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Editor’s Note

Welcome to the AAPI eBook, third edition. As with previous editions, this is a compilation of manuscripts
from leading integrative and functional medical practitioners throughout the world, new and updated,
with the latest information for your practice. With 37 chapters and 48 authors, this book is the go-to
reference for understanding and applying the principles of functional medicine and nutritional genomics
for optimal health.

Today’s health professionals have observed devastating turns in the health of patients, much of it
related to poor nutrition, stressful environments, and unhealthy behaviors. As a result these behaviors
are contributing to the obesity epidemic, an increase in type 2 diabetes and its comorbidities as well has
changes in the human genome and health problems of immense proportion. This e book provides the
experience and knowledge of the authors surrounding the successful treatment of and outcomes for a
wide range of chronic conditions.

Functional medicine centers on the interactions between behaviors, the environment and the impact on
the immune system, Gl tract (microbiome), mental health, and endocrine system. Functional
approaches to treatment of a variety of conditions frequently seen as well as recommendations for
maintaining the health of body systems are offered. Nutrition, as an integral part of integrative and
functional medicine, is woven into most chapters while many are predominantly nutrition focused.

This book is written by health professionals for health professionals and consumers alike, however it is
not intended to be specific recommendations for treatment, but is an interpretation of evidence and
experience of the authors who are integrative and functional medical professionals. The authors provide
evidence based approach as well as anecdotal information that is helpful to anyone practicing or
interested in integrative and functional medicine.

Sarah Harding Laidlaw, MS, RDN, CDE

Peaknut70@gmail.com

Editor, ThelntegrativeRDN

Dietitians in Integrative and Function Medicine, Dietetic Practice Group

Academy of Nutrition and Dietetics
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Introduction
Rita Kashi Batheja, MS, RDN, CDN, FAND, AFMCP

"OM SHANTI *

Shanti means peace in the Indian Language.

*Our lives have changed in many ways from the foods we eat, to the way we are
born, the way we spend our days, the medications we consume and the environ-
mental stressors we are exposed to.” Tieraona Low Dog, MD

"Give me the Book” said Ellis Island Medal of Honor recipient Ajay K Lodha, MD in the
beginning of his term in June 2016, as AAPI National President. | said “"Which book?”
and he said "Dietitians book”. | am so glad that he believes in RDNs and has trust
and faith in our services. He was visualizing all along and whenever we met at social
events, Dr. Lodha reminded me of his inquiry, and | laughed it off. Belief is potent
medicine.

In my mind | have the finest physician, P. Michael Stone, MD, Medical Director of
Ashland Clinic from Oregon and a faculty member of the Institute for Functional
Medicine who could not make it in AAPI’s eBook | and II. Dr. Stone did an excellent
job on his chapter on the ABCD Functional Nutrition Evaluation for the clinician. An-
other great board Certified OB / GYN and infernational physician educator Joel M
Evans who also was unable to contribute his chapter in earlier eBooks | and Il. Michael Stone does an excellent
job on Nutrition focused physical exam. Joel serves as United Nations Representative and Chief Medical Advisor
for OMAEP - World Organization of Prenatal Education Association and is a member of the senior faculty of two
of the most prestigious teaching institutions-Institute of Functional Medicine and Center for Mind Body Medicine.
Thank you, Alexandra Gesing, Research Assistant for helping Dr. Evans with The power of food to change the
damaging gene expression caused by unhealthy relationships. Health does not come from medicine most of the
time; it comes from the peace of mind, heart and soul. It comes from laughter and love.

On March 3 2017 af 2:00 am | decided to compile eBook Il with nafionally and internationally renowned physi-
cians, RDNs, and allied healthcare professionals. | began writing down their names, invited them to contribute
their chapters, and two and half months later we are with the finished product. My sincere congratulations to
these authors who without even blinking their eyes made this AAPI’s eBook Il available in such a short period of
time as a service to the Global Community and thanks to Zamher for formatting in spite of a time crunch. There is
no price aftached to this invaluable eBook Ill. A big thank you to Dr. Lodha who made it possible to get it posted
on AAPI’s website so that everyone worldwide can download the information at no cost. | am sure every breath-
iNng person in many continents will benefit from these author’s chapters and may be able to access their services
in their offices!

Each chapter is different and author’s information is included at the end of the chapter. | am amazed with the
wealth of knowledge they have contributed. Attitude is the mind’s paint brush, it can color any situation.

Annie B Kay, RDN is author of the award winning book Every Bite is Divine and a co-author of the American Diabe-
tes Association’s Yoga and Diabetes: Your Guide to a Safe and Effective Practice. She is an integrative dietitian,
yoga therapist, plant alchemist, and Director of Nutrition at Kripalu Center for Yoga and Health, a premier des-
fination for individuals and organizations seeking joyful, inclusive, and compassionate environment for wellness
and learning. Kripalu , www .kripalu.org, is located on a breath taking Campus in the Berkshire of Western Massa-
chuseftts and is the largest yoga-based retreat center in North America. Annie says “Yoga, a system of practice
originating in ancient India, may provide the modern practitioner accessible tool to facilitate behavior change
for those who desire to follow healthy lifestyles yet struggle to sustain change within todays toxic and obesogenic
food environment.”

I am speechless about Dr. Mark Pettus, MD, FACP a friple board certified internist, Nephrologist and Integrative
Medicine physician. He did his Post-Doctoral training at Harvard Medical School. He is Associate Dean of Medical
Education of the University Of Massachusetts Medical School and Medical Director for Functional Formularies,
and past Medical Director of Kripalu Institute for Integrative Healing. He also serves the teaching faculty at the




AAPI'S Nutrition Guide to Optimal Health Using Principles of Functional Medicine & Nutritional Genomics Part Il

Center for Mind Body Medicine in Washington, DC www.cmbm.org and the Meditation Institute in Averill Park,
N.Y. l inspire everybody to consider taking the highly acclaimed Food as Medicine professional training program.
Out of this World! | was invited to take this course twice in 2008 and 2009. It is a life changing experience and
same with Institute of Functional Medicine’s AFMCP course (Applying Functional Medicine in Clinical Practice)
www.ifm.org. Dr. Mark Pettus says for the first time in human history, chronic “non-communicable disease” e.Q.
Cardiovascular disease, cancer, diabetes, Alzheimer and autoimmunity pose a greater health burden than in-
fectious disease (source: CDC).

The Washington Post called Dr. Daniel Amen the most popular psychiatrist in America. He is Visionary, 10 times
New York Times Bestselling author and International speaker. He is the Founder of Amen Clinics; they have built
the World’s largest database on Functional brain scans, 135,000 scans from 111 countries by opening up many
practitioners’” eyes. Dr. Amen is giving us hope that a person may not be bipolar or schizophrenic. Every person
working with brain health should look into the root cause.

lzabella Wentz, PharmD, FASCP an internationally acclaimed thyroid specialist is licensed pharmacist. She is au-
thor of the New York Times bestselling patient guide, Hashimoto’s Protocol: A 90 Day Plan for Reversing Thyroid
Symptoms and Getting Back Your Life. She is committed to raise awareness on how to overcome autoimmune
thyroid disease through the Thyroid Secret Documentary Series. She inspired me when | listened to her Thyroid
Summit. Her message is TSH is just not the only test to consider; one should check thyroid antibodies, Free T3, Free
T4 and reverse T3. Do you want to be on Synthroid all your life? No way! How about eating Brazil nuts which are
high in selenium, pumpkin seeds high in zinc, and consider iodine which supports thyroid function.

Angela Grassi, MS, RDN, LDN chapter on PCOS is brilliantly written describing how so many teenagers are facing
weight issue and are undiagnosed with the condition! Gluten Guru, Marlisa Brown, MS, RD, CDE, CDN educates
the reader on gluten sensitivity and Celiac disease which are some of the reasons weight is so stubborn to take
off!

| do not know what to tell you about Dale E Bredesen, MD and Rammohan (Ram) Rao, CAS, RYT, PhD and their
ability to teach clinicians worldwide, how to work with Alzheimer’s disease using an infegrative approach. Ram
holds doctorate degree in Biochemistry and neurosciences and works as a Research Associate Professor of Neu-
roscience at the Buck Instfitute for Research on Aging, Novato, California. www.buckinstitute.org . His research
focus is in the area of chronic stress, neuronal cell death and mechanisms of age associated neurodegenerative
diseases with special emphasis on Alzheimer’s disease. Ram is Clinical Ayurvedic Specialist. He serves as a faculty
at the California College of Ayurveda. He is also dedicated Hatha Yoga practitioner and Registered Yoga Teach-
er (RYT) from Yoga Alliance USA. He is a member of National Ayurvedic Medical Association (NAMA), member of
the Research Board of the Association of Ayurvedic Professionals of North America (AAPNA) and Science Editor
of Ayurveda Journal of Health. Dr. Bredesen, is internationally recognized as an expert in the mechanisms of neu-
rodegenerative disease such as Alzheimer’s disease. His research focuses on the mechanisms of cell death in the
nervous system and has led to a new approach to Alzheimer’s disease therapeutics. He was a National Institute
of Health fellow in the laboratory of Nobel Laureate Stanley Prusiner. He is the Founding President and CEO of the
Buck Institute for research on Aging. His group has developed a new approach to the tfreatment of Alzheimer’s
disease, and this approach has led to the first description of reversal of Symptoms in patients with MCI and early
Alzheimer’s disease, with the ReCode protocol.

Dr. Akil Palanisamy, MD is an intfegrative medicine physician and author of The Paleovedic Diet: A complete Pro-
gram to Burn Fat, Increased Energy, and Reverse Disease. He blends his Western medical training with functional
medicine and Ayurveda, the traditional medicine of India. Dr. Akil studied biochemistry at Harvard University. He
completed a fellowship in integrative medicine with Dr. Andrew Weil at the University of Arizona, and is certified
by the center for Mind-Body Medicine at Georgetown University. He studied Ayurveda in Southern India. Dr Akil
sees patients at a Sutter Health Institute for health and healing in San Francisco. He has been consultant with
the Medical Board of California for many years. Akil has spoken at numerous conferences worldwide. His online
course on Integrative medicine through www.theayurvedaexperience.com , are viewed by people all over the
world.

Trupti Gokani, MD is an award winning board certified neurologist. She has dedicated her life to developing a
unigue blend of modern medicine and ancient philosophy. She is best known by those on Chicago’s North
Shore for her revolutionary integrative approach to treating headache pain. The Zira Mind & Body Clinic’s pa-
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fients swear by her unique methodology focused on healing the head by identifying the disconnect between
the mind and the body. Dr. Gokani is credentialed in Ayuverdic medicine, clinical psychopharmacology and
tfranscendental meditation. She has also pursued training in Functional Medicine. She is certified by the American
Board od Neurology and Psychiatry. Dr. Gokani recently published her first book, The Mysterious Mind: How to Use
Ancient Wisdom and Modern Science to Heal Your Headaches and Reclaim Your Life and is currently contribut-
ing to a health documentary on Ayurveda. Dr. Gokani who has appeared many times on Dr. OZ’s reporting on
resolving the Migraine Epidemic, by blending Ayurveda, Functional and Western Medicine to achieve freedom.
Migraine, which was once strictly considered a neurologic condition, can now be traced to any number of con-
ditions, such as digestive imbalances, food allergies or thyroid dysfunction.

In my earlier days | never heard about fibromyalgia however, David Brady, ND, DC, CCN, DACBN and Michael
Schneider, DC, PhD has given us invaluable information on the condition and proposed a simple solution. Proper
diagnosis is half the cure. How many people do you know who have no energy affer a good night sleep? David
M. Brady is a licensed naturopathic medical physician in Connecticut and Vermont and board certified clinical
nutritionist. He has an experience as an integrative practitioner and academician. He is a prolific author of medi-
cal papers and research articles on fibromyalgia and has dedicated large part of his professional career to help-
ing people recover from this mysterious disorder. He is Vice President for Health Sciences, Director of the Human
Nutrition Institute, and Associate Professor of Clinical Sciences at the University of Bridgeport in Connecticut. He
maintains a private practice, whole body medicine in Fairfield, Connecticut and also the Chief Medical Officer
for Designs for Health, Inc. and Diagnostic Solutions Labs, LLC. He is an internationally sought after presenter on
nutritional, functional and Integrative medicine and has appeared on the speaking panel of the largest and
most prestigious conferences in the field. Dr. Brady dedicated champion and advocate for patients suffering
with a fibromyalgia diagnosis. He is the author of the book the Fibro-Fix and hosted an extremely popular and
informative online Fibro-Fix Summit. You can learn more from www . Fibrofix_summit.com

Michael Schneider, has maintained a private chiropractic practice that focuses on myofascial and muscular dis-
orders. He has PhD in rehabilitation science from University of Pittsburgh and has graduated from Palmer College
of Chiropractic. He is Associate Professor in the school of Health and Rehabilitation sciences, as well as the clinical
and translational Science Institute at the University of Pittsburgh. He has a unique understanding of fibromyalgia
from his dual experiences as a clinician treating patients with fiboromyalgia and as a researcher reviewing the
scientific literature about fibromyalgia.

New York Times bestselling author Susan Blum, MD, MPH stressed, in her chapter, that the gut needs to heal in
order to repair the immune system. Dr. Blum is an assistant clinical professor in the Department of Preventive Med-
icine at the lcahn School of Medicine at Mount Sinai, New York. She is the Founder and Director of Blum Center
for Health in Rye Brook, New York

Kiran Krishnan, is a Research Microbiologist who comes from a strict research background having spent several
years with hands on R& D in the field of molecular medicine and microbiology at the University of lowa. Kiran
established a clinical Research organization when he designed and conducted dozens of human clinical trials
in human nutrition. Kiran is acting Chief Scientific Officer of Physician’s Exclusive, LLC and Microbiome Labs. He is
frequent lecturer on the Human Microbiome at Medical and Nutrition Conferences.

Deanna Minich, PhD, FACN CNS, IFMCP explains why whole detox? Dr. Minich teaches for the Institute for Func-
fional Medicine, the graduate program in Functional Medicine at the University of Western States, and the Doc-
toral program at the Maryland University of Integrative Health. Her passion is to bridge the gaps between science,
soul and art in medicine.

Nationally respected Corey Schuler, RN, MS, LN, CNS, DC, DBM, FAAIM educates on Small Intestinal Bacterial
Overgrowth (SIBO) with an integrative approach. SIBO can contribute to or be a causal factor in conditions
such as malnutrition, diarrhea, nauseaq, bloating, vomiting, weight loss, joint pain, fatigue, skin conditions, and de-
pression as reported by patients. The elemental diet is both an evidence based as well as nonpharmacological
approach. One must rule out SIBO, if any weight issues. We need to be proactive. SIBO can be trigger for thyroid
disease.

Susan Linke, RDN Certified LEAP Therapist (CLT) and Certified Gluten Practitioner reviewed irritable bowel syn-
drome and other inflammatory diseases that can be a hidden cause of overweight or obesity. Susan is giving
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hope to the public with Irritable Bowel Syndrome.

Terry Wahls, MD, MBA, IFMCP says improving the quality of diet may have a significant impact on the develop-
ment of Multiple Sclerosis (MS) related fatigue. Dr. Wahls also states that Dr. Ray Swank was one of the first to use a
dietary plan in tfreating MS, and did so based on his observation that high levels of saturated fat in the diet were
associated with the risk for MS in Norway. This led to his development of the theory that a diet high in saturated
fat causes more rapid disease progression.

