of requirements
among individuals in the group from which the requirement is estimated. The requirement distribution
(but not the intake distribution) is usually normal, conforming to a bell-shaped Gaussian curve. When
nutrient requirements are skewed for a population, such as iron in women during the childbearing
years, other approaches are used to find the 97-98th centile to set the RDA.

The RDA is the value that should be used for planning individual intakes. The RDA is not appro-
priate for assessing the diets of groups, or for planning diets for groups. An interactive tool for calcu-
lating the appropriate RDA/AIs and energy needs from an individual’s age, sex, physiological
condition, weight, height, and physical activity level is available at the following web site: http://fnic.
nal.usda.gov.

EAR

The estimated average requirement (EAR) is the amount of a nutrient that is estimated to meet the
requirement of half of the healthy individuals in a specific life-stage and gender group. The EAR is
used to assess adequacy of intakes of population groups, and along with knowledge of the distribution
of requirements, to develop Recommended Dietary Allowances. The requirement is the lowest level
of a nutrient eaten chronically that will maintain a defined level of nutrition in a person. Before setting
an EAR, a specific criterion of adequacy must be chosen. The selection is based on a careful review
of the literature. Among the criteria that may be used, reduction of disease risk may be considered,
along with other health parameters. It is assumed that the distribution of requirements is normal.
Ideally, the standard deviation (SD) of the requirement, that is, an estimate of its variability of require-
ment, is also available. If the SD is not available from empirical data, then an estimated coefficient of
variation (CV) is used, usually 10%. Under these circumstances, the RDA is assumed to be 1.2 x
EAR. Conversely, if the CV is 15 %, the RDA is 1.3 x EAR.

Recommendations for energy intake differ from those for vitamins, minerals, and protein because
individuals of the same age, sex, reference weight, and physiological condition often differ markedly
in their energy needs due to differences in body composition and in physical activity levels, among
other factors, and such factors as actual weight, height, and physical activity level are also needed to
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calculate it. Moreover, the standard to achieve is actually like the estimated average requirement to
maintain weight and health, not an RDA. Two SD above the EAR for energy as a recommendation
would cause many individuals to consume excess food energy, which would be stored as body fat,
ultimately with adverse effects upon health.

Al

The adequate intake (AI) is a recommended daily intake level based on observed or experimentally
determined estimates of nutrient intake in a group of healthy people. The main use of the Al is as a
goal for the nutrient intake of individuals. It is used when an RDA cannot be determined. The Al is
usually based on observed levels of intake that appear to maintain an acceptable level of health or
growth. The presence of an Al is an indication that experts believe that sufficient data on requirements
are not yet present for the functional criterion that has been chosen, and that more research needs to
be done. The Al is set at a level that is expected to cover the needs of at least 98 % of people, but it
might cover far fewer, or far more, since the EAR cannot be estimated. Unfortunately, the degrees to
which Als exceed average requirements differ among nutrients and population groups. Therefore, it
is meaningless to describe the proportion of the population below the Al; it is more useful to report
the proportion of the population above the Al.

In the DRI reports, Als rather than RDA are provided for all nutrients in infants up to a year of age,
and for fluoride, potassium, pantothenic acid, biotin, and choline for persons of all ages [29]. Both the
RDA and Al are appropriately used for setting goals for intakes of individuals. However, greater
uncertainty surrounds the Al

UL

Nutrients are essential for basic functions of human life and well-being. However, at excessive levels
of intake they have possible adverse effects. Adverse effects include any significant alterations in the
structure or function or any impairment of a physiologically important function in an individual. Also,
since intakes of one nutrient may alter the health benefits conferred by another, detrimental nutrient—
nutrient interactions are also considered to be adverse health effects. These values are also available
at the Institute of Medicine web site (http://www.iom.edu/Activity/Nutrition/SummaryDRIs/DRI-
Tables.aspx).

It is important to remember that at the levels of nutrient intakes from diets of foods, human experi-
ence is considerable. It is only in the past few decades that single concentrated sources of nutrients
have become available in the form of dietary supplements and highly fortified foods; so now, the pos-
sibility of higher intakes is more likely. At present there is no evidence to suggest that nutrients con-
sumed at current RDA and Al levels in enriched or fortified foods pose a risk of adverse effects to
most persons [30]. However, with very high amounts of fortified foods, dietary supplements, and
over-the-counter medications that contain nutrients all consumed together, total intakes may reach or
exceed the safe levels.

The tolerable (or safe) upper intake level (UL) is the highest level of chronic and usual daily nutri-
ent intake that is likely to pose no risks of adverse health effects to almost all individuals in the general
population. The more the intake is above the UL, the greater is the risk of adverse effects. The intakes
included in the UL for most nutrients are food, water, and nonfood sources such as nutrient supple-
ments and pharmacological preparations. The word “tolerable” is used because most individuals
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should be able to tolerate this level of intake. However, it does not imply that this high a level of intake
is desirable. The UL is not an intended level of a nutrient to be consumed. Moreover, the UL is not a
level at which there is a beneficial effect. Rather, it describes the intake level at which there is a high
probability that the dose of the nutrient can be tolerated biologically. When total intakes have been
associated with toxicity, this fact is stated. In a few cases, it may be that toxicities are only associated
with nutrients used in supplements or as drugs. For example, excessive beta carotene appears to be
associated with adverse outcomes but only in supplements; and therefore, the UL for beta carotene is
based only on supplements. Many individuals use large amounts of nutrients containing dietary sup-
plements for preventive or curative purposes. Excessive intakes are a particular concern for nutrients
that are not easily metabolized or disposed of by the body, such as fat-soluble vitamins.

Dietary Risk Assessment

Risk assessments describe the relationships between exposure to a nutrient and the likelihood that
adverse health effects will occur in the exposed population. They systematically evaluate the probabil-
ity of adverse health events occurring in humans from excess exposure to an environmental agent such
as a nutrient or food component. Risk—risk assessments involve both the risks of taking too much of
the nutrient versus the risk of not taking enough of the nutrient or supplement [31]. Such assessments
are becoming increasingly common. A constant set of scientific principles involving risk assessment
is used to set the UL. The process involves identifying hazards, assessing dose-responses, intake
assessment, characterization, and evaluation of risk. All evaluations and judgments are explicit and
evidence is provided to document the conclusions that are reached. Both qualitative and quantitative
types of evidence are considered. ULs are set by first reviewing the literature to determine levels at
which no observed adverse effects (NOAEL) are noted, or at the lowest level of intake associated with
observed adverse effects. Then an uncertainty factor is applied to reduce the intake level from the
lowest adverse effect level to insure that even the most sensitive persons would not be affected by the
UL dose chosen. At present, for many nutrients there is simply not enough evidence to develop a
UL. The risk is expressed as the fraction of the exposed population, if any, that has nutrient intakes in
excess of the estimated ULs [23].

ULs are not always certain, fixed, and unvarying values. For many nutrients, ULs are not available
because data are so sparse. Often, although intakes are available, there are no data on the adverse
effects of taking large amounts of nutrients, or the data are only anecdotal in nature. In such cases, the
UL cannot be established. This does not mean that there is no risk of adverse effects from high intake
of the nutrient; in fact, when data about adverse effects are very limited, extra caution may be war-
ranted. The data that exist are often scanty or drawn on studies to address other questions.

AMDR

The acceptable macronutrient distribution range (AMDR) for the energy-yielding nutrients provides
a range of intakes that appear to be compatible with good health for them. The DRI and AI for water
and macronutrients, and AMDR ranges for fat, carbohydrate, and protein, as well as recommended
ranges for dietary cholesterol, trans fatty acids, saturated fatty acids, and added sugars are publicly
available [29]. Energy needs can also be calculated from tables given in the DRI report on macronu-
trients and energy.
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Current Status of the DRI

The most recent report on DRIs was completed in 2010 on calcium and vitamin D because of the
substantial amount of new information available on both nutrients [32]. Both were given new EARs
and RDA on the basis of new data that were available, and the recommendations for each were raised
slightly over the previous report issued in 1997 [24]. The values for other nutrients in the 1997 report
(magnesium and phosphorus) were not revised and remain the same. The report on folic acid and
other B vitamins was issued in 1998 [25]. The report on “antioxidant” nutrients (ascorbic acid, vita-
min E, and possibly others) was issued shortly thereafter [33], and then the macronutrients and
energy [27], and a volume on electrolytes and water [26]. Volumes on the uses of the DRI for assess-
ment [34] and planning [34] were also developed by a panel on the uses of the DRI. A composite
volume is available for practitioners [35]. DRI for all nutrients, energy, and water are also
available.

Gaps in data for some members of the population Increasingly more individuals in the population
are very old or very young. Yet reference standards for infants less than 32 weeks gestation or elders
over 80 years are derived largely by extrapolation. These gaps need to be filled with additional
research.

Disease and Illness Although the DRI are designed as recommendations for healthy individuals,
more than half of all Americans have one or more chronic conditions, and their number is growing
as the population ages. Many of the common chronic diseases such as cardiovascular disease, dia-
betes mellitus, some of the cancers, and dental caries may be caused in part by diet, while others
such as arthritis, asthma, and chronic obstructive lung disease have nutritional implications for their
treatment. Moreover, many members of the population in countries like the United States and
Canada are medicated for one or more chronic diseases. When effects of these medications are
known, dietary recommendations are altered accordingly. However, little is known about whether
some common medications affect some nutrient requirements. Research is needed to clarify their
effects, particularly in elders with many diseases and medications. For individuals who are ill, the
best recommendations for nutrient intakes at present depend on the disease itself, its effects on the
absorption, metabolism, storage, and/or excretion of specific nutrients. In such cases, recommenda-
tions are best set by medical specialists for the diseases involved. Most nutrient needs are not usu-
ally affected, however, and the DRI for healthy individuals can be used for them until better data
are available.

Prevention of Chronic Disease

Another major challenge is to how to assess the links of dietary constituents with chronic disease
endpoints as outcomes. Since the major causes of morbidity and mortality in highly industrialized
countries are chronic degenerative diseases, in order to have an impact on delaying morbidity and
reducing premature mortality, it is essential to act upon them. Even small reductions in diet-related
risks would have potent effects at the population level. However, it is difficult to develop the evidence
that diet—chronic disease outcomes exist. Not everyone is at risk of every disease; the prevalence var-
ies, with evidence for caries strongest, then osteoporosis, followed by coronary heart disease, kidney
stones, and, lastly, cancers. Dietary intake exposures occur long before the chronic disease occurs, and
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experimental studies would take many years to give definitive answers. The use of observational stud-
ies to establish recommendations based on chronic disease outcomes has many problems and makes
causal inference weak. Dietary exposures occur long before the chronic disease and diet is only one
of many causative factors that vary in strength. There are also many problems with measures of out-
comes. Morbidity measures are often imprecise and mortality takes many years. Surrogate or interme-
diate markers rather than these outcomes are often lacking or unvalidated, and some intermediate
markers may not even be on the causal pathway to the outcome.

In the existing DRI, only five nutrients were assigned reference values based on chronic disease
endpoints. They were calcium and vitamin D with osteoporosis and fractures; fluoride and dental car-
ies; dietary fiber and coronary heart disease; and potassium and a combination of endpoints including
salt sensitivity (a risk factor for hypertension), kidney stones, and blood pressure. Chronic disease
endpoints do not fit well into the existing DRI paradigm since many dietary and nondietary factors
contribute to chronic degenerative disease; they are multifactorial. Chronic disease risk shows only
small responses to increased doses of the nutrient. By definition the EAR is the intake to achieve
absolute risk reduction of 50 % (i.e., the probability of getting a disease over a certain time). But this
depends on the relative risk factor, and absolute risk is not 100 % for everyone who has a given chronic
disease. And 100 % of the population is not at risk of the disease if the nonnutrient dietary component
is eliminated. Moreover, adding the dietary constituent does not prevent the disease in 100 % of the
population. In fact, risk of the disease probably ranges from very high to very low, in a rough rank
order of the association of a nutrient and risk ranging from high to low. Risk reduction is almost never
50 %, as is the case when an EAR can be established. It is therefore likely that instead of focusing on
single nutrients, patterns of nutrients or food intake patterns will be more useful in linking diet to
chronic disease endpoints. The challenge is how best to do this.

Excessive Intakes

Although concerns about excessive energy, fat, and alcohol intakes have been of concern for many
years, since the promulgation of the upper safe level of intakes, excessive intakes of micronutrients
are now receiving greater attention. In part, this stems not only from estimates of the UL but from the
population’s widespread use of dietary supplements and fortification of the food supply, both of which
are concentrated sources of nutrients. In response to these concerns, the National Health and Nutrition
Examination Survey (NHANES), the nation’s national population-based survey, monitors total nutri-
ent intake from naturally occurring foods, enriched/fortified foods, and dietary supplements. It also
monitors biochemical indices of nutrient status and excess, when appropriate and available.

Recommendations for Individuals Versus Populations

The DRI Committee set recommendations that apply to suggested intakes of nutrients of individuals.
The EAR is intended for assessing intakes of populations or groups, whereas the RDA is an intake
target for individuals. It is possible to assess intakes of populations and to make some broad state-
ments about the adequacy of an individual’s dietary intake. In contrast, it is relatively straightforward
to make recommendations about and plan adequate intakes for individuals but it is more difficult to
do these tasks for populations. At present, population recommendations have not been set for the
United States or Canada, but only for individuals. From the practical standpoint, population recom-
mendations for nutrient intakes are much more environmentally influenced and culture-bound than
estimates of population requirements, and likely vary much more between countries. This is because
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mean usual nutrient intakes differ greatly between populations of one country and another, as do
nutrient intake distributions, which are very wide in some countries and very narrow in others. In
setting population-level recommendations, both the issue of ensuring that everyone in the population
gets enough (prevalence of inadequacy) while avoiding too much (prevalence of excess) must be
addressed. This has proven to be possible to do for relatively homogeneous groups, such as recipi-
ents of some of the large USDA food programs, such as the Women, Infants, and Childrens’
Supplemental Food Program and the National School Lunch and Breakfast Program. However, the
US population as a whole is much more heterogeneous in their requirements. Moreover, most indi-
viduals make their own food and dietary choices rather than being given and eating a large share of
their total intakes with rations designed to cover evident shortfalls, and thus population recommen-
dations are much more difficult to develop. Recommended levels for population intakes must there-
fore take into account not only EARs but also the distributions of nutrient intakes within each of the
major subgroups within the population with very different intakes or requirements. Strategies such
as fortification, supplementation, dietary diversification, nutrition education, limitation of excessive
intakes, and others that may be theoretically acceptable for bringing intake distributions with respect
to requirement distributions into an optimal range in one country may not be so in another. For
example, in the United States and Canada, fortification of wheat flour with folic acid was acceptable
and appears to have achieved its goals of reducing the proportion of the population below the EAR
while avoiding a large proportion of the population achieving intakes in excess of the UL. Vitamin
D fortified milk has also largely eradicated rickets in young children. However, fortification with
folic acid and vitamin D has not proven to be culturally acceptable in many European countries.
Also, variations in resource and environmental constraints exist. The desired percent of the popula-
tion having access to, or actually achieving, intakes that meet whatever criteria are chosen for the
DRI also vary from one country to another. Economic realities, usual intakes, and historical prece-
dents are best considered separately from biological requirements. Setting population recommenda-
tions for intakes therefore involves scientific judgment, but also political will, and cultural
sensitivity.

With respect to the difficulty of establishing intakes for populations, consider, for example, the
difficulties in implementing a goal of population intakes not to exceed 7 % of calories from saturated
fat. In order to achieve this, the population intake distribution would have to have a mean much lower
than this, since no individual could exceed 7 %. Such a goal may be impractical or difficult to achieve.
In any event, knowledge of the distribution of population intakes as well as that of requirements is
essential before such recommendations are promulgated.

Uses Outside the United States: Are the DRI Exportable?

In the past two decades, the DRI have been used in whole or in part by many other countries. While
the DRI are an excellent set of standards, North America is not the world repository of all nutrition
scientific wisdom and truth, and, as time goes on, they will no doubt be refined by experts in other
countries as well as in the United States. It may be useful to consider which of the DRI are likely to
be useful and exportable to other countries, and which are not. Many factors influencing DRI values
are based primarily on biological rather than environmental influences, and these are largely the same
from one country to another. Determinations of the EAR and UL, which are influenced largely by
human biology, should also be useful in other countries. The evidence-based reviews of the scientific
literature on experimental studies of requirements for each nutrient focus on these biological factors.
As new studies become available, other experts can review the evidence, add to it, and come to their
own conclusions. Other factors are not as easily exportable from one country to another. For example,
the functional criteria that could be used to set the US/Canadian requirements are many, and the most
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appropriate ones for another country may vary with the environment, expert judgment, and health
realities. Other countries may have circumstances that make different functional criteria and end-
points more appropriate.

Exportability of the AMDR is likely to be limited since they rely more on US and Canadian intake
levels and not on direct experiment. Food patterns, nutrient intakes, and environmental factors vary
from country to country. In other countries, population profiles, resource constraints, and expert judg-
ment may lead to the choice of different criteria for adequacy, with the result that AMDR, EAR, RDA,
Al and UL values chosen may differ from one country to the next.

Diversity in expert judgments often helps to drive science forward and seek firmer evidence. For
other countries, the DRI recommendations, which are more evidence-based than ever before, deserve
examination. The DRI are useful compendia to review for efforts in other countries. However, export-
ability/importability judgments of existing US/Canadian values must be considered on a case-by-case
basis. Over the past decade there has been growing awareness that international efforts to establish
nutrient requirements make sense, and projects such as the European Union’s EURECCA (European
Micronutrient Recommendations Aligned) and the BOND (Biomarkers of Nutrition in Development)
have developed approaches for such collaborative efforts.

Revising the DRI

Science is constantly changing and growing; therefore, there is always a need for revision as new data
become available. The DRI were conceived as the first attempt, and not as the last word, leaving room
for them to change and diversify. Because all scientific conclusions are subject to revision as new
evidence emerges, constant review is needed [23, 36]. Similar efforts are now in progress in the
European Union, led by the European Food Standard Agency (EFSA) and elsewhere. Expert groups
in other countries and regions will no doubt have useful suggestions and improvements that the US/
Canadian committees can learn from and incorporate into revisions. There is growing realization that
systematic evidence-based reviews tailored to nutritional data are important in evaluating the evi-
dence, and that these must go hand in hand with expert judgment [37—41].

Next Steps for the DRI

Dietary reference standards must be revised periodically when new science become available. There
is currently interest in the nutrition community for developing DRI for omega-3 fatty acids, magne-
sium, protein, vitamin E, and several other nonnutrient bioactives, such as flavonoids, polyphenols,
and isothiocyanates. Alcohol, while not an essential nutrient, also requires more detailed consider-
ation than it has yet received, because it appears to have both beneficial and detrimental health effects.

Eventually, it is likely that many of the processes of evidence review and other technical aspects of
data collections will be conducted in one country and then used as the basis of recommendations in
other countries. The World Cancer Research Foundation has adopted a systematic process for ongoing
evidence reviews for dietary recommendations on cancers that may also be adaptable to reviews of
nutrient requirements [42]. Complete information about the Canadian/US DRI and their applications
is provided in detail elsewhere [43]. Some of the lessons learned and new challenges yet to be
addressed have been summarized in a recent publication from the Institute of Medicine [36]. They
include the conceptual framework for DRI development, criteria for scientific decision making on
nutrient recommendations, improving guidance for users of the DRI, and what kind of process should
be envisioned for DRI development in the future. Greater insights with respect to physiological,
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environmental, and genetic factors are needed. Techniques for extrapolation and scaling are needed.
There is also limited evidence that some bioactive nonnutrient constituents of foods such as the flavo-
noids, lutein, glucosinolates, and others may have effects on chronic disease, and there is a need to
develop a scientific framework for intake recommendations of these substances. Preventing nutrient
excess and chronic disease prevention are key public health concerns [44].

Uses of the DRI

For assessing the adequacy of individual intakes, the best criterion is to compare intake to the EAR,
although only a very rough estimate of adequacy can be made (for this reason other indices of nutri-
tional status are also necessary) [43]. The RDA is a useful target for planning individual intakes. The
most appropriate ways to evaluate the intakes of groups are to use the EARs when they are available.
The proportion of individuals below the 50th centile (e.g., the EAR) is estimated. These are the indi-
viduals who are at greatest risk of dietary inadequacy. Note that the percent of the population below
the Recommended Dietary Allowances is not the population at risk of inadequacy; such a criterion
will overestimate the proportion truly at risk because of the very definition of the RDA. The Al is
probably close to the group mean intake in some but not all instances. If the mean intake of a group is
at or above the Al for a nutrient, there is unlikely to be a problem. However, it is not possible to assess
risk of inadequacy quantitatively with Als, although qualitative statements can be made. The Al is a
good target for planning group intakes.

Dietary Guidelines for Americans

The Dietary Guidelines for Americans [45] are recommendations to help guide individuals to make
healthy dietary choices. They are targeted to people over the age of 2 years; other recommendations
are more appropriate for small infants and toddlers who are not yet consuming family fare. The guide-
lines emphasize healthy eating, which involves not only getting enough food but balance, variety, and
moderation in consumption patterns to decrease diet-related risks of chronic degenerative diseases.

The original Dietary Guidelines, first issued in 1980 and presented here (Table 2.4), have stayed
quite constant over the years [46]. However, the messages have evolved from proscriptive suggestions
that centered on foods and dietary constituents to be minimized or avoided, to more prescriptive and
quantitative recommendations about positive dietary behaviors and dietary patterns. Also, as scientific
evidence supporting the guidelines has increased, the emphasis and content have changed somewhat
based on new information.

Table 2.4 Original Dietary Guidelines for Americans in 1980

Eat a variety of foods

Maintain desirable weight

Avoid too much fat, saturated fat, and cholesterol
Eat foods with adequate starch and fiber

Avoid too much sugar

Avoid too much sodium

Drink alcohol in moderation, if you drink

aCalorie levels assume choices are low-fat, lean foods from the five
major food groups, using foods from the fats, oils, and sweets group
sparingly
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Another chapter elsewhere presents an excellent, detailed overview of the 2010 Dietary
Guidelines [47]. Updates and details on the 2015 Scientific Advisory Committee Report [21] are
also available at http://www.dietaryguidelines.gov. The 2010 Dietary Guidelines for Americans
recommend that to stay healthy, one should eat a variety of foods, maintain or improve one’s weight
by balancing food intake with physical activity, choose a diet that is plentiful in grain products,
vegetables, and fruits; moderate in salt, sodium, and sugars; and low in fat, saturated fat, and cho-
lesterol. For those who consume alcoholic beverages, they need to do so in moderation. Note that
the guidelines are qualitative for the most part, recommending patterns of foods and food groups,
rather than very specific amounts of foods or nutrients. This qualitative emphasis reflects both sci-
entific uncertainty about exactly how much of each nutrient should be eaten, and the Dietary
Guidelines’ educational purpose. Some of the guidelines are more quantitative. For example, the
variety goal is defined more precisely in the text that accompanies the dietary guidelines. Also,
specific goals are provided for dietary fatty acids, since the evidence base on intakes of these nutri-
ents is now very well developed.

The 2015 Dietary Guidelines Scientific Advisory Committee’s (DGAC) report was issued in mid-
2015; the official Dietary Guidelines for Americans (DGA) 2015-2020 were issued by the US
Department of Health and Human Services and the US Department of Agriculture early in 2016 [45].
It is available on the Internet at http://health.gov/dietaryguidelines/2015/guidelines/. Many of the ele-
ments of the prior DGA are conserved with updates on the nutrition science when it had changed.
Using population-based data on food consumption, modeling was done to develop healthful intake
patterns. Since modeling to construct food patterns was done using data largely that did not include
intake of dietary supplements, it is likely that the prevalence of nutrient deficiencies is actually lower,
and the prevalence of excess of some micronutrients is likely to be higher than results would indicate;
the effects on macronutrients are probably less, and those on energy nil.