Regina Druz, MD, FACC, FASNA, AFMCP integrative and functional medicine cardiologist is a blessing to Long
Islanders in New York. She is a board certified cardiologist, nationally recognized for her expertise in heart health,
cardiac imaging, and clinical research. She Graduated from Cornell University Medical College, her residency in
Internal Medicine and Cardiovascular fellowship at the Weil Cornell Medical Center. New York Presbyterian Hos-
pital, a preeminent national institute recognized for its long standing tradition of excellence, seeking to prevent
and reverse heart disease and not just merely treat the end stages of it. Dr. Druz immersed herself in the practice
of infegrative and functional medicine. She has developed Fit in your GENE™ functional medicine program that
uses personalized genomics 1o reverse cardiac disease risk factors, such as inflammation and oxidative stress,
and half progression of endovascular damage through targeted lifestyle interventions. Dr. Druz is also a health-
care innovator developing digital and mobile health solutions. She is currently combining her interests in function-
al medicine and technology by creating a telemedicine platform for holistic heart health. She is a board member
of the American Society of Nuclear Cardiology and is an inaugural Chairwoman of the American College of
Cardiology innovation section. She is a clinical professor of medicine at SUNY Downstate School of Medicine. A
nationally recognized speaker who frequently lectures at the American College of Cardiology, Integrative Health
Symposium and American Academy of Restorative Medicine. She is often interviewed as a medical expert by
media channels. Dr. Druz maintains a private practice in Integrative Cardiology in Mineola, Long Island, New York.
Fit in your Genes™ is a personalized lifestyle intervention plan based on functional medicine.

Ellen Kamhi, RN and Eugene Zampieron, ND did a fabulous jolb on their chapter about osteoporosis, a disease
that can strike anyone at any age. There are several risk factors including soft drink consumption and decreased
estrogen levels.

India is considered diabetes capital of the World. American Overseas Dietetic Association (AODA) country rep-
resentative for India, Shilpa Joshi, MS, RD is doing a marvelous job devoting her time going all over the country
on weekends bringing awareness about type 1. She has covered the Medical Nutrition Therapy (MNT) in type
1 Diabetes: Indian Perspective. Approach to dietary management in diabetes, as “carbohydrate counting”
along with her husband Shashank Joshi, MD, DM, FRCP, FACE, FACP, FICP. | want you to be aware of Academy
of Nutrition and Dietetics Diabetes practice group www.dce.org. Dr. Joshi is the President of Indian Academy of
Diabetes, President of Hypertension Society of India, and immediate Past President of Endocrine Society of India.
He is Immediate Past President, Association of Physicians of India (APl 2014 - 15) and Past President of the Re-
search Society for Study of Diabetes in India (RSSDI). Dr. Joshiis a Consultant Endocrinologist at Lilavati and Bhatia
Hospitals and Joshi Clinic. He has more than 600 research publications to his credit. He is the Hon. Emeritus Editor
of JAPI (Journal of the Association of Physicians of India), Past Editor of Indian Journal of Obesity, Indian Journal
of Endocrinology and Metabolism and Indian Journal of Clinical Pharmacology and Therapeutics and several
other leading medical Journals. Dr. Joshi is past president of All Indian Association of Advancement for Research
in Obesity, IASO Affiliate, Chapter Chair (India), American Association of Clinical Endocrinology (AACE). He is
visiting faculty to several Indion and International Universities. He is actively involved with evidence based work
in Endocrinology including Diabetes, Obesity, Thyroid, Osteoporosis and Growth. He was awarded “International
Clinician of the year 2012" by the American College of Endocrinology. Dr. Joshi has been conferred “Padma Shri”
in 2014 by the Government of India, Unbelievable! | do not know when does he sleep?

Systems medicine is a revolutionary approach to viewing chronic disease through lenses distinct from acute dis-
ease, a lens that recognizes interconnectivity of the human organism and its health and disease ramifications.
This approach called systems medicine or functional medicine always asks “Why?” Why does this individual have
these symptoms? What do symptoms tell us about clinical imbalances that exist? What are the root causes of
these symptoms and key underlying mechanisms that are in play? Read well known geneticist and clinical nutri-
tionist Ruth Debusk, PhD, RDN and Cathy Snapp, PhD is an assistant Professor of Family Medicine at the Florida
State College of Medicine and a co-developer/ Director of The Mindfulness Based Therapeutic Lifestyle Change
program (MBTLC) Michael Stone, MD’s chapter. Disease to prevent chronic disease. Over the past 20 years
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Cathy and Ruth have been awarded eight million dollars to develop epigenetic, multigenerational behavior
and therapeutic lifestyle change programs and resident training curriculum in functional medicine and systems
approaches to health and wellbeing.

"By applying a functional medicine approach to pregnancy there are less small and large for gestational age
newborns and pregnancy induced hypertension and gestational diabetes in the mothers associated with re-
duced incidence of hypertension, diabetes, obesity and heart disease in the newborns by the tfime they are
adults.” states Emily Rydbom, BA CNC CNP CHN owner of Grow Baby, Leslie Stone, MD, IFMCP Board certified
in Family practice with a fellowship in surgical Obstetrics. She is a primary consultant for GrowBabyhealth.com
and Michael Stone, MD abstract is really an eye opener. Menopuase is not an optional event for women and
they need the advice of Felice Gersh, MD International Speaker, accomplished writer, Board certified OB/GYN,
and who has been awarded Physician of Excellence for Orange County, CA for 13 years in a row, named Super
Doctor of Southern California for the past few years and recognized as a Top Doc. What an honor!

"Diet has considerable potential to optimize tolerance to conventional cancer therapies. There is evidence to
suggest that patient who underwent conventional freatments without receiving nutritional support have higher
complication rates.” stated Lise Alschuler, Executive Director of Teach Advocate and Practice (TAP) Integrative,
a nonprofit educational resource for integrative practitioners who practices Naturopathic Oncology in Scotts-
dale, Arizona.

Garry D'Brant, DC, CTN, LCSW, DACBN, CDN, DIPLAC has written a brilliant article on natural ways to nourish and
support the prostate. He is an award winning alternative healthcare provider who provides compassionate and
knowledgeable care, at his D’'Brant Infinite Wellness in Glen Cove, Long Island, New York. *While light from the sun
has been used over the centuries for healing,” per Michael Posner, DC modern science has progressed in leaps
and bounds with their remarkable inventions of devices that use light as a healing modality. It is his heartfelt desire
to make people more conscious about the benefits of laser for pain, inflammation and cellular healing.”

Chronic health conditions are those that last a long time and are difficult to shake. Fortunately, this is the area of
medicine where Functional Medicine tends to shine. Functional Medicine board certified Scott Banks, DC, IFMCP
concentrates on the whole person not just an isolated set of symptoms. His Natural Cure for Dummies ranks highly
on Amazon and was awarded winner of USA Best Book Awards.

Kinesiology is the study of motion and biomechanics. | encourage you to read the short chapter of Fred Tinari,
DC, MS, DACBN, DCBCN. Prescription medication for life is not healing patients. Lifestyle and diet changes are!
Authors of this eBook are changing lives by making invaluable contributions. Patients are the CEO of their health-
care,

Loren Marks, DC, DACBN has had a keen interest in adrenal physiology for many years. In his chapter he discusses
the role of methylation and specific mineral imbalances as they relate to mood, behavior and mental health,
and as a driver of chronic adrenal exhaustion. He also mentions that heavy metal accumulation primarily occurs
from environmental exposure over time, whether its source in water, food or inhalation. | tell my patients to pay
attention to the dirty dozen. www.foodnews.org. | would like you to know about James Maskell, Co-founder
Evomed.com, who stresses the importance of bring our planet back in balance.

Maria E Levada, MD and Jonathan Seyppel Orban have written a marvelous chapter on Genetic Adaptation Re-
sponse and its Relationship to Body Chemistry, Exercise and Nutrition. Dr. Levada is Board Certified OB/GYN, she
is past president of Nassau County OB/GYN Society in Long Island, New York and former Director of Gynecology
at Franklin Hospital Medical Center. A gifted surgeon who combines the art of medicine with the most advanced
technologies to achieve the finest outcomes. She is voted into America’s Top Gynecologists and World’s leading
Physician. Dr. Levada specializes in Natural Bioidentical Hormone Therapy. Dr. Levada is on Medical Advisory
Board and Consultant for Infegrative Genetic Solutions (IGS). A software company designed 1o help doctors per-
sonalize and optimize their patient’s health care by measuring a patient’s comprehensive blood chemistry and
DNA, then with an unmatched level of precision, prescribe a custom tailored program. Dr. Levada helps both
men and women. Jonathan Seyppel Orban is the CEO of Integrative Genetic Solutions (IGS). IGS is the world’s
leading software for precision healthcare in the medical body chemistry space providing healthcare providers
with a specific numerical diagnostic tool. He graduated second in his class at Special Operations Medical School
at Ft. Sam Houston and did his clinical rotations at Reynolds Hospital.
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Corie Edwards, ND is adjunct faculty of the National University of Natural Medicine where she teaches genetics
in their undergraduate program. Zahra Mehdizadeh Kashi, PhD Is a Board Certified molecular immunohema-
tologist. Dr. Kashi is a highly sought clinical laboratory consultant. She is inspector for the college of American
Pathologists and an expert witness on genetic identity. Both Corie and Zahra have written a chapter on targeted
use of Genetic knowledge for patient outcomes. Genetic testing is on the rise as research identifies significant
connections between certain allelic variations in the genetic code and disease states. Medicine is at the cusp
of a new way to meet and treat people as individuals. Understanding this advancing technology is the first step.
Combining concepts of genetics, biochemistry, physiology and emerging scientific research is a new approach
for many practitioners.

As the Running Nutritionist, Lisa Dorfman, MS, RD, CSSD, LMHC, FAND leader to Industry the Academy, the public,
and press consults with Olympians. She served as the US sailing Olympic and para-Olympic team nutritionist for
the 2008 Beijing Olympics and nutrition expert for Zumba ®Plate program, is a consultant to Sony Entertainment,
and works with award winning actors. In 2014 Lisa and Miami organic restauranteurs launched Miami’s first farm
to Table Performance Nutrition Delivery Service. Lisa serves as US Representative for the American Overseas Di-
etetic Association (AODA), representing more than 70 countries and over 1000 Nutritionists / Dietitians worldwide.
www.americanoverseasdieteticassociation.org. | would like you to be familiar with www.internationaldietetics.
org . Lisa’s Integrative Sports and Performance nutrition chapter will provide physicians with an integrative sports
dietitian’s approach to working with athletes including formulas used for assessing nutrition needs, training and
competition fuel options, sports supplement considerations, tools, and resources.

A major shift fowards a plant based diet is afoot because many people, including medical professional, recog-
nize our dietary scales are currently imbalanced. There’s strong scientific support for the many health benefits of
a plant based diets. Karla Dumas, RDN, LDN and Lauren Pifts, MA, RDN’s have done marvelous job on Plant Based
Diets in a Nutshell: Understanding the Latest Research and Recommendations. They are serving on Vegetarian
Nuftrition practice group’s executive committee www.vndpg.org. www.vegetariannutrition.net and both work
for The Humane Society of USA.

Vegetarian Diabetes Educator, Gita Patel, MS, RDN, CDE, LDN, CLT shares superb information on her chapter
Blending Science with Spices for Feeding Health. It is the position of the Academy of Nutrition and Dietetics to
recognize that although all foods provide some level of physiological function, the term functional foods is de-
fined as whole foods along with fortified, enriched or enhanced foods that have a potentially beneficial effect
on health when consumed as a part of a varied diet on a regular basis at effective levels based on significant
standards of evidence.

The chapter on Dietary Supplementation: Regulations and Recommendations written by Cleveland Clinic’s
Functional Medicine Director of Nutrition, Brigid Titgemeier, RDN, Assistant Professor in the Department of Nutrition
at Case Western Reserve University’s School of Medicine Stephanie Harris, PhD, RDN, LD, and Kelly Morrow, MS,
RDN CD Associate Professor in the Department of Nutrition and Exercise Science at Bastyr University and Nutrition
Clinic Coordinator at the Bastyr Center for Natural Health in Seattle, Washington should be read thoroughly. Kelly
leads teams of nutrition graduate students in an integrative medicine teaching clinic where they collaborate
with naturopathic doctors, medical doctors and practitioners of East Asian Medicine and Acupuncture. Dietary
supplements are products ingested by mouth that are designed to supplement the diet but are not meant to
freat or cure disease.

Thank you to Sarah Harding Laidlaw, MS, RDN, CDE, editor of AAPI's eBook Il and Dietitians in Integrative and
Functional Medicine practice group’s newsletter, The Integrative RDN. She is an accomplished triathlete with
nuMerous age group awards under her belt.

"The natural healing force within each one of us is the greatest force in getting well. Let food be thy medicine
and medicine thy food”—Hippocrates.

My wish is for all allied health professionals to work together.

My Sincere Thank You to Dr. Lodha for his unconditional support through making AAPI’s eBook Il available glob-
ally, at no cost.
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Thank you. Thank you. Thank you fo my mentors and friends for Life Pete and Barbara Matz for their constant
guidance.

This eBook would not have been possible if it was not for my Dearest husband Kashi, who worked tirelessly to
complete AAPI’s eBook Il

"Be the change you want to see in the world”.  -- Mahatma Gandhi.
Nutritionally and Healthfully Yours,
Rita

Rita Shah Batheja, MS RDN CDN FAND AFMCP
New York, USA
kroatheja@gmail.com

Diversity Chair 2016-2017
Dietitians in Integrative and Functional Medicine Dietetic Practice Group

Policy and Advocacy Leader and Reimbursement Representative
Asian Indians in Nutrition and Dietetics Member Interest Group
Academy of Nutrition and Dietetics

www.eatright.org
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AJAY K. LODHA
MD
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Foreword

"He that takes medicine and neglects diet, wastes the skill of the physician.”

- Chinese Proverb

The American Association of Physicians of Indian Origin (AAPI) has taken the
approach that those who give advice on healthy living should live the life
they recommend. When taking office as President of AAPIin 2016 | enquired
of Rita Batheja, MS, RDN, CDN, FAND, AFMCP, about a Dietitian’s book; a
book on nutrition, health, and functional medicine that would enable prac-
fitioners and patients alike, to achieve their goal of healthy living. With this in
mind, Rita pursued the task of compiling AAPI’s Nutrition Guide to Optimal
Health: Using Principles of Functional Medicine and Nuftritional Genomics Part
Il

This edition is an extension of e-versions | and |, published in 2012. Although
those versions continue to be excellent resources for practitioners and pa-
fients, version lll is much more. With 48 of the most prestigious experts in Infegrative and Functional
Medicine (IFM) sharing their knowledge about their fields and areas of interest, this book will no doubt
become the authoritative reference for those wanting to learn more. The chapters span the field of IFM
from nutritional approaches that arrest damaging gene expression to mind-body therapies. It focuses
on the whole person rather than just the disease using evidence-based information from researchers,
journals, not to mention the experience of the authors.

I would like to personally thank each author for their contribution to this outstanding resource. How-
ever, this e-book would not have been possible without the enthusiasm and dedication of Rita who
sought out the best and most qualified authors and was persistent in getting this ready for publication
by AAPI’s annual convention. | also appreciate the work of Sarah Harding Laidlaw, MS, RDN,CDE -
Editor.

Through this book, the authors are striving to focus on complex prevention and management of chron-
ic disease to improve patient health in a holistic manner. | am certain that you as a practitioner, patient
or person inferested in a healthier body, mind and life will find this book to be as an invaluable resource
as | have.

"If you don’t take care of your body, where are you going to live?” ~Unknown
Ajay K. Lodha, MD

President, AAPI 2017
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P i

ANNIE B. KAY
MS, RDN, E-RYT500 C-IAYT
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Yoga for Diabetes and Chronic Disease

State of the Literature, Psychophysiologic and Epigenetic Mechanisms, and Opportunities for Practitioners

The part can never be well unless the whole is well.

-Plato

ABSTRACT

Yoga, a system of practice originating in ancient India, (Side Bar 1) may provide the modern practitioner ac-
cessible tools to facilitate behavior change for those who desire to follow healthy lifestyles yet struggle to sustain
change within today’s toxic and obesogenic food environment. New understanding of neurobiology and the
emotional nervous system, and advances in ge-nomics provide insight into likely mechanisms underlying ob-
served benefits in early frials of yo-ga for nutrition-related chronic disease including type 2 diabetes and cardio-
vascular disease.

INTRODUCTION

Seven of the top ten causes of death are chronic disease, much of which is preventable. The eti-ology of type
2 diabetes (T2DM) and other chronic diseases are complex and multifactoral. However, lifestyle factors including
lack of physical activity, poor nutrition, and excess use of substances (fobacco and alcohol), are preventable
risk factors for much of the iliness, suffering and early death related to chronic diseases and conditions. A variety
of strategies are needed to help individuals interested in improving lifestyle in order to prevent or address and
sustain im-provements in modifiable risk factors for T2DM and other preventable chronic disease.

LITERATURE REVIEW
Nutrition-related Chronic Disease

Practitioners are well aware of the epidemic of obesity and nutrition-related chronic diseases such as type 2
diabetes affecting adults and more recently children. According to national data, during 2009-2010, more than
one-third of adults, or about 78 million people were obese (defined as body mass index (BMI) =30 kg/m2). In that
fimeframe, nearly one of five youths aged 2-19 years were obese (BMI =95th percentile).

Prevalence of the lifestyle behaviors that prevent or address metabolic syndrome, including weight manage-
ment and physical activity, is low. In 2011, more than half (62%) of adults aged 18 years or older did not meet
recommendations for aerobic exercise or physical activity. In ad-dition, 76% did not meet recommendations for
muscle-strengthening physical activity.

Like the obesity epidemic, the chronic disease landscape is increasingly complex and the number of individuals
managing more than one chronic condition is rising. One in 4 Americans has mul-tiple chronic conditions. Eighty-
four percent of all health care spending in 2006 was for the 50% of the population who have one or more chronic
medical conditions.

Two of these chronic diseases - cardiovascular disease (CVD) and cancer - together account for nearly 48% of
all deaths. T2DM is the strongest risk factor for CVD, associated with a 2 1o 4.5 fold increase in risk. CVD is a major
complication of T2DM and over half the individuals with T2DM die from heart disease and stroke. TwDM is also
linked to some cancers through eleva-tion in insulin levels and the lifestyle pathways leading to metabolic syn-
drome.

Yoga Research

Typical of early evolving science, clinical trials investigating yoga in past decades tended to be small, uncon-
trolled and nonrandomized. Interest in this early work and the contfinued growth in popularity of yoga in the West
are concomitant with growing research interest. Trials conducted in India dominated early clinical investigations.
Recent studies are also conducted in the West and include major US research institutions and NIH funding, and a
growing number of randome-ized clinical trials.

Research investigating yoga for management of chronic conditions and their risk factors is pro-liferating. Studies
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have explored yoga as an adjunct therapy for the management of arthritis,  lower back pain, high blood
pressure, CVD , respiratory disease , and stroke.

Yoga and Diabetes

The majority of randomized controlled tfrials (RCT)s on yoga for T2DM in peer-reviewed jour-nals suggest improve-
ments in outcomes or risk indices with yoga practice. Results included significant improvements in blood glu-
cose,, . lipid profiles, , blood pressure, body weight or BMI ,, and oxidative stress markers.22

Investigations of mindfulness, a type of meditation similar to the mental practices of yoga, are also of interest.
Mindfulness practice focuses attention on the moment-by-moment present with nonjudgmental awareness, that
is, no relative preference is attached to any observation (ie, it’s not good, it's not bad, it just is). Several RCTs sug-
gest that for individuals with T2DM, mindful eating may be as effective as diabetes self-management education
in improving blood glucose management.

The burgeoning field of epigenetics has established that there are distinct changes in genetic ex-pression in-
duced by the in vivo environment and influenced by nutritional, physical, psychologi-cal, social, and cultural
aspects of lifestyle. Early studies on yoga and meditation practices are consistent with current epigenetic models
and suggest that these practices positively affect gene expression. Specific mechanisms of action are yet to be
elucidated.

Possible Mechanisms

Yoga supports positive behavior change by a variety of complex, multifactoral, inferacting and dynamic path-
ways. The emotional nervous system’s management of stress and cognitive pro-cessing likely inferplay with in
vivo biochemistry secondary to the highly refined, highly palata-ble Standard American Diet (SAD). Americans
are living with high perceived stress yet are not managing it in healthful ways. Stress negatively impacts eating
behaviors. Stress also induces a biochemistry that favors poor food choices and obesity by triggering secretion
of glucocorti-coids which increase motivation for food, and insulin, which promotes food intake and obesity.
Eating refined food may serve as a feedback signal that reduces perceived stress and thus rein-forces eating in
response 1o stress. Yoga appears to alleviate activation and reactivity of the hy-pothalamic pituitary adrenal axis
and sympathoadrenal system, fostering recovery from stress and downstream effects, perhaps including mod-
ulation of stress-related eating.

Stress also biases cognition toward lessened executive function and increased emotional activity in the amyg-
dala of the brain., Thus stress may frigger emotional or habitual food choices ra-ther than reasoned cognitive
decision making., Meditation, yoga and mindfulness have been suggested to increase activity of the prefron-
tal cortex of the brain and therefore, with practice, support the adoption of lifestyle choices likely to prevent or
address chronic disease. ,

The vagus nerve runs from the cerebellum and brain stem to the viscera of the lower abdomen. Stimulating the
vagus nerve with deep diaphragmatic breathing (Side bar 1) that includes a lengthened exhale is thought to im-
prove vagal tone, slightly elevating heart rate on an inhale, and decrease heart rate on an exhale, thus increas-
ing heart rate variability (HRV), a marker of cardi-ovascular health. Yoga practice stimulates the vagus nerve and
HRV which shifts the autonomic nervous system from sympathetic (fight or flight) toward parasympathetic (rest
and recovery) activation directly, providing a mind-body feedback loop for recovery from physiologic stress.

Functional physical fitness may affect metabolism, gastrointestinal and brain function leading to improved resil-
ience to stress. Each of these domains are likely to lead, over time, 1o epigenetic modulation in yoga practitioners.

CLINICAL APPLICATION

Standard protocols and effective dosage of different aspects of yoga practice for various bi-omarkers have yet
to be elucidated. Clinical trials and coordinated research efforts are needed to further understanding of the po-
tential benefits, the mechanisms of those benefits and effective uses of yoga in the prevention and treatment of
chronic disease. However, a threshold of benefit for those interested in yoga for adjunctive support to improve
lifestyle behaviors for the preven-tion and management of nutrition-related chronic diseases appears to have
been achieved.
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Yoga and other mind-body modalities are experiential. Practitioners therefore may choose to explore these
modalities through adoption of a personal daily mind-body practice. From there, skill building through ongoing
study in accredited programs will prepare dietitians to include yo-ga, yoga breathing, meditation and/or mind-
fulness practices in their scope of practice. Profes-sional organizations for yoga teachers and therapists include
Yoga Alliance (YA, www.YA.org) a national registering body, and the International Association of Yoga Therapists
(AYT, www.lAYT.orQ). Standards for yoga education and credentialing of yoga therapists are being established
by these organizations.

SUMMARY

Most health practitioners work with individuals who wish to change but struggle to eat well and be adequately
active on a regular basis within the toxic nutrition environment. Yoga is a safe and inexpensive practice that can
be adapted for individuals of all ages and physical abilities and may be an effective adjunctive therapy for the
adoption and maintenance of healthful lifestyles. New evidence investigating potential benefits of this ancient
practice holds promise in the manage-ment of complex lifestyle-derived chronic diseases including T2DM and
CVD. Psychophysiolo-gy and genetics - fwo areas of rapidly emerging science - are providing new insight into
how yo-ga practice may work. Dietitians may find yoga and related mind-body practices accessible and useful
tools for supporting and maintaining behavior change in those they serve.

SB1: Overview: The Practice and Philosophy of Yoga

The Yoga Sutra, written by the sage Patanjali in approximately 250 CE, codified yoga philoso-phy and practice
in 196 sutras or phrase-threads.

Patanjali’s Eight-Limbed Path of Yoga Includes:
1. Yama: controls or restraints of attitude or behavior, primarily in community or relationship. These include:
A. Ahimsa: non-violence, compassion.
B. Satya: truthfulness.
C. Asteya: non-stealing.
D. Brahmacharya: chastity or control of the life force.
E. Aparigraha: greedlessness or charity.
2. Niyama: observances and attitudes primarily concerned with the individual. These include:
A. Saucha: purity, cleanliness.
B. Santosa: contentment.
C. Tapas: asceticism, simplicity, passion.
D. Svadhyaya: self-study, self-inquiry, philosophical study.
E. Isvara Pranidhana: devotion.
3. Asana: literally means “seat” and describes the physical practice of yoga postures.
4. Pranayama: controlling energy and breath.
5. Pratyahara: inward focusing and withdrawal of the senses.
6. Dharana: focused concentration.

7. Dhyhana: meditation.

18



AAPI'S Nutrition Guide to Optimal Health Using Principles of Functional Medicine & Nutritional Genomics Part Il

8. Samadhi: absorption into bliss consciousness.
SB2: Diaphragmatic breathing

The diaphragm is a thin skeletal muscle that separates the thoracic cavity containing the heart and lungs from
the abdominal cavity. An inhale of the breath occurs when contraction the dia-phragm increases the volume of
the thoracic cavity, drawing air info the lungs. Practice this breathing fechnique regularly to improve vagal tone
and HRV.

1. Find a comfortable seated position with a straight spine. Sitting on the edge of a cushion or blanket can
be helpful, or sit in a chair.

2. Place your hand on each side of the ribcage. Feel your ribcage expand out as you inhale, thinking
about the downward engagement of the diaphragm that fills your lungs.

3. Exhale slowly, feeling the ribcage coming back together as the diaphragm slowly relaxes and the lungs
empty.

4. Take several breaths feeling the ribcage, and let your exhale lengthen as you practice. You might
count the number of heartbeats it takes you to exhale.

5. Next, place your left hand on the chest, and right hand on the belly. Continue this breath, and notice
that the chest stays quiet and the left hand doesn’t move very much with the breath. Notice how the right
hand on the abdomen may softly rise and fall, but let the ab-dominal muscles stay relaxed. This way, you
focus on engaging your diaphragm.

6. Begin practicing for 2 minutes and work your way up to 10 minutes or longer. Notice how you feel after
this breathing practice.
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The ABCD Functional Nutrition Evaluation for the clinician:
Review of the 10 minute functional nutrition oriented physical exam
With application to a post-bariatric surgery case.

“Every Body Reveals Its Story”

P. Michael Stone, MD, MS, IFM-CP
Ashland Comprehensive Family Medicine-Stone Medical, Ashland Oregon
Faculty Institute for Functional Medicine

Abstract:

Everyone has a story and every body phenotypically reveals the unique story when examined
by the clinician with a trained eye to see. Each person deserves a routine, reproducible a
nutrition evaluation. A functional medicine nutrition evaluation includes four distinct parts:
Anthropometrics, Biomarkers, Clinical Physical Exam, and Diet, Nutrition and Lifestyle
Evaluation. Using this approach allows a routinizing of the nutrition evaluation which can
applied to every age group with age appropriate modification. The clinical physical exam
portion can be completed in 10 minutes in the clinic setting. The findings in each area of the
ABCD’s provides a constellation of information directs appropriate interventions to remedy
identified deficiencies, insufficiencies and toxicities. Applying this nutrition evaluation helps
identify “hidden hunger”- The ABCD’s of nutrition evaluation is presented using a post-

bariatric surgery case.

Background: The nutrition oriented physical exam has been used to identify nutrition
insufficiency and deficiency by aide organizations involved in care for the severely
malnourished in humanitarian crisis (1). With the increasing chronic disease in clinical practice
the encouraged predictive, preventative, participatory and personalized approach requires
each clinician to address underlying nutritional status to better leverage lifestyle changes to

help slow chronic disease and restore health and function.

There is a wide disparity in nutrition education in the clinicians practicing today. Nutrition
education during undergraduate medical school training is earmarked for a 25 hour but only %

of medical school participants reach this this benchmark (2). Nurse practitioners, Chiropractic
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Physicians, Naturopathic physicians, acupuncturists and physicians assistants have more
nutrition than the average physician by the time they complete their degree. But all of the
clinicians no matter what their academic heuristic need to be able to complete a routinized

nutrition evaluation.

Today in primary care there are many health circumstances where adequate nutrition status is
difficult to maintain. There are socioeconomic conditions and hidden hunger, genetics
influencing requirements (single nucleotide polymorphisms), over the counter and prescription
drug nutrient interactions, and challenges with food choice and habits. Bariatric surgery
induces nutrient malabsorption or induced insufficiency which requires more frequent
evaluation. Over 30 percent of the adult population in the United States had Cardiometabolic
syndrome and the therapeutic interventions for the hypertension, hyperlipidemia,
hyperglycemia and obesity offer significant opportunity for pharmaceutical/nutrient
interactions which alter absorption, requirement or speed excretion of nutrients. This

combination of realities today necessitates the clinician to have additional tools in our toolkit.

Primary care providers more often than surgeons or endocrinologists are seeing the patients on
a chronic ongoing basis. Everyone has their unique story and every body phenotypically reveals
their story when examined by the clinician with a trained eye to see. Each person deserves a

routine, reproducible a nutrition evaluation.

The functional medicine nutrition evaluation includes four distinct parts: Anthropometrics,
Biomarkers, Clinical Physical Exam, and Diet, Nutrition and Lifestyle Evaluation (3,4). The ABCD
Functional Nutrition Evaluation has been developed by the Institute for Functional Medicine for
application by clinicians, nutritionists and health coaches. It provides a routinized way to
uncover nutrition insufficiency, deficiency, imbalance or be more assured of adequacy. A review
of the ABCD of the Functional Nutrition Evaluation is followed by the nutrition evaluation of a
post bariatric surgery patient to help each clinician to see more on the other side of the

stethoscope.

Anthropometrics and Vitals:
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The clinicians exam begins with the anthropometrics which are frequently collected by the associated
clinical staff (nurse or medical assistant) and offers the clinician the initial clinical clues of the nutrition
evaluation. The anthropometrics and vitals help develop the initial clinical patterns defining nutrition
adequacy, imbalance, insufficiency, or deficiency (Table 1).The first step is to identify abnormal findings.
All of the anthropometric measurements frequently are collected and presented to the clinician for

evaluation by the medical assistant, nurse, or designated office personnel.