In the 2015 DGA report, the emphasis on overweight, obesity, and physical activity continues. The
basic structure of the recommendations, emphasizing healthful overall dietary patterns by recom-
mending different kinds and amounts of food groups and subgroups rather than individual foods, also
remains. The recommended pattern is high in vegetables, fruit, whole grains, low or nonfat dairy
foods, seafoods, legumes, and nuts. A pattern lower in red and processed meat is suggested. Multiple
dietary patterns including the USDA food pattern, the DASH (Dietary Approaches to Stop
Hypertension) [48], a vegetarian pattern, and a “Mediterranean” pattern are all considered acceptable.
More emphasis is given to sustainability than in prior reports; the DGAC stated in its report that a
dietary pattern higher in plant-based foods and lower in animal-based foods is more health promoting
and associated with lesser environmental impact than the average US diet, but another aspect of sus-
tainability, waste, was not extensively addressed. Regardless of one’s eating patterns, perhaps the best
basic advice on the topic is that given to consumers by government nearly 100 years ago during World
War I: Buy food with thought, cook it with care, save what will keep, eat what would spoil, home-
grown is best, and do not waste food! (Fig. 2.1).

In the DGA 2015-2020, reductions are called for in sodium (less than 2300 mg per day), saturated
fat (not more than 10 % of Calories), less added sugars, and more potassium. Specific guidance on
cholesterol was not given since it was not considered to be a current public health concern any longer.
Little emphasis unfortunately was paid to alcohol, although this is a major source of calories for many
Americans. Food-based sources rich in nutrients were emphasized rather than a reliance on dietary
supplements.

It goes without saying but goes better said that providing guidelines is one thing, incorporating
them into one’s daily life is quite another and a much more difficult task for experts as well as layper-
sons. Recommendations for putting the Dietary Guidelines for Americans into action are available
and downloadable in consumer-friendly format. They deserve careful reading by health professionals
and consumers. Many other guidelines are also available, including many disease-specific guidelines,
such as those issued by the American Heart Association, the American Cancer Society, and the
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American Association of Cancer Research [49]. In most respects, these other guidelines are similar to
that of the Dietary Guidelines for Americans. There is no evidence that they promote better health or
decrease risk of chronic disease than the Dietary Guidelines, although they may be helpful and reas-
suring to those who know they are at risk for particular health problems.

USDA Food Pattern

Another key piece of Federal food guidance is the USDA Food Pattern, which is designed to help
people consume adequate and balanced diets that are in line with the Dietary Guidelines by provid-
ing recommendations for groups of foods that are similar [50]. Human beings do not require foods;
they require nutrients. However, since people eat foods, recommendations that help the most are
those that are food-based recommendations. Variants of the USDA Food Pattern are also the basis of
other food-based recommendations such as the Dietary Approaches to Stop Hypertension (DASH)
[48], the Harvard Alternative Healthy Eating Index [51, 52], and Harvard’s Alternate Healthy Eating
Pyramid [53], as well as various Web-based tools to help consumers plan menus that meet the DRI
[54]. The USDA Food Pattern identifies the amounts of foods consumers are recommended to con-
sume from five major food groups (fruits, vegetables, grains, protein foods, and dairy) and their
subgroups (dark green vegetables, orange and red vegetables, starchy vegetables, other vegetables,
beans and peas, whole grains, enriched/refined grains, meat/poultry/eggs, nuts, seeds, soy products,
seafood). The patterns were designed to meet the Recommended Dietary Allowances (RDA) for
nutrients so that nutritional adequacy would be achieved without exceeding recommended energy
intakes. They were also designed to be below the 2010 Dietary Guidelines for Americans limits for
sodium and saturated fat. Recommended amounts to consume from each food group differ depend-
ing on an individual’s energy and nutrient needs. Patterns are provided for 12 different calorie levels
and assigned based on the person’s age, sex, and activity level. The patterns provide for only limited
amounts of solid fats and added sugars for the calories left after the other goals have been met. This
is because meeting nutrient needs within energy constraints, particularly if people are very seden-
tary, provides very litle room for components that provide mostly calories. The complete Food
Pattern modeling report and details on how it is constructed are provided in the 2015 Dietary
Guidelines Advisory Committee report. The USDA Pattern uses nutrient-dense foods because when
amounts eaten of typical foods rather than the more nutrient-dense varieties of the same foods most
people eat were used in modeling, the goals for moderation in intakes were not met. Energy, total fat,
saturated fat, and sodium exceeded the upper limits in all of the patterns that were modeled, often by
substantial margins. When modeling was done using typical food choices of consumers, calories
were 15-30% (i.e., 350-450 kcal) above the target calorie levels for each pattern, although adequacy
goals for nutrient deficiency were not substantially affected [50, 55]. In comparison to recommended
amounts in the USDA Food Patterns, the 2015 DGAC found that the majority of the US population
had low intakes of key food groups that are important sources of the shortfall nutrients, including
vegetables, fruits, whole grains, and dairy. Furthermore, US population intakes were judged to be too
high for refined grains and added sugars. Americans also ate fewer vegetables than experts recom-
mend. When typical consumption patterns were examined, intakes of vegetables in general and
starchy vegetables in particular differ from the recommended pattern in both the types and amounts
that are eaten.

The USDA system for food modeling uses a number of subgroups and item clusters. Americans
eating typical diets do not consume the most nutrient-dense forms of foods within each food group, and
thus often nutrient intakes may fall short while energy intakes surpass requirements [56]. To remedy
this, it has been suggested that rather than emphasizing achieving a certain number of servings from
each food group more emphasis be placed on appropriate (e.g., higher nutrient density, lower in caloric



34 Johanna T. Dwyer and Regan Lucas Bailey

density) choices within food groups [57]. The Dietary Guidelines for Americans 2015-2020 describes
the associations of food patterns with health outcomes, and several patterns are recommended.

USDA’s MyPlate

The USDA Pattern is difficult for people to remember while they are eating foods each day. Therefore,
over the years, there have been various efforts to develop graphics to accompany guides for healthy
eating that will be easier to remember and follow. Fifty years ago the most popular guide was called
the Basic Four Food Groups. It focused only on intakes of foods that were necessary to assure ade-
quate intakes of protein, vitamins, and minerals, and assumed that people would eat additional foods
to meet their energy needs. Over time, the need for a graphic representation that included entire
intakes including energy became evident. The US Department of Agriculture introduced the Food
Guide Pyramid in 1992 in response to these requests. Figure 2.2 presents this “first” pyramid. It pro-
vided a simple graphic tool that assisted people in choosing healthy dietary patterns that were varied,
balanced, and moderate. The pyramid also suggested the number of recommended servings per day
from each food group that people were likely to need to eat to meet their nutrient needs from food
alone. The reason for dividing foods into groups was that each of the food groups provided some, but
not all, of the nutrients people need to eat every day. The pyramid design emphasized the importance
of consuming a menu that was based on plenty of breads, cereals, rice and pasta, vegetables and fruits,
two to three servings from the milk group, and two to three servings from the meat group, with an
emphasis on minimizing foods high in fats, sugars, and alcohol, and avoiding excessive energy
intakes.

Food Guide Pyramid

A Guide to Daily Food Choices

KEY

Fats, Oils, & Sugars O Fat (naturally O Sugars

USE SPARINGLY occuring and added) (added)
These symbols show fats, oils, and
added sugars in foods.

Meat, Poultry, Fish

Milk, Yogurt,
I i Dry Beans, Eggs,
& Cheese
Group & Nuts Group
2-3 SERVINGS 2-3 SERVINGS
Vegetable Fruit
Group Group
3-5 SERVINGS 2-4 SERVINGS
Bread, Cereal,

Rice, & Pasta
Group

5-11
SERVINGS

Fig. 2.2 USDA food pyramid early 1990s
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The suggested serving sizes that were provided in the first pyramid were not necessarily those that
people were accustomed to eating, and this led to confusion among consumers and health profession-
als. The amount people ate at a sitting would often be more than just one serving. For example, a usual
dinner portion of spaghetti counted as two or three servings, and not a single serving of pasta. No
serving sizes were given for fats, oils, and sweets, although it was noted that they should be limited if
a person needed to lose weight. These calorie-dense foods, and alcohol, provide calories but relatively
few vitamins or minerals.

The “second” pyramid, MYPYRAMID, was introduced in conjunction with the Dietary Guidelines
of 2005 (Fig. 2.3). The illustration of MyPyramid shows that instead of an Egyptian style pyramid of
bricks representing food groups, this pyramid appeared to many commentators to look more like a
circus tent, with colored streamers representing each food group in tiers down the pyramid. The
designers’ hope was that the graphic better portrayed the desirability of eating nutrient-dense foods
that were less calorically dense first (e.g., the base or bottom of each food group), and only later the
more calorie-dense foods if energy needs had not been met (foods at the narrow top of the pyramid).
However, the concept was difficult to grasp and the graphic was not successful in depicting the con-
cept of “nutrient-dense foods first.” Several other attempts to convey this concept have been made but
none has gained traction with professionals or consumers [58, 59]. Another Web-based innovation in
2005 offered a calculator to tailor the pyramid to individual needs. It customized recommendations to
the individual’s age, sex, and weight, and presented menus that were appropriate in calories and other
nutrients. The MyPyramid Planner (now supplanted by MyPlate) is available on the World Wide Web
and is useful for helping people tailor their intakes of specific foods. It is available at http://www.
MyPlate.gov. New tools are now being developed.

The third graphic, and the one that is now current, is the ChooseMyPlate icon, which consists of
a plate (See Fig. 2.4), along with a new interactive tool designed to permit health professionals and

STEPS TO A HEALTHIER YOU

-

GRAINS | VEGETABLES FRUITS MILK MEAT & BEANS

Fig. 2.3 Revised USDA food pyramid later version 2005
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MyPlate

Fig. 2.4 ChooseMyPlate Icon 2014

consumers to develop their own personalized nutrition and physical activity plans, and to track
intakes and outputs [60]. Other support on planning intakes and making healthier choices is also
available there. Most of the information and educational materials that were developed for MyPyramid
can also be used with ChooseMyPlate. Updates for the Dietary Guidelines 2015-2020 are now in
progress.

There are many other graphics, pyramids, and other shapes produced by other organizations and
designed to help consumers. Oldways, an organization dedicated to changing the ways people eat and
to featuring traditional cuisines, has produced Vegetarian, Asian, Latino, and Mediterranean diet pyr-
amids. The pyramids are available on the World Wide Web at http://www.oldwayspt.org. Special
Pyramids are also available for older Americans, children, and other groups. The extent to which these
“other” pyramids meet the DRI may vary however, and their construction needs to be reviewed before
they are adopted for use in counseling.

Healthy Eating Index

The Healthy Eating Index (HEI) is a summary measure of people’s overall diet quality. Quality is defined
as variety among food groups and also avoiding too much of certain dietary constituents. In a very rough
sense, the score for the population as a whole provides a “report card”” on how well Americans are eating
[61, 62]. The HEI-2010 is a 100-point index that aims to capture the multidimensional nature of diet
quality and allows assessment of total quality as well as individual nutrients and food groups of interest
[63]. This updated diet quality index, developed by the US Department of Agriculture, reflects the recent
Dietary Guidelines for Americans (2010) and is in the process of being updated to accommodate changes
in the Dietary Guidelines for Americans 2015-2020. The HEI-2010 has 12 components, nine of which
assess adequacy (higher scores are achieved through a greater supply relative to energy or a more appro-
priate balance in the case of Fatty Acids) and three of which capture moderation (higher scores are
achieved through a lower supply relative to energy). The adequacy components include Total Fruit,
Whole Fruits, Total Vegetables, Greens and Beans, Whole Grains, Dairy, Total Protein Foods, Seafood
and Plant Proteins, and Fatty Acids. The moderation components include Refined Grains, Sodium, and
“Empty” Calories (i.e., calories and little else). The minimum score for all components is zero, whereas
the maximum score varies between 5, 10, and 20. Additional details regarding the development and
scoring of the HEI-2010 can be found elsewhere [64]. A high score on a component indicates that
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intakes are close to the recommended ranges or amounts, as stated in the USDA Food Guide Pyramid/
ChooseMyPlate, the 2010 Dietary Guidelines for Americans, or some other similar authoritative food-
based dietary guidance. Low scores indicate less adherence with recommended ranges or amounts of
nutrients. Thus, the maximum overall score for the components combined is 100.

Definitive, comprehensive reports on nutritional status were issued periodically by the Federal
government for many years in a single document on national nutrition monitoring. Each report pro-
vided detailed discussions of dietary patterns and nutrient intakes, but the process of assembling them
took many years. Today, reports on specific issues are published periodically but in a more timely
manner by agencies in the relevant departments.

The more recent analyses indicate that most Americans fail to meet the guidelines set forth by
federal nutrition policy [56]. In general, Americans consume more sodium, energy, and fat than rec-
ommended and less fruits, vegetables, whole grains, and low-fat dairy than recommended [47, 65].
Indeed, the average HEI score for Americans increased from 48/100 in the 1970s to 55/100 in more
recent national survey data [66]. Miller et al. point out in a recent publication that the food supply
available to US consumers is inadequate for all Americans to achieve higher HEI scores [66], and
additional concerns have been raised about economic costs to achieve health diets that continue to be
of concern [67].

Nutrient Labeling

Ingredient Labeling

Another consumer education and awareness tool is the food label. Packaged and processed food prod-
ucts have had ingredient labeling for many years, with ingredients listed in order by weight and now
many perishable foods and commodities are labeled as well. These ingredient lists are helpful for
people who want to include or avoid certain food ingredients in their diets for health or cultural rea-
sons. New information is also available on labels now make it even easier for consumers.

Nutrition Facts Label

Nutrient labeling of processed foods was first made mandatory in 1993. The “Nutrition Facts” panel
now provides information about the nutrient content of processed foods in standardized portion
sizes. This label information can be used as a tool to help people select healthy diets. Today, the vast
majority of processed foods and commodities, such as fresh fruits and vegetables, meats, poultry and
fish, also have Nutrition Facts labels. The percentage of a standard population weighted value based
on nutrient needs, called the USRDA, is used, which consists of the highest values for each adult age
group by gender at the time when the label was promulgated. In addition to these labels, over-the-
counter vitamin and mineral supplements have Supplement Facts that use a dietary standard known
as the Daily Value (DV), which is also based on the Recommended Dietary Allowances, to provide
a comparison of the content with this nutrient standard. Figure 2.5 presents the current Nutrition
Facts label, and the recently proposed revision of the Nutrition Facts label that the Food and Drug
Administration will finalize once comments are received and additional changes incorporated in
2016 (Fig. 2.5). There are several changes to reflect new public health and scientific information.
Serving size requirements listed on the label would be updated to reflect the amounts of food people
are actually eating and drinking now as opposed to 20 years ago when the Nutrition Facts label was
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Fig. 2.5 Previous and proposed revision of nutrition facts food label

first introduced. The format of the label is also proposed to be refreshed, with key parts of the label,
especially calories, as well as serving sizes, and percent daily value so that they are more
prominent.

FDA has also proposed changes to the Nutrient Facts listing as well. These include:

Revised Daily Values for certain nutrients that are either mandatory or voluntary on the
label Examples include calcium, sodium, dietary fiber, and vitamin D. Some Daily Values are
intended to guide consumers about maximum intake — saturated fat, for example — while others are
intended to help consumer meet a nutrient requirement — iron, for example. Daily Values are used to
calculate the percent daily value (%DV) on the label, which helps consumers to understand the nutri-
ent information on the product label in the context of the total diet. The revisions in Daily Values are
based on recommendations published as the Dietary Reference Intakes by the Institute of Medicine
and other reports such as the Dietary Guidelines for Americans. In addition to changing some Daily
Values, FDA is also changing the units used to declare vitamins A, E, and D from “international
units,” or “I.U.” to a metric measure — milligrams or micrograms. FDA is also proposing to include
the absolute amounts in milligrams or micrograms of vitamins and minerals, in addition to the %DV,
on the label.

Requiring the declaration of “Added Sugars” on the label “Sugars” include both “added sugars” and
sugars that are naturally occurring in food. Americans on average eat 16 % of their total calories from
added sugars, the major sources being soda, energy and sports drinks, grain-based desserts, sugar-
sweetened fruit drinks, dairy-based desserts, and candy. Currently, “Sugars” are required to be labeled
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on packages, and if the proposal is finalized the declaration of “Added Sugars” will be indented and
included under “Sugars” so that both would be listed. Although added sugars are not chemically dif-
ferent from naturally occurring sugars, many foods and beverages that are major sources of added
sugars have lower micronutrient densities compared to foods and beverages that are major sources of
naturally occurring sugars.

Removing the requirement for declaring “Calories from fat.” Current research shows that the total
fat in the diet is less important for chronic degenerative diseases like coronary heart disease than the
type of fat. In addition, FDA consumer research shows that removal of the declaration of “calories
from fat” has no effect on consumers’ ability to judge the healthfulness of a product. FDA would
continue to require “Total Fat,” “Saturated Fat,” and “Trans Fat” on the label.

Revising the nutrients of public health significance that must be declared on the label. These are nutri-
ents that the US population is consuming in inadequate amounts, which are associated with the risk
of chronic disease. Data from the National Health and Nutrition Examination Survey (NHANES)
suggested that calcium, vitamin D, potassium, and iron should be mandatory. Calcium and iron are
already required; vitamin D and potassium would be newly required. Vitamin D is important for its
role in bone development and general health, and intakes among some population groups are inade-
quate. Adequate potassium intake is beneficial in lowering blood pressure and intakes of this nutrient
are also low among some population groups. Mandatory labeling would no longer be required for
vitamin C or vitamin A because current data indicate that deficiencies are not common. However,
these vitamins would still be allowed to be declared on labels voluntarily.
The changes will likely be finalized in 2016 and appear on labels shortly thereafter.

Nutrient Content Claims

Nutrient content claims on food labels, such as “low in fat” or “good source of dietary fiber” are speci-
fied so that the same standard adjectives are used on all foods of the same type.

Structure—Function Claims

Over the last two decades, in addition to nutrient content claims, and structure—function claims and
health claims have also been permitted on foods. Structure—function claims describe the association
between a nutrient or other bioactive in food and a bodily function, such as “calcium builds bones.”

Health Claims

Health claims describe the relationship between a nutrient or food and a disease. These provide addi-
tional information for consumers. Until 2003, only claims for which there was “significant scientific
agreement” (SSA) were allowed on food labels. After 2003, the claims that were allowed were broad-
ened to include claims for which there was less scientific agreement of the association. The highest
level of evidence, the SSA claims, were designated as unqualified or “A” claims; they did not require
disclaimers or qualifications. However, it was felt that for the claims lower down in the hierarchy,
additional explanation, “qualifications” or disclaimers were needed to avoid misleading consumers.
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The other claims, B, C, and D, are called qualified health claims and they indicate a connection that is
less certain than the unqualified claims.
Thus, the language on the label for the different levels of claim varies:

A. “There is significant scientific agreement for [the claim].”

B. “Although there is some scientific evidence supporting [the claim], the evidence is not
conclusive.”

C. “Some scientific evidence suggests [the claim]. However, the F.D.A. has determined that this evi-
dence is limited and not conclusive.”

D. “Very limited and preliminary scientific research suggests [the claim]. The F.D.A. concludes that
there is little scientific evidence supporting this claim.”

Figure 2.6 presents a “report card” that graphically highlights the different types of claims
(Fig. 2.6). Some of the permissible SSA health claims for food packages are presented in (Table 2.5).
All health claims for foods that are currently allowed, are found at the FDA web site, and they are
updated as new claims become available.

Allergen Labeling

About 2% of adults and about 5% of infants and young children in the United States suffer from
food allergies. Approximately 30,000 consumers require emergency room treatment and 150
Americans die each year because of allergic reactions to food. The Food Allergen Labeling and
Consumer Protection Act (FALCPA) of 2004 is an amendment to the Federal Food, Drug, and
Cosmetic Act. It requires that the label of a food that contains an ingredient or contains protein from

Health Claims

Significant scientific agreement 1

B Moderate

Evidence is not conclusive

Low
C Evidence is not limited and
not conclusive

Extremely Low

D Little scientific evidence
supporting this claim

B~ W DN

Fig. 2.6 “Report Card” for health claims on foods
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Table 2.5 Permissible health claims for food packages®

Health claim

Example of some statements

Osteoporosis
Calcium, vitamin D, and osteoporosis

Heart Disease

Dietary saturated fat and cholesterol and risk of
coronary heart disease

Fiber-containing grain products, fruits, and vegetables,
and cancer

Soluble fiber from certain foods and risk of coronary
heart disease

Soy protein and risk of coronary heart disease

Stanols/sterols and risk of coronary heart disease

Substitution of saturated fat with unsaturated fatty
acids and risk of heart disease

Whole grain foods and risk of heart disease and certain
cancers

Nuts and heart disease®

Walnuts and heart disease®

Omega 3 fatty acids and coronary heart disease*

Unsaturated fatty acids from canola oil and coronary
heart disease®

Corn oil and heart disease®

B vitamins and vascular disease®

Monounsaturated fatty acids from olive oil and
coronary heart disease?

Unsaturated fatty acids from canola oil and coronary
heart disease

Corn oil and heart disease

Dental caries

Fluoride and the risk of dental caries

Dietary non-cariogenic carbohydrate sweeteners and
dental caries

High blood pressure

Sodium and hypertension

Potassium and the risk of high blood pressure and
stroke

Calcium and hypertension, pregnancy-induced
hypertension, and pre-eclampsia®

Cancer

Dietary lipids (fat) and cancer

Fruits and vegetables and cancer

Whole grain foods and risk of heart disease and certain
cancers

Tomatoes and/or tomato sauce and prostate, ovarian,
gastric, and pancreatic cancers®

Calcium and colon/rectal cancer and calcium and
recurrent colon/rectal polyps®

Green tea and cancer®

Selenium and cancer®

Antioxidant vitamins and cancer®

A calcium-rich diet is linked to a reduced risk of

osteoporosis, a condition in which the bones become soft
or brittle

A diet low in saturated fat and cholesterol can help reduce

the risk of heart disease

A diet rich in high-fiber grain products, fruits, and

vegetables can reduce the risk of some cancers

A diet low in total fat is linked to a reduced risk of some

cancers

A diet high in fruits and vegetables and foods that are low in

fat and may contain dietary fiber, vitamin A, or vitamin
C is linked to lower risk of some cancers.

(continued)
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Table 2.5 (continued)

Health claim Example of some statements

Other

Choline

100 % whey protein partially hydrolyzed infant formula
and reduced risk of atopic dermatitis®

Chromium picolinate and diabetes*

Phosphatidylserine and cognitive* dysfunction and
dementia®

0.8 mg folic acid and neural tube birth defects®

?Claims with an asterisk are qualified health claims subject to enforcement discretion. These refer to claims when there
is emerging evidence for a relationship between a food, food component, or dietary supplement, and reduced risk of a
disease or health-related condition, but the evidence is not established well enough to meet significant scientific agree-
ment standard, and so qualifying language is needed

a “major food allergen” declare its presence. FALCPA identifies eight foods or food groups as the
major food allergens that account for about 90 % of food allergies: milk, eggs, fish (e.g., bass, floun-
der, cod), Crustacean shellfish (e.g., crab, lobster, shrimp), tree nuts (e.g., almonds, walnuts, pecans),
peanuts, wheat, and soybeans. People can be allergic to other foods. In fact, more than 160 foods
have been identified to cause food allergies in sensitive individuals. However, those eight account for
most of the food allergies and also are the ingredients most likely to result in severe or life-threaten-
ing reactions. In addition to allergies, some people suffer from other intolerances or sensitivities
from one or more ingredients, such as lactose. Some of these can be identified on the ingredient list
on the label.

Front of Pack Labeling

FDA'’s consumer research has found that people are less likely to check the Nutrition Facts label on
the back or side panel of foods with front-of-pack labeling. Therefore, it is essential that both the
criteria and symbols used in front of package and shelf-labeling systems help consumers make
healthy food choices. Research results are still not clear on how consumers use and understand vari-
ous types of front of pack labeling and shelf-tag systems, including those that use one symbol to
summarize nutritional attributes and systems that feature or rate foods as being low, medium, or high
in specific nutrients, similar to the traffic light system in the United Kingdom. A system of voluntary
front-of-pack labeling has been adopted by many of the large food manufacturers in the United
States over the past few years. The public health benefit of such labeling, or whether the Food and
Drug Administration will ultimately view it as a public health benefit remains to be determined. It
avoids the “traffic light” approach, which some interpret as green (good to go), yellow (caution), and
red (avoid or stop), That stigmatizes foods as “good” or “bad,” “healthy” or “unhealthy”’; such terms
mean little without consideration of how foods fit into the individual’s needs and the total dietary
pattern.

Menu Labeling in Restaurants and Vending Machines

The Food and Drug Administration has recently finalized two rules requiring that calorie information
be listed on menus and menu boards in chain restaurants and similar retail food establishments and
vending machines, and these are now beginning to appear. The hope is that such information will
drive consumer choices toward lower calorie options.
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Other Labeling Terms

There are many other terms used on packaged and other foods in the United States. Some standards,
such as the “certified organic” label supervised by the US Department of Agriculture, are legally
enforceable. Others are not. Below is a brief summary of their current status, starting with those that
have more well-defined regulatory standards.

“Organic” Labels

Organic food products are not necessarily more healthful, sanitary, or nutritious than nonorganic
products, but some consumers prefer them and are willing to pay more to obtain them. It should be
noted before discussing organic foods that neither genetically engineered foods, and other foods or
ingredients such as spices that are processed with ionizing radiation are unsafe. Moreover, there are
regulations governing their use. The USDA regulates the use of the terms organic and certified organic
on food labels. Raw or processed agricultural products in the “organic” category must be produced
without excluded methods (genetic engineering), ionizing radiation, or sewage sludge, and produced
in line with a national list of allowed and prohibited substances. The program is overseen by an autho-
rized certifying agent of the USDA’s National Organic Program, and all of the USDA organic regula-
tions must be followed. For products that are labeled “100 % organic,” all agricultural ingredients
must be certified organic, except where specified on a national list of ingredients that is issued by
USDA. Nonorganic ingredients allowed on the national list may be used, up to a combined total of
5% of nonorganic content (excluding salt and water). The product labels must state the name of the
certifying agent on the information panel, the organic ingredients must be identified, and all ingredi-
ents must be certified organic, and processing aids must be organic. Products meeting these criteria
may use the USDA organic seal and/or organic claim.

“Non-GMO” Labels

Evidence is lacking that foods made with bioengineered or genetically modified ingredients are
unsafe, unsanitary, less nutritious, or less healthful in other ways. These bioengineered foods or ingre-
dients are sometimes incorrectly called “genetically modified organisms” [GMO]. This is a misnomer
since the ingredients are not microorganisms, with the only exception of, perhaps, genetically engi-
neered microorganisms in some yoghurts. The foods are not alive, nor are they living organisms. Laws
in several states require that bioengineered (genetically modified) foods be labeled on a compulsory
basis. In contrast, The Food and Drug Administration (FDA) asserts that while voluntary labeling is
not prohibited, it is unnecessary to mandate that foods that contain genetically engineered ingredients
be labeled. FDA supports voluntary labeling, and it is expected to issue guidance on that soon. The
FDA position is that mandatory labeling is appropriate and required when there is a faulty claim or
misbranding, but because a food contains genetically engineered ingredients does not constitute a
material change in the product, and therefore labeling is not required. That is, GMO corn is similar to
other varieties and species of corn in all major constituents. This interpretation has been supported by
the courts. However, voluntary statements are permissible, such as:

* “We do not use ingredients that were produced using biotechnology”
* “This oil is made from soybeans that were not genetically engineered”
e “Our tomato growers do not plant seeds developed using biotechnology”

A statement that a food was not bioengineered or does not contain bioengineered ingredients may
be misleading if it implies that the labeled food is superior to foods that are not. FDA has concluded
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that the use or absence of use of bioengineering in the production of a food or ingredient does not, in
and of itself, mean that there is a material difference in the food. Therefore, a label statement that
expresses or implies that a food is superior (e.g., safer or of higher quality or superior or more nutri-
tious) because it is not bioengineered would be misleading.

Gluten-Free Labeling

Hundreds of thousands and perhaps as many as three million Americans suffer from celiac disease, or
gluten enteropathy, an autoimmune digestive condition that can be effectively managed only by eating
a gluten-free diet, and millions more do not, but believe they have the disease. In 2013, the Food and
Drug Administration issued regulations defining the meaning of “gluten-free” and specifying what
food products could be labeled as gluten-free. In order to use the term “gluten-free” on its label, a food
must contain less than 20 ppm of gluten. The rule also requires foods with the claims “no gluten,”
“free of gluten,” and “without gluten” to meet the definition for “gluten-free.”

Whole Grain Labeling

Many Amercians eat far less than half of their servings of grains from whole grains, and so many are
looking to choose products high in them. The US government does not have an official standard for
whole grain labeling, but it prohibits false and misleading advertising. The word “whole grain” in the
name of a product should be used only if the product contains more whole grain than refined grain
(i.e., 51 % or more of the grain is whole grain). A full serving of whole grain contains about 16 g
whole grain. According to this logic, products containing 8 or more grams of whole grain can still be
labeled whole grain. The Whole Grains Council is a private group that has created an official packag-
ing symbol called the Whole Grain Stamp that appears on labels to help consumers find whole grain
products. With the stamp, three servings of whole grains consists of three foods with the 100 % Stamp
or six food servings of food products with any Whole Grain Stamp. The 100 % Stamp assures the
consumer that all the grain is whole grain, while the basic Whole Grain Stamp appears on products
containing at least half a serving of whole grain per labeled serving. If there is no stamp, the label may
list the grams of whole grain, or claim the product is 100 % whole grain. If the ingredient list on the
package label lists whole grain first, this may also indicate a product high in whole grains. The goal
is to increase whole grain intake, regardless of the source. It should be noted that whole grains are not
fortified with folic acid, and so variety is important to obtain all the nutrients needed per day, and
some fortified grain products should be eaten as well.

“Natural” Labeling

From a food science perspective, it is difficult to define a food product that is “natural” because the
food has probably been processed and is no longer the product of the earth. The FDA has not devel-
oped a definition for use of the term natural or its derivatives. However, the agency has not objected
to the use of the term if the food does not contain added color, artificial flavors, or synthetic sub-
stances. Evidence is lacking that those substances are unsafe or harmful to health, although some
consumers may wish to avoid such ingredients for aesthetic or other personal preferences.
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Supermarket Icons and Scoring Systems

Many supermarkets and other food retailers have adopted various systems of their own for labeling
foods they consider to be particularly healthful or desirable. The criteria for them vary. These are not
endorsed or regulated by the Federal government either. Some are relatively straightforward and
easy to discover, while others rely on proprietary formulas, some of which are of dubious validity,
and other data that are not readily available to consumers to rate the products. At present, the most
objective, reliable, and transparent sources of information are the Nutrition Facts label and ingredi-
ent lists.

Healthy People

Healthy People 2020 is the health promotion and disease prevention plan issued every decade by the
US Department of Health and Human Services. In the early1970s, the need for explicit, measurable,
prevention objectives for government, private, and voluntary groups became increasingly necessary.
The Office of the Assistant Secretary for Health in the then US Department of Health, Education, and
Welfare (now the US Department of Health and Human Services) began the process of developing
consensus on some national goals that could guide prevention efforts in the future. The first effort was
a slim volume entitled Promoting Health, Preventing Disease: Objectives for the Nation [68]. It stated
general goals and objectives in various areas of public health and preventive medicine and ways to
measure progress in achieving them. In the late 1970s, US Surgeon General Julius Richmond, who
was also Assistant Secretary for Health, commissioned a much larger effort, entitled Healthy People
that set forth an ambitious prevention plan [69]. Using a management by objectives planning process,
the US Public Health Service set out objectives focusing on improving health status, risk reduction,
public and professional awareness of prevention, health services, and protective measures, surveil-
lance, and evaluation. The objectives were organized in 15 priority areas under the general headings
of preventive services, health protection, and health promotion. Targets for achieving the objectives
were set; usually with a 10-year time frame. It was recognized that in order to achieve the objectives,
a health system reaching all Americans and integrating personal health care and public health mea-
sures focusing on the entire population (population-based measures) would be necessary. Moreover,
it was clear that most prevention did not occur solely within the health system, but in community
institutions as well, including schools, workplaces, families, and neighborhoods. Therefore, these
environments as well as the traditional health care system were included as a focus for the preventive
efforts.

Starting in 1980, and at the beginning of every decade thereafter, HHS has convened public, pri-
vate, and voluntary groups to update the plan and assess progress toward achieving it. The resulting
document is called Healthy People. It is now customary to issue a “mid-course review” halfway
through the decade to make midterm corrections and redirect resources if this should prove to be
necessary.

The current prevention plan is entitled “Healthy People 2020.” The entire report is hundreds of
pages long and accessible on the Internet at: http://www.healthypeople.gov/2020/tools-and-resources/
Federal-Prevention-Initiatives.

The overall goals of Healthy People are simple: Increase the span of healthy life, reduce health
disparities among Americans, and achieve access to preventive services for all Americans. For each
life stage, there are specific objectives stated in terms of reducing mortality and in the various areas.
Goals are also set for each priority area. Nutrition is considered as one of these areas. They deal with
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health status, risk reduction, and services-related issues and set measurable objectives in each area.
The nutrition-related goals for Healthy People 2020 are discussed in detail elsewhere [70].

For some objectives, the 2010 nutrition targets have been met. But for other objectives, such as
obesity, little progress has been made or progress has been in the wrong direction. The 2020 goals
reflect these problems. These are the areas where the nation must concentrate its efforts in the future.

Future Research

The Federal government has recently issued a Roadmap for National Nutrition Research from 2016
to 2021 [71]. It tackles three critical questions that provide a rationale and guide to future efforts: how
to better understand and define eating patterns to improve and sustain health; what can be done to help
Americans choose healthy eating patterns; and how to accelerate discoveries in human nutrition. It
lays out a clear rationale and useful research that will speed the process of converting basic and clini-
cal studies into science-based nutrition policy.

Conclusions

Dietary intake is only one facet of nutritional status, but it is an important one. The Dietary Guidelines
for Americans provide recommendations for altering current intakes in more healthful directions. The
Dietary Reference Intakes, such as the RDA and UL provide useful guides for planning nutrient
intakes for individuals and groups. Other tools, such as MyPyramid and its successor, ChooseMyPlate,
are helpful food-based recommendations that, if followed, ensure that the DRI are met. Food labels
aid in making wise choices in line with dietary recommendations. The Healthy Eating Index provides
a simple tool for evaluating the balance, variety, and adequacy of intakes based on the USDA Food
Guide and Dietary Guidelines for Americans. Health professionals can use these simple tools to plan
and assess their own eating patterns and those of their clients. For many practical purposes, these tools
will suffice. For more elaborate planning and assessment and for research, other tools may be neces-
sary. The Year 2020 nutritional goals for promoting health and preventing disease provide additional
useful health targets to aim for as a nation.

Acknowledgment This project has been funded at least in part with Federal funds from the National Institutes of
Health and also the US Department of Agriculture, Agricultural Research Service, under contract number 53/3-K06-
5-10. The contents of this article do not necessarily reflect the views or policies of the US Department of Agriculture,
nor do they mention trade names, commercial products, or organizations that imply endorsement by the United States
government. April 1 2016.

Bibliography

1. van Staveren W, Ocke M. Estimation of dietary intake. In: Russell R, Bowman B, editors. Present knowledge in
nutrition. 2. Washington, DC: ILSI Press; 2003. p. 795-806.

2. Thompson FE, Byers T. Dietary assessment resource manual. J Nutr. 1994;124(11 Suppl):2245S-317.

3. Campbell VA, Dodds ML. Collecting dietary information from groups of older people. J Am Diet Assoc.
1967;51(1):29-33.

4. Marr JW, Heady JA. Within- and between-person variation in dietary surveys: number of days needed to classify
individuals. Hum Nutr Appl Nutr. 1986;40(5):347—-64.



10.

11.

12.

13.
14.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

217.

28.

29.

30.

Nutrition 101: The Concept of Nutritional Status, and Relevent Standards, and Guides 47

. Heady JA. Diets of bank clerks. Deelopment of a method of classifying the diets of individuals for use in epidemio-

logic studies. J R Statist Soc. 1961;124:336-61.

. Subar AF, Kipnis V, Troiano RP, Midthune D, Schoeller DA, Bingham S, et al. Using intake biomarkers to evaluate

the extent of dietary misreporting in a large sample of adults: the OPEN study. Am J Epidemiol. 2003;
158(1):1-13.

. National Cancer Institute. The measurement error Webinar Series. http:/riskfactor.cancer.gov/measurementerror/.

2011. Available from: http://riskfactor.cancer.gov/measurementerror/.

. National Research Council. Nutrient adequacy. Washington, DC: National Academy Press; 1986.
. Nusser SM, Carriquiry AL, Dodd KW, Fuller WA. A semiparametric transformation approach to estimating usual

daily intake distributions. J Am Stat Assoc. 1996;91:1440-9.

Subar AF, Dodd KW, Guenther PM, Kipnis V, Midthune D, McDowell M, et al. The food propensity questionnaire:
concept, development, and validation for use as a covariate in a model to estimate usual food intake. J Am Diet
Assoc. 2006;106(10):1556-63.

Tooze JA, Midthune D, Dodd KW, Freedman LS, Krebs-Smith SM, Subar AF, et al. A new statistical method for
estimating the usual intake of episodically consumed foods with application to their distribution. J Am Diet Assoc.
2006;106(10):1575-87.

Dodd KW, Guenther PM, Freedman LS, Subar AF, Kipnis V, Midthune D, et al. Statistical methods for estimating
usual intake of nutrients and foods: a review of the theory. J Am Diet Assoc. 2006;106(10):1640-50.

Carriquiry AL. Estimation of usual intake distributions of nutrients and foods. J Nutr. 2003;133(2):601S-8.
Dwyer J, Costello RB. Assessment of dietary supplement use. In: Coulston A, Boushey C, editors. Nutrition in the
prevention of disease. 2nd ed. Burlington: Academic; 2008. p. 41-56.

. Lindenbaum J, Savage DG, Stabler SP, Allen RH. Diagnosis of cobalamin deficiency: II. Relative sensitivities of

serum cobalamin, methylmalonic acid, and total homocysteine concentrations. Am J Hematol. 1990;34(2):
99-107.

Carmel R, Green R, Rosenblatt DS, Watkins D. Update on cobalamin, folate, and homocysteine. Hematol Edu Prog
Am Soc Hematol Am Soc Hematol. 2003;1:62-81.

Pennypacker LC, Allen RH, Kelly JP, Matthews LM, Grigsby J, Kaye K, et al. High prevalence of cobalamin defi-
ciency in elderly outpatients. ] Am Geriatr Soc. 1992;40(12):1197-204.

Green R, Miller JW. Vitamin B12 deficiency is the dominant nutritional cause of hyperhomocysteinemia in a folic
acid-fortified population. Clin Chem Lab Med. 2005;43(10):1048-51.

Raiten DJ, Namaste S, Brabin B, Combs Jr G, L' Abbe MR, Wasantwisut E, et al. Executive summary: biomarkers
of nutrition for development: building a consensus. Am J Clin Nutr. 2011;94(2):633S-50.

Murphy S. Dietary standards in the United States. In: Bowman B, Russell R, editors. Present knowledge in nutri-
tion. 2. Washington, DC: ILSI Press; 2006. p. 859-75.

Dietary Guidelines Advisory Committee. Report of the Dietary Guidelines Advisory Committee on the Dietary
Guidelines for Americans, 2010, to the Secretary of Agriculture and the Secretary of Health and Human Services.
Washington, DC: Agricultural Research Service US Department of Agriculture; 2010.

Institute of Medicine Food Nutrition Board. How should the recommended dietary allowances be revised?
Washington, DC: National Academies Press; 1994.

Institute of Medicine Food Nutrition Board. Dietary reference intakes: a risk assessment model for establishing
upper intake levels for nutrients. Washington, DC: National Academies Press; 1998.

Institute of Medicine Standing Committee on the Scientific Evaluation of Dietary Reference Intakes. Dietary refer-
ence intakes for calcium, phosphorus, magnesium, vitamin D, and fluoride. Dietary reference intakes for calcium,
phosphorus, magnesium, vitamin D, and fluoride. Washington, DC: National Academies Press; 1997.

Institute of Medicine Standing Committee on the Scientific Evaluation of Dietary Reference Intakes Panel on Folate
Other B. Vitamins Choline. Dietary reference intakes for thiamin, riboflavin, niacin, vitamin B6, folate, vitamin
B12, pantothenic acid, biotin, and choline. Washington, DC: National Academies Press; 1998.

Institute of Medicine Standing Committee on the Scientific Evaluation of Dietary Reference Intakes Panel on
Dietary Reference Intakes for Electrolytes and Water. Dietary reference intakes for water, potassium, sodium, chlo-
ride, and sulfate. Washington, DC: National Academies Press; 2005.

Institute of Medicine Standing Committee on the Scientific Evaluation of Dietary Reference Intakes Panel on
Macronutrients. Dietary reference intakes for energy, carbohydrate, fiber, fat, fatty acids, cholesterol, protein, and
amino acids (Macronutrients). Washington, DC: National Academies Press; 2005.

Dwyer J. Nutritional requirements and dietary assessment. In: Fauci AS, Braunwald E, Kasper DL, Hauser SL,
Longo DL, Jameson JL, et al., editors. Harrison’s principles of internal medicine. 17th ed. New York: McGraw-Hill
Medical; 2008. p. 449.

Food and Nutrition Board, Institute of Medicine Dietary Reference Intakes Tables and Applications. https://fnic.nal.
usda.gov.

Fulgoni VL, Keast DR, Bailey RL, Dwyer J. Foods, fortificants, and supplements: where do Americans get their
nutrients? J Nutr. 2011;141(10):1847-54.


http://riskfactor.cancer.gov/measurementerror/
http://riskfactor.cancer.gov/measurementerror/
https://fnic.nal.usda.gov/
https://fnic.nal.usda.gov/

48

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

Johanna T. Dwyer and Regan Lucas Bailey

World Health Organization. A model for establishing upper levels of intake for nutrients and related substances: a
report of a joint FAO/WHO technical workshop on food nutrient risk assessment. Geneva: World Health
Organization; 2006.

Institute of Medicine Committee to Review Dietary Reference Intakes for Vitamin D Calcium. Dietary reference
intakes for calcium and vitamin D. In: Ross AC, Taylor CL, Yaktine AL, Del Valle HB, editors. Dietary reference
intakes for calcium and vitamin D. Washington, DC: National Academies Press; 2011.

Institute of Medicine Panel on Dietary Antioxidants Related Compounds. Dietary reference intakes for vitamin C,
vitamin E, selenium, and carotenoids. Washington, DC: National Academies Press; 2000.

Institute of Medicine Standing Committee on the Scientific Evaluation of Dietary Reference Intakes. Dietary refer-
ence intakes: applications in dietary planning. Washington, DC: National Academies Press; 2003.

Institute of Medicine Food Nutrition Board. Dietary reference intakes: the essential guide to nutrient requirements.
Washington, DC: National Academies Press; 2006.

Institute of Medicine Food and Nutrition Board. The development of DRIs 1994-2004: lessons learned and new
challenges. Workshop summary. Washington, DC: National Academies Press; 2008.

Lichtenstein A, Yetley E, Lau J. Application of systematic review methodology to the field of nutrition (Prepared by
the Tufts Evidence-based Practice Center under Contract No. 290-02-0022). Rockville: Agency for Healthcare
Research and Quality; 2009.

Russell R, Chung M, Balk EM, Atkinson S, Giovannucci EL, Ip S, et al. AHRQ technical reviews. Issues and chal-
lenges in conducting systematic reviews to support development of nutrient reference values: workshop summary:
nutrition research series, vol. 2. Rockville: Agency for Healthcare Research and Quality (US); 2009.

Chung M, Balk E, Ip S, Raman G, Yu W, Trikalinos T, et al. Reporting of systematic reviews of micronutrients and
health: a critical appraisal (Prepared by the Tufts Evidence-based PracticeCenter under Contract No. 290-02-0022).
Rockville: Agency for Healthcare Reserach and Quality; 2009.

Moher D, Tricco AC. Issues related to the conduct of systematic reviews: a focus on the nutrition field. Am J Clin
Nutr. 2008;88(5):1191-9.

Chung M, Balk EM, Ip S, Lee J, Terasawa T, Raman G, et al. Systematic review to support the development of
nutrient reference intake values: challenges and solutions. Am J Clin Nutr. 2010;92(2):273-6.

World Cancer Research Foundation/American Institute for Cancer Research. Food, nutrition, physical activity and
the prevention of cancer: a global perspective. Washington, DC: American Institute of Cancer Research; 2007.
Food and Nutrition Board. Dietary reference intakes applications in dietary assessment. Washington, DC: National
Academy Press; 2000.

Food and N, Gaine PC, Balantine DA, Erdaman JW, Dwyer JT, Ellwood KC, Hu FB, Russell R. Are dietary bioac-
tive ready for recommended intakes? Adv Nutr. 2013;4:539041. doi:10.2945/an./13.004226. Utrition Board. The
Development of the Dietary Reference Intakes 1994-2004: Lessons Learned. Washington, DC: National Academy
Press; 2008.

US Department of Agriculture and US Department of Health and Human Services. Dietary guidelines for Americans
2015-2020. Washington, DC: US Government Printing Office; 2016.

Davis C, Saltos E. Dietary recommendations and how they have changed over time. In: Economic Research Service,
editor. America’s eating habits: changes and consequences. Washington, DC: US Department of Agriculture; 2009.
p. 33-50.

Hayes Polon R, Essery Stoody E. Dietary guidelines for Americans 2010: national nutrition policy. In: Rippe J,
editor. Lifestyle medicine. Boca Raton: CRC Press; 2010. p. 131-47.

Appel LI, Moore TJ, Obarzanek E, Vollmer WM, Svetkey LP, Sacks FM, et al. A clinical trial of the effects of
dietary patterns on blood pressure. DASH Collaborative Research Group. N Engl J Med. 1997;336(16):1117-24.
Miraglia M, Dwyer J. Dietary recommendations for primary prevention: an update. Am J Lifestyle Med. 2011:
5; 144-55.

Britten P, Cleveland LE, Koegel KL, Kuczynski KJ, Nickols-Richardson SM. Updated US Department of
Agriculture Food Patterns meet goals of the 2010 dietary guidelines. J Acad Nutr Diet. 2012;112(10):1648-55.
McCullough ML, Willett WC. Evaluating adherence to recommended diets in adults: the alternate healthy eating
index. Public Health Nutr. 2006;9(1A):152-7.

Akbaraly TN, Ferrie JE, Berr C, Brunner EJ, Head J, Marmot MG, et al. Alternative healthy eating index and mor-
tality over 18 y of follow-up: results from the Whitehall II cohort. Am J Clin Nutr. 2011;94(1):247-53.
Fogli-Cawley JJ, Dwyer JT, Saltzman E, McCullough ML, Troy LM, Jacques PF. The 2005 Dietary Guidelines for
Americans Adherence Index: development and application. J Nutr. 2006;136(11):2908015.

Reedy J, Krebs-Smith SM. A comparison of food-based recommendations and nutrient values of three food guides:
USDA’s MyPyramid, NHLBI’s dietary approaches to stop hypertension eating plan, and Harvard’s healthy eating
pyramid. J Am Diet Assoc. 2008;108(3):522-8.

Britten P, Cleveland LE, Koegel KL, Kuczynski KJ, Nickols-Richardson SM. Impact of typical rather than nutrient-
dense food choices in the US Department of Agriculture Food Patterns. J Acad Nutr Diet. 2012;112(10):1560-9.


http://dx.doi.org/10.2945/an/13.004226

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

Nutrition 101: The Concept of Nutritional Status, and Relevent Standards, and Guides 49

Krebs-Smith SM, Guenther PM, Subar AF, Kirkpatrick SI, Dodd KW. Americans do not meet federal dietary rec-
ommendations. J Nutr. 2010;140(10):1832-8.

Bachman JL, Reedy J, Subar AF, Krebs-Smith SM. Sources of food group intakes among the US population,
2001-2002. J Am Diet Assoc. 2008;108(5):804—14.

Miller GD, Drewnowski A, Fulgoni V, Heaney RP, King J, Kennedy E. It is time for a positive approach to dietary
guidance using nutrient density as a basic principle. J Nutr. 2009;139(6):1198-202.

Fulgoni VL, Keast DR, Drewnowski A. Development and validation of the nutrient-rich foods index: a tool to mea-
sure nutritional quality of foods. J Nutr. 2009;139(8):1549-54.

US Department of Health and Human Services and US Department of Agriculture Choose MyPlate 2011. Available
from: http://www.choosemyplate.gov/.