Table 1: Anthropometrics and Vitals (5)

Anthropometric

Abnormal Finding

measure

Height Loss of Height for age trajectory, height gain child and adolescence:
Inadequacy of protein, calorie adequacy or mal-absorptive conditions.
height loss >40 years: protein, vitamin D, Magnesium, Calcium-
osteoporosis

Weight Adequate weight gain, modulating weight loss, BMI changes <18.5, >25,

>30, part of body composition evaluation

Waist circumference

>32-36 inches (cm) >15 years of age Female, >38-40 inches >15 yo male
increased visceral or subcutaneous adiposity with underlying nutritional
and environmental causes. Part of body composition evaluation

Hip circumference

Measured and ratio of hip/waist used to help sort android, gynoid
obesity. Part of body composition evaluation

Waist to Hip Ratio

>0.80 female, >0.9 male association with inflammatory processes

Bioelectrical Impedance
Analysis (BIA)

Elevated Fat Mass, Low Fat Free Mass, Total Body Water Distribution-
Low intracellular water, High extracellular water. Part of body
composition evaluation

Temperature

<96>100 (centigrade) nutritional associations with thyroid function,
underlying infection or other causes of hypermetabolic states

Respiratory Rate

>20 or <10 adult nutrition associated factors in pulmonary and
cardiovascular function

Pulse

<50 or >100 nutrition and environmental factors involved in
dysrhythmias

Blood Pressure

<90 or >130 systolic, <60>90 diastolic- factors in endothelial
dysfunction

Oxygen Saturation

<94% cardiopulmonary and peripheral vasculature function primarily

Peak expiratory flow rate

<90 % of age and height determined, associated with factors in
pulmonary, cardiovascular function and inflammatory balance

Patterns in Body Composition.

The patterns in body composition have inspired artists and sculptors, imaginations and self-doubt over

the centuries. There are many body forms. Only since the early 1950’s in the United States has Body
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Mass Index been. Determining body composition has far advanced since the insurance actuarial tables
and the prediction of health risk. The Body mass index helps to classify body composition into
underweight, healthy weight, overweight and obese. The use of only BMI mis-identifies body
composition when used as a single calculation from height and weight (6). There are age appropriate
BMI classifications with infants, and children not using BMI as a marker (7). The addition of waist
circumference, waist to hip ratio, and determination of body fat free mass and fat mass as determined
by bioelectrical impedance analysis is helpful in directing the clinician to underlying drivers of the body
composition (5,8,9). The table below is specifically for body composition evaluation in the healthy,
overweight or obese mid adolescent through adult age groups. The waist circumference helps risk
stratify the patient. There are ethnic, gender, and waist circumference considerations when assessing
risk (Table 2). There are many different body types and composition. The further evaluation and workup
of each individual can be informed by the anthropometrics. Whether the patient is cachectic or

morbidly obese further evaluation often is merited and some of the considerations are outlined in table

3.
Table 2: Ethnic, Gender and Waist Circumference measurements associated with increased
cardiometabolic risk (10,11)

Country/Ethnic Group Gender Waist Circumference-Increased Risk

Ethnic South/Central American Male >90 cm >35.5 inches
Female >80 cm >31.5 inches

Chinese, Japanese Male >90 cm >35.5 inches
Female >80 cm >31.5 inches

Europids, Sub-Saharan African, Male >94 cm >37 inches

Eastern mediteranean, Middle

East (Arab) populations
Female >80 cm >31.5 inches

USA Male >102 cm >40 inches
Female >88 cm >35 inches
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Table 3: Body Composition Patterns, Characteristics and Evaluation Considerations (5,8)

Category

BMI

Waist
Circumference

Waist/Hip
ratio

Fat(percent)

Fat Free Mass
(Percent)

Further Evaluation or Work up

Cachectic

<15

low

<0.8 F
<0.9M

Very Low

Very low

Hypermetabolic, malabsorption,
underlying disease driven process,
or other catabolic driver

Underweight

<18

Low normal
variable

normal

Low

Low

Evaluate disordered eating,
malabsorption, immune triggers

Normal-ideal
Lean

18-24.9

normal

normal

Normal

Normal

Health monitoring

Skinny Fat

18-24.9

variable

Elevated

High(VAT)

Low

Metabolically Obese = Inflammatory
Workup, work up for causes of
sarcopenia, metabolic syndrome

Android

>25, >30

Elevated

Elevated

High(VAT)

Low

Evaluation of drivers of
inflammation and adiposopathy,
metabolic syndrome

Small Gynoid

18-24.9

variable

Normal

High (SAT)

Low/
Normal

Gastrointestinal/
Biotransformation/ HPATGG?
Dysfunction/ Toxicity, Endocrine
Evaluations

Gynoid

>25, 30

Elevated

Normal

High(SAT)

Low/Normal

Gastrointestinal/
Biotransformation/ HPATGG
Dysfunction/ Toxicity, Endocrine
Evaluations

Andro-gynoid

>25,>30

Elevated

Mixed

Over VAT/SAT

Low/Normal

Gastrointestinal/
Biotransformation/ HPATGG
Dysfunction/ Toxicity, Endocrine
Evaluations and evaluation of
drivers of inflammation and
adiposopathy, metabolic syndrome

Large Muscled

>25,>30

Elevated

Normal

Low

High

Normal health = monitoring

HPATGG-Hypothalamic-Pituitary-Adrenal-Thyroid-Gonadal-Gastrointestinal axis.

Biomakers:

The use of biomarkers for nutrition evaluation is wide ranging. Common laboratory, chemistry panel,
complete blood count with differential, thyroid function, vitamin D3, iron, ferritin and transferrin are
frequently ordered. A more thorough clinical prompt has been developed which helps the clinician
evaluate the macronutrients (Protein, Fats, and Carbohydrate) and the micronutrients (Minerals,
Vitamins and Phytonutrients) through a functional nutrition lens (Figure 1). The common laboratory
(tier 1), the less common but ordered when a more focused evaluation of status is desired (tier 2) and
the least commonly ordered in very specified situations are (tier 3) are listed in order (5,12).
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Figure 1: Nutritional Lab Biomarkers Ordered in the Macronutrient and Micronutrient Groupings®
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Clinical Exam: The Head to Toe Functional Nutrition Oriented Physical Exam in Primary Care

To perform the 10 minute nutrition physical exam the patient needs to be able to take off their shoes

and socks, you will need a stethoscope (to listen to the jaw and chest), a headlamp (outdoor supply

store) which allows your hands to be free, a magnifier (to look at skin and nails), a camera with macro

(or cell phone), tongue depressor, gauze, long handle g tip and oxygen saturation monitor. A salted rice
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cracker and some water allows the practitioner to view chewing and swallowing. A bitter taste strip and

smell card for evaluating taste and smell are used.

When starting the physical exam any finding needs to be put in the context of the finding to the history,
the patients timeline, the company that the physical exam finding keeps (other signs or symptoms,
laboratory), and the quality and quantity of the patients modifiable lifestyle habits (sleep, exercise,
nutrition and diet food habits, relationships, and stress and resilience). Understanding the context,
company the finding keeps, the quality and quantity of modifiable lifestyle factors can increase the

sensitivity and specificity of the findings. The 10 minute nutrition physical exam is outlined in Box 1.

Box 1: 10 Minute Nutrition Physical Exam Highlights

Hair: Thinning, areas of hair loss, color or hair distribution inconsistent with age. Magnify the end of the
hair, have the patient put traction on their hair at the nap of the neck and count how many hairs come off
in between thumb and first finger pinch. Note the color and luster change.
Scalp: alopecia, seborrhea or dandruff.
Ears: Note the earlobe creases
Nose: Cover one nostril and have the patient breath through the nares. Is it clear air flow- swollen
turbinate’s, altered septum, test for smell will be altered. Are there allergies? Skin around the nose: look
for seborrhea or rosacea
8 Step Mouth exam (Stone IFM):
1. place hands on the TMJ open and close. 4cm + vertical space between teeth of the lower jaw and
teeth of the upper jaw.
2. Lips: Evaluate cracking, angles of the mouth. Have the patient pull the bottom and top lip and
show you the inner lip mucosa.
3. Soft palate: have the patient show you the soft palate, tonsils size and uvula. Hard palate: have
the patient tip their head back
4. Tongue: have the client stick out their tongue look for color, coating (grade 1,2 or 3), symmetry,
movement, taste bud distribution and atrophy, piercings, frenulum, vasculature of the under
tongue
5. Gums: have the patient pull on their lower and upper lip and show you their gums. Run the g tip
along the inner and outer teeth looking for inflammation, pain, bleeding. Signs of gingivitis or
periodontal disease.
6. Buccal mucosa: Have the patient open their mouth and to look for lesions, note hypertrophy of
stensen’s duct orifice.
7. Teeth: Count the teeth. Look for amalgams/dissimilar metals. Note Restorations. Signs of chronic
dental plaque. Tooth fractures, enamel attrition. Fluorosis.
8. Chew and swallow. Oxygen saturation and swallowing. Evaluate taste of salt (rice cracker and
bitter using a phenylthiocarbamide- bitter strip)

Neck: view the skin, watch the swallow evaluate the movement, Pemburton Maneuver for retrosternal
thyroid, palpate the thyroid with each lobe being equal or smaller than size of the patients distal thumb.
Chest: watch the respirations, chest movement. Listen for wheezing, ralls

COR: Feel for lateralized PMI and tachycardia. Use the oxygen saturation monitor for pulse.
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Skin: look at the skin of the face, neck, arms, legs, feet, skinfold the thickness on the back of the hand
overlying the 4" metacarpal- greater than 2 mm thick is normal.

Nails: have the patient show you the nails of the hands and feet.

Musculoskeletal: look at symmetry, temporal wasting, thenar and hypothenar wasting, tenderness over
the growth plates, tenderness over the anterior tibial spine, peripheral edema lower extremity

Neuro: Get up and Go: an evaluatory step for Sarcopenia, CNS, Peripheral NS activation. Romberg, also
stand up/sit down 5 times for strength and sarcopenia. Monofilament testing of the first and fifth finger
and toe, right and left foot distal most digit. 128 hz tuning fork vibration sense evaluation of speed of
extinction of the thumb and 5 finger, great toe and fifth toe distal phalange proximal to the nail.

Hair and Eyebrows (5,13,14,15,16,17)

The Hair exam will often show changes in luster, a transition from silky to course with inadequacy of
protein. In diabetics there is a greater change in the sulfur content of hair and nails which results in a
change in character. Periodic severe protein inadequacy can lead to the flag sign. Increased antioxidant
with the inadequacy of antioxidants or cofactors for superoxide dismutase can result in premature
graying. Alopecia, easy pluckability at the nap of the neck is associated with protein, zinc and other
nutrients. Loss of hair or thinning of hair seen in copper deficiency, conditions promoting
hypothyroidism (iodine, zinc, and selenium deficiencies) or thyroid autoantibody promoting conditions
(celiac disease, hashimotos thyroiditis) often have hair changes. The eyebrows lateral hair loss, Queen
Annes sign, is associated with hypothyroidism but is poorly sensitive and specific with many other non
nutritional associated causes. Many conditions of the hair can have a nutrition deficiency component

and should be considered in the differential (Table 4).

Table 4: Hair Findings associated with nutrient deficiency or insufficiency?

Finding Nutrient Deficiency or | Other Conditions Associated With This Finding (partial
Insufficiency listing)

Alopecia areata Protein, iron, zinc, Autoantibodies (thyroid), gluten, hypothyroid, syphilis,
copper, biotin traction alopecia, monilethrix, androgenic alopecia,

lupus, discoid lupus, dermatomyositis, tinea capitis,
smoking, anemia, heavy metal poisoning,
hypopituitarism

Androgenic alopecia | Iron, zinc, vitamin A, Hypothyroid, alopecia areata, syphilis, traction
vitamin D, vitamin C, alopecia, monilethrix, lupus, discoid lupus,
biotin, folic acid dermatomyositis, tinea capitis

Hair thinning Protein, zinc, selenium | Hypothyroidism, anemia

Premature graying Copper, B12 Genetic, oxidative stress, smoking, UV light

Dry hair EFA Hypothyroidism
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Dandruff EFA, zinc Seborrheic dermatitis, psoriasis, atopic dermatitis, tinea
capitis, rosacea, xerosis, chemical drying, vitamin A
toxicity

Dull hair, lusterless Protein, iron, EFA Chemical effects

Hair depigmentation | Protein, copper, zinc, Chemical or hair treatment effects, sun or

biotin, B12 environmental exposure

Corkscrew hair Vitamin C Steroids, tinea capitis, rare autosomal disorders,
ectodermal dysplasia, scurvy

Swan-neck hairs Vitamin C Scurvy

IStone, PM, Dotson N, Institute for Functional Medicine: Applied Functional Medicine in Clinical Practice,
ABCD of Functional Nutrition Evaluation Companion Guide. Institute of Functional Medicine, Federal
Way, Washington. 2017

Eyes (18,19)

Turning the attention to the eyes, first simply retracting the lower lids often reveals pallor. The
subconjunctival pallor of the lower lid is very predictive of all cause anemia (20), with the likelihood ratio
of 16. The underlying causes nutritionally include: protein, iron, folate, B12, and vitamin C most
commonly, but other nutrients involved as cofactors in hematopoiesis have been associated with
anemia. The lateral corner of the eye dryness or inflammation is associated with riboflavin insufficiency
and the conjunctiva can reveal dryness (vitamin A), hyperkeratotic bitot’s spots (vitamin A), and corneal
xerosis responds well to vitamin A drops. Dark vision adaptation is not commonly completed in the
primary care clinic, but night vision loss not improved by vitamin A supplementation can be improved

with the addition of zinc.

8 step mouth exam

Oral health problems are preventable, common and painful. Access to dental and mouth care is
becoming more difficult. A recent study in the United States documents that 65 percent of the adults
over the age of 65 and half the Medicaid population has no dental insurance (21). Primary care clinicians
need to feel comfortable with the 8 step mouth exam which reveals findings linked to nutrition

insufficiency (22). The 8 step mouth exam is summarized in Box 2
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Box 2: 8 Step Mouth Exam

8 Step Mouth Exam?

1) Jaw Movement: symmetry, crepitus, pain, mouth opening >4 cm

2) Lips: Dry cracking, angular stomatitis/cheilitis, ulcerations, fissures, perioral rash, loss of lip
borders, lesions, edema, piercings, developmental deficits

3) Hard and Soft palate: cleft or oropharyngeal deficits, boney lesions- torus palatinus or
mandibularis, assymetric movement, uvula swelling of absence, lesions- stomatitis or
ulcerations

4) Tongue: abnormal movement, enlarged, scalloping, color (red, pale, black, white), coating
(brown black, white, yellow), glossitis with pain, taste bud distribution and prominence,
fissuring: central, transverse, lambda. Ankyloglossia, lesions: ulcerations, cysts, plaques,
Tongue varicosities, Wharton duct blocked.

5) Gums: Bleeding, friability, bruising, lesions, macules, tenderness, burtons lines, gingivitis,
periodontal disease, hyperplasia

6) Buccal Mucosa: Abrasions, lesions-macules, papules, plaques, ulcerations, linea alba,
amalgam tattoos, stenson’s duct papilla, xerostomia

7) Teeth: Missing teeth, tooth attrition or abrasions, dissimilar metals, periodontal ligament
pain, enamel dysplasia, enamel discoloration (fluorosis), plaque (tartar)

8) Chew and Swallow: chew without pain, swallow without choking, oxygen saturation drop of
>2% if difficulty swallowing. Tastes: Salty, sweet, bitter, sour

IStone, PM, Institute for Functional Medicine: Functional Nutrition Exam: The Mouth Companion
Guide. Institute of Functional Medicine, Federal Way, Washington. 2015

The 8 step mouth exam starts with opening the mouth. Can the patient open their jaw (step 1).

Decreased movement of the jaw, pain in the temporomandibular joint, increased pain and decreased

upper and lower tooth distant opening <4 cm is associated with increased malnutrition (22). The lips

(step 2) can be dry and cracked from increased environmental dehydration, radiation damage, but can

also show mild to severe vertical cracks (cheilitis). The corners of the mouth with inflamed sores can be

angular stomatitis associated with a number of mineral and vitamin insufficiencies. The oral mucosa

findings associated with micronutrient deficiencies are summarized in table 5.