Kennedy ET, Ohls J, Carlson S, Fleming K. The healthy eating index: design and applications. J] Am Diet Assoc.
1995;95(10):1103-8.

Variyam J, Blaylock J, Smallwood D, Basiotis P. USDA’s healthy eating index and nutrition information.
Washington, DC: Economic Research Service US Department of Agriculture; 1998. Contract No.: Technical
Bulletin No 1866.

Guenther PM, Casavale KO, Reedy J, Kirkpatrick SI, Hiza HA, Kuczynski KJ, et al. Update of the healthy eating
index: HEI-2010. J Acad Nutr Diet. 2013;113(4):569-80.

Guenther PM, Kirkpatrick SI, Reedy J, Krebs-Smith SM, Buckman DW, Dodd KW, et al. The healthy eating index-
2010 is a valid and reliable measure of diet quality according to the 2010 Dietary Guidelines for Americans. J Nutr.
2014;144(3):399-407.

Guenther PM, Lyon JM, Appel LJ. Modeling dietary patterns to assess sodium recommendations for nutrient ade-
quacy. Am J Clin Nutr. 2013;97(4):842-7.

Miller PE, Reedy J, Kirkpatrick SI, Krebs-Smith SM. The United States food supply is not consistent with dietary
guidance: evidence from an evaluation using the healthy eating index-2010. J Acad Nutr Diet. 2015;115(1):
95-100.

Rehm CD, Monsivais P, Drewnowski A. Relation between diet cost and healthy eating index 2010 scores among
adults in the United States 2007-2010. Prev Med. 2015;73:70-5.

Office of the Assistant Secretary for Health. Promoting health, preventing disease: objective for the nation.
Washington, DC: US Department of Health and Human Services; 1976.

US Department of Health and Human Services. Healthy people: the surgeon general’s report on health promotion
and disease prevention. Washington, DC: US Department of Health and Human Services; 1980.

Starke-Reed P, McDade-Ngutter C, Hubbard V. Healthy people 2020: highlights in the nutrition and weight status
focus area. In: Rippe J, editor. Encyclopedia of lifestyle medicine and health. New York: CRC Press; 2013.
p. 119-30.

Interagency Committee on Human Nutrition Research. National nutrition research roadmap 2016-20121.
Advancing nutriion research to improve and sustain health. Washington, DC: Interagency Committee on Human
Nutrition Research; 2016.


http://www.choosemyplate.gov/

Chapter 3
Behavior Change and Nutrition Counseling

Elizabeth Pegg Frates and Jonathan Bonnet

Key Points

e Nutrition counseling involves more than advising a patient on what to eat and what not to eat.

* The messages must be evidence-based, clear, and consistent.

e The most effective way for the messenger to deliver these healthy eating messages is to use col-
laboration and negotiation to co-create a nutrition plan with the patient.

e The “COACH” approach (Curiosity, Openness, Appreciation, Compassion, and Honesty) helps
cultivate a therapeutic relationship and creates an environment that promotes healthy eating pat-
terns and empowers patients.

» Tapping into the patient’s motivation is a critical part of the nutrition counseling process.

*  Motivational interviewing, self-determination theory, appreciative inquiry, and the transtheoretical
model of change can help guide clinicians to elicit patient motivation and to facilitate change.

* Two often-overlooked nutrition strategies to propel patients forward toward healthy eating patterns
are discovering the patient’s vision for himself or herself and determining the differential between
where the patient is now, and where he or she wants to go.

* Creating a new program and crafting “SMART” goals to adopt or sustain healthy eating habits
need to be completed with each patient.

e Nutrition counseling is a journey for both patient and provider that needs to be personalized to each
patient at each visit.
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Abbreviations

COACH  Curiosity, openness, appreciation, compassion, honesty
EXPERT Examine, X-ray, plan, explain, repeat and review, tell and sell
GROW Goals, reality, options, way

MI Motivational interviewing

MINT Motivational interviewing network of trainers
MOSS Motivators, obstacles, strategies, strengths
OARS Open-ended, affirmations, reflections, summaries
SDT Self-Determination Theory

SMART  Specific, measurable, action-oriented, realistic, time-sensitive
VIA-IS Values in action inventory of strengths

Introduction

The Behavior Change Journey

The process of changing eating patterns is one that can be challenging for health providers and patients
alike. However, adopting healthy habits around food provides significant benefits for individuals,
communities, and health care systems. The potential rewards of effectively counseling patients about
nutrition include improved hemoglobin Alc, decreased blood pressure, improved weight manage-
ment, increased self-confidence, and increased personal satisfaction. Whenever healthy habits are the
subject of a research project, diet is one of the main components of the investigation. For example, the
Nurses’” Health Study [1] examined five healthy factors: (1) maintaining a healthy BMI, (2) exercising
regularly, (3) eating a healthy diet, (4) not smoking, and (5) drinking alcohol only in moderation.

Two of these factors are directly related to nutrition, and all are interrelated. Maintaining a healthy
BMI requires an individual to eat healthy foods in proper proportions and incorporate movement into
daily life. Exercising has been shown to decrease appetite in some individuals [2] and this can help
control the intake of unhealthy foods. Drinking alcohol can lead to the intake of excess calories.
Smoking is also associated with alcohol consumption. People smoke to relieve stress and to control
their weight. Participating in one unhealthy habit can prompt a person to develop other harmful
behaviors. It works the other way as well. Patients adopting one healthy habit are more likely to adopt
another. Smokers who start exercising are more likely to quit or cut down [3]. Thus, the five healthy
factors from the Nurse’s study are all part of a health-promoting lifestyle. In combination, they can
work synergistically to enhance health and wellness.

The healthy diet factor can be one of the most confusing and yet one of the most powerful contribu-
tors to our overall health and well-being. Typical research protocols, such as the Food Frequency
Questionnaire from the Women’s Health study [4], look at the number of healthy foods consumed in
a week. Many clinicians use the simple question “How many vegetables do you consume in a day?”
as a crude assessment tool to gauge the quality of someone’s diet. To begin a nutrition counseling ses-
sion, it is important to understand the patient’s current dietary intake and patterns. From there, sharing
nutrition information, appropriate to that particular patient, can be useful and productive.

When counseling a patient on diet changes, using collaboration and negotiation is the key to
unlocking sustainable behavior change. Perspective is essential as well. Patients spend a short amount
of time in a health provider’s office. The majority of patients’ decisions, influences, and challenges
occur outside of the walls of a clinic and are largely influenced by their family, friends, work, and
community. Understanding this will enable the health care provider to go beyond simply advising
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patients and move toward cultivating an environment that brings out each patient’s intrinsic motiva-
tors for incorporating healthy nutrition choices into the fabric of their lives. Allowing the patient to
have the time and space to envision a healthy eating pattern, appreciate the difference between their
current situation and the one they are striving to reach, voice reasons for changing, and strategize
around their obstacles to change are all important parts of a nutrition counseling session.

Crafting goals that are relevant to that particular patient’s life and are in line with their values, their
vision of themselves, their sense of purpose in life, and their current priorities will set the patient up
for long-term success. SMART goals that are specific, measurable, action-oriented, realistic, time-
sensitive, and are aligned with the person’s life goals will be the goals that the patient will be moti-
vated to accomplish in the short and long term. SMART goals set the patient up for success, and
success breeds success. Finally, putting an aspect of accountability into place with the patient is
essential. This accountability will ensure that the goals, which are co-created during the consultation,
will be taken seriously and that the patient will take responsibility for accomplishing them.
Accountability is a vital component in the behavior change process. When the nutrition counseling
process is full of Curiosity, Openness, Appreciation, Compassion, and Honesty (the COACH
Approach), the journey to sustainable change can be a joyful one for both provider and patient [5, 6].

Both the message and the messenger are important in counseling on nutrition in lifestyle medicine.
If the behavior change process is represented as an arch, then the message and the messenger are the
cornerstones, the foundational pieces, without which the whole arch will collapse. Thus, the message
needs to be evidence-based, clear, understandable, easy to follow, and consistent. The messenger
needs to supply this message in a supportive, collaborative COACH approach style in order for the
patient to accept, digest, embrace, and embody the nutrition messages. Specific counseling skills and
tools have been studied and tested in randomized controlled trials such as motivational interviewing
and health coaching [6, 7]. Thus, practicing evidence-based skills and using proven tools will help the
messenger promote the message.

In addition to the foundational parts of the message and the messenger, the patient’s motivation is
the indispensable keystone to the arch of behavior change (Fig. 3.1). Tapping into patients’ internal
motivators and making sure their needs for autonomy, competence, and connection are satisfied will
be the difference between a patient knowing what to do and a patient actually doing what he knows is
healthy for his body and mind. The self-determination theory posed by two psychologists, Richard
Ryan, PhD and Edward Deci, PhD, helps to guide this important aspect of nutrition counseling. This
theory demonstrates the significance of the three components for volitional motivation; autonomy,
competence, and connection [8]. Researchers have studied the intention behavior gap, meaning why
people intend to do certain behaviors, but they do not end up actually doing them [9]. Clearly, it is not
just a matter of telling a patient what to do. It is not just about the message. The process of behavior
change is more complex and intricate than that. Like creating the perfect arch that invites people to
enter a beautiful cathedral or building, creating the environment that invites people to take a step
toward improved diet, health, and inner peace, requires two cornerstones (the message and the

Fig. 3.1 Behavior change arch
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messenger) and a keystone (the patient motivation). In this chapter, we will dive deeply into this
behavior change archway.

Many researchers have acknowledged the complexity and multifactorial nature of behavior change.
Psychologist BJ Fogg, promotes the idea of Tiny Steps. These steps are built on the acknowledgment
of three distinct areas, and he advocates for work in these areas with patients desiring and or needing
change [10]. The areas include: (1) the capacity or ability to perform the behavior, (2) the opportunity
to perform the behavior, and (3) the motivation to perform the behavior. According to Dr. Fogg, all
three of these conditions need to be satisfied in order for a person to complete a certain behavior such
as eating a healthy lunch at work. This takes into account the individual’s competence (ability), moti-
vation, and environment around the patient (enabling or obstructing) with respect to the desired
behavior. The idea of opportunity to perform a particular is behavior derived from the social ecologi-
cal model of change [10]. In this model, the individual is at the center of a series of circles, each of
which grows larger as it gets further from the center. The first circle, surrounding the individual is a
circle including family, friends, and relationships. Another circle encompassing that one and repre-
senting a larger circle is one for community including, neighborhood, work, and school environments.
The next level of influence on the individual, represented in an even larger circle is state rules, national
laws, and public policy. Accepted norms in all of these different spheres impact the individual in the
middle of it all [11].

Each person is influenced by his or her environment, and each person also influences his or her
environment. Nicholas Christakis and James Fowler expand on this concept in their book, Connect:
The Amazing Power of Social Networks and How They Shape Our Lives [12]. They describe how one
individual’s weight loss affects more than just that person’s immediate circle. Healthier lifestyle habits
can spread throughout social networks. A concerted effort to take into consideration more than just the
individual working on adopting healthy habits is critical to create an environment where the opportu-
nity to eat a healthy lunch at work is the norm, not the exception. This helps satisfy the opportunity
piece in BJ Fogg’s behavior change methodology [13]. The capacity or ability to eat that healthy lunch
requires knowing the ingredients of a health lunch, shopping for the ingredients, planning, perhaps
preparing the meal the night before and packing it, obtaining an appropriate container for travel, and
being able to store it in the office. Finding the motivation to accumulate the knowledge and skills
required to make a healthy lunch and also to ensure that there is an opportunity to consume that lunch
at the workplace is another pivotal feature of a successful behavior change process and plan. Patient
motivation is often forgotten in the routine clinic visit, which is generally full of sharing knowledge and
advising, sometimes without even checking that the patient is hearing the information or accepting it.

Crafting a powerful message and identifying skills, techniques, and tools that enable the messen-
gers to effectively communicate the message about healthy eating patterns are equally important.
With nutrition, the message is often murky due to competing voices and statements on diets, food
groups, and individual substances like sugar and salt. The messenger can influence the message in
many ways. The way a provider communicates can either build roadblocks or build bridges. Thus, the
provider needs to not only acquire nutrition knowledge but also acquire interviewing skills, assess-
ment strategies, motivational tools, and a collaborative attitude.

When treated as a journey, the behavior change process becomes less scary and risky to patients.
The destination, where the patient wants to go, is usually clear. How to get there is usually unclear.
The process of getting from where they are to where they want to be needs to be accompanied by a
plan for sustainability that includes setting up social support and a healthful environment. A best-case
scenario is that the patient arrives at his or her desired destination and then decides to continue on the
behavior change journey. Perhaps, feeling confident about adopting nutrition practices that allow for
weight management, blood pressure control, glucose control, and satiety throughout the day, the
patient will be empowered to tackle other healthy factors from the Nurses’ study like increasing
physical activity. The nutrition behavior change journey can be joyful. Focusing more on the process,
the actions, and behaviors that lead to the destination is vital for patients to be able to experience the
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joy of the journey. The reward of reaching the destination of adopting a healthy eating pattern is ful-
filling for the patient. The why of starting the journey or the why of moving from here to there needs
to be elicited from the patient. As Friedrich Nietzsche said, “He who has a why to live can bear almost
any how.” Feeling inspired to take the first steps on the journey and feeling motivated to continue the
behavior change process all the way into maintenance takes internal drive, social support, and often
environmental restructuring. The journey is not always an enjoyable one, and there are hardships, as
well as mistakes along the way. However, with the COACH approach, the missteps are not viewed as
tracks to be covered up but footprints on the journey that are to be examined for learning purposes.
This approach makes the journey more pleasant and less scary.

By examining the nutrition messages, exploring the methodology the messengers use to convey the
messages, recognizing the power of the patient’s motivation, determining how to make a plan for
behavior change with SMART goals, and finding ways to empower patients to maintain their newly
adopted healthy eating patterns, this chapter will provide a framework for behavior change counseling
in nutrition.

The Message

The messages about nutrition have changed over the years as scientific evidence has led to a more
comprehensive understanding of how nutrients are handled by the human body, how food groups are
combined in healthy proportions, and ultimately how eating patterns are the most important aspects
of the diet. The US Dietary Guidelines for 2015 focus heavily on this aspect of the diet: healthy eating
patterns [14]. The research on the Mediterranean Diet helped to bring this concept of eating patterns
to the forefront of nutrition science [15—19]. Dan Buettner’s work on the Blue Zones [20] highlighted
the importance of eating patterns and lifestyles that were correlated with living to 100 years old. The
eating patterns of centenarians parallel those of the Mediterranean Diet. This textbook provides the
reader with the latest in nutrition science, and this source will enable the reader to counsel and provide
messages that are scientifically sound. A sound message is one of the main goals for nutrition counsel-
ing. In fact, without a solid, evidence-based message, the process of behavior change counseling in
nutrition cannot go forward.

The message needs to be clear and scientifically proven, but it also needs to speak to the inner
emotional life of the patient and touch them personally in their hearts and minds. Two psychologists,
Chip and Dan Heath, describe the process of change in detail in their book Switch: How to Change
Things When Change is Hard [21]. After years of research and clinical practice, the Heath brothers
have distilled their findings into three main components: (1) crafting a moving message that speaks to
the emotional part of the patient, (2) making a cogent and scientifically sound argument that speaks to
the rational side of the patient, (3) working to “shape the path” so that the person has the opportunity
and ability to perform the new healthy habit.

This third piece, “shaping the path,” is often missed in the clinical visit. “Shaping the path” trans-
lates to making sure the environment, the person’s social connections, and their day-to-day influences
are sending messages that support healthy habits. If they are not, the path needs to be reshaped so that
they are. In some cases, this might involve conversations with the patient to determine if there are bike
paths near work, if there is a farmer’s market in their neighborhood, if there is a refrigerator at work,
or if they need to purchase a thermal bag to store their lunch in the morning while at work. Are there
other people or friends that are also adopting healthy eating patterns? Messages from the environ-
ment, community, family, friends, and workplace can be powerful. The messages sent from the health
care provider to the patient are often targeted to the patient directly, but they also need to take into
account a patient’s different spheres of influence, social support, surroundings, and environment, as is
emphasized in the social ecological model of change.
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Nutrition counseling has special challenges due to the changing landscape of nutrition science and
its interpretation. This is largely influenced by the latest dietary recommendations from the media,
nutrition specialists, and those who are not specialists but have strong opinions and a platform to share
those opinions. This leads to mixed messages such as “Butter is back,” but “Cholesterol is bad.”
“Bread is bad,” but “Eating fiber is healthy.” These messages are plastered over the front pages of
popular magazines and are often reported in the news. Even experts disagree on specifics of a healthy
diet such as how much fat should be part of a meal, whether dietary cholesterol is an important factor
for health, and whether red meat causes medical problems. With each provocative new nutrition mes-
sage, the wisdom of solid statements backed by scientific facts is pushed to the background.

The experts do agree on the big picture of nutrition. Michael Pollan’s common sense advice of “Eat
whole foods, mostly plants, not too much” [22] and the Harvard School of Public Health’s Healthy
Eating Plate that emphasizes having half the plate full of vegetables and fruit, one quarter of the plate
as complex carbohydrates and the other quarter as healthy protein [23] are messages that are worth
spreading. Both of these dietary approaches focus on vegetables, fruits, whole grains, seeds, nuts, and
healthy proteins. These are the components of the diets of centenarians that Dan Buettner and his
National Geographic crew discovered when they studied five “Blue Zones” around the world, includ-
ing Loma Linda, CA, Nicoya Peninsula, Costa Rica, Icaria, Greece, Okinawa, Japan, and Santorini,
Ttaly [20]. The diets in these areas are full of whole foods, mostly plants. For example, in Sardinia,
Italy, a lunch might consist of minestrone full of fava beans, chick peas, onions, garlic, tomatoes,
potatoes, couscous, olive oil, and fresh herbs and spices [20]. These are also the components of the
Mediterranean diet.

One of the other confusing issues in nutrition is that there are several different popular diets, such
as the Atkins diet, Paleo diet, low-carb diet, low-fat diet, high-protein diet, South Beach Diet, and a
gluten-free diet, with seemingly conflicting messages. A systematic review of different popular diets
revealed that most of these diets actually shared the similar theme of eating whole foods, not too
much, and mostly plants [24]. There are many medically oriented diets such as the DASH diet [25,
26], the AHA (American Heart Association) diet [27], the ACS (American Cancer Society) diet [28],
the ADA (American Diabetic Association) diet [29], the Mayo Clinic diet [30], the Detox diet [31],
and Dean Ornish’s Spectrum diet [32]. All of these diets have their positive value and healthful effects
in specific populations. They also all share similar qualities and characteristics [24, 33]. The lesson is
that each person is individual and a specific diet might work well for one person, but not for another.
Focusing on the basics of healthy eating patterns and consuming whole, unprocessed foods in proper
portions, rather than getting lost in the arguments about calories, nutrients, and food groups is the
critical step to consistent messaging about eating for health and longevity. In fact, something as easy
as a text message reminder that said “Eat 5 fruits today” was successful at increasing fruit consump-
tion in one study [34]. A simple and concise message is key for finding a clear path forward.

Portion control is a real issue in the United States. Portion distortion has affected the size of plates,
amount of food served in restaurants, abundance and variety of dishes at buffets, and expectations of
consumers of restaurants. There is an understood code that more food is better, and restaurants that
serve more food are better because they give the patrons more for their money. However, is more
really better? Perhaps, if we are discussing vegetable consumption, more is better. Otherwise, portion
control is more important than getting the most for your money. Buffets and all-you-can-eat cafeterias
at school and at work are setups for weight gain. Research demonstrates that if people use smaller
plates, they consume less food [35]. Reviewing portion sizes for a variety of foods is recommended
when counseling patients on nutrition and healthy eating patterns.

There are several serving size charts available to use with patients that can help guide patients on
portion control [36-39]. MedlinePlus provides a reference handout for patients, if they are interested
[40]. Using a hand as a gauge to estimate portion sizes is convenient because a hand is always avail-
able to the patient. With this technique, the palm represents 3 oz. The fist represents a cup, and half of
the fist is half a cup. The fingertip represents a teaspoon, and the thumb tip is a tablespoon. These are
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rough estimations, but they can be used as general guidelines. Another method of internalizing por-
tion sizes is to connect them to common household items. For example, a portion of fish is the size of
a checkbook. A portion of meat is the size of a deck of cards. A portion of raw vegetables is a cup
which is the size of a fist. A portion of cooked vegetables is V2 a cup or 2 a fist. An apple is a serving
of fruit, about the size of a baseball. For complex carbohydrates like cooked whole wheat pasta or
cooked cereal like oatmeal, one serving is ¥z cup or %2 of a fist. For beans, Y2 cup of cooked beans is a
serving and % cup of uncooked beans is a serving. The serving size for nuts varies depending on the
nut, but in general an ounce is considered the equivalent of one serving for nuts. For almonds, one
ounce is about 23 almonds, a handful, or % cup. Providing messages about the serving sizes of foods
is helpful for patients. Connecting the serving size to a specific part of the hand or another familiar
object can help patients to be mindful of the quantity of food they consume no matter where they are.
Knowing serving sizes helps patients to appropriately gauge portions and to appreciate how oversized
most American restaurant portions are.

Consuming water as a beverage of choice for most meals is also part of the message in a healthy
eating pattern. The body is 60 % water [41]. The Institute of Medicine guidelines suggest a fluid intake
of 3.7 L for men and 2.7 L for women per day [42]. However, the widespread notion of drinking eight
8 oz. glasses of water is largely unsubstantiated [43]. Drinking normally with meals and when thirsty
is largely sufficient for most Americans. Much of the water we consume comes from the foods that
we eat, which is a fact many people forget, or have not been taught. Water from food must also be
factored into the daily consumption equation. Some people eat to fill a need, which may actually arise
from being thirsty as opposed to being hungry. So, an important message is to stay hydrated.

Messages about what foods to eat and how much to eat are the first ones to convey when counsel-
ing on nutrition. A clear consistent message that leads to optimal health and wellness is “wholesome
foods in sensible combinations” [33].

The Messenger

Relaying the Message: The 5 A’s

The 5 A’s represent a methodology of counseling on behavior change, especially weight management,
that has been in use for decades [44—46]. It has been updated and altered over the years. The 5 A’s
include assessing, advising, agreeing, assisting, and arranging.

To assess, the health care provider starts by asking questions, determining BMI, measuring blood
pressure, checking lab values, especially fasting glucose levels, and then examining the patient for
signs and symptoms of disease. Specifically for nutrition counseling, asking about dietary intake
(breakfast, lunch, dinner, and snacks) is important. Asking patients how many vegetables they con-
sume in a day is a useful question to gauge the quality of their diets. Also, asking how many times
patients eat out versus prepare food at home is another helpful question, as most restaurants serve
extra-large portions and use extra salt in their meals. In an open and nonjudgmental way, asking about
nighttime eating and stress eating can be enlightening. The assessing part of the interview is the open-
ing section and sets the stage for the rest of the session.

After assessing the patient, the provider has an idea as to what the patient needs and can then advise
the patient with specific recommendations that are directed to that particular patient’s situation. For
example, if the patient is obese and has an elevated fasting glucose, the recommendations will be
focused on prediabetes and weight loss. If it appears that the patient may be experiencing a significant
amount of stress and using food as a way to cope, then further discussions and recommendations for
stress management are an important part of the counseling session.
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After advising, the next step is agreeing. This is the step that is often forgotten or purposely passed
over to save time. Ignoring this step usually results in a failure of translating the advice into action. In
the agree phase of counseling, the provider gets the patient’s perspective and allows the patient to
choose to agree to the proposed plan or to discuss altering it. This is the step that was added most
recently to the 5 A’s of counseling on behavior change. Without this step, behavior change counseling
is mostly advising. After assessing and asking questions to gather information, it can become a one-
way street where the provider does all the talking and the patient just listens. With the added agree
step, the one-way street is widened into a two-way street for information exchange, and the patient has
a voice. This transforms the counseling from just telling a patient what to do and expressing the ideas
of the provider, to communicating with the patient and listening to the ideas, concerns, and feelings
of the patient. With the agree step, the provider gives the patient the autonomy he or she needs for
volitional motivation, as described in the self-determination theory [8].

Next, the provider works to assist the patient in achieving his or her goals by either helping to
identify books, cookbooks, healthy recipes better options at a local grocery store, or resources, such
as the healthy plate, to give to the patient. This step might also involve recommending an appointment
with a nutritionist. It could also include finding local opportunities to take cooking classes. The pro-
vider and the other team members in the office can help assist the patient to connect with local orga-
nizations, events, or other opportunities to learn about or try healthy eating strategies and to follow
through with the agreed upon plan.

Finally, the consultation closes with the last A, arranging. The provider arranges follow-up with the
patient, orders any additional lab tests, and sets up the appointment with a nutritionist or another pro-
vider that is part of the team. Scheduling the next appointment creates a timeline for when the patient
and provider will meet again to discuss any progress made on the patient’s goals. The follow-up might
also be scheduled with another member of the team such as a medical assistant, nurse, or a nurse
practitioner. The patient needs to understand that there is a coordination of care with the patient and
that other members of the team will be communicating any progress to the physician. This is an
example of how the 5 A’s work in a nutrition counseling session [46—48].

That middle step, the agree step of the 5 A’s is the critical step. The magic to lasting change in
dietary patterns is the collaborative attitude and COACH approach to counseling. This relies on the
patient not only agreeing to but also helping to co-create the proposed plan. The COACH approach,
with an emphasis on connection and two-way communication, allows for the provider and patient to
be equals and teammates in the food “games” that people play in order to change these “games” into
healthy habits and a joyful journey. The game is often to try the latest diet for 30 days and then go off
the diet due to frustration and disappointment. This leads to the vicious cycle of gaining weight, losing
weight, and gaining weight again. Weight cycling or “yo-yo” dieting [49] has been proven to be haz-
ardous to both health and happiness [50, 51]. To change the game and to become part of a healthy
journey, the health care provider can look to the patient as an expert in his or her own life. No one
knows the patient’s life experiences, motivators, obstacles, stresses, successes, strengths, weaknesses,
fears, failures, and mindsets better than the patients themselves. The provider is the expert in nutrition,
dietary guidelines, health, and disease. Thus, the provider and patient create a team of two that have
the knowledge and skills to tackle unhealthy habits and embrace new healthful habits.

COACH approach EXPERT approach

C=Curiosity E=Examine

O=0Openness X=X-ray

A =Appreciation P=Plan

C=Compassion E=Explain

H=Honesty R=Repeat and review
T=Tell and sell
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With the COACH approach, the focus is on the patient and the patient’s agenda. The opposite of
this approach is the EXPERT approach. In the expert approach, the health care provider adheres
tightly to his or her own agenda. The provider performs the intervention(s) he or she feels is best
suited for the patient and bestows the knowledge that he or she feels is necessary for the patient. The
provider needs to examine the patient, obtain labs, understand circumstances, occasionally order
X-rays or other tests to narrow down the differential diagnosis and be able to craft a plan for treatment.
After this planning, the provider explains the situation to the patient and often needs to repeat and
review the treatment plan for clarity. Usually, providers feel compelled to use the “tell and sell”
approach to convince the patient of the plan. This approach only uses the assess and advise steps of
the 5 A’s. In an acute care setting, such as in the Emergency Room when a patient arrives with chest
pain, or in the Intensive Care Unit when a patient is seriously ill, this expert approach can save a
patient’s life. Chronic conditions are different. In the area of behavior change related to chronic condi-
tions, the process is a long-lasting one, not an acute problem. There is not a single medication or
intervention that can solve the problems created by a poor diet or a sedentary lifestyle. The lifestyle
medicine prescription is complex. Nutrition counseling is more than prescribing a pill. Thus, a differ-
ent approach is warranted.

In the COACH approach, the provider uses the power of connection as an intervention in itself. By
connecting with the patient, the provider opens up the opportunity for developing a trusting relation-
ship in which the patient will feel comfortable sharing his or her true feelings, actual behaviors
(healthy and unhealthy), thought patterns, mindsets, fears, failures, expectations, and hopes. This
trusting, healing relationship will help drive the process of change forward. To embark on the journey
of behavior change with a patient is to develop a mutually respectful relationship, a therapeutic rela-
tionship in which each person brings wisdom and insight into the discovery and development of
healthy behaviors that pave the path to optimal health and wellness.

The evidence base behind this approach is rooted in the medical and psychological literature.
Coaching has demonstrated improved efficacy and outcomes in managing a variety of chronic con-
ditions including asthma, cancer pain, cardiovascular disease, diabetes, osteoporosis, obesity,
chronic pain, and physical inactivity [52—-64]. Specifically, randomized controlled trials using a
coach approach have been conducted in patients with asthma looking at rehospitalization rates,
chronic obstructive pulmonary disease (COPD) and rehospitalizations, cancer pain, cardiovascular
disease, diabetes, and Emotional Intelligence. Pediatric patients with asthma who received the
coaching intervention, along with their parents, had decreased rehospitalization rates compared to
controls [52]. Patients with COPD who underwent a comprehensive coaching intervention experi-
enced a marked absolute risk reduction in rehospitalization that was statistically significant [53].
Cancer pain was reduced in 2 weeks through one time coaching intervention [54]. Coaching was
shown to have significant effects on lowering cholesterol levels of patients with hyperlipidemia by
21 mg/dL, compared to a 7 mg/dL reduction in controls over a 6-week period [56]. In patients with
diabetes, hemoglobin Alc levels decreased, dietary self-management improved, and higher satis-
faction with their care were found in patients receiving coaching as compared to controls [57-59].
A study in Japan examined mothers of young children, only including mothers with median
Emotional Intelligence scores or lower in the research protocol. They were randomized into a
coaching intervention or no intervention. After the 3-month coaching intervention, saliva cortisol
levels were lower and Emotional Intelligence scores of the mothers were higher compared to those
of mothers in the control group [65]. Health and wellness coaching have been studied in a number
of diseases and conditions.

These randomized controlled trials are seedling studies with a small number of patients and short
follow-up periods. More work needs to be done to conduct high-quality coaching studies [66], but
there is evidence that this approach is better than usual care. Review articles have confirmed the value
of health and wellness coaching and demonstrate that health coaching results in significantly better
weight management, increased physical activity, and improved physical and mental health status in
patients with chronic disease [67]. Although there is no formal definition of coaching, the common
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themes throughout the literature suggest a collaboration, self-discovery, goal setting, and account-
ability as key features of a health and wellness coaching [68].

Curiosity

Curiosity is defined as “the desire to learn or know more about something or someone” [69]. Starting
each visit with genuine curiosity about the patient with what Dr. Jon Kabat-Zinn, the physician who
developed mindfulness-based stress reduction, calls “a beginner’s mind” allows full focus on the cur-
rent issues plaguing the patient [70]. It often takes a moment of silence or deep breathing to gather
one’s self prior to beginning a new visit or consultation. This preparation to be mindful, fully present,
and genuinely curious at the start of each clinic visit is a gift to both the patient and the provider.
Asking questions about the patient’s motivators, obstacles, strategies, and strengths will invite the
patient to think deeply about his or her current situation and will likely help guide the clinic visit. As
an old proverb credited to Publilius Syrus states: “A rolling stone gathers no moss.” In this case, the
moss can be viewed as disease growing on the stone similar to disease growing in a patient. The idea
is to keep moving to keep disease-free. Thus, this mnemonic of M.0.S.S. can help providers remem-
ber to ask questions about (M)-motivators, (O)-obstacles, (S)-strategies, and (S)-strengths. Questions
in these four areas can spark a patient to get moving on healthy habits.

In a piece in the Annals of Internal Medicine “On Being a Doctor” over a decade ago, Dr. Faith
Fitzgerald, who was awarded the title “Master Physician” by the American College of Physicians in
1991, summarized the importance of curiosity [71]. This excerpt from the article provides great
insight into the power of curiosity.

“I believe that it is curiosity that converts strangers (the objects of analysis) into people we can
empathize with. To participate in the feelings and ideas of one’s patients—to empathize—one must be
curious enough to know the patients: their characters, cultures, spiritual and physical responses,
hopes, past, and social surrounds. Truly curious people go beyond science into art, history, literature,
and language as part of the practice of medicine. Both the science and the art of medicine are advanced
by curiosity” [71].

Being in the moment and genuinely curious about the patient’s experience, story, and struggles,
strengthens the bond between provider and patient because the patient appreciates the fact that they
are the center of attention for that visit, for that moment in time. Curiosity may also improve the pro-
vider’s mental health and happiness [72, 73]. In the book Curious?: Discover the Missing Ingredient
to a Fulfilling Life by psychologist Todd Kashdan, there is support for curiosity’s role in improving
health, intelligence, social relationships, happiness, and meaning in life [74, 75]. Furthermore, being
a better listener creates opportunities to discover something interesting and thought provoking, which
will lead to the next inquiry [73]. Questions such as “And then what happened?” or “Why did you
think that?” may lead to other revelations and provide a deeper level of understanding [73]. Some
have even argued that when we are not curious, we do not listen [76]. Fostering our “curiosity skills”
requires effort and practice. Being present, choosing how to listen, and asking curious open-ended
questions are the salient components that enable active listening and prepare providers to learn about
others. This is what ultimately leads to understanding others [76].

Practical Tip A method to open yourself up to curiosity at every visit.

Placing a hand on the door frame before entering the room of the next patient is a simple way of
grounding one’s self prior to beginning a new consultation. This centering process helps providers
dismiss their own worries, doubts, daily concerns, and focus fully on entering into a partnership with
that patient. Other possible grounding techniques include taking five deep breaths prior to entering the
room or stopping right before the door, closing your eyes, and taking a moment to feel the floor
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beneath your feet. With a beginner’s mind, the provider can open the door to the examining room and
let curiosity lead the way.

Openness

Openness means acceptance, tolerance, open-heartedness, and being nonjudgmental. It implies a col-
laborative and cooperative approach [77]. In a study examining what makes a physician an exemplary
communicator with patients, it was demonstrated that empathy, self-reflection, and nonjudgment were
notable capacities that led to exemplary communication [78]. Thus, it is no surprise that a study exam-
ining what influenced patients’ ratings of physicians found that patients reported being more satisfied
with providers who are rated as relatively high on openness compared to other physicians [79]. When
managing difficult clinical encounters, it is advised that providers use empathy and a nonjudgmental
attitude to better manage challenging situations [80].

As specified in a medical journal article over 15 years ago, “The clinician should be careful not to
be judgmental or scolding because this may rapidly close down communication” [81]. Openness to
whatever presents itself in the visit requires the provider to embrace a nonjudgmental attitude, or what
has been described as “unconditional positive regard” toward the patient [82]. Nonjudgmental accep-
tance has been shown to be a significant predictor of alcohol use coping motives [83], and changing
drinking patterns is one of the most difficult habits to break. A nonjudgmental stance resists the
“good” or “bad” titles; everything simply is as it is [84]. An overweight patient, who has now moved
into the obese category, needs a provider who can speak to him or her in a nonjudgmental tone, with
a curious mind. And, if a patient does not reach his or her goals, or if he or she abandons the plan, the
provider needs to approach the problems with both curiosity and openness. Being open invites effec-
tive brainstorming around obstacles without the fear of harsh judgment for an idea that is untraditional
or unexpected. It fosters an environment consistent with a growth mindset where mistakes are oppor-
tunities to learn and grow [85]. It also opens up possibilities for the future that instill hope and energy
into the clinical encounter. When clinicians hold an open stance, patients are more likely to divulge
the truth no matter how surprising or awful it might be. Openness builds trust.

Practical Tip and Patient Example The Patient behaves in a manner contradictory to his goals.

The patient decides that he will no longer frequent fast food restaurants and then finds himself eat-
ing dinner at a fast food restaurant for four nights in a row. Instead of the provider starting the dialogue
about this situation by telling the patient how he must feel or how the provider feels about the situa-
tion, which would be judgmental, the provider can probe and be open to explore what the patient is
thinking. Rather than use phrases like “That is pretty disappointing” or “That shows a lack of will-
power and a distinct lack of planning,” the provider could start by saying, “Tell me about how you
were feeling when you approached the drive thru.” Then, “How did you feel after you ate the food?”
“How would you have felt if you were able to go home and eat a healthy meal?” Eliciting this type of
information from the patient invites the patient to investigate thoughts and feelings as well as triggers
and rewards in a nonjudgmental environment.

Appreciation

Appreciation is defined as the ability to understand the worth, quality, or importance of something
[86]. This is the third component of the COACH approach. It is an important way of building a
patient’s self-efficacy. Self-efficacy is defined as a person’s belief that they can do a particular task,
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such as dance or ride a bicycle [87]. The goal is to appreciate the positive events, behaviors, and atti-
tudes as well as the strengths that the provider witnesses and perceives in that patient. “What we
appreciate, appreciates.” In this way, the patient starts to view his own gifts and talents as assets to be
utilized in the behavior change process. Appreciation of character strengths has been demonstrated to
increase self-efficacy and self-esteem in challenging populations such as adolescents with psychiatric
illness [88].

When people have suffered setbacks in life, work, or health, they rely on resiliency to get back on
track. Many people who receive counseling on healthy eating have either heart disease, cancer, stroke,
overweight/obesity, or diabetes. Being able to identify talents, personal gifts, and character strengths
unique to that individual helps them build resiliency and grow stronger from the adversity or health
setback so that they can thrive after the event. Some diabetes educators are using a resiliency model
of training in addition to their standard education in order to help patients improve their diabetes-
related stress, their self-management, eat healthier and exercise more [89, 90]. With the challenging
adolescent population, a focus on “promotive factors,” such as assets like self-esteem and self-efficacy,
helps troubled youth to find the strength and the ability to change their lives for the better [91].

Martin Seligman, considered the “father” of Positive Psychology, developed an online question-
naire that is free, requires little time (10—15 min), and is easily available that can help patients identify
their own strengths called the Values in Action Inventory of Strengths (VIA-IS) [92]. Research on this
questionnaire has shown that it can be used in the workplace to enhance positive work outcomes [93].
Using a strengths-based approach has been reported in the medical literature in the area of teaching
nursing students. It emphasizes the use of affirming and enhancing the capabilities, interests, goals,
and knowledge of the nursing students to help empower them [94]. With the COACH approach,
patients are viewed as students and researchers of their own health, and empowering them to embrace
self-management skills is the ultimate goal of the counseling session. Thus, appreciating the strengths
of the patient, focusing on what is going well, and identifying the positive in the patient’s story is of
paramount importance.

Many times the patient is surprised that the provider is focusing on the positive event and not hon-
ing in on the negative or the problems. This surprise works to the benefit of the provider and the
patient. Reflecting upon and reliving the experience of eating the salad that one ate for lunch, will
allow for visualization of the experience. This can reinforce the behavior in the brain. Using visualiza-
tion of the healthy behavior in reviewing a week’s events, or when planning the week ahead, can be
an effective strategy for priming the brain to perform that healthy behavior again, or for the first time.
There is evidence that inviting patients to visualize themselves going to the grocery story, selecting
the fruits, putting them in their carts, and then eating the fruits, will lead to increased fruit consump-
tions [95].

Practical Tip and Patient Example A patient meets some but not all of her healthy eating goals.

A patient reports that she ate salads for lunch one out of the 3 days that she had committed to eating
salads, and then harps on the 2 days that did not work out as planned. The provider can ask an open-
ended question or make a request that draws out the positive such as “Tell me about the day when you
did eat the salad. What happened that day? How did you feel? How did you prepare? What did you
feel after you ate the salad? Tell me about how you think choosing and eating the salad affected the
rest of the day. What can you do to increase the odds that you will eat a salad for lunch in the future?
What happened on the days that you did not eat a salad for lunch? What did you learn from that
situation?”

Practical Tip and Patient Example A patient is gaining weight after losing weight.

The patient who had lost 20 1b, has now gained weight and has fallen off his healthy eating plan.
He feels lousy. Appreciating the positive would involve mentioning the patient’s strengths that allowed
him to lose weight in the first place. This points out that he has been able to follow a plan that works
for him in the past. The provider could discuss how his strengths could be used now to get him back
on track. He might be a creative artist, which means that he could use his creativity to problem solve
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around barriers to healthy eating. Another possibility is that he is a workaholic businessman dedicated
to his clients. He could consider transferring some of that dedication and perseverance to his own self-
care. It will likely take connecting his self-care to his productivity at work and his ability to help cli-
ents for many years to come, for him to take care of his own health. Asking him what he thinks of the
quote by Ralph Waldo Emerson, “The first wealth is health,” could provide some stimulating conver-
sation around self-care. With a curious, open, and appreciative mind, the provider can discover infor-
mation about the patient that can be used to help inspire the patient on his behavior change journey.

Compassion

The second C in the COACH approach model stands for compassion. Compassion is defined as the
ability to understand a person’s suffering and to feel compelled to alleviate it [96]. It is one of the
cornerstone pieces of the first principle in the American Medical Association’s list of Principles of
Medical Ethics: “A physician shall be dedicated to providing competent medical care, with compas-
sion and respect for human dignity and rights” [97]. Compassion is a cardinal feature of the COACH
approach, and is in itself considered an intervention. Similar to self-care, self-compassion is also
important for health care providers and it relates to patient care. Research suggests that trainees who
are more skilled at mindfulness and self-compassion demonstrate positive associations in providing
calm, compassionate care [98].

Empathy can be considered a precursor to compassion. Empathy is the feeling that ignites people
to compassionate actions. Empathy is the ability to walk in someone’s shoes, really understand their
situation, and feel their feelings. There is research on empathy that demonstrates the correlation
between provider empathy levels and patient levels of hemoglobin Alc and LDL cholesterol [99].
Providers with higher levels of empathy, as scored on the Jefferson Scale of Empathy, had patient
panels with lower hemoglobin Alc and LDL cholesterol levels compared to providers with lower
empathy levels [99]. Empathy is a factor for patient satisfaction as well. A study in hand surgeons
found that patient satisfaction was primarily linked to surgeon empathy, not visit duration or previsit
expectation of visit length [100]. Importantly, empathy can be fostered. A study of medical students
yielded improved empathy in standardized patient interactions after providing empathy-specific feed-
back in a virtual interaction [101].

The ability to “walk in someone else’s shoes” is important when a provider is counseling patients on
behavior change, especially diet. A compassionate approach is fostered by the first three elements of
the coach approach (curiosity, openness, and appreciation). With a mindful style of interviewing, the
provider is ripe for fully understanding the patient’s situation, thoughts, feelings, needs, and desires.

Feeling empathy and expressing empathy are two different things. It is possible to feel empathy,
but not express it. This is like giving a gift to someone but not allowing them to unwrap it. It is there,
but it has little impact. For the full impact of the gift to be realized, the gift needs to be unwrapped.
For the empathy to be felt by the patient, the provider needs to express it. How does one express
empathy?

Expression is 8 % verbal, 15 % tone of voice, and 77 % body language [102]. Thus, being mindful
of one’s demeanor, facial expressions, posture, hand movements, volume and velocity of speech are
all important during the clinical encounter. In order to express empathy, the provider needs to look the
patient in the eye. In fact, the way an office space is set up can affect how a provider expresses empa-
thy and delivers compassionate care.

Practical Tip Setting your office space for optimal expression of empathy.

Eye contact can be encouraged by ensuring that the provider and the patient are at the same level,
sitting and facing one another. Having a computer between the provider and patient can be distracting
and can serve as a physical barrier to creating a high-quality connection during the visit. It can be



64 E.P. Frates and J. Bonnet

helpful to allow for some silence and thoughtful reflection after profound statements are expressed by
the patient. This allows the patient time to reflect on his or her thoughts and also gives the provider an
opportunity to ponder the implications of the patient’s words. Responding in a soft tone of voice when
addressing serious material is one way to demonstrate empathy. Speaking more slowly during these
conversations also reveals to the patient that you grasp the severity of the situation. In this way, the
provider follows the lead of the patient. Leaning into the conversation by physically leaning forward
is also a sign to the speaker that the listener is interested and invested in the conversation. Maintaining
eye contact shows that the provider is focused on the patient. Checking one’s phone, using the com-
puter, flipping through papers, examining lab results, sitting with arms crossed leaning away from the
patient, or staring off into the corner of the room gives the impression that the listener is distracted and
disinterested. Suggesting a disengaged attitude to the patient can significantly hinder the expression
of empathy and the delivery of compassionate care.

Honesty

Honesty is defined as the quality of being fair and truthful, and being honest is marked by free, forth-
right, and sincere expression [103, 104]. For a connection to develop and to grow, it must be built on
trust. Honesty is one of the most important building blocks of trust. For the provider, this means that
all information shared with a patient is accurate and reliable. If a patient has a BMI in the obese cat-
egory, but the provider feels uncomfortable talking about weight for fear that he or she might offend
the patient, then that provider cannot be honest with the patient. Some providers put the BMI on the
lab results that are sent to the patient and add a sentence stating that the patient is obese by BMI and
needs to lose weight. If this happens, the patient will wonder why the provider did not bring up the
BMI during the consultation when the patient could ask questions and discuss these issues. Being
upfront and honest during the consultation will increase the patient’s trust and belief in the provider.
A provider must learn to be comfortable with the truth, even if the truth is uncomfortable. As an
example, the most important themes expressed by patients with interstitial lung disease regarding
disease education, was the importance of knowing what the future might bring and the need for hon-
esty from clinicians [105]. If the provider is at ease discussing difficult topics, then these topics
become less challenging and scary to the patient.

Being honest also means being apologetic to patients when a medical error occurs. Honesty and
apologies go a long way, and actually lead to less litigation against physicians [106—-109]. Patients
who are treated with respect and honesty are more likely to treat themselves the same way.

Practical Tip and Patient Example Confronting a patient that might be binge eating.

Part of honesty is sharing your discomfort and your fears with the patient. This means that if you
are genuinely worried and scared about a patient’s binge eating patterns, it is helpful to express these
thoughts and concerns, in a compassionate, open-minded manner. A simple statement such as “It
sounds to me like you might be consuming many more calories than you are planning to consume in
a sitting, and then you are feeling out of control when you are eating this way. Am I understanding
this correctly?” By adding the last question, the provider allows the patient the opportunity to explore
the topic further, correct the statement, and clarify his or her own feelings about the subject being
discussed. Avoiding any potential conflict or discomfort does not foster an environment of honesty
and compassion. In fact, doing this can inhibit a patient from addressing the real issues during the
consultation. If it sounds like depression is driving the initial overeating, and the patient seems to be
expressing sadness without stating it directly, then asking about feeling sad could be helpful. By
naming the emotion that seems to be surfacing during an interview, like sadness or fear, a provider
is being honest and normalizing the negative feelings which is also useful. If negative emotions sur-
face, it is better to acknowledge them. Reflect what you hear. “You sound sad” or ““You sound really
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emotional.” This builds trust. It allows the patient to experience the emotion and share it with another
person. With honest expression from the patient and provider, the patient will be able to get the help
he or she needs, whether it is from a lifestyle medicine practitioner, psychiatrist, or nutrition special-
ist. In order to truly help a patient, a positive therapeutic relationship [110] and solid connection need
to be created that allows both patient and provider to be honest with one another, even when it is
uncomfortable.

Motivation

Motivational Interviewing (MI) is a powerful skill set for counseling patients in nutrition and other
areas of behavior change. Motivational Interviewing was developed by William Miller, PhD and
Stephen Rollnick, PhD and was built on their many years of working with patients with substance use
disorders, which are behaviors known to be resistant to change [7]. Through their research, they devel-
oped counseling techniques to deal with ambivalence to change and resistance to change. MI has been
studied in several randomized controlled trials. In a meta-analysis, Motivational Interviewing has
demonstrated positive intervention effects on total cholesterol, systolic blood pressure, and weight
loss [111-113].

In their book, Motivational Interviewing: Helping People Change, Miller and Rollnick define moti-
vational interviewing as a ‘“collaborative conversation style for strengthening a person’s own motiva-
tion and commitment to change” [114]. They expand on this definition and write that MI is a
“collaborative, goal-oriented style of communication with particular attention to the language of
change. It is designed to strengthen personal motivation for and commitment to a specific goal by
eliciting and exploring the person’s own reasons for change within an atmosphere of acceptance and
compassion” [114].

The spirit of MI matches closely with the COACH approach. The spirit of MI involves four main
components: collaboration, acceptance, evocation, and compassion. There is a continuum of com-
munication styles with MI, ranging from directing to guiding to following. Primarily with MI, the
provider is guiding the patient along through directed questions and carefully selected reflections.