Table 5: Oral mucosal findings with associated micronutrient deficiencies (23)

Oral mucosal Findings Associated Micronutrient Deficiency

Angular Cheilitis (corner of the Riboflavin, Nicotinic acid, Folic Acid, Biotin Cobalamin, Vit C, Fe,

mouth), Cheilisis (dry cracking) Zn. /Riboflavin, Niacin, Pyridoxine

of the lips

Burning Mouth Syndrome Pyridoxine

Candidiasis Folic acid , Cobalamin, Iron

Glossitis Riboflavin, nicotinic acid, pyridoxine, folic acid, Cobalamin, iron,
protein energy malnutrition

Lip fissures Pyridoxine
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Oral Sensitivity

Thiamine, pyridoxine

Recurrent apthae

Riboflavin, Folic acid, Cobalamin, Ascorbic Acid

Stomatitis

Nicotinic acid, Folic acid, Cobalamin.

Periodontal disease

Vitamin A, D, E, B-Carotene, Thiamin, Folate B12, E, C, Ca, Se

Poor mucocutaneous border

Riboflavin, Niacin, pyridoxine, Zinc

The soft palate movement or lack there of provides clues to the ease of airway protection. The hard

palate body defects and oromaxillary clefts are associated with methylation factor inadequacy during

early organogenesis (24,25,26, 27). These can be genetic or environmentally nutrition impacted. The

degree of swelling of the tonsils gives the clinician hints of chronic, recurrent infection history or tissue

redundancy might lead to consideration of sleep apnea. With the patient saying Ahhh, or breathing in

the normal movement of the soft palate an uvula provides reassurance of probable airway protection.

When breathing out, the clinician may sense the odor of the breath. Intraoral conditions cause the

majority of halitosis. Associated breath odors are listed in table 6.

Table 6: Breath Odor and associated pathology or conditions (5, 28)

Compounds

Odor Description’?3

Systemic Pathology*

Other Conditions

Ketones

Sweet, decomposing
apples

DM, Ketoacidosis

Low fat, low CHO
diet/Fasting

Dimethylamine,
trimethylamine

Fishy, rancid butter,
boiled cabbage

Uremia, Renal Failure,
Trimethylaminuria,
haemophilus influenza
or Strep pneumonia
lung infections

Menstruation, Preterm
infants fed choline food
supplement,
Alzheimer's disease

Diamines- cadaverine,
putricine

Putrid

Scurvy, Periodontal
abscess, herpetic
gingivitis, oral ulscers

Chronic tonsillitis,
tonsilloliths, foreign
bodies in the nose

Dimethyl sulfide,
mercaptins,
dimethyldisulfide
(volatile sulfur
compound)

Fetor Hepaticus

Liver Diseases,
hepatocellular failure

Sulfur Drugs-
disulphiram

Limonene

Citrus

Hepatic
encephalopathy

Hydrogen Sulfide

Rotten eggs, feces

Periodontal disease,
abscess, oropharyngeal
infections-anaerobes

Endogenous oral
malodour (Tongue
biofilm)

Volatile organic
compounds including
the Volatile sulfur
compounds.

Sewage Breath

Bronchiectasis,
gastroparesis,
intestinal obstruction,
pulmonary abcess

Periodontal disease,
dental abscess,
tonsillar infection.
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C2-C8 normal and Uremic Uremia or Oversupplementation

BCAA Oropharyngeal cancers | of branch chain
aminoacids.

Acetone Solvent smell Lung carcinoma Rapid fat loss in calorie
restricted diets®

! Kapoor U, Sharma G, Juneja M, Nagpal A : Halitosis: Current concepts on etiology, diagnosis and
management. Eur J Dent. 2016 Apr-Jun; 10(2): 292-300. doi: 10.4103/1305-7456.178294 *Hayden GF:
Olfactory diagnosis in medicine. Postgrad Med 1980:67:110-118. 3O'Hara ME, Fernandez Del Rio R,
Holt A, Pemberton P, Shah T, Whitehouse T, Mayhew CA. Limonene in exhaled breath is elevated in
hepatic encephalopathy. J Breath Res. 2016 Nov 21;10(4):046010.4Das S, Pal S, Mitra M: Significance of
exhaled breath test in clinical diagnosis: a special focus on the detection of Diabetes Mellitus. J Med Biol
Eng 2016;36:605-624.5 Ajibola OA, Smith D, Spanel P, Ferns GAA: Effects of dietary nutrients on volatile
breath metabolitesJournal of Nutritional Science 2013: 2, e34, 1-15,d0i:10.1017/jns2013.26

The tongue (step 4) might be sore (glossitis- niacin), have altered color (red-iron, magenta riboflavin,
pale iron, B12, or folate anemia, or coating of black, brown, white (5,29,30) with different levels of
anaerobic bacteria suggesting dysbiosis of the upper gastrointestinal tract (31). The median glossitis
seen in the posterior middle of the tongue is most associated with candida overgrowth. (31). The
tastebud atrophy without glossitis has different initiators than the shorter list of nutrients associated
with painful glossitis (Tables 5,8). Checking the taste sensitivity with phenylthiocyanate taste strips or
simple a salted rice cracker (salt), a chocolate chip (sweet), kale or a taste of coffee (bitter), or lemon
juice (sour) can inform taste sensitivity and preferences which are altered by many medications (32,33).
Taste loss is seen in severely, zinc, vitamin A, copper patients in gastric bypass (34,35). The tongues

thickness will diminish in protein under-nutrition and weight loss which can lead to increased difficulty

eating, and positioning food to swallow leading to increased chocking (36).

The gums (step 5) looking inflamed, bruising or bleeding with touch, flossing, or brushing can be
indicative of vitamin C deficiency, infection, or coagulopathies not with nutrition undertones.
Periodontal disease can have systemic effects (37,38) Darkened lines on the gums just above the gum

line (Burton lines) can be due to lead, barium, other heavy metal, or cisplantin staining. (39,40,41).

The Buccal mucosa, holds stentens duct, or parotid duct allows saliva from the parotid to bath the
mouth. It is near the second upper molar exiting through the buccal mucosa. The stensens duct papillae
can be hypertrophic in thiamine deficiency, and the parotids are also enlarged in patients who have
alcohol induced thiamine deficiency. Psoriatic plaques or celiac associated lesions of the buccal mucosa
(step 6) are seen suggesting up-regulated immune response often visible in the oral mucosa long before
or in isolation of other skin lesions (psoriatic plaques or dermatitis herpetiformis)(42,43,44). Many of the

nutrient deficiencies affecting the gums and buccal mucosa are found in Tables 7 and 8.
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The teeth (step 7) can be acutely decalcified in prolonged malabsorption of calcium (45,46). The caries
associated with chronic oral dysbiosis can be seen. The oral bacteria changes with many conditions
associated with under-nutrition (bulimia, celiac, autoimmune conditions, diabetes,) and with the
diminishment of salivary quantity and pH and medications the teeth are susceptible as the pH drops
below 5.8. Cracked or broken teeth and tooth loss are associated with greater under-nutrition. Having
less than 20 teeth in the mouth is a harbinger or predictor of osteoporosis a latency disease of
hypovitaminosis D, calcium, magnesium, and protein undernutrition.(47). A mouth with many
amalgums or restorations suggest a history most commonly of prolonged dysbiosis of the oral cavity.
Tooth enamel dysplasia is also 20 X more common in celiac patients, though hypovitaminosis A and D in
the womb are also associated with marked enamel dysplasia (48 ). The challenges of restorations and
the effects on certain people sensitive to the metal alloys has led to studies on the metallic ions released
from the orthodontic allowys their toxicity and DNA effects (49). Chronic fluoride toxicity, dental

fluorosis is increasing and may play a role in subclinical hypothyroidism in children (50,51)

Having the patient chew a rice cracker and swallow (Step 8) water successfully without choking, delay,
hesitancy suggests that they can protect their airway and if their oxygen saturation does not drop 2%
while chewing and swallowing they are at decreased risk of aspiration or pneumonia ( 52,53,54 ). The
smooth muscle of the esophagus and its normal function magnesium sufficiency, and adequate
melatonin for control of gastric reflux (55,56). A more in depth and specific nutrition evaluation of the
mouth and dental exam have been recently available through the N-sight.org nutrition physical exam

functional medicine teaching sight (22, 57).

Single nutrient deficiencies can cause pleomorphic signs and symptoms depending on the
individual requirements altered by their individual genetic single nucleotide polymorphisms. By
considering the diet, nutrition and lifestyle influences and the physical exam findings the
clinician can be clued to clinical patterns. The mucosa of the mouth rapidly turns over making it
vulnerable to nutritional inadequacy. The individual nutrient deficiencies associated with oral

findings and linked to other signs and symptoms are listed in Tables 7 and 8.
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Table 7: Mineral deficiency and toxicity signs in the mouth (58)

Mineral Condition

Iron Glossitis, angular Cheilitis, mucosal atrophy (increased susceptibility to
carcinoma), candidosis

Copper May prevent acid production in dental plaque, High copper Chewing habits
(areca nut) promotes oral submucous fibrosis.

Zinc Delayed wound healing, supplementation postpones radiation induced

mucousitis, oral candidiasis, increased incidence taste disturbance.
Associated with loss of smell, first with the sensation of salt taste. Toxicity
associated with metallic taste (>1000mg).

Selenium Deficiency impairs wound healing, toxicity associated with garlic odor
(dimethylselenide )

Table 8: Vitamin deficiency signs in the mouth (59,60)

Deficiency Manifestation

Vitamin A Hyperkeratinization of oral mucosa, impaired healing, impaired bone
and tooth formation, blockage of salivary duct/reduced saliva flow,
mucocutaneous candidiasis, potentiates existing inflammation
Vitamin D Delayed tooth eruption/development, enamel hypoplasia, rickets,
osteoporosis and low alveolar bone density, increased gingival
bleeding, increased susceptibility to dental caries

Vitamin E Rare-anemia

Vitamin K Impaired blood clotting, gingival bleeding

Vitamin C Gingival bleeding, impaired wound healing, impaired mucosal
membrane integrity, salivary gland hypofunction

Folic Acid/folate Anemia, Glossitis, chelitis, increased carriage of candida, cleft palate,
orofacial clefts*.

Thiamin Stomatitis, burning mouth syndrome

Riboflavin Angular cheilitis, burning oral mucosa, ulceration

Niacin Angular stomatitis, papillary atrophy of tongue, fissuring, painful
glossitis, halitosis

Pyridoxine Glossitis, angular stomatitis, cheilitis

B12 Pernicious anemia, redness and burning of the tongue, tongue

fissuring, nuclear enlargement of mucosal cells, epithelial dysplasia

Smell and Taste

Many conditions change the sense of smell and taste. The loss of smell or the altered sense of taste
changes what our patients choose to eat, how they recall memories around meals and relationships in
their past and impacts their health because of the altered variety of foods that are chosen in the course
of their day.

To test the sense of smell, each nostril should be tested individually for patency first and then the smell
offered to the patient. Simple cinnamon, coffee or clove oil can be used, however recently more precise
cards or smellent pens are available to the clinician. Determining anosmia, hyposmia is important
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because it leads the clinician to look further into underlying conditions which affect the patients health,
food choices, and potentially nutrition adequacy (Table 9)(5).

Table 9: Smell evaluation using a 4 odor smell card *

Finding Nutrient Other Conditions Associated With This Finding (partial listing)
Deficiency or
Insufficiency

Smell identification
with 4 odors?

Normal: 6-8/8 None associated
Hyposmia: 1-5/8 | Zinc, copper, iron, | Medications (partial list):
Anosmia: 0/8 jodine, vitamins A, o Calcium channel blockers: nifedipine, amlodipine,
E, B complex: B2, diltiazem
B3, pantothenic o Lipid lowering: cholestyramine, clofibrate,
acid, biotin, pravastatin
folate, B12 o Antibiotic/antifungal: streptomycin, terbinafine,

doxycycline, ciprofloxacin

Antithyroid: carbimazole

Opiate: codeine, morphine

Antidepressant: amitriptyline

Antiepileptic: phenytoin

Nasal decongestant: phenylephrine,

pseudoephedrine, oxymetazoline

- Inhalants or topicals: smoking, agyria (topical silver
nitrate), cadmium fumes, pesticides, intranasal
cocaine

- Other etiologies: 15-25% post URI, head and dental
trauma, neurologic disease (Alzheimer, Parkinson,
multiple sclerosis).

IStone, PM, Dotson N: Applied Functional Medicine in Clinical Practice, ABCD of Functional Nutrition

Evaluation Companion Guide. Institute of Functional Medicine, Federal Way, Washington. 2017. 2Upsit 4

odor identification screen. Sensonics international. Sensonics.com.

O O O O O

People who are super bitter tasters consume up to 200 less servings of vegetables a year (62, 63). Using
a simple bitter taste strip allows the easy evaluation of the super bitter taster patient. This allows the
clinician, nutritionist or health coach to steer the patient to different food choices in the therapeutic
plan. To offer a bitter taster a morning vegetable smoothie with large amounts of kale, arugula, or other
high calcium (bitter) vegetables would not be successful. But knowing the patient is a super bitter taster
would encourage the addition of coconut oil, a bit of sweet (dates, honey for example) or sour (lemon or
citrus) and adding ice which would make the high calcium, magnesium, potassium, vitamin A, beta
carotene rich smoothie more palatable. The associations of bitter taste, taste loss and food choice are
outlined in table 10.
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Table 10: Bitter Taste, Taste Loss, Nutrient insufficiency and Food Choice Associations?

Finding

Nutrient Deficiency
or Insufficiency

Associations

No bitter taste Genetically Increased intake of greens improves the intake of plant-
determined based antioxidants, minerals, and essential fats compared to
super bitter tasters
Some bitter taste | Genetically Intermediate vegetable eaters
determined
Super bitter taster | Genetically Less intake of vegetables/year; less intake of calcium-rich
(often prominent | determined vegetables

anterior tongue
taste buds)

No taste or

loss of taste (one
or more individual
tastes: sweet,
salty, bitter, sour,
umami)

Causes of taste change or loss:

Infection/abscess: oral candida, periodontal disease,

gingivitis, URI

Oral appliances: dentures, prosthetics

Postsurgical: middle-ear surgery affecting chorda

tympani; oral or dental surgery, especially third

molar extraction

- Radiation: HEENT irradiation with oral mucositis,
xerostomia

- Medications: intranasal zinc, chlorhexidine,
chemotherapy, ACE inhibitors, ARBs, calcium
channel blockers, diuretics, macrolides, terbinafine,
fluoroquinolones, protease inhibitors, griseofulvin,
PCN, tetracyclines, metronidazole, antiarrhythmics,
antidepressants, anticonvulsants, lipid-lowering
agents

- Toxins: pepper gas, weed killer, ammonia, benzene,
cadmium, iron, lead

- Head trauma: concussions, closed head injury

IStone, PM, Dotson N, Institute for Functional Medicine: Applied Functional Medicine in Clinical Practice,

ABCD of Functional Nutrition Evaluation Companion Guide. Institute of Functional Medicine, Federal

Way, Washington. 2017

Protein malnutrition,
copper, iodine, iron, -
zing, vitamins A, D, E,
niacin, riboflavin, -
pyridoxine, -
pantothenic acid,
folic acid, B12

Neck

The skin of the neck might reveal acanthosis nigricans or increased skin tags common with insulin
resistance so underlying causes for that resistance should be considered including adequacy of vitamin D
and chromium. The increased epidermal growth factor involved in the mechanism of increasing skin
tags with insulin resistance is also influenced by larger doses of niacin. Thyroid enlargement is
associated with endemic goiter (iodine), but also with conditions which diminish zinc, selenium, or
protein inadequacy with tyrosine. Competing cations (Bromine, fluoride, chloride, or radioisotopes of

iodine) can also influence the thyroid function. The other associated sighs and symptoms of
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hypothyroidism are well documented and can be scored by the Billawicz score (Table 11). The addition
of the Billawicz score here is to emphasize that none of the nutrition deficiency signs or symptoms occur
in isolation. The clinician always needs to consider the plethora of intricate roles each of the nutrients
play in our normal physiologic balance. The case of the hypothyroid patient who presents with a
constellation of signs and symptoms the deficiency of zinc or selenium, iodine or tyrosine is not always
considered when writing for thyroid replacement. But by considering the nutritional influences or
environmental nutrient interactions (bromine, fluoride, chlorine) and correcting any deficiencies the

restoration of normal thyroid axis function is more likely.