Four of the main skills in MI are reflected in the mnemonic “OARS.” The ‘O’ stands for open-
ended questions, the ‘A’ for affirmations, the ‘R’ for reflections, and the ‘S’ for summaries.

These skills work synergistically with the COACH approach. Open-ended questions enhance the
health care providers ability to be curious and open. Open-ended questions by definition cannot be
answered with a one-word response such as yes or no. They invite the patient to discuss and expand
on a point of interest. These questions are meant to make the patient think deeply about his or her
current situation.

Affirmations are represented by the “A” in the Motivational Interviewing OARS framework. In the
COACH approach, positive affirmations fit in the appreciation part of the framework. By using affir-
mations such as “It is wonderful that on Monday you were able to follow through with your plan of
eating a salad for lunch,” the provider guides the patient to appreciate the positive in the week, and
thus the patient can experience a positive emotion in that moment of the conversation. This positivity
opens the door for creativity [115], which is a critical skill to use during the behavior change journey.
Affirming what is going well builds self-efficacy. These affirmations aid in developing the necessary
patient—counselor relationship described by Carl Rogers, PhD [116]. Rogers work brought attention
to the importance of the human potential and actualization, self-esteem, and ensuring that the coun-
selor really understood the patient’s unique perspectives and views of the world [116].

The “R” in the Motivational Interviewing framework stands for reflections. Reflections on what
went well can also increase self-efficacy and serve an important role in the appreciation aspect of the
COACH approach. By using reflections, the provider can point out the good things that happened and
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uncover them to allow for their acknowledgment and celebration. Reflections can be simple but pow-
erful [7]. A reflection of what you heard a patient say is a clear way of demonstrating you were listen-
ing to the patient’s words. By repeating the words back directly, as a simple reflection, or in a
paraphrased manner, it shows that you are actively listening to what the patient is saying. Simply
stating, “I understand how you feel,” might not be as effective as repeating back what you heard in an
open, curious, considerate way, “I heard you say that you are so busy with work and family that you
feel like you have no time for yourself and your eating patterns reflect this rushing around and lack of
mindfulness.” With this statement, a provider is letting the patient know that he or she not only heard
the words of the patient but also he or she understands the meaning behind those words. As a follow-
up to this, a provider can ask an open-ended question such as “How could we work together today to
help you feel a greater sense of control over your life and perhaps find a way to include some mindful-
ness exercises into your day? Do you think that might be useful?”” When making these statements and
asking the open-ended follow-up questions, the provider looks directly at the patient, speaks in a
concerned, kindhearted tone, and leans toward the patient. This delivers the full effect of compassion,
embracing the MI spirit and following the COACH approach.

Summaries are longer reflections that are usually created toward the end of a clinical encounter, as
they serve to pull together the main points of the session into a coherent paragraph of a few sentences.
They can also be used at transition points in the session when closing one topic and moving to another.
Reflections can be used several times throughout the interview, but summaries are used more judi-
ciously, and only once or twice. The provider needs to be paying careful attention throughout the
entire session to carefully craft an effective and powerful summary. Practicing summaries is a worth-
while endeavor.

The evocation part of the MI spirit involves evoking change talk from the patient. Instead of the
expert explaining why the patient should change, the provider practicing MI encourages and guides
the patient to do his or her own change talk. Asking open-ended questions such as “How would your
life be different if you ate healthy meals each day?” allows the patient the opportunity to describe the
benefits of a healthy eating pattern to the provider. When a provider asks patients how confident they
are in achieving their goals on a scale of 1-10 and patients respond with a number below seven such
as a five, the provider can ask why they selected a five instead of a three. In this way, the patients
provide all the reasons that they are confident and can convince themselves of their own reasons to be
confident. The same is true of an importance scale. If they report a low number of importance for a
goal, then the practitioner asks why they did not select a lower number, which again allows the patient
to describe why the goal is actually important.

Using a double-sided reflection can also bring out change talk. If a patient mentions at one point
that he wants to stop going to fast foods restaurants because they make him sick, but then later he says,
he cannot stop going because his colleagues always go to fast food for lunch. Then, the practitioner
has the opportunity to point out this discrepancy and say, “I heard you say that you feel sick whenever
you go to fast food restaurants, but it sounds like you can’t stop going because your colleagues dine
at fast food restaurants.” This gives the patient the opportunity to weigh whether feeling sick is more
painful than perhaps suggesting another restaurant to colleagues or bringing in food from home for
lunch. These techniques bring out the change talk, and change talk is the way patients convince them-
selves of the need to change.

Along with evoking change talk, MI invites providers to teach and educate. MI utilizes the elicit-
provide-elicit model. In this model, the provider asks if the patient wants to learn more about simple
carbohydrates and blood glucose levels or if they are interested in hearing about how to use the gly-
cemic index. Depending on how the patient responds, the provider can provide the information that
the patient desires. The first step is to elicit a topic of interest to the patient that is related to their health
and wellness. The second step is to provide the information that they request. Last is the elicit step,
which then evokes from the patient the new information that they learned. A question that will gener-
ate this information is “What did you take away from my discussion on the glycemic index? I am just
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trying to make sure I explained it in a way that is understandable.” This is another powerful MI tool:
elicit-provide-elicit.

These are just a few of the main skills and tools of MI. The process of motivational interviewing is
one that takes time to learn and many hours of training to become proficient in it. There are courses
available through the Motivational Interviewing Network of Trainers (MINT) online and in person.
Knowing some of the basics and practicing them is helpful for behavior change counseling in
nutrition.

Using the lessons in the self-determination theory helps a provider to uncover the patient’s
intrinsic motivation. Richard Ryan, PhD and Edward Deci, PhD are the psychologists who have
created, researched, and written about the self-determination theory (SDT) [8]. In this meta-theory,
Dr. Ryan and Dr. Deci describe the ingredients for motivation: autonomy, relatedness, and compe-
tence. According to Dr. Ryan and Dr. Deci, in order to achieve the most volitional and high-quality
motivation that will lead to increased creativity, performance, and perseverance, patients must
experience a sense of autonomy, relatedness, and competence [8]. Recent research demonstrated
that using the SDT framework can be beneficial when counseling patients on healthy eating patterns
[117]. This research proposes that fulfillment of the need for autonomy, competence, and related-
ness, or the obstruction of that need, might help explain the etiology of body image concerns and
disordered eating as well as to understand how to regulate eating behavior going forward. Working
with the SDT principles and fostering an environment where the patients make choices, have some
control, have the opportunity for competence, and can experience social support may play a signifi-
cant role in creating the motivational processes behind eating regulation and be a target for behavior
change interventions [117]. MI and SDT are closely related. It has been suggested that SDT may
serve as the theoretical backing supporting MI and that MI may provide SDT with specific direction
and clinical techniques to use in practice [118]. One additional dimension to consider is the qualita-
tive aspect of motivation (e.g., perceived level of autonomy), as autonomous regulation has been
shown to be one of the key predictors of successful weight control outcomes in overweight/obese
patients [119].

The COACH approach fosters an environment that supports all three of the ingredients necessary
for motivation. For example, the collaborative style of the process allows for patients to decide what
goals they will pursue, what solutions they will choose to get around barriers, and how they will be
held accountable to those goals. The relatedness piece is built into the relationship with the provider,
but can also include family, close friends, and other supporters. As for competence, this involves set-
ting SMART goals that are challenging enough, yet achievable, which will be discussed in detail later
in the chapter. Keeping this theory in mind while counseling patients on healthy eating patterns will
allow patients to experience powerful motivation for change.

Intrinsic motivation to change a behavior is the most powerful type of motivation. This type of
motivation is internally driven. For example, eating apples helps a person’s digestion. The fact that
their bowels are regular when they eat apples is a reinforcing outcome. Thus, they will be more
motivated to eat apples. When some people eat more green leafy vegetables and less sweets or pro-
cessed foods, they may notice that their skin clears or glows. If this is viewed as a beneficial effect,
they might continue to eat the healthy foods to which they attribute this effect. Other people might
notice that they feel full for a longer period of time when they eat a complex carbohydrate versus a
simple carbohydrate. This reward of feeling full might drive people to consume complex carbohy-
drates more often.

Extrinsic motivators are those received from the outside world, like a prize from mom for eating
all the vegetables on the plate at dinner. Other examples might include signing up for a weight loss
competition to win a prize, such as a trip to Florida or a cruise. These are all external motivators. They
can work, and they may help people get started on the development of a healthy habit. Often, people
start to feel the internal rewards and notice how the behaviors enhance their lives from the inside out.
In this way, an external motivator can lead to an internal motivator.
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Appreciative Inquiry (Al) is another methodology to spark motivation and engage the patient in the
change process. Appreciative Inquiry is an interviewing process developed by David Cooperrider,
PhD [120, 121]. It has been used for decades in the business world and is utilized in many health and
wellness coach training programs. There is a 5D cycle in this model, which has five steps: (/) Define,
(2) Discover, (3) Dream, (4) Design, (5) Destiny.

In appreciative inquiry, the first step is to define the focus. Ask the question, “What do we want
more of?” Then, discovering the best of the current situation and circumstance. With this discovery
step, a guiding question is, “What is working well?”” After that comes dreaming about possibilities for
the future. A helpful question for envisioning the future, for this dream step, is, “What might be pos-
sible?” After that comes the design step, which works on cocreating what could be and is realistically
possible in the present. Finally, the destiny step involves learning how to empower, grow, and expand
from the plan as it unfolds. Then, the process starts again with the five steps: define, discover, dream,
design, and destiny. Al is compatible with a strengths-based approach and positive psychology
interventions.

The Al model, is readily adaptable to the patient encounter with definition of the problem, discov-
ery of what works well for the patient, dreaming about what could be possible in the patient’s life with
healthy habits, designing a plan for action to adopt a new healthy habit, and then destiny, learning
from what happens on the behavior change journey as it happens. By appreciating what is going well
and building on the positive core in each individual, the provider is setting the stage for the patient to
sustain behavior change. There is usually at least one positive aspect of an experience that can be
highlighted and discussed. If not, then there is a strength or positive characteristic inside the patient
that can be drawn out during the clinical encounter. This makes the encounter more pleasant for the
patient and the provider. Recent studies have explored using Appreciative Inquiry with dementia
patients and found positive results [122]. Other researchers have conducted a methodological review
of all the studies on the use of appreciative inquiry in the health care setting and found promising
results with dementia patients, elderly patients at the time of discharge from a hospital, and in medical
practice teams [123]. They utilized a 4D cycle, leaving out the initial define step. They noted that the
steps were more like guidelines, rather than strict blueprints, that could be adapted to the participants
and the specific settings. The authors of the review concluded that, “Appreciative inquiry provides a
positive way forward shifting from problems to solutions offering a new way of practicing in health
care and health research.”

The Messenger Tailors the Message to the Individual

The Transtheoretical Model of Change helps the provider meet the patient’s needs as a learner and as
a person with unhealthy habits [124, 125]. Each person has a unique story. Giving the patient the
opportunity to express his or her story is therapeutic in itself. It also allows the provider the chance to
assess the patient’s stage of change. There are five stages of change: precontemplation, contempla-
tion, preparation, action, and maintenance. James Prochaska, PhD, John Norcross, PhD, and Carlo
Diclemente, PhD wrote a book titled Changing for Good [126, 127], which delineates the different
stages of change, as well as stage-specific processes that are effective. After having worked with
patients struggling with addiction for over 20 years, these psychologists know a great deal about
changing when change is hard. Their experience creating this “stages of change’” model has been use-
ful not only in patients with addiction but also in patients striving to change their exercise and nutri-
tion habits. The Stages by Principles and Processes of Change (Fig. 3.2) [128] provide recommendations
as to how to meet the patient where they are and supply them with what they need to move forward.
The first stage is precontemplation. Precontemplators are not even considering change. Often, they
are in a state of denial or are simply unaware of the problem. They say that they “can’t” and “won’t”
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Stages by Principles and Processes of Change

Precontemplation Contemplation Preparation Action Maintenance

Consciousness Raising
Environmental Reevaluation
Dramatic Relief

Social Liberation

Self-Reevaluation

Self-Liberation

Helping Relationships
Counter Conditioning

Reinforcement Management
Stimulus Control

Pros of Changing Increasing

Cons of Changing Decreasing

Self-Efficacy Increasing
|

Fig. 3.2 Stages by principles and processes of change [128] (© 2010-2016 Pro-Change Behavior Systems, Inc.
Reproduced from www.prochange.com with permission from Pro-Change Behavior Systems, Inc)

change. With these patients, sending the message loud and clear with a megaphone will not likely
have the effect of fostering change. This is because these patients are not ready or willing to hear a
message, no matter how loud or how valid the message is. For patients in precontemplation, building
a connection is the top priority. The connection will create fertile soil for the seeds of change to be
planted. The provider’s compassion and use of reflections with these patients can be the most power-
ful interventions. At the same time, it is important to provide the facts and state that being obese has
health risks associated with it, such as diabetes and high blood pressure, which could lead to heart
attacks and strokes. Making statements that show your support as well as reveal your concern is the
goal. For example, a provider might say, “T understand that you are not ready to tackle your weight
right now due to your busy family and work life, but being obese comes with serious health risks. So,
when you are ready, I would really like to help you work on adopting healthy habits that will help you
to minimize these risks. I am here for you.” This type of communication will keep the door open and
allow a connection to be built.

Some of the processes that are recommended for the precontemplative stage include: conscious-
ness raising, environmental reevaluation, dramatic relief, and social liberation. For consciousness
raising, the provider can provide the facts and statistics related to the diseases and behaviors relevant
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to that particular patient at that time. How food with a high percentage of sugar and a high glycemic
index spikes blood glucose, which increases insulin, which promotes fat storage, would be useful to
mention to a person with prediabetes or diabetes. Or how high blood sugars damage endothelial cells,
which can lead to plaque buildup in the arteries, clots, heart attacks, and strokes would be a powerful
message to send to a person with diabetes who has a family history of heart attacks. Environmental
reevaluation invites the patient to consider the effect of his or her behavior on the health and well-
being of others around him or her, such as considering the effects of second-hand smoke on children
or grandchildren. Dramatic relief purposefully brings emotion into the encounter by reporting on fear-
arousing lab results that produce significant threats and challenges to the body. Also, a provider can
conjure up emotions by telling success stories of patients who struggled initially, but then ended up
making changes that brought them health and happiness. Lastly, social liberation brings the environ-
ment into the equation by asking the patient to note laws or guidelines in the workplace or common
places such as the FDA ban on trans fats. Towns that provide community share gardening opportuni-
ties are sending a message of healthy eating and making eating fruits and vegetables part of the norm,
rather than the exception. Doctor’s offices can offer water as a beverage through a bubbler, which
sends the message that water is a healthy option and hydration is important. Clinicians can literally
“walk the walk” with the patient by scheduling walking consultation meetings [129].

After precontemplation comes contemplation. Contemplators are stuck in ambivalence, part of
them wanting to change and another part of them wanting to stay the same. Some people stay in this
stage for months or even years, called chronic contemplation. People in this stage of change often say
“I may” or “I might” change. I am “thinking about changing.” This contemplation stage is an impor-
tant one with regard to counseling patients about nutrition. Many people are in a pattern of eating out
or eating at drive throughs on the way home or while traveling at lunch. Altering this easy, comfort-
able, and cheap option might seem daunting and might not appear or feel worth the effort. Change
comes with pros and cons. There are pros to the new healthy behavior, and there are also pros to the
current behavior patterns. Just as there are cons to the new healthy behavior and cons to the current
behavior patterns. Delineating these pros and cons and weighing them can be helpful with these
patients. For example, with the situation of eating at fast food chains and drive throughs on the road,
the pros might be cost-efficient, time-efficient, and taste, while the cons might be eating too many
calories without feeling satiated, craving that specific food later, ordering more food because it is
inexpensive, eating quickly while driving, and becoming used to processed, hyper-palatable food. The
pros to changing this dining habit would be increasing the consumption of fresh, whole foods such as
vegetables and fruits that have water, fiber, phytonutrients, vitamins, and minerals that can be health
promoting. Another pro is being able to sit mindfully and enjoy a meal for the full 20 min that it takes
to feel satiated. By planning meals and eating at home, a person is able to control portions and share
the meal with family and friends, which adds the joy of connection to the joy of eating. The cons of
changing this dining habit are that it may take time to learn new recipes, take time to prepare the
meals, and there is a risk of overcooking the meal or the meal being less than delicious when com-
pleted. By listing this out in a chart, the patient can objectively evaluate the current nutrition pattern.
The provider could help the patient to create a written chart of these pros and cons or could talk
through the pros and cons (mostly listening). Helping the patient to identify powerful internal motiva-
tors may sway the balance of pros and cons toward the pros. Motivators that come from the patient
and are connected to his or her strengths, priorities, and overall purpose are the most potent motivators
for driving the process of change. Asking open-ended questions about the patient’s gifts, talents, and
unique characteristics as well as asking about what is most important to them in their life right at that
moment will help to clarify the current state of mind of the patient and help provide a road map for a
way forward that is consistent with that particular patient’s needs and desires.

The processes for contemplation are similar to precontemplation. One additional process that
enters the model at this point is self-reevaluation. With this process, patients are encouraged to think
of themselves as having adopted the healthy habit already and image what that would be like. The
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provider could guide the patient by stating, “Imagine that you are eating healthy meals for breakfast,
lunch and dinner for a week. What would that be like?”

When patients are finished contemplating the change, they enter the stage of preparation. Patients
in preparation are getting ready for change and are planning to take action in the next 30 days. They
have usually weighed the pros and cons and are convinced that the pros of changing outweigh the
cons. In preparation, patients are often looking for a solid plan A, as well as a plan B. Many people
are afraid of failure, so actually plunging into a plan is scary. Considering obstacles and brainstorming
solutions around those obstacles enables patients to build self-efficacy. Increasing self-efficacy means
bolstering their belief that they can complete the change and perform the behavior that they are seek-
ing to adopt.

Patients often enjoy brainstorming sessions at this point. A brainstorming session involves working
synergistically with the patient. The patient and provider identify an obstacle and then one of them
(usually the patient) provides a potential solution. After this, the other one (usually the provider) pro-
vides a different potential solution. This can go in rounds where each person could identify possibili-
ties. At the end, with six to eight possibilities available, the patient determines which one is best suited
to the situation.

The processes that accompany the preparation stage of change include self-liberation, helping
relationships, and counterconditioning. With self-liberation, the patient is liberating himself or herself
by making a commitment. Patients might tell a friend, post their commitment on a social media plat-
form, make a verbal contract with someone, or even craft a written contract. This type of declaration
of their intention to change gives them more power to fulfill their goals and brings them closer to
adopting the healthy habit. By telling loved ones or colleagues, the patient can start to use helping
relationships to empower his or her change process. The helping relationship is only helping if it is
with someone who is caring, trusting, supportive, open, and accepting. If someone is using the
COACH approach they can be part of this helping relationship. This type of social support can help
people move from preparation to action.

Counterconditioning is another way of saying finding substitutes for old, unhealthy habits. For
example, instead of having a candy bar from the vending machine at 3 pm, can the client pack a gra-
nola bar that is whole grain with very little sugar? Could the patient eat an apple with almond butter
for dessert instead of apple pie? Could the patient eat a salad before the main course instead of
nachos? These are all examples of counterconditioning also known as finding substitutions.

The next stage after preparation is action. Patients in action are already doing the healthy activity.
They might be actively engaged in the targeted behavior for up to 6 months. Inquiring about how the
patient feels and what aspects of the activity he or she is enjoying is a good place to start. Noting any
changes on biometrics that might be related to the dietary intake such as blood glucose, blood pres-
sure, weight, or BMI could act as reinforcers for the behavior change. Concentrating on how the new
eating pattern is affecting life in a positive way will be beneficial. Asking open-ended questions and
listening to the patient describe his or her new routine and how it feels to the patient will allow the
patient to share the story and increase awareness about how the new behavior is affecting his or her
life. At this stage, reassessing goals and committing to new goals will help with focus and motivation.
Involving family and friends to act as support systems for the patient to help sustain the new routine
will be beneficial to the process of change at this stage.

Self-liberation, helping relationships, and counterconditioning can all be used in the action stage.
The processes that enter the behavior change journey at the action stage are reinforcement manage-
ment and stimulus control. With reinforcement management, the patient receives rewards from the
simple statements to self, “Great job. You achieved that goal,” to the acknowledgment of a spouse of
close friend saying, “You ate dinner at home six times this week which means you met your goal.
Congratulations!” Planning rewards such as watching a favorite movie with a friend if the patient
packs a lunch 5 days 1 week, is another way to manage the reinforcements. Food rewards should
generally be avoided. For example, a patient might want to justify splurging on dessert as a reward for
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eating healthy options all week. In theory, this seems okay; however, this can create a reward/punish-
ment mindset and foster an unhealthy relationship surrounding food for the patient. A better reward
would be getting to purchase a new gym outfit or song to be played during workouts. These are all
external rewards that will hopefully lead to acknowledging, experiencing, and enjoying intrinsic
rewards like more energy, a sense of calm, a feeling of satiety, and perhaps regular bowel movements,
if extra fiber from vegetables was added.

Stimulus control brings in the environment. There are cues and triggers throughout the home, car,
and workplace that can act as detractors or promoters of the healthy goal behaviors. For example,
throwing out all the candy in the house would be one example of stimulus control. Filling the refrig-
erator with fresh vegetables and fruits would be another. Buying portion control containers and a new
thermal lunch bag would also serve as stimulus control techniques that would nudge the patient in the
direction of bringing lunch to work and making sure it was appropriate serving sizes.

After action comes maintenance. Patients in the maintenance stage have been following the healthy
pattern for over 6 months. This routine is becoming more like a habit now. Yet, the patient still needs
stage-appropriate counseling. Ignoring the patient at this point and assuming that the healthy habit
will stick for a lifetime is unrealistic and detrimental to the patient. Reviewing potential obstacles in
the future such as a holiday celebration or a vacation that will take the patient outside his or her usual
circumstances will be important to discuss during a nutrition counseling session. Brainstorming ways
around the upcoming challenging situation will be useful to the patient at this stage of change. Tapping
into the patient’s original motivation to embark on this behavior change journey will allow the patient
to reconnect with his or her initial goals and intent. The current motivation might be different than the
previous one. In maintenance, many patients are ready to act as mentors and help people that are just
beginning their journey of behavior change which can be a new motivator. Exploring how the patient
is feeling and asking the patient to identify some new long-term goals as well as short-term goals will
keep him or her focused and can enhance motivation.

Effective processes for maintenance include the same ones for action: helping relationships, coun-
terconditioning, stimulus control, and reinforcement management. It is important to continue to
reward the patient for the healthy behaviors by noting the change in body weight, hemoglobin A1C,
or blood pressure when appropriate. In addition, continuing to create triggers for healthy eating pat-
terns is essential. Making sure the old cues for unhealthy eating are removed and stay out of the way
of the patient will ensure continued adherence to the new plan. When people are in maintenance, they
still need attention, brainstorming, and reinforcements.

It is important to remember that the Transtheoretical Model of Change is not a smooth process that
follows step-by-step. It is more of a spiral staircase in which patients can fall from action into contem-
plation within a few days. These slips tend to happen around stressful events and big life changes such
as marriage, divorce, moving residences, getting a new job, a change to the family structure with the
birth of a baby, an aging parent moving in, or children moving away to college [130]. Asking ques-
tions and determining the patient’s stage of change at each visit is essential to providing the nutrition
counseling the patient needs at that particular visit.

Moving Toward A Plan

Knowing where the patients are on their journeys to optimal health and wellness as well as under-
standing where they want to go will enable the provider to act as a coach, as in stagecoach, helping
the patient find their way from point A (their current location) to point B (their goal destination).
Asking the patient to imagine how he or she will look, walk, talk, act, move, and feel will allow the
patient to create a vision of his or her best self. The more detailed and the more the patient can incor-
porate and elaborate on the different senses in the vision the better. This allows the patient to use the



3 Behavior Change and Nutrition Counseling 73

left and right sides of their brains to express themselves. They will be using the left side of their brain
as they describe it to the provider and the right side as they visualize themselves in the future.