Table 11 : Billawicz Score for Hypothyroidism (20)

Finding Present Absent
Symptoms

Diminished sweating +6 -2

Dry skin +3 -6

Cold intolerance +4 -5
Weight Increase +1 -1
Constipation +2 -1
Hoarseness +5 -6
Parasthesias +5 -4
Deafness +2 0

Physical Signs

Slow Movement +11 -3
Course Skin +7 -7
Cold Skin +3 -2
Periorbital Puffiness +4 -6
Pulse rate <75 +4 -4
Slow ankle jerks +15 -6

Score of >+30 has A likelihood ratio of 18.8 or approximately 60% chance (without Laboratory)(20)
Chest:

The Respiratory rate and chest movement with or without the presence of wheezing can be indicative of
bronchoconstriction (magnesium and other nutrients of mitochondrial function and diminished
oxidative stress), increased pulmonary inflammation (vitamin C, essential fatty acids, vitamin A, vitamin
D) or secretions (phytonutrients- quercetin) which can each have nutritional insufficiency associated
causes. Ralls can be heard in many conditions associated with congestive heart failure. High output
failure is seen in thiamin deficiency. Though beriberi is considered rare in developing countries, with the
increased use of bariatric surgery there have been more cases of “bariatric beriberi” documented (Table
10) (63). Coenzyme Q10 has been successfully used to improve patients from New York heart

association class 4 to 3 and those in class 3 to class 2 (64, 65).
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The cardiac exam might reveal high output failure of thiamine deficiency, arrhythmias associated with
hypo-magnesemia, hypokalemia, or essential fatty acid inadequacy (63, 66) Orthostatic changes

associated with sympathetic dysfunction are seen with malnutrition, anorexia, chronic vomiting.

The Abdominal exam might reveal fluid accumulation of inadequate intake or absorption of protein
with a markedly decreased oncotic pressure there is increased change of extravascular fluid
accumulation. Insulin resistance associated with visceral adiposity is also associated with increased
abdominal waist to hip ration (see anthropometrics). Previous surgical sites or slowly or poorly healing
wounds are seen in protein, arginine, essential fatty acids- EPA and DHA to aid in the inflammatory axis,
zinc, vitamin A, D, C under nutrition and have improved wound healing when these nutrients are
optimized (67). But when considering the optimization of healing, all of the macronutrients and
micronutrients play a significant role (67). Diet, nutrition and lifestyle evaluation should be considered in
all those with chronic wounds. Chronic wounds are often seen on the lower extremities, sacral or ischial
pressure points in the chronically ill. Chronic wounds require 5 main areas controlled: adequate oxygen,
adequate nutrition, minimal edema, minimal shear stress, and no infection. These are the 5 fingers in

the glove of wound healing

Skin (17)

The examination of the skin starts on the back of the hand. Overlying the back of the hand, the 4"
metacarpal pinch the skin. If the skinfold is greater than 2 mm then there is a decreased incidence of
osteoporosis. Look at the skin on the hands and forearms for bruising (vitamin C and K) capillary
instability). Looking for skin changes on the hands and forearms could include signs of xerosis (essential
fatty acid insufficiency), sunlight associated changes darkening and flakiness (niacin), or on the back of
the arms hyperkeratosis pilari (vitamin A, essential fatty acids, the B vitamins associated with the
desaturases and elongases of essential fatty acid deficiency). Though hyperkeratosis pilari and the
associated toad skin of phrynoderma, which often overlies elbows is associated with vitamin A, B
complex, or essential fatty acid deficiency, it is also associated with the deficiency of the cofactors

involved with elongase and desaturase functions of essential fatty acid metabolism.

The skin of the face might reveal seborrhea of the eyebrows, about the nose whose nutrient
insufficiency associations are biotin, essential fatty acids, occasionally zinc, and vitamin A insufficiency or

toxicity. The irritations of angular blepharitis and angular stomatitis have been discussed above.
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While examining the skin and skin of the feet, increased warts (zinc insufficiency) have increased
incidence in zinc deficiency agricultural regions. Zinc is necessary for adequacy of the T cell function

associated with virus surveillance.

The skin color changes associated with iron deficiency, or the bronzing with hemochromatosis
and iron toxicity are generalized and noted. Malassma can be associated with B12 inadequacy (B12
trap) in the setting of folate supplementation. Darkening of the skin overlying the extensor surfaces of
the joints of the toes and fingers is also seen in severe B12 deficiency as B12 is needed for normal
tyrosine metabolism and if it not present there is shunting toward melanin formation. This is the same

mechanism suggested for melisma and is more prominent in the sun exposed areas.

The scalp often reveals increased dandruff of seborrhea and the considerations of essential fatty
acid adequacy, zinc undernutriture, vitamin A and D balance should be considered. The cradle cap in
infants can be correlated to fatty acid balance (>omega 6 with inadequacy of omega 3 levels). The skin
around the mouth, entroitus, urethra, and anus are areas where severe zinc deficiency and associated

periorificial rash of genetic or acquired acrodermatitis enterohepatica is revealed.

Thickened calluses out of perportion to lifestyle, occupation, or exercise is associated with
essential fatty acid (omega 6) inadequacy. As with many of the physical exam findings. They do not
appear singularly, meaning that rarely do you see only thickened calluses and not one of the other

essential fatty acid insufficiency signs.

Table 12: Macro and Micro Nutrient Insufficiency skin signs with other constellation signs of deficiency

Nutrient Symptoms or Findings (Partial list)
Macronutrients

Protein Skin: dry, thin, loose, wrinkled

energy Hair: fine brittle hair, alopecia
malnutrition Nails: fissuring and impaired growth

Mouth: angular cheilitis, loss of buccal fat

Gl: abdominal distension and occasional rectal prolapse, diarrhea,
constipation

Musculoskeletal: loss of subcutaneous fat and muscle mass
General: failure to thrive

Protein energy Skin: generalized dermatitis, “flaking enamel paint” or “cracked
malnutrition with pavement” dermatitis, edema, increased pigmentation on arms and
edema legs
Hair: dark brown hair becomes a rusty red, light colored hair becomes blonde
(flag sign)

Gl: distention of abdomen
Neurologic: irritability, lethargy, apathy
General: failure to thrive
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Essential fatty
acid deficiency

Skin: xerosis, scaly, diffuse erythema, poor wound healing, traumatic
purpura, alopecia, thickened calluses,

Nails: brittle nails

Neurologic: associated with attention deficit disorder

Micronutrients

Copper deficiency
(genetic—Menke’s
disease)

Skin: hypopigmentation, follicular hyperkeratosis, inelastic depigmented
skin at nape of neck, axillae, trunk
Hair: kinky or steel-wool hair: short, sparse, lusterless, tangled, depigmented
Mouth: arched palate, delayed tooth eruption
Musculoskeletal: hypotonia
Neurologic: ptosis, reduced facial movements, multifocal degenerative
disease of grey matter, demyelinating disease, ataxia, hypotonia,
seizures
General: failure to thrive, developmental delay
Genetic: Menkes gene on chromosome X q13; P-type ATPase

Copper deficiency
(acquired)

Skin: poor wound healing

Hair: hair loss, alopecia

Musculoskeletal: muscle and joint pain

Hematologic: anemia and neutropenia

Neurologic: optic neuropathy, myelopathy, paresthesia’s, carpel tunnel
syndrome

General: fatigue

Iron deficiency

Skin: generalized pruritus

Hair: lusterless, dry, focally narrow and split hair shafts, heterochromia
of black hair, hair loss (alopecia) or thinning

Nails: fragile, longitudinally ridged, lamellated brittle nails with thinning,
flattening of nail plates, koilonychias

Ocular: blue sclera

Mouth: aphthous stomatitis, angular stomatitis, glossodynia, atrophied

tongue papillae

Zinc deficiency
(genetic—

acrodermatitis
enteropathica)

Skin: eczematous and erosive dermatitis, preferentially localized to
periorificial and acral areas, alopecia, superinfection with Candida
albicans and Staphylococcus aureus

Gl: diarrhea

Neurologic: irritability, whining and crying

General: lethargy

Genetic: defect in the intestinal zinc transporter (ZIP4)

Vitamins

Vitamin A deficiency

Skin: xerosis, skin fissuring (dermatomalacia), phrynoderma, perifollicular
hyperkeratosis
Ocular: impaired dark adaptation, exopthalmia, corneal
xerosis, ulceration, keratomalacia, corneal perforation,
blindness
Mouth: xerostomia
Musculoskeletal: hypotonia
Neurologic: hypogeusia

Vitamin D Deficiency

Skin: pale, increased inflammation, thicker
increased basal cell, squamous cell and thicker
melanoma compared to normal vitamin D level
patients.

Hyperaesthetic pain response to skin lesions,
increased pain sensitivity

Musculoskeletal: hypotonia, increased pain.
Metaphaseal, periosteial pain

Cardiovascular: increased hypertension
Neurologic: increased hyperesthesia, pain.
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Thiamine, Vitamin
B1 deficiency
(beriberi)

Skin: edema of face, sacrum; decreased sweating or hyperhidrosis;
atrophy of the skin with distal extremity hair loss
Cardiovascular: tachycardia, CHF, cyanosis.
Respiratory: occasional pulmonary hypertension
Gl: anorexia, vomiting, diarrhea
Neurologic: irritability, apathy, restlessness; Wernicke’s encephalopathy;
ophthalmoplegia, ataxia, nystagmus, laryngeal nerve paralysis
(aphonia—especially in infant beriberi)
Adult:
Dry form: symmetric distal peripheral neuropathy, sensory and motor
Wet beriberi: neuropathy with cardiac involvement
General: irritability, apathy, restlessness

Riboflavin, Vitamin
B2 deficiency

Acute:
Skin: erythema, epidermal necrolysis, mucositis
Chronic:

Skin: seborrheic dermatitis of nasolabial folds, nostrils, nasal
bridge, forehead, cheeks, posterior auricular areas, flexural
areas of limbs and genitalia

Mouth: angular stomatitis, cheilosis with erythema, xerosis,
fissuring, glossitis, magenta tongue

Neurologic: photophobia

Niacin, Vitamin B3
deficiency
(pellagra)

Skin: painful pruritic dermatitis of sun-exposed skin—scaly, dry, atrophic, in
intertriginous areas, dorsum of the hands (gauntlet); dorsum of feet
(gaiter) macerations and abrasions may occur; Casal’s necklace in the
neckline exposed to sun leads to dermatitis with erythema and
hyperpigmentation; malar suborbital pigmentation (butterfly distribution),
scrotal dermatitis, erythema, and hyperpigmentation

Mouth: angular stomatitis, cheilitis, glossitis

Gl: diarrhea, nausea, vomiting, abdominal pain, anorexia

Neurologic: nervousness, apathy, impaired memory, depression, psychosis,

dementia

General: insomnia, fatigue

Folate, Vitamin
B9 deficiency

Skin: perirectal ulcerations, perineal seborrheic dermatitis,
diffuse brown hyperpigmentation concentrated in the
palmer creases and flexures

Mouth: glossitis with atrophy of the filiform papillae, angular cheilitis, mucosal

ulceration

Gl: diarrhea

Hematologic: macrocytosis, neutropenia

Neurologic: (cerebral folate deficiency): seizures, neurologic delay,
depression, anxiety; MTHFR SNPs associated with functional folate
deficiency

Vitamin B12 deficiency

Skin: cutaneous hyperpigmentation—diffuse, symmetric or scattered
macules with greatest concentration on hands, nails, face, palmar
creases, flexural regions, and pressure points; vitiligo or
hypopigmentation

Hair: hair depigmentation—localized or diffuse

Mouth: glossitis—atrophic red painful with atrophy of the filiform papillae
in early states may be linear glossitis, angular cheilitis

Hematologic: macrocytic anemia

Neurologic: generalized weakness with paresthesias progressing to ataxia,

symmetric loss of vibration, proprioception worse in the lower extremities and

progressing to spasticity, paraplegia and incontinence; associated apathy,
somnolence, irritability, memory loss, dementia, psychosis

OInstitute for Functional Medicine. Stone PM, Boham EW: Functional Nutrition Evaluation: Skin
Companion Guide. Institute for Functional Medicine Federal Way Washington 98003. N-sight.org

44




AAPI'S Nutrition Guide to Optimal Health Using Principles of Functional Medicine & Nutritional Genomics Part Il

Nails:
Most nutrient deficiencies will present on the nail before they show up in any other clinical or laboratory
findings and in autoimmune disease and systemic diseases, onset will often show up first with nail

changes

The finger and toenails gradually grow and replace themselves over a course of 6 months to 18 months.
Nails grow at an average rate of 3 millimeters (1/8 inch) a month. Fingernails require 3 to 6 months to
regrow completely, and toenails require 12 to 18 months. (68). . If you have a postmenopausal woman
with brittle nails that should alert you to check bone mineral density and when you actually treat the

bone mineral density issue, the nails also should show up strong (69).

The diet and disease process plays a role in the content, strength, shape, and surface of the nail (69,70))
The hard, strong and flexible nail plate is influenced in growth by adequacy of keratins and cysteine rich
high sulfur proteins. Flexibility is influenced and improves with increasing the water content (71). Most
of the water content is in the middle nail with water making up 18% weight in the healthy nail, if the

water content drops below 18% the nail is brittle or above 30% the nail is soft (72).

The common signs of brittle nails (Biotin, Protein insufficiency)(73), or brittle weak ragged cuticles
(Protein, Zinc, Iron, Boron, Silica deficiencies) (73), thin brittle soft nails (iron, vitamin A, C, B6 sulfur)(68,
72,74, 75), or Weak, thin, easily bendable, with frequent cracks or chips (calcium zinc, and essential
fatty acids) are somewhat difficult to distinguish (73,74, 75) because of the definition of “weakness” so if
you remove the adjective weak then you can begin to distinguish and sort strength. Ridging of the nail
longitudinally or verticle (Protein, iron, folate, b complex)( (76-79) or onychorrhexis- the longitudinal
ridging and fissuring of the nail plate with brittleness (protein malabsorption via hypochlorhydria) might

be predicted by diet intake and medical treatment with proton pump inhibitors.

Central ridging can be seen with peripheral artery disease but also with severe malnutrition (80). The
surface of the nail can have beading (B vitamin Deficiencies)(81), or transverse ridging (protein). Beau’s
lines- deeper transverse ridging of multiple fingernails is seen with protein or zinc deficiency but also

pellagra (niacin)(82,83 ,84).

The alteration of shape with beaking (protein or in osteoporosis), clubbing (protein malnutrition) or

spooning of the nail (iron, copper, chromium and zinc, protein, cysteine or methionine)(70, 73,85,86 )

Spots and lines on nails mainly involve protein or mineral insufficiency with a few exceptions (87).

Muehrcke lines (banded nails, paired narrow white transverse bands) is seen with protein malnutrition
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(86,88). Terrys nails (opaque white plate obscuring the lunula) can be caused by general malnutrition

but also copper deficiency (89) while Lindsay half and half nails (20-60% of nail) can be seen in zinc

deficiency (90). Nails with white opaque spots (leukonychia punctate) can be seen with anemia,

hypoalbuminemia, zinc or niacin deficiencies (86). The toxicities of antimony, arsenic, fluoride, lead and

thallium can also cause lesions which look very similar (91).. The leukonychia striae (white lines) can

develop with hypoalbuminemia, selenium toxicity and deficiency (92 ). Brown nail- melanonychia have

been identified in those suffering from B12 deficiency or malnutrition (7). The Summary follows in Table

13.
Table 13: Selected Nail Findings, Nutrient Associations and Other considerations *
Nail Findings Nutrition-Associated Other Considerations
Deficiency/Insufficiency (partial listing)
(exceptions noted)
Shape
Clubbing Protein (Kwashiorkor) Acquired clubbing

(hypertrophy of soft tissue
components of the digital pulp,
hyperplasia of fibrovascular
tissue at base of the nail, with
local cyanosis)

- Lovibond angle >180
(normal 160-165)

- Schamroth’s window
test (diamond-shaped
window between
forefingers when
nails are placed
together is absent)

lodine (associated with cretinism)
Vitamin A toxicity

- General: Kwashiorkor

- Cardiovascular: congenital
heart disease, endocarditis,
arteriovenous
malformation, aortic
aneurysm

- Bronchopulmonary:
neoplasm, cystic fibrosis,
chronic obstructive
pulmonary disease (COPD),
malignancy, asbestosis

- Gastrointestinal: celiac,
cirrhosis, crohns irritable
bowel syndrome
(IBD) (5%), bacillary or
amoebic dysentery, liver
disease, tropical sprue
Thyrotoxicosis.

- Metabolic- citrullinuria

- Poisoning: phosphorus,
arsenic, alcohol, mercury,
beryllium, vitamin A

Koilonychia (spoon nails)-
(more often local rather than
systemic issues)

Protein, cystine or methionine. Iron,
copper, chromium, selenium, zinc
Riboflavin, niacin (pellagra), vitamin

C

Wide differential:
Physiologic - child
Idiopathic (congenital)

Acquired

Metabolic/endocrine: Insulin
resistance (IR), diabetes mellitus
(DM), acromegaly, hemochromatosis,
porphyria, dialysis, thyroid disease
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Dermatological: alopecia, areata,
Darier's disease, lichen planus,
psoriasis, Raynaud’s syndrome,
autoimmune (systemic lupus
erythematus[SLE]),

Lifestyle: walking barefoot or
crawling can lead to only lower
extremity koilonychias (benign)
Occupational: Exposure to
petroleum-based solvents, contact
with oils, engineering industry
Infections: syphilis, onychomychosis
Traumatic: Toes of crawling children
or rickshaw boys, carpel tunnel
syndrome (hands)

Cardiovascular: aortic stenosis,
hemodialysis in chronic renal failure.
Transplacental: PCB, PCDF exposure
Hereditary: Plummer-Vinson
syndrome (S/Sx: iron deficiency
anemia, dysphagia, glossitis), Turners
syndrome

Parrot-Beaked Nails

Protein

Cocaine-Nails triad, Hereditary

Color Changes or Pattern of
Color (lines/spots)

Terry nails

transverse leukonychia
(opaque white plate obscuring
lunula extending within 0.5-3
mm from distal edge, all nails
involved)

Malnutrition, Copper (genetic), Zinc
(acrodermatitis enteropatica)
Niacin (Pellagra)

- Hepatic disorders: failure,
cirrhosis

- DM, CHF, Psoriasis
hyperthyroidism, Menke’s
syndrome, Renal failure
(brown band at the
junction of erythema and
free edge)

Lindsay half and half nails:
(proximal nail dull white
obscuring lunula (20-60% of
nail), distal nail pink-reddish)

Zinc, niacin (pellagra)

Chronic renal disease, Kawasaki
disease, cirrhosis, Crohn's disease

Muehrcke lines (banded nails: Protein, zinc Hypoalbuminemia (many causes),
paired narrow white transverse cancer chemotherapies, unilateral
bands, parallel to lunula, changes following trauma,
transverse depigmentation), do hemodialysis for renal failure,

not move with nail growth, fade acrodermatitis enteropathica
with nail pressure

Mees lines Zinc, niacin Sickle cell, heavy metal toxicity,

Transverse white lines that
move with nail growth and do
not fade with nail compression

arsenic, chemotherapy, thallium,
nephrotic syndrome, Hodgkin’s, CHF,
leprosy, malaria, carbon monoxide
poisoning

Leukonychia punctate
(white opaque spots)

Protein (resultant
hypoalbuminemia)
zing, niacin (pellagra)
Anemia (all causes)

Multiple Associations

Toxicity: antimony, arsenic, fluoride,
lead, thallium, iron
(hemochromatosis)
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Dermatologic: alopecia areata,
exfoliative dermatitis, erythema
multiforme, psoriasis

Infection or immune: leprosy,
ulcerative colitis

Metabolic: gout, hemochromatosis,
hypocalcemia

Occupational: trauma

Leukonychia striata (transverse
leukonychia)

Protein (hypoalbuminemia),

Zinc, Selenium deficiency, Selenium
toxicity, Severe hypocalcemia (all
nails affected)

Niacin (pellagra)

Toxicity selenium, arsenic
Genetic: Zinc Finger Protein
Deficiency- acrodermatitis
enteropathica

Darier’s disease

Melanonychia, melanonychia
striata, or longtitudinal
melanonychia (brown lines)

Brown: Malnutrition, folate, B12,
vitamin D

Black:

- Normal variant in darker-
skinned people

- Splinter hemorrhages, nevi,
malignant melanoma

- Drugs: Adriamycin,
cyclophosphamide

Brown:

- Drugsand dyes (i.e.,
potassium permanganate,
dithranol, sulfonamides,
cytoxins, acyclovir)

- Endogenous: nevi,
lentigines, Peutz-Jeghers,

- Associated with genetically
determined darker skin
tones

- Endocrinologic: Addison’s,
hemochromatosis, thyroid
disease.

- Low glutathione levels
inhibiting tyrosinase.

- Breast cancer, trauma

Life cycle: pregnancy

Splinter hemorrhages
s(hemorrhage of the distal
capillary loops)

Vitamin C

If the splinter hemorrhages are close
to the lunula there is an association
with systemic disease

Subacute bacterial endocarditis, SLE,
trichinosis, Pityriasis rubra pilaris,
psoriasis, renal failure, peptic ulcer
disease, malignancies, oral
contraceptive use, pregnancy, trauma

Blue

Copper Excess

Cyanotic, Wilson’s disease,
tetracycling, 5 FU, Argyria
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Red or Pink discoloration malnutrition Systemic Lupus, carbon monoxide
poisoning (cherry red), Lichen Planus
Polycythemia (Dark Red)402

Brown-Gray Nails B12 CVD, DM, Breast Cancer, Malignant

melanoma, lichen planus, syphilis,
hair dyes, varnish, formaldehyd?

Yellow Nails

Carotonemia

Amyloid, DM, Lymphedema,

Nails stop growing, hard Vitamin D tetracycline (fluorescent), lung
excessively curved side to side; disease, bronchiectasis, COPD,
diffuse pale yellow to dark cancers, RA, internal malignancies,
yellow or green, affecting all 20 thermal burns, Juandice (multiple
nails causes)®

Absent Lunula Color Malnutrition Anemia, multiple myeloma,

Raynauds, AIDS, hereditary,
hypothyroid

Beau’s lines: transverse ridging
of multiple fingernails

Protein, malnutrition, vitamin A, C,
niacin (pellagra), calcium (with
associated hypocalcemia),iron, zinc

- Systemic disease: febrile
illness

- Infection: i.e.,typhus,
rheumatic fever, diphtheria
syphilis, malaria,
gonorrhea, scarlet fever

- Autoimmune: psoriasis

- Cardiovascular: i.e.,
myocardial infarction (Ml),
peripheral vascular disease,
Raynaud’s, pulmonary
embolism

- Endocrine: DMV,
hypothyroidism,
hypocalcemia,
hypoparathyroidism

- Gastrointestinal: diarrhea,
cholitis, pancreatitis with
malabsorption, sprue,
severe gastritis,
acrodermatitis
enteropathica (zinc)

- Drugs reactions and
toxicity: i.e
chemotherapeutics
(cisplatin), retinoids,
chronic alcoholism, arsenic
toxicity

- Gynecological: pregnancy,
dysmenorrhea

- Local: chronic skin disease-
paronychia, eczema,
psoriasis, pemphigus

- Renal: Hemodialysis and
renal failure

Structural: Carpel tunnel syndrome

1© Institute for Functional Medicine. (93)
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Muscle weakness due to sarcopenia as a result of protein under nutrition, absorption, or excessive loss

can affect the ability to stand from a chair, walk 3 meters, turn around and walk back within 10 seconds.
The get up and go test is strongly correlated to under nutrition and sarcopenia. The balance required to
do this maneuver is influenced by the nutrients that affect peripheral sensation. The weakness and tibial
tenderness associated with vitamin D inadequacy is well documented. Sarcopenia is associated with

decreased protein intake, lack of anaerobic exercise or increased protein requirement with each passing

decade beyond 50 years of age.

Peripheral Nerve Exam

The nutrition associated peripheral nerve exam has been well documented (63,94). Checking Reflexes,
Balance, Vibration Sense, Monofilament Testing are all useful physical exam evaluations which can

point to large fiber, small fiber, or mixed peripheral nerve associated nutritional impacts.

The large fibers which control the large flexors and extensors of the hips, knees, and lower leg
are susceptible to thiamine, riboflavin, niacin, folate, vitamin B12 (63). The minerals copper,
magnesium, calcium, potassium are necessary as cofactors in function. Undernutrition or malabsorption
in any of these important nutrients affects nerve and muscle function. Proton pump inhibitor use is
associated with malabsorption in many of the acid sensitive nutrients (protein, amino acids, magnesium,
calcium, iron, manganese, folate B12)(63,95). The myelin sheath produced by the Schwann cell is
susceptible to inflammation from many infectious, inflammatory, autoimmune, and nutritional causes.
The myelin sheath requires adequacy of phospholipids, choline, vitamin D, antioxidants lipoic acid (63).
Large fiber neuropathies are common in the setting of alcoholism and the toxicities of arsenic, mercury,
lead, certain chemotherapeutics (cisplatin). Diminished vibratory sense as determined by a shorter
latency to extinction is documented as a sensitive screen for large nerve neuropathy (63). It would lead
the examiner to pursue further neurologic workup. The more rapid extinction of the symmetrical lower
extremity and upper extremity vibration sense can be influenced by autoimmune disease (rheumatoid
arthritis), degenerative arthritis (osteoarthritis) or most conditions of increased inflammation or toxicity.

A diminished vibratory sense should trigger further nutritional and other root cause determinations (63).

Small nerve, minimally myelinated of unmyelinated nerves are susceptible to undernutrition of
methyl folate, methyl cobalamin and pyridoxine 5 phosphate because of their essential antioxidant,
mitochondrial and microvascular roles especially in the setting the hyperglycemia of type two diabetes.

The monofilament testing is a standard of care clinical test which if the abnormal exam is neglected
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predicts the severity of neuropathy 4 years later (96 ). In the mixed and small nerve neuropathy there
has been recent success in stimulating new nerve growth in type 2 diabetics with focused medical

nutrition therapy and instigating a metabolic correction promoting healthier nerve function (97, 98, 99)..

Hyporeflexia is seen when the large fiber associated nutrients (thiamine, cyanocobalamin,
niacin, B6 are insufficient) although many other pathologies can cause hyporeflexia discussed in

excellent reviews elsewhere (63 ).

Often nutrition insufficiency, deficiency or toxicity signs are seen in a pattern of phenotypic
expression. It is the constellation of sighs and symptoms that helps the clinician diagnose the root cause
especially when an adequate timeline of the signs and symptoms and the diet, nutrition and lifestyle
journal is provided by the patient. The nutrient insufficiencies associated with neurologic symptoms are
found in Table 14. Once the constellation of signs, symptoms, and diet, nutrition and lifestyle patterns

are identified the nutrients can be evaluated and treatment initiated as suggested in table 15.

Table 14: Nutrient insufficiency associated with neurologic symptoms

Nutrient Neurologic Symptoms
Thiamin Beriberi (dry, wet, infantile, gastrointestinal, bariatric), Wernicke
encephalopathy or Korsakoff syndrome, encephalopathy, sensorimotor
distal axonal peripheral neuropathy, calf cramping, muscle tenderness,
burning feet, irritability.
Niacin Peripheral neuropathy, encephalopathy
Pyridoxine Peripheral neuropathy, pure sensory neuropathy in toxicity
Folate Similar to cobalamin deficiency, peripheral neuropathy
Cobalamin Myelopathy, peripheral neuropathy, neuropsychiatric, optic
neuropathy, autonomic dysfunction
Vitamin D Cutaneous hyperalgesia, bone pain of osteomalacia
Vitamin E Spinocerebellar syndrome, peripheral neuropathy, opthalmoplegia
Copper Myelopathy/myeloneuropathy
Protein Muscle wasting, weakness, hypotonia, hyporeflexia
Adapted from: Kumar, N: Neurologic Presentations of Nutritional Deficiencies. Neurol Clin 28:107-170.
2010 (63).

Table 15: Nutrient Associated laboratory evaluation and interventions.

Nutrient Laboratory Intervention
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Thiamin Serum Thiamin, RBC transketolase, RBC Thiamin IV, IM, Oral
thiamin diphosphate, Urinary Thiamin
Niacin Urinary excretion of methylated niacin Nicotinic acid oral, IM
metabolites
Pyridoxine Plasma pyridoxal phosphate, P5P Pyridoxine oral (P5P over
Pyridoxine HCL if using higher
doses)
Folate Serum, RBC Folate, Plasma Hcy,..SNP- MTHFR, | Methyl folate, folate
Urine Formiminoglutamic Acid
Cobalamin Serum Cbl, MMA, plasma Hcy, CBC, MCV... IM B12, Methyl cobalamin,

Hydroxy cobalamin
Vitamin D 25 OH vitamin D, 1,25 DHCC, PTH, lonized Ca Appropriate Vitamin D dosing

Vitamin E Serum Vitamin E ratio (a-tocopherol to sum Vitamin E oral or IM
serum cholesterol+TG)
Copper Serum, RBC, Urinary Copper, serum Oral elemental copper

ceruloplasmin, CBC (anemia, neutropenia,
vacuolated myeloid precursors)

As with all physical exam signs there are many similar pathological processes that can cause similar
changes to the nutritional causes so it is important to not neglect the other possible considerations

while focusing on the nutrition associated deficiency consideration.

The 10 minute functional nutrition oriented physical exam can be completed with accuracy and
reproducibility. The ABCD of the functional nutrition evaluation takes more time with the collection of
the anthropometrics most often by office staff, the biomarkers collected from the medical record or
ordered by the clinician following the exam, and the diet, nutrition and lifestyle assessment recorded by
the patient with the use of a 1 or 3 day diet record, 1 day diet recall, and the documentation of sleep,
exercise, and stress evaluations. All of the modifiable lifestyle factors can influence nutrient needs and

impact chronic health conditions.
The case below applies the ABCD of the functional nutrition evaluation in the clinic setting.