This discovery process of identifying where the patient is now, where he or she wants to go, what
options there are to move forward and which one of those options will make the most sense at a par-
ticular time, are basic parts of the coaching process. The GROW model (G-Goals, R-Reality,
O-Options, W-Way forward) was originally described in the 1980s by Sir John Whitmore, Alexander
Graham, and colleagues and serves as a framework toward goal setting and problem solving. Sir John
Whitmore’s book, Coaching for Performance [131], explains the model in depth and is used by
coaches today [132]. With GROW, the patient states the goals, determines where they are currently,
identifies options that will get him or her closer to the goal, and then commits to a way forward.

Once the vision is set, the next step is to craft behavioral steps to get there. In 1960s, Edwin Locke
and Gary Latham wrote about goal setting theory for businesses [133]. He discussed how goals need
five basic elements: (1) Clarity, (2) Challenge, (3) Complexity, (4) Commitment, (5) Feedback. Goals
that are specific and clear are the most effective. In addition, it is important to select a goal that is dif-
ficult enough to keep the patient engaged and not frustrated or anxious. Yet, the goal cannot be too
easy that the patient becomes bored and disengaged. Mihaly Csikszentmihalyi, PhD describes the
optimal level of stress (challenge and complexity) for an activity called eustress [134]. He coined the
term “flow”” meaning that a person is experiencing so much joy during the activity that he or she loses
track of time. In this case, the patient’s skills meet the challenge level, and there is no anxiety or bore-
dom. The task is just right for fulfillment and flow. The provider and patient co-create a goal that
enables a person to reach this state of flow.

Practical Tip Crafting a goal that provides the right amount of challenge and complexity.

One way to ensure that a goal is at the right level is to ask the patient, “How confident are you that
you can achieve this goal on a scale of 1-10. One is not at all confident and ten is very confident.” If
the patient says that they are at a five on the confidence scale, then the provider can help the patient to
readjust the goal so that the patient feels more confident. “What would it take to move the goal up on
that scale?” Or “How you can adjust it to feel more confident that you can complete it?” This helps
the patient to set a goal and achieve it, which increases self-efficacy.

Another factor in goal setting is commitment. How committed is the patient to the goal? If the goal
is relevant and connected to the patient’s priorities, then the patient is more likely to be motivated to
work toward the goal. This comes from the Adult Learning theory described by Malcolm Knowles,
PhD, which states that adult learners are autonomous, self-directed, practical, goal-oriented, and
relevancy-oriented [135].

When someone commits to a goal by writing it down or committing to it verbally, they are raising
the level of importance of that goal. The provider can ask a question to check on the level of impor-
tance of the goal, “How important is the goal to you using a scale of 1-10. One is not important and
ten is very important.” If the goal is rated at a five, then the provider can ask the patient how to adjust
the goal to increase the level of importance.

Directly linking a goal to something relevant in the patient’s life will help to demonstrate the
importance. For example, if the patient is trying to change her diet to work on weight management,
explore why this might be important to her. Perhaps the weight loss will help fulfill her vision of play-
ing with her grandchildren at the park or enable her to go on an active vacation with her family. One
can point out the fact that fruits and vegetables have a significant amount of water, which helps to
create the feeling of satiety [136]. Eating fruits and vegetables will also nourish the body with vita-
mins, minerals, complex carbohydrates, phytonutrients, and antioxidants with relatively few calories
(i.e., nutrient-dense foods), this will allow the body to function at its highest capacity. This link
between the behavior (eating nutrient-dense foods) and the outcome (improved functionality, weight
loss, etc.) is critical to highlight, as this is what encourages patients to buy into the process. Research
in patients with heart failure demonstrates that these patients are more likely to complete their health
goals if they are connected to their life goals [137].
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After setting an appropriate goal and committing to it, the patient needs to be held accountable for
that goal in order to keep the patient engaged in the process of change and to stay focused. If goals are
set, and no one follows up, then the patient is likely to lose interest in the goals. Identifying a family
member or friend to help check in with the patient can be an effective source of accountability. Having
the office send a postcard, email, or text message checking in on the goal could be a useful technique.
It could be as simple as, “Hello from Dr. Smith’s office. We are just checking in on your goals.” Some
offices have Population Health Coordinators who are helping to remind patients of their visits and
check in on home monitoring of blood pressures and glucose levels. If there is someone available to
make calls to check in on dietary goals, this could enhance the level of accountability [138]. Medical
assistants trained in health coaching have also been shown to significantly improve the quality of care
in patients with poorly controlled chronic diseases [139, 140]. From research on reminding adolescent
patients about immunizations, it has been demonstrated that a postcard, an email, or a text could all
serve to remind the patients of appointments with the postcard being the favored form of reminder, but
text messages and emails being the most effective [141]. More research on accountability reminders
for dietary goals needs to be completed to determine the best options in the nutrition setting.

When counseling patients on nutrition, there is a mnemonic to guide the process of goal setting.
SMART goals are goals that are specific, measureable, action-oriented, realistic, and time-sensitive.
Depending on the patient’s stage of change, the action part of the goal might be physically oriented or
it could be cognitively oriented. For example, if the patient is in a contemplative stage of change, then
searching for recipes on line that include whole food ingredients with half the plate fruits and vegeta-
bles, a quarter of the meal complex carbohydrates, and a quarter of the plate a healthy protein might
be an appropriate SMART goal for that week. It is specific in that it states a particular task, research-
ing recipes online. It is measurable because the patient can report back that they did it or not. If the
goal included printing out the recipes that the patient thinks looked the most delicious and then the
patient brought the recipes to the next visit, it would be measurable. It is action-oriented because there
is something concrete that the patient is going to do. Action-oriented does not mean that the person
needs to start eating a particular diet right away. The act of searching for recipes is action-oriented. It
is more mental than physical action. The goal is realistic if the patient states that they are comfortable
and confident that they can achieve the goal. The only way to determine this is to ask the patient.
Using a confidence scale from 1 to 10 is a good method of checking this. Lastly, the goal needs to be
time-sensitive, meaning that there is an endpoint and an expectation that the goal will be completed
within a certain time frame, usually 1 week. In this case, specifically stating the day that the recipe
search will take place is a critical part of making the goal time-sensitive. For example, the goal might
be to research recipes on Wednesday after work, and if that does not work out, a backup plan of
another day such as Saturday morning is helpful.

SMART goals SMART goals checklist
S =Specific Is this a goal that is detailed and explicitly stated?
M =Measurable How will I measure the outcome of the goal?

A =Action-oriented | Will I be doing something in particular to reach this goal?

R =Realistic How likely is it that I can attain this goal in the stated time frame?

T=Time-sensitive | What is the deadline for meeting this goal?

Long-Term and Short-Term Goals

Patients can create a vision of themselves 10 years in the future or even 20 or 30 years, depending on
their age. Crafting 1-year goals can help a patient to reach these long-term visions. The 1-year goal is
created using the SMART mnemonic. However, in this case the time frame is 1 year. Behavioral goals
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are the ones to focus on instead of number goals such as losing 20 1b. For example, if a patient was
eating dinner at home 1 day out of the week and eating out at fast food restaurants for dinner 6 days out
of the week, a long-term goal might be eating dinner at home 6 out of 7 days a week by the end of 1
year. A 6-month goal to go along with this 1-year goal might be to eat dinner at home 3 days out of the
week, and a 3-month goal might be to eat dinner at home 2 days out of the week on a consistent basis.
An appropriate 1-month goal would be to eat dinner at home 1 day out of the week for 2 weeks straight.
An initial 1-week goal for working toward these longer-term goals might be to go shopping for healthy
food at the grocery store 1 day during the current week and specifying a day, such as Friday.

Short-term goals that might accompany the long-term goal of eating dinner at home 6 days out of
the week include:

Identify recipes for healthy dinners
Make a list of food to buy at the grocery store to stock up on healthy options
Go shopping once a week (on specified days) to make sure to have healthy options at home
Consider batch cooking on Sundays or another free day so that leftovers can serve as dinner on
days when there is less time to prepare a meal
Plan menus on Sundays or another day that is flexible and free
Try to go to the grocery store one day and prepare a meal with the ingredients right away
7. If cooking the meal is too time-consuming, then identify prepared meals that are healthy choices,
and ideally made daily at a local supermarket
8. When eating out, identify meals that suit the healthy plate and include at least half the plate of
fruits and vegetables, one quarter complex carbohydrates, and one quarter healthy protein
9. Consider taking cooking classes at a local recreation center or partner with a friend that enjoys
cooking to learn from him or her
10. Purchase freezer-safe portion-controlled containers to store food after batch cooking
11. Find healthy frozen options with low salt and preservatives that can be used when there are no
easy options

b

oW

Depending on the stage of change of the patient and the desires of the patient, the short-term goals
will vary. Checking that they are SMART goals is important. Collaborating with the patient and mak-
ing sure to fully understand the patient’s needs and aspirations are the most critical steps in the process
of cocreating goals with patients using the COACH approach.

Tools and Tips for Nutrition Counseling

Nutrition counseling requires the provider to be knowledgeable about healthy foods, food patterns,
national guidelines, and specific diets. Also, the provider needs to focus on creating a connection with
collaboration and the COACH approach. In addition to a clear, consistent message and striving to be
a messenger that uses the COACH approach, the provider can use specific tools that enhance the nutri-
tion counseling session. Figures such as the myplate.gov [142] provide examples of a healthy plate
and demonstrate appropriate proportions of vegetables/fruits, complex carbohydrates, and protein.
For portion control of specific foods, there are plastic replicas to demonstrate to patients. There are
also charts and guidelines for portions of specific foods available on the web that are patient-friendly
[40]. Using a hand as a portion tool can be effective and memorable. The patient will always have the
portion tool handy. There are portion charts that can be created or downloaded and then hung on the
walls of the examining rooms. For patients who are working to closely monitor their intake and calo-
ries, there are a number of apps and web sites to help (e.g., Im2Calories, Loselt, MyFitnessPal,
SparkPeople). These web sites and technology devices help count calories and percent of fat, protein,
and carbohydrates consumed in a meal. Some apps only need a photo to make calculations and pro-
vide feedback. This can be useful for certain patients.
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Logs, diaries, and books are tools that work for many patients. A nutrition diary created with paper
and pencil, on the computer, or through a web site is easy to use. The 1-day dietary recall is a simple
test to determine all the foods that a patient ate in 1 day including meals (breakfast, lunch, and dinner)
as well as snacks and beverages. The daily dietary log involves being aware and conscious of eating
patterns as they are happening. The recall requires patients to think about the choices they made the
previous day. However, if the patient knows they will be using a dietary recall or a food diary, then
they are often more careful with the choices they make the day they plan to log their intake. Using a
log as a tracking device for specific foods is another way to focus on the positive goal behaviors, such
as consuming more vegetables and fruit each day. Asking patients to note which vegetables they con-
sumed, what color the vegetables were, how they tasted, how much they enjoyed them, and when they
ate them is useful information and a good way to keep the focus on including whole foods at every
meal. The act of reporting on their food choices invites patients to be more mindful of their choices
and when combined with other self-monitoring like step count, water consumption, and weight can
lead to sustained weight loss [143, 144].

Cookbooks and other health books including The Mayo Clinic Diet [30], The Spectrum Diet [32],
The DASH Diet [25, 26], The Full Plate Diet [145], and the New American Heart Association
Cookbook [146] are useful tools for patients interested in reading and who are searching for new,
healthy recipes.

For patients trying to lose weight, tracking calories consumed and calories burned can be helpful
for some numbers-oriented people. There are wearable devices like the Nike Fuelband and the FitBit
that can be used for this function. Measuring weekly weights, taken at the same time of the day and
on the same scale, is a method of tracking that can serve to keep people on target with their weight
management goals. Noting BMI at the start of a dietary intervention and then 4 weeks later is another
way to track progress. Beyond the scale, there are many other modalities to check progress. Waist
circumference and waist-to-hip ratio are measurements that provide more information about the
location of fat in the body. Abdominal adiposity is associated with a greater risk of disease [147].
With the jeans test, the patient uses a favorite pair of jeans or pants to track his or her progress with
the weight loss regimen. If the jeans fit well or loose, then they know they are making progress. The
belt buckle serves a similar function by monitoring which belt buckle hole a patient uses. As a patient
loses weight or changes their body composition, they will use a hole that is further from the end of
the belt. Many people notice that their skin clears and they experience fewer cavities when they are
eating a diet high in whole foods and low in processed foods. Tracking breakouts associated with
certain food consumption or number of cavities since adhering to a healthy diet are options for
people who are not seeking to lose weight but are seeking a more healthy eating pattern. Everyone
who is planning to eat a healthier diet has his or her own rationale for the change, and it is not always
weight-related. It is best to ask an open-ended question after patients are following a healthy eating
pattern for 3—6 months and inquire about what types of health benefits they have noticed. The mes-
sage of “Whole foods, mostly plants, not too much,” as Michael Pollan recommends has multiple
benefits [22, 24].

Healthy habits are interconnected. A person’s level of physical activity, sleep, stress, alcohol con-
sumption, and other daily habits influence dietary habits. Thus, a good tip is to ask about other life-
style habits while counseling on nutrition. Sometimes a patient might be in the stage of preparation
for increasing physical activity and contemplation for starting a new pattern of healthy eating. In this
case, focusing on physical activity first would be recommended. If the patient is struggling with sleep,
then this might be an area to tackle, as sleep deprivation is linked to lower levels of leptin [148]. It is
possible to work on different habits at one time [126]. The important part of nutrition counseling is to
meet the needs of the patient. The provider might identify areas of concern in dietary patterns and can
ask open-ended questions to further explore the behavior patterns around food. Through motivational
interviewing, the provider can direct the patient with questions that evoke change talk. In this way, a
provider can create an environment conducive to progressing through the stages of change.
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Another tip is to take the environment into account and “Shaping the Path,” as the Heath brothers
call it. This concept was mentioned in the introduction of the chapter. Specifically crafting the envi-
ronment for sustained behavior change is an important piece of nutritional counseling, and it is often
overlooked. The social ecological model of change emphasizes the importance of a person’s social
network and surroundings [11]. Patients are individuals connected to other people and influenced by
their cultural norms. Thus, exploring the patient’s environment at home and at work is a necessary
step in successful nutrition counseling aimed at sustainable change. A useful tip is to ask a patient how
close the nearest supermarket is to his or her house. Recent research reveals that the closer a patient
lives to a supermarket, the more fruit and vegetable consumption increases, and the greater the
improvements in weight management in obesity interventions [149]. Although patients might not be
able to move closer to a supermarket, they might be able to identify one close to work or on their way
to work or near a location that they frequent daily.

“Shaping the Path” in the home and work environment helps. If the provider starts asking open-
ended questions about what is stored in the cabinets and refrigerator, then the patient receives a strong
message that what is available is what is eaten. Keeping healthy options in view and easily accessible
will increase the likelihood that those options will be consumed. Clearing out processed foods and
“junk” foods will also help. Patients can always go to a convenience store and purchase cookies, cakes,
chips, and other nutrient-poor, calorie-rich options. However, making a trip to the store is a deterrent,
an obstacle to consuming these unhealthy options. In addition to examining the food in the house, ask-
ing about family and friends that live in the house will help too. Some people are supporters, and they
empower the patient on their way to behavior change toward health and wellness [150]. On the other
hand, other people act as saboteurs and create barriers to change, such as bringing into the home the
foods that the person is actively trying to avoid, encouraging the patient to go out to eat at restaurants,
serving extra-large portions, or indulging in rich desserts. Beyond the home, the patient might have a
job and a work environment that is unhealthy. In this case, discussing the possibility of bringing lunch
into work as well as some snacks will be a practical approach to strategize around the obstacle of a
junk-food-laden cafeteria. Another tip is to teach patients about the social ecological model of change.
In fact, hanging up a model of the social ecological model of change is a tool that can remind the pro-
vider and the patient about the importance of surroundings and “shaping the patient’s path.”

One influential connection for each patient is the provider. A health care provider often serves as
an expert opinion in health but also can serve as a role model for patients. Studies show that patients
view physicians who disclose some of their own personal efforts at maintaining healthy habits as more
believable and more motivating [151] than those that just advise patients on healthy habits. In a study
by Erika Frank, MD, MPH, the researchers created a counseling video of a physician that utilized
nonverbal, healthy cues that included placing an apple on the physician’s desk and having the physi-
cian display a bike helmet along with verbal cues including having the physician making a couple of
simple statements indicating that he was fitting healthy habits into the daily routine by having an apple
for a snack and biking to work [151]. In addition, research from over a decade ago demonstrated that
physicians preach what they practice. If physicians do aerobic exercise, they counsel on it, and if they
do strength training, they counsel on it. If a physician does not do strength training or aerobic exercise,
they will not counsel on it [152]. Furthermore, medical students who have healthy personal practices
are more likely to report counseling patients on preventive interventions [153]. Research on the num-
ber of physicians who exercise and the number of physicians who eat fruits and vegetables show that
58 % of physicians exercise 3 or more days per week and 60 % eat at least five servings of fruits and
vegetables during 4 or more days per week [154]. Hippocrates said, “Physician heal thyself.” The goal
is “progress not perfection.” Health care workers who are working on their own health and wellness
are motivating to their patients. When patients see physicians, nurses, and nutritionists working on
their own healthy eating patterns, they realize that diet must be important because all of these busy,
knowledgeable people are striving to eat healthy options and prioritize their health. As Gandhi said,
“Be the change you wish to see in the world.”



78 E.P. Frates and J. Bonnet
Conclusion

This chapter on nutritional counseling provides the blueprint for creating a behavior change arch for
each patient, which leads them to a journey of self-management, exploration, and healthy eating pat-
terns. Both conveying powerful and personally relevant nutrition messages to the patient and using
effective messenger techniques that empower patients and draw out the patient’s intrinsic motivation
for adopting healthy eating patterns are vital for effective counseling in nutrition. The message and the
messenger need to work synergistically in order to create the foundation of the behavior change arch
(message and messenger=cornerstones of the arch in Fig. 3.1). Eliciting and evoking the patient’s
own internal motivators for change is key (motivation=keystone of arch in Fig. 3.1). The arch serves
as the entry way into the behavior change journey and facilitates lasting and sustainable patient
transformation.

Adopting healthy eating patterns has the potential to prevent, treat, and reverse disease. Most
people know they should eat fruits and vegetables. They have heard this basic message before.
However, they might not know the reasons why or understand how fruits and vegetables work to
reduce their blood pressure, control their weight, and maintain a stable blood sugar level. Personalizing
the message and making it relevant to the patient, as well as giving it some emotional charge by relat-
ing healthy eating to their personal goals and priorities, will help convey the message in a way that
impacts their behavior. Carefully conveying the message with curiosity, openness, appreciation, com-
passion, and honesty with the COACH approach enables the provider to connect with the patient and
build a therapeutic relationship. Using self-determination theory basics of allowing autonomy,
increasing confidence, and fostering relatedness works to draw out the patient’s intrinsic motivation.
Motivational interviewing, appreciative inquiry, and the transtheoretical model of change all help to
propel the patient forward on the behavior change journey.

Jim Loehr and Tony Schwartz argue that life is about managing energy, in their book The Power of
Full Engagement. It requires mindfulness and self-awareness to manage one’s own energy level. This
energy is necessary in order to stay up-to-date with the literature (the message), to serve as the char-
ismatic adult from whom patients and others gather strength [155, 156] (the messenger), and to ulti-
mately empower patients to discover their own intrinsic motivation. Providers can increase their own
positive energy by increasing their use of the COACH approach for behavior change in nutrition
counseling. According to Loehr and Schwartz, the key muscles fueling positive emotional energy are
self-confidence, self-control, interpersonal effectiveness, and empathy [157]. The COACH approach
allows providers to practice interpersonal effectiveness and empathy that will fuel both the provider
and the patient. A provider gains self-confidence by reading textbooks like this one, increasing knowl-
edge, developing new skills, practicing them, and discovering new tools, like the ones presented in
this chapter. In this way, this chapter and this textbook can serve not only as a source of behavior
change and nutrition information but also as a source of fuel and energy for the practice of lifestyle
medicine.
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Chapter 4
Effective Strategies to Help Adults Manage
How Much They Eat

Mary Abbott Waite and James M. Rippe

Key Points

Controlling energy intake to achieve energy balance, control weight, reduce risk of chronic dis-
ease, and promote health is of concern for American adults. In this population, over two-thirds are
overweight or obese. In addition, approximately two-thirds of American homes house only adults.
Individual eating behavior is governed by an interrelated complex of neurophysiological factors,
psychological and cognitive factors, psychosocial factors, and external and environmental cues and
influences.

The human body has a number of biological mechanisms, such as the brain—gut neuroendocrine
regulators, which ideally function to regulate hunger and satiety and keep the body in a state of
energy balance, or homeostasis. Many other factors and behaviors, however, may modify these
mechanisms and lead to eating in the absence of hunger.

Genetic factors such as sensory perceptions may influence eating behavior and these factors are
malleable not fixed.

Eating palatable food triggers the brain’s reward system, prompting eating in the absence of energy
need. Food cues in the environment can increase endocrine signaling and the desire to eat palatable
foods in the absence of hunger. This effect tends to increase with continued behavior.
Psychological factors such as stress, mood, and emotional status may prompt greater intake of
palatable, energy dense foods in some individuals but not all. Negative emotions may have a greater
impact on overeating than positive emotions.

Ineffective self-control, as exhibited in disinhibition and impulsivity, may lead to greater energy
intake.

Eating is also a social activity. Food habits and social norms, including the desire for acceptance,
have an impact on food choices and food intakes.

Food cues, such as visual appearance, smell, and taste play a major role in food choices. The vari-
ety of food available and its proximity to those eating also play a role in food intakes. The avail-
ability of larger portion sizes tends to result in greater consumption.

Food marketing messages, which constitute external food cues, influence individual food
purchases.

Note: An earlier version of material in this chapter was prepared for the ConAgraFoodsSciencelnstitute.com.
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e Strategies for positively managing food choices and energy intake must take into account the com-
plex factors that influence individual behavior. Strategies must be individualized. One approach
does not work for all.

e Creating a home food environment that supports healthful eating may result in more nutrient-dense
and fewer energy-dense food choices. Home food inventories and screening tools can help indi-
viduals create such home food environments. Counseling and/or support by nutrition professionals
in this process may result in better outcomes.

» Education about portion size and using portion control strategies can promote better food choices
and balanced energy intake. Using nutritious, controlled-portion convenience foods as part of an
overall eating plan has been shown to improve nutrient quality, help manage weight, and meet the
need of many individuals and families for time-saving convenience.

* There is evidence that increasing cooking skills helps many individuals make better food choices
for themselves and for their families.

e Mindful and attentive eating strategies address cognitive and self-awareness processes to help indi-
viduals exert control over how much and what foods they eat.

e Nutritional interventions based on Cognitive Behavioral Theory appear most effective in fostering
changes in eating behavior by fostering individual self-regulation and self-efficacy.

e Learning to use resources in the external environment such as food and menu labels and cost-
effective promotions of fruits and vegetables can promote better food choices and energy intakes.

Keywords Eating behavior ® Appetite and satiety regulation * Brain reward system ¢ Dietary habits
¢ Food decision-making  Food cues ¢ Stress and emotional eating * Social context of eating * Nutrition
and dietary assessment ¢ Nutritional counseling and education ¢ Cognitive behavioral therapy
* Environmental interventions ® Portion control « Mindful eating * Self-efficacy

Introduction

To live, the human body must consume nutrients and energy. As a consequence, the brain has a dedi-
cated system to signal appetite and hunger to let the body know it is time to eat and to signal satiety
to indicate adequate consumption has occurred. But other systems and many interrelated factors influ-
ence this basic function and overall eating behaviors. These include:

* Neurophysiological factors

* Psychological and cognitive factors

e Psychosocial factors

» External and environmental cues and influences

This multitude of underlying factors, therefore, plays a complex, interconnected role in individual
eating behaviors. Strategies that enable an individual to eat a diet that has the right balance of nutrients
and energy must take into account these complex influences on seemingly simple individual food
choices and behaviors.

This chapter focuses on eating behaviors in adults for several reasons. A vast amount of research
focuses on influences on eating behaviors in children and interventions to improve dietary eating
behaviors and food intakes in this population. This focus is no doubt justified because eating patterns
and food preferences tend to develop during childhood. In the United States today, however, approxi-
mately 69 % of adults over age 18 are overweight or obese, a circumstance that increases their health
risks [1]. Interestingly, in 2012, the US census indicated that just over two-thirds of US households
(67.8 %) contained only one or two adults, but no children under age 18 [2]. Although the overlap of
these populations is unknown, clearly a large proportion of the American adult population faces
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challenges in making changes to eating behaviors and food choices that will help them achieve a diet
that is balanced in energy and rich in nutrients.