Case Presentation:

A 24 year old female with a 5 year history of weight loss following a biliopancreatic diversion
with duodenal switch surgery for a weight of 450 Ib prior to surgery. She had lost nearly 250 |b
in the previous 5 years. She presents for the first time to clinic with intermittent vomiting,

loose stools, weight gain of nearly 30 Ib over the 4 weeks prior to being seen. For months she
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was treating abdominal discomfort and pain for months with increasing amounts of
acetaminophen and hydrocodone (10mg/325 mg). She had had 3 months of nutrition follow
up after surgery was minimal because of provider and patient relocation. She was seeing
different providers to assess her pain. She was a pediatric clinic medical assistant and was
having more days off work due to the fatigue, difficulty with mentation. She was in generalized
pain, complained of not being able to smell or taste. Her family complained of her
hallucinations and mental status changes. She complained of swelling all over (gained 20 Ib. in
2.5 weeks). A head to toe physical exam revealed many nutrient insufficiency signs which led to
further history, laboratory and aggressive therapeutic nutrition interventions as an inpatient in
the 12 hours following the initial clinic visit. The case is presented in the ABCD nutrition

evaluation format.

Anthropometrics: Oximetry 94%, RR 16, HR: 110, BP 96/40, Weight 249, Height 5’7” BMI: 39

(73) Waist > Hip (44”> 43”) W/H: 1.02 Android Obese, appeared sarcopenic. Orthostatic

hypotension with HR increasing to 140 and blood pressure dropping to 74/-- with standing.

Biomarkers: The laboratory was collected after the physical exam, assessment of need for
hospitalization and was resulted within 12 hours of admission (Box 3). It is re-organized in the
functional nutrition Protein, Fat, Carbohydrate, Mineral, Vitamin, Phytonutrient format to

better see the macronutrient and micronutrient abnormalities (Box 4)
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Box 3: Admission Laboratory — Abnormal Blood Chemistries and Complete Blood Count

Glucose 101 mg/dL 70-99 mg/dL
Sodium 124 mEq/L 136-145 mEq/L
Potassium 3.3 mmol/L 3.5-5.0 mEg/L
Calcium 7.5 mg/dL 8.2-10.5 mg/kL
Calcium-ionized 0.92 mmol/L 1.05-1.3 mmol/L
Magnesium 1.6 mg/dL 1.6-2.2 mg/dL
Cholesterol 58 mg/dL <200 mg/dL
LDL cholesterol 9 mg/dL <100 mg/dL
HDL cholesterol 32 mg/dL >50 mg/dL
Triglycerides 49 mg/dL <150 mg/dL
Protein (total) 4.2 g/dL 6-8.5 g/dL
Albumin 2.0 g/dL 3.5-5 g/dL
Globulin 2.2 g/dL 2.0-3.5 g/dL
Prealbumin 7.0 mg/dL 20-40 mg/dL
Bilirubin 3.2 mg/dL 0.3-1.5 mg/dL
Alanine aminotransferase 45 u/L 10-35 u/L
Amylase <5 u/L 30-70 u/L
Iront 85 mcg/d| 30-165 mcg/dL
Transferrin 60 mg/dL 220-430 mg/dL
Total Iron Binding 84 ug/dL 250-370 ug/dL
CBC

WBC (X10%) 3.8 cells/mm?3 4.3-10.8 cells/mm?3
RBC (X10°) 2.34  cells/mm?3 4.2-5.9 cells/uL
Hemoglobin 8.6 g/dL 12-16 g/dL
Hematocrit 289 % 37-48 %
Mean Corpuscular Volume 110.6 um? 80-100 um?
Red cell Distribution Width 141 % 11.6-14.5 %
Platelet (X103 63 /mm3 150-450 /mm?
Neutrophils 76.4 % 54-65 %
Lymphocytes 134 % 25-40 %
Macrocytosis 2+ 0

Reticulocyte Count 2.0 % 0.5-1.5 %
Vitamin D3 (25 OH) 7 ng/mi >30 ng/ml
Parathyroid Hormone 139 pg/mL 10-55 pg/mL
Zinc 03  mg/dL 60-130 mg/dL
Thiamine 40 nmol/L 74-222 nmol/L
Riboflavin <2 mcg/L 2-19 mcg/L
Vitamin K <0.03 ng/mL 0.2-3.2 ng/mL
Ammonia 146 mcg/dL 15-45 mcg/dL
Thyroid Stimulating Hormone  7.22  mIU/L 0.4-4.0 miU/L

1Serum Iron levels though normal, were included since the other markers of iron status were abnormal.
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Box 4: Abnormal Blood Chemistries Reorganized in the *Functional Medicine Macronutrient
(Protein, Fats, Carbohydrate) and Micronutrient (Minerals, Vitamins, Phytonutrient) Order.

Protein
Protein (total) 4.2 g/dL 6-8.5 g/dL
Albumin 2.0 g/dL 3.5-5 g/dL
Globulin 2.2 g/dL 2.0-35 g/dL
Prealbumin 7.0 mg/dL 20-40 mg/dL
Alanine aminotransferase 45 u/L 10-35 u/L
Ammonia 146 mcg/dL 15-45 mcg/dL
Fat
Cholesterol 58 mg/dL <200 mg/dL
LDL cholesterol 9 mg/dL <100 mg/dL
HDL cholesterol 32 mg/dL >50 mg/dL
Triglycerides 49 mg/dL <150 mg/dL
Carbohydrate
Glucose 101 mg/dL 70-99 mg/dL
Minerals
Sodium 124 mEq/L 136-145 mEq/L
Potassium 3.3 mmol/L 3.5-5.0 mEq/L
Calcium 7.5 mg/dL 8.2-10.5 mg/kL
Calcium-ionized 0.92 mmol/L 1.05-1.3 mmol/L
Magnesium 1.6 mg/dL 1.6-2.2 mg/dL
Iron! 85 mcg/d| 30-165 mcg/dL
Transferrin 60 mg/dL 220-430 mg/dL
Total Iron Binding 84 ug/dL 250-370 ug/dL
Zinc 0.3 mg/dL 60-130 mg/d
Amylase <5 u/L 30-70 u/L
WBC (X10%) 3.8 cells/mm?3 4.3-10.8 cells/mm?3
RBC (X10°) 2.34  cells/mm?3 4.2-5.9 cells/uL
Red cell Distribution Width 141 % 11.6-14.5 %
Neutrophils 76.4 % 54-65 %
Lymphocytes 134 % 25-40 %
Vitamins
Hemoglobin 8.6 g/dL 12-16 g/dL
Hematocrit 289 % 37-48 %
Mean Corpuscular Volume 110.6 um? 80-100 um?
Macrocytosis 2+ 0
Platelet (X103 63 /mm?3 150-450 /mm?3
Reticulocyte Count? 2.0 % 0.5-1.5 %
Vitamin D3 (25 OH) 7 ng/mil >30 ng/mi
Parathyroid Hormone 139 pg/mL 10-55 pg/mL
Thiamine 40 nmol/L 74-222 nmol/L
Riboflavin <2 mcg/L 2-19 mcg/L
B12 98 pg/mL 160-900 pg/mL
Vitamin K <0.03 ng/mL 0.2-3.2 ng/mL
Phytonutrients None Evaluated
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YInstitute for Functional Medicine ABCD Functional Nutrition Evaluation 2011 fxmed.org.? Note the CBC
with Differential is dispersed into the different areas taking into account history.

The physical exam was completed before the laboratory were drawn. But in this order of the
ABCD you might predict, seeing the laboratory what you might see on physical exam. So often
in clinical practice, depending on the setting, the most recent laboratory are presented to the
most current clinician seeing the patient. The laboratory are part of the history. The nutrition
oriented physical exam predicts the laboratory and the diet, nutrition and lifestyle. Much the
same way the diet, nutrition and lifestyle can forecast what the clinician will see on the

laboratory and physical exam.

The abnormalities are across all macronutrients and micronutrient categories measured.
Bariatric surgery has one of three results. The techniques either increase malabsorption (by
bypassing or shortening nutrient absorptive surface area), limit volume (removing, sleaving,
ballooning, cuffing or artificially introducing a space filling “bezoar”), or a combination of the

two.

Clinical Exam: She looked ill. She was vomiting with slurred speech. She was mildly photophobic

and accompanied by her very attentive Mother. She was pale, her skin was sallow (Figure 1).

Figure 2: Pallor, Subconjunctival Pallor, Lateral Eyebrow Loss

Her speech was slow. Starting from the top of her head- hair was thinning on the scalp and was
very fine. Her eyebrows were missing the lateral 1/3™. (Figure 2) The lateral corner of her eyes

were irritated. Her conjunctiva showed subconjunctival pallor. Her conjunctiva were dry. She
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had rhinorrhea her turbinate’s were swollen. The angles of her mouth showed angular
stomatitis, her lips had cheilitis. (Picture 3a, 3b) Her lips were pale, the tongue was burning
with mild glossitis, and showed atrophic taste buds. (Figure 4a and 4b) The gums were
inflamed and the teeth were in poor repair with demineralized enamel, periodontal disease and

untreated teeth fractures and infection (Figures 5a and 5b). She had significant hepatic/infected

fetor.

Figure 3 a Angular Stomatitis hinted Figure 3b Mild cracking of lips-Cheilitis

Figure 4a: Note Pale lips, smoothness of tongue Figure 4b: Taste bud atrophy, mild glossitis

With some contribution from the amount of oral dysbiosis and acidity suggested by the tooth plaque
buildup at her tooth gum borders. She had gigngivitis (Figure 6) Dental hygeine had been difficult for

her. There were no mucosal erosions on the side of her mouth. Her parotid glands were not enlarged.
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Figure 5a: Demineralized teeth, poor restorations  Figure 5b: fractured teeth, periodontal disease
Silver amalgum, Infection. Fractured resoration

Figure 6: Gingivitis, Plaquing, Enamel Erosion

Cardiac exam revealed tachycardia with orthostasis, a slightly lateralized point of maximal
impact (PMI). Basilar rales bilaterally. The abdomens midline scar from her abdominal surgery
has some superficial breakdown (Picture 7), a wound that had been present for a number of
months. Her muscular skeletal exam offered muscle weakness, hip flexor weakness.
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Figure 7: Chronic Wound at Midline Abdominal incision 2 X1X 1 cm

Musculoskeletal exam: 16/18 fibromyalgia trigger points positive, anterio tibial spine
tenderness with mild pressure, weak hip flexors uncertain gait, walked with steadying support
of a family member. She could not walk without an assist.

Neurologic exam revealed decreased smell, slowed reflexes, ocular horizontal bilateral
nystagmus and hippus. Positive Romberg. Could not balance without holding on with a wide
base. She had 3 beat asterixis, variable monofilament testing, proprioception was okay
bilaterally big toes but she had decreased 128 hz tuning fork vibratory sense symmetric feet
first and fifth digits > than hands (first and 5% digits).

The nails of the hands and feet had leukonychia (Figure 8). The nails were thin and pliable.
There was no paronychia or pealing of the skin at the finger ends suggestive of essential fatty
acid insufficiency. There was no koilonychia.
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Figure 8: Leukonychia punctate

The skin had mild hyperkeratosis pilari on the back of the arms, skin was xerotic. She had
edema of her soft tissue of her ankles and inflamed pitting edema of her legs and panniculitis at
the patty line of the lateral thighs (Picture 9a, 9b, 9c).

9a: Lower extremity edema 9h: Edema Lateral Thigh 9¢: Inflammed Adipose Thigh

Other: Stool and emesis: guaiac negative. UA: >1.030 and dip negative except ketones. No glucose or
protein.

Diet, Nutrition and Lifestyle:

Her sleep is 14-18 hours a day and often disoriented. Movement: Walking less than a %2 mile a
day. No routine exercise. The 24 hour diet recall is from her mother and notes the following.
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Breakfast: white rice (1/2 cu), two eggs, apple juice 1 cup. Vomited 30 minutes later
Lunch: Mashed potato (1/4 cup) and two table spoons of butter

Ice tea (one quart in the afternoon)

Dinner: % cups of peas, 1 egg, ice tea and sugar. 1 hour later vomited.

“She has eaten poorly for the last month”

Integrating Laboratory and Physical Exam, seeing the connections:

In the nutrition evaluation, seeing the connections between the symptoms and the biomarkers
and clinical exam is the next step in assessment and pattern recognition. Figures 10 a, 10b, and
10c help link the symptoms and findings to some of the laboratory. These are functional points
of connection between the history, signs and symptoms, biomarkers and the clinical exam.

Initial Abnormal Laboratory on Admission

+  Glucose wm «  Vitamin X <003
+ Ke 33 + lkon 85
« Cas 1.5 «  Teanslortin L2
. lu,. 16 ] « mec =)

+ Cholestesol » . WBC 18

Pain, Depression,
Fibromyalgia Trigger
Point Positive,
Ant. Tibial Pain

Decreased Smell
Mental Status Changes
Hallucinations
Neuropathy.
Asterixis

Figure 10a: Functional Connections Between Symptoms, Signs, and Biomarkers
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Initial Abnormal Laboratory on Admission
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Figure 10b: Functional Connections between Biomarkers and Clinical Exam

Initial Abnormal Laboratory on Admission with Physical Exam Associations
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Figure 10c: Functional Connections between Biomarkers and Clinical Exam
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Admitting Diagnosis:

1. Toxic Encephalopathy with Chronic malnutrition following aggressive bariatric surgery
with probable liver failure worsened by her malnutrition and inadequate liver
biotransformation pathways in the setting of acetaminophen and codeine overuse.
Acetaminophen levels when drawn were not elevated on admission..

2. Volume depletion with possible post bariatric high output failure due to her thiamin
deficiency. Macrocytic anemia secondary to B12 deficiency.

3. Multifactorial peripheral neuropathy, sarcopenia and cerebellar dysfunction (Romberg)

secondary to the above.

Sarcopenia

Hypothyroid with secondary effects of low zinc, low tyrosine, probable low iodine

Thrombocytopenia- nutritional

Insulin resistance

No vk

Upon Admission to the Hospital: Further documentation was presented that indicated that the
bariatric surgery had left between a 50-90 cm section of small intestine functionally intact. The
effect was short bowel syndrome, and marked malnutrition and liver failure in the setting of the
acetaminophen opiate pain medication and inadequacy of her imbalanced biotransformation
pathways. She also was diagnosed with blind loop syndrome. Note the ammonia level which
accounted for her hallucinations. She was initially placed on the liver transplant list but needed
to be “tuned up” for transfer. It had been over 5 years since her initial bariatric surgery and

unfortunately she was not followed closely.

Nutritionally Monitoring Bariatric Surgery Patients

As a primary care clinician the ABCD of functional nutrition evaluation should be considered at
least twice a year for the bariatric surgery patient. The concern of developing nutrition
insufficiency is greater depending on the procedures completed (100,101). Table 16
summarizes the type of bariatric surgery and the necessary nutrition monitoring following the
procedure. Consistant follow up is a necessity. The nutrition intervention often is more than
just a multivitamin and it has to be individualized and precise (102). The simple screening for

neuropathy that is outlined here helps the clinician uncover the neuropathy. Neuropathy occurs
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commonly in the post bariatric patient with different nutrient etiologies depending on where

the bypassing or altering of normal anatomy was preformed (103-108). The Metabolic and

nutritional complications of bariatric surgery are wide ranging and the astute eye and ear of the

clinician will help address and likely reverse morbidity. The patterns of neuropathy or other

nutriional deficiencies constellations can be mixed. And with the increased frequency of the

surgeries occuring we will likely need to become more familiar with beriberi, copper and zinc

deficiency and acquired actrodermatitis enterohepatica and wernickes