This chapter first examines the complex of factors that influence eating behaviors and then dis-
cusses a number of dietary interventions that research has shown are effective for adults.

Understanding the Multiple Factors that Influence Eating Behaviors

Many factors influence food decision-making and eating behaviors. Extensive research informs the
generally accepted view that human biology provides mechanisms to maintain energy balance
(“homeostasis”) [3, 4]. These mechanisms are based on gene expression and neural and endocrine
regulators but are also modified by other factors and stimuli. Some of the modifying factors are inter-
nal to the individual and some are external (environmental) [3-9].

Early research on eating biology and behavior focused on mechanisms that control eating in the
presence of metabolic need. More recent research, however, has begun to examine the mechanisms and
factors that contribute to eating in the absence of metabolic need and, thus, lead to overeating, weight
gain, and obesity. Such continuing and emerging research is creating greater understanding of the mul-
tiple interactive factors that contribute to eating behaviors that take place in the absence of hunger and
contribute to weight gain. Eating in the absence of metabolic need is also termed hedonic eating.

Neurophysiological Factors

A number of biological mechanisms in the human brain and body interact to influence metabolism
and eating behavior.

e Genetic Factors. Certain eating behaviors may start with gene expressions, gene variants, or
genetic predispositions. For example, genetic factors may influence such individual sensory per-
ceptions as taste, smell, or visual impact, resulting in experiences of pleasure or dislike that influ-
ence food preferences [5, 10]. Although individual genetics may predispose certain eating
behaviors, they are not fixed, but are malleable and may be modified by internal and external
stimuli [4, 5, 11].

* Hunger and Satiety Signaling System. Sensations of hunger and satiety depend on a brain—gut con-
nection that communicates largely through the neuroendocrine system and vagal neurons (vagus
nerve). This system, often called the homeostatic system, monitors energy levels in blood and fat.
Theoretically, when a body is in state of perfect energy balance, or homeostasis, the system signals
hunger only in the presence of metabolic need and signals satiety when that metabolic need is satis-
fied. The hormones playing an interactive role in this signaling include ghrelin, which signals
appetite or hunger, and leptin, insulin, and peptides, such as CCK and peptide Y'Y, which signal
satiety [5, 6, 12]. The fullness of the stomach (gastric stretching) also sends satiety signals via the
vagus nerve [5, 6, 13].

In actuality, however, many factors and behaviors can modify the system and lead to overeating
[4]. The brain’s reward system, in particular, has a major impact.

e The Brain’s Reward System. Eating palatable food triggers the brain’s reward system, reinforcing
the desire to eat such food and prompting eating in the absence of energy need [4, 8, 14—18]. The
major neurochemical transmitter that controls this system is dopamine [14] and ghrelin may also
play arole [11, 18]. Research indicates that the food reward system exerts a more powerful effect
over eating behavior and food regulation than the homeostatic system. This system also adapts to
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changing behavior. The more an individual eats palatable or pleasurable foods, the more the brain
moves from simply experiencing a reward response when such foods are eaten to anticipating such
rewards. Thus, food cues in the environment can stimulate increased dopamine and increased
desire to eat before the food is consumed. This may result in increased intake of the food, particu-
larly when eating is not immediate, but delayed for a time [16]. Over time, the food reward system
adapts toward greater tolerance — the more one eats, the less sensitive the dopamine response and
the more food required to trigger the reward. It is important to note, however, that individual eating
response to reward signals varies widely.

It is also worth noting that many different aspects of life, not just food, stimulate the brain’s
reward system. These can range from hearing enjoyable music or seeing art to the body’s response
to drugs.

Psychological and Cognitive Factors

Psychological factors, such as stress, mood, and emotional status, and cognitive factors, such as inhi-
bition, impulsivity, decision-making, memory, and distraction, also play a role in eating behavior.

e Impact of Stress

The general public and science have long observed that stress affects individual eating behavior
[19, 20]. The stress may be emotional, such as that produced by interpersonal conflict or personal loss,
or physical, such as that caused by illness or substance withdrawal (e.g., trying to quit smoking) [19].
Stress may also be either acute or long-term. Changes in eating behavior have been observed for all
types of stress. Typically, the response that comes to mind is overeating highly palatable or pleasur-
able food, such as higher fat or higher sugar “comfort” foods. In fact, studies have observed that while
many stressed individuals may select calorie-dense foods and snacks, the actual calorie intake varies.
In response to stress, about 40 % of individuals eat more calories, about 40 % consume fewer calories,
and about 20 % have no change in caloric consumption [19]. Overeating in response to stress appears
to occur more frequently in overweight or obese individuals than in those of normal weight [19].

e Emotional and Mood Status

In general, research suggests that negative emotions and moods such as anxiety, anger, or depres-
sion may have stronger links to increased energy intake than positive emotions or moods [20]. Eating
pleasurable food or “emotional eating” may be an attempt to trigger more positive feelings and mood.
Individual long-term responses to chronic stress have been shown to alter brain chemistry over time
to support continued overeating in many individuals [20].

o Ineffective Self-control over Eating Choices — Role of Disinhibition and Impulsivity

Other factors or “domains,” often related to the impact that emotional eating can have on food
choice decisions, also undermine intention. Informally, this behavior may be termed “lack of control,”
but several factors play a role. Disinhibition may be a primary motivation [21]. Bellisle defines disin-
hibition as ““a tendency to lose control over one’s eating behavior and ingest excessively large quanti-
ties of food substances in response to a variety or cues and circumstances” [22, 23]. These cues may
be interior or exterior to the individual. Impulsivity, for instance, may be a related interior influence
[24-26]. Although multifaceted, impulsivity may be defined as having sudden, unplanned reactions to
internal or external events without thinking about the consequences [27]. Emotional status or mood,
such as low self-esteem, stress, and depression [21], may be additional interior factors, while distrac-
tion or inattention may be caused by exterior or interior circumstances. Distraction may be attributed
to cognitive conditions such as attention-deficit hyperactivity disorder (ADHD) or exterior stimuli
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such as eating and socializing with peers, being unaware of food cues, or doing other activities that
distract from eating (watching TV, using electronic devices, and the like).

Some research suggests that chronic overeating and disinhibition actually “rewire” the neural
reward circuits of the brain to heighten the response to food cues and erode control [28, 29]. Such
neural changes, therefore, may contribute to the observed effect that obese individuals, particular
restrained (dieting) individuals, tend to exhibit greater difficulty with controlling palatable food
intakes than normal weight individuals [25, 30].

Psychosocial Factors

Eating is a behavior that individuals perform daily often in the same places with the same people. In
this context, psychosocial factors such as habit and social norms play a role in food choices and eating
behaviors. They also affect the possibility of an individual changing food choice behavior by intention
or decision.

e Habit

Habit may be defined as “learned sequences of acts that, as a result of frequent performances in
similar situations, are triggered automatically by specific environmental cues” [31]. Research indi-
cates that food habits typically override intention. When certain eating patterns or choices are habit-
ual, individuals seek little information to make considered choices. The stronger the habit, the less
likely an individual is to consider information that might prompt choices of other options particularly
in the presence of situational or environmental cues [31]. For instance, if an individual usually break-
fasts on a sausage biscuit, he or she is unlikely to seek information about other, potentially more
varied choices, particularly when the environment gives reinforcing cues, such as smell of sausage
cooking. (See also the section on Environmental Cues.)

e Social Norms and Social Modeling

What other people eat has a significant impact on individual food intakes and food choices, accord-
ing to a robust body of research [32-36]. Typically, individuals follow the eating norms of groups to
which they belong, including family, peers, friendship groups, and nationality or culture [32]. Social
norms may be defined as “implicit codes of conduct that provide a guide to appropriate conduct” [32].
Research indicates that individuals tend to adhere to norms exhibited by perceived “in groups” rather
than “out groups” [35]. However, just knowing what others eat (informative norms) also appears to
influence consumption when individuals are alone or not with the model group [34].

Various factors contribute to the impact of social norms on eating behavior and food choices. These
include a desire for social acceptance, a goal of social facilitation (helping everyone get along), and
creating or managing a desired impression [33, 37].

Social modeling correlates with increased or decreased food intake whether individuals know oth-
ers in the group or are strangers to each other. Some research indicates that a stronger effect may occur
when individuals are eating with a group of strangers and/or may be uncertain of appropriate eating
behaviors for the specific situation or group [34].

Taken as a whole, the research shows that social norms and modeling have a significant effect on
all eaters, regardless of weight status, dieting status, or gender; however, there are limitations.
Reviewers note that although studies represent a wide diversity of populations, the largest group of
studies, particularly trials, tends to be in women and/or young adults (i.e., college and university stu-
dents). Convenient access to these populations may be part of these phenomena. Another noted limita-
tion in trials is that food intake has been tested most often with high-energy snack foods such as small
cookies rather than nutrient-dense foods such as fruits and vegetables. Therefore, additional research
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is needed to confirm or modify the implications of these findings for different subgroups of the gen-
eral population and a wider range of food groups with better nutrient profiles [34].

Environmental Food Cues and Influences

Reactions to food cues and environment represent primary influences on food choices and intakes.
Some cues are sensory (such as visual images and odors/smells), and others are contextual and envi-
ronmental (such as ambience, portion size, dietary variety, advertising and marketing messages, and
food availability) [38—40]. Individual reactivity to food cues is complex because the cues are influ-
enced by interactions of food perception, previous food experiences, motivation to eat, state of hunger
or satiety, and individual neurophysiological, genetic, and psychological characteristics [41, 42].

e Sensory Food Cues

Visual appearance, smell (odor), and taste are probably the primary sensory food cues that influ-
ence food choices and intakes [38]. Like other factors in eating behaviors, these sensory cues are also
interrelated.

Seeing food is often the first sensory contact before an eating occasion. Visual cues include the
color of the food, its visibility, presentation (arrangement), volume, and variety [38]. These cues
can raise expectations about taste, flavor, and palatability and, if positive, trigger the desire to eat.
Such cues and others can activate the brain’s reward system [42, 43]. Sight together with smell also
stimulates the anticipatory release of saliva and other digestive substances and the increase of blood
insulin [38].

Research has shown that greater variety of foods available at an eating occasion leads to increased
consumption [38, 44-47]. In one review of short-term trials, variety increased consumption by
22-25 % [45]. The attractive color and appearance of the food in its variety also appear to be contrib-
uting factors [38].

Proximity of the food to those eating a meal or snack may also play a role in how much is con-
sumed. In trials where the food was positioned nearer the subjects and was more visible, participants
consumed more than controls [38, 48, 49].

The odor of foods and how individuals perceive those odors play a major role in individual percep-
tion of a food’s flavor or taste [S0]. Preferences for particular odors, however, are not innate but are
flexible, learned behaviors [50]. Smelling an odor that an individual associates with food and identi-
fies as pleasant can trigger salivation and production of gastric acids and insulin. This reaction is simi-
lar to that evoked by visual cues. Research also suggests that olfactory sensitivity changes or adapts
in different conditions. Some but not all research suggests that individuals may be less sensitive to the
odor of a food they like when they are satiated rather than when they are hungry [51]. Research has
also suggested that individuals with eating disorders have impaired sensitivity to odors [52]. Dieting
individuals may also respond differently to odors than those not dieting [52, 53].

e Portion Sizes

Substantial research indicates that larger portion sizes often result in individuals eating more food
and consuming more energy [38, 54, 55]. Larger portions may have more visual appeal [38, 56].
Served with larger portions, people may also tend to eat larger bites and to eat more quickly [37, 38,
57, 58]. Bigger bites and rapid consumption may result in greater energy consumption before satiety
kicks in [58].

What is served as a portion (in various settings) may also set an expectation that the portion is
appropriately sized [54]. Similarly, the portion size selected by others in a group may set the percep-
tion of appropriate portion size for an individual within the group [54]. Packaging can also set up
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expectation of appropriate portion size. This may occur with larger packages, which may encourage
larger portions, or with single-serve packaging, such as 100-cal packs of snack foods, intended to
encourage portion control [55].

*  Marketing Messages About Foods
Marketing communicates messages about foods through many media, including:

e Advertising (television, radio, print, Internet, social media, movie placement)
* Promotions (coupons, in store, games, contests)

e Branding (including sponsorship of sports and community events)

e Packaging (design, claims, including health claims)

e Placement (in store displays, shelf position)

e Pricing

Research, particularly in the field of marketing, has established that all these aspects of marketing
communication influence what foods people buy [59, 60]. Thus, food marketing communications
constitute external food cues that may influence eating behaviors [60].

Strategies for Managing How Much You Eat

The primary goal of any strategy for managing food choice and energy intake is to achieve a sustained
positive impact on an individual’s food choice behavior and to improve his or her knowledge of how
to make those positive choices and of how to recognize and reject potentially negative influences.

The potential strategies for managing how much one eats are as complex and interrelated as the
factors that influence food choice and intake behaviors. The multiple goals for managing how much
and what one eats also range from promoting general healthful nutrition to support well-being and
prevent chronic disease to achieving specific nutritional goals to support management of specific
chronic diseases (i.e., heart disease, type 2 diabetes, hypertension, or cancers) and to manage weight.
Reviewing research on such strategies suggests that the most effective interventions address the spe-
cific circumstances of an individual or family [61]. One approach does not fit all! The research sum-
marized in the following sections provides insights and tools useful to registered dietitian nutritionists
and other healthcare professionals as they work with clients.

Create a Supportive Eating Environment

Given the complexity of influences on food choices, which may often overcome intention, research
suggests some modifications that individuals may make to their home environments to support prepar-
ing and eating more nutrient-rich foods in healthful amounts.

Stock the Pantry, Refrigerator, and Freezer with Nutrient-Dense Foods

e Determining what foods an individual or family usually has on hand is a good first step to
change [62]. A Home Food Inventory (HFI) checklist that a client can complete provides a
snapshot of what types of foods a client typically keeps on hand and enables discussion of
which foods are nutrient-rich and which are not and how the client might gradually make
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changes to improve dietary quality. The HFI may also be used at intervals to informally check
progress. The HFI also provides a good focal point for other practical nutrition education such
as using labels to judge nutrient content and portion size. Home Food Inventories have been
effectively used in a number of research interventions [63—65]. A validated, self-administered
Home Food Inventory [66], created by Jayne A. Fulkerson and team and frequently used in
studies, may be downloaded at http://appliedresearch.cancer.gov/mfe/instruments/fulkerson_
home_food_inventory.pdf;

Various screeners may help health professionals evaluate what a client likes and what he/she
eats, particularly when used in conjunction with a Home Food Inventory. A variety of screeners
are available through the following web site, which is maintained by the Network for a Healthy
California, California Department of Public Health: https://food-hub.org/files/resources/
Network-Compendium.pdf

* Having adequate food preparation supplies may also contribute to more frequent and convenient
preparation of home meals that are usually more nutritious [67]. However, only very limited
research focuses primarily on this aspect of the home food environment [67].

e Shopping with a grocery list has been shown to help individuals select nutrient-dense foods, limit
impulse purchases of energy-dense foods, and contribute to staying on budget and meal planning
[68, 69]. Other studies suggest that if shoppers are reminded about their goals of weight manage-
ment during shopping, their choices of higher-nutrient and lower-fat foods increase significantly
[70, 71]. This research suggests that putting such a reminder on one’s shopping list might be
helpful.

e Stocking up on sales of nutritious foods may help save money but may also present pitfalls [72]. Some
studies show that having larger quantities of food on hand may lead to greater consumption. Discussing
with clients how to handle these temptations may be a useful part of nutrition education efforts.

Include Nutritious Convenience Foods that Feature Controlled Portions

Many studies have shown that individuals who use nutrient-dense, portion-controlled meal replace-
ments (including frozen meals or entrees and liquid meal replacements) and portion-controlled snacks
have greater success over time in managing weight and maintaining weight loss [55, 73-76]. Using
portion-controlled meal replacements has also been shown to improve dietary quality [77-80]. This
strategy of using portion-controlled meal and snack replacements may be particularly convenient for
single working adults or working adult couples.

Improve Cooking Skills as Needed

Lack of cooking skills or knowledge of how to cook certain nutritious foods has been identified as a
barrier to eating more nutritious foods. As a result, cooking classes have grown in popularity as an
intervention to help individuals prepare more nutritious meals at home and eat out less frequently,
particularly at quick-serve restaurants [81]. Although a recent review found that many studies of such
interventions are not very rigorous [81], there is evidence that for many individuals taking one or more
cooking classes to learn new cooking techniques or to explore cooking unfamiliar foods may be help-
ful [81-83].
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Practice Portion Control Strategies

Controlling portion sizes is a major challenge for individuals in controlling how much they eat. Yet
estimation of appropriate portion sizes appears to vary from individual to individual [55, 82, 85-87].
Most individuals, however, tend to underestimate how much they are eating [88]. As a result, counsel-
ors may wish to draw from a variety of portion control strategies to find a combination that works for
an individual client or family.

e Educating about portion size and “portion distortion.” A number of portion-size measurement aids
(PSMAs) have been available for many years [89, 90]. Many popular PSMAs use photographs,
such as the interactive Portion Distortion Quizzes from the National Heart Lung and Blood Institute
(NHLBI). http://www.nhlbi.nih.gov/health/educational/wecan/eat-right/portion-distortion.htm
Such aids may be a useful place to start but questions remain about their accuracy and what lasting
impact they may have on behavior [89, 91, 92]. As of early 2016, the most recent review assessing
the validity of PSMAs specifically was published in 1997 [89].

Learning about appropriate portion sizes has been an observed result in studies that used
replacement meals either to teach portion size [93] or to assist in improvement of nutrient intakes
and weight management [77, 84].

e Making nutrient-rich, low-energy-density foods the main focus of meals. A number of studies
suggest reducing energy intake without reducing the actual weight or volume of food eaten by
shifting the proportion of foods eaten at meals toward larger servings of vegetables and fruits
and smaller servings of energy-dense foods (such as higher fat foods, foods made with refined
grains, and foods with added sugars) [55]. Several strategies appear effective in multiple
studies.

— Serving a nutrient-rich, low energy density salad or soup before the main entrée [55, 94]
— Increasing the amount of fruits and vegetables in a meal, lowering the amount of fat, or increas-
ing the amount of water [55, 95, 96]

e Using portion-controlled meal replacements and snack packs. A growing body of research indi-
cates that regularly using portion-controlled prepared entrees and snacks can be a useful strategy
to help control energy intake [55].

e Using smaller dishware or divided dishware. This strategy for eating smaller portions is frequently
recommended. Recent reviews of the research literature, however, have found that the impact is
more mixed than the results of many individual studies might suggest [97, 98]. The effect was
found to be greatest for bowls rather than plates and when subjects were eating in distracted condi-
tions. Before dismissing the potential usefulness of smaller dishware, it is important to note several
obvious limitations of the studies reviewed. First, in a majority of the studies, subjects served
themselves and were able to return for additional servings (‘“ad libitum”). This practice could influ-
ence results [97]. Reviewers also suggest that in a laboratory setting participants may pay more
attention to food selection than when eating in “real life” settings [48, 98, 99]. Informal observa-
tion notes that many recommendations to use smaller plates and bowls also advise serving meals
away from the table and storing leftovers before eating. This latter strategy addresses the problem
of proximity (in this case readily available extra servings) [48] which may counter the potential
small plate or bowl effect.

In at least three studies, using divided plates designed to help control portions resulted in
decreased energy intake and better nutrient intakes [100-102].


http://www.nhlbi.nih.gov/health/educational/wecan/eat-right/portion-distortion.htm
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Adopt Mindful Eating and Attentive Eating Techniques

Strategies such as mindful eating and attentive eating address cognitive processes to help individu-
als exert control over how much and what foods they eat. Overall, the research literature suggests
that techniques used by each of these methods may help individuals (particularly overweight/obese,
emotional, and binge eaters) control their dietary intakes [103—107]. Many successful interventions
also included Cognitive Behavioral Therapy or other counseling therapies discussed in the next
section [103].

Mindful eating appears to have the broadest focus and its targets and techniques overlap attentive
eating strategies. Intuitive eating strategies also appear to be similar to mindful eating [108]. Mindful
eating may be defined as nonjudgmentally paying attention to the food one is eating, to how the body
is experiencing the food and eating process, and to physical and emotional sensations associated with
the eating experience [103, 109]. Attentive eating focuses on avoiding distractions while eating and
responding to internal cues such as satiety and emotions (e.g., boredom, anxiety) and to external food
cues (particularly inappropriate food cues) [110, 111]. Attentive eating also focuses on enhancing
food memories of earlier eating occasions during the day [110, 111].

Sample techniques for mindful and attentive eating include:

» Eating without distractions, such as watching TV, reading email or a book, or using a computer

e Taking time to savor food and to eat slowly

e Triggering positive food choices by asking mental questions about reasons for eating (hungry or
some other reason) and external foods cues to which one may be reacting

e Using mindfulness meditation to reduce stress eating [112, 113]

The following validated questionnaires used in conjunction with counseling may help clients
explore factors related to mindless/distracted eating or emotional eating.

e Mindful Eating Questionnaire [109]
¢ Emotional Eater Questionnaire [23]
e Perceived Stress Scale [114]

Use Counseling and Education Strategies to Support Actions to Achieve
Nutrition Goals

Theory-based counseling and education have long been major tools for nutrition professionals [115].
Extensive and diverse research shows that a variety of strategies and models based on Cognitive
Behavioral Theory (strategies collectively termed Cognitive Behavioral Therapy [CBT]) have been
the most successful in helping individuals make positive changes in eating behaviors, particularly in
the short term [116—119]. Research into ways to extend the positive effects of interventions long-term
has led to the expansion of Cognitive Behavioral Theory to include interventions that incorporate
acceptance and commitment therapy (ACT) [119, 120]. ACT strategies focus on helping individuals
use core values and acceptance skills to cope with today’s tempting, pleasure-pushing (hedonistic)
food environment [119, 120].

Nutrition interventions based on CBT appear most effective in fostering changes in eating behav-
iors because they are problem-focused and goal-directed with the end objective of fostering individual
self-regulation and self-efficacy [117, 118, 121-123]. Change models and techniques typically use
variants of five typical CBT strategies [116]:

* Goal-setting and self-monitoring. Evaluation and goal-setting typically take place in face-to-face
counseling sessions (individual or group) but there are increasing experiments with online or
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mobile app intervention programs [124, 125]. Goal-setting using acceptance theory identifies core
values that anchor the individual’s commitment to action goals [119, 120]. Motivational interview-
ing is one technique that has been shown to be effective in working with clients on goal-setting and
self-help [118].

The effectiveness of self-monitoring food and activity behavior is well-supported [116-118, 126—

128]. Monitoring techniques include daily diaries or trackers [paper, digital, mobile device, online]
for behavior such as food intake, physical activity, and regularly weighing. Monitoring could also
include techniques for mindfulness or stress management.

Stimulus control. These strategies help individuals identify and modify external cues associated
with overeating or with nutritionally unbalanced food intake [116, 117]. Coping techniques range
from avoidance (not having tempting food in the house) and distraction (thinking about something
else or substituting another activity) to, more recently, techniques to promote learning how to
accept food temptations or cravings and move through them [119, 120].

Cognitive restructuring and acceptance. Thoughts and beliefs about food and about oneself in
relationship to food may be among the greatest challenges in adopting healthful eating behaviors.
Various techniques can help individuals become more aware of their beliefs about food, overeating,
weight management, and body image. Fostering realistic expectations, positive self-talk, and
acceptance of the challenges of making changes are goals for techniques in this domain [116, 119].
Stress management. Stress is an acknowledged predictor of relapse for individuals who are trying
to change eating behaviors or lose weight/maintain weight loss [116, 117]. Stress management
techniques such as relaxation exercises and mindfulness exercises such as brief timeouts or mind-
fulness meditation may help many individuals succeed in reaching or maintaining nutrition and
weight management goals [113].

Social support. Recent research suggests that an important component to long-term success to
improve nutrition and weight management may be in continued support from nutrition profes-
sionals and healthcare professions [63-65, 129—131]. Various studies suggest that such support
might come from follow-up phone contact, online support programs, and the like. Support from
family, friends, and counselors is a long-recognized requirement for success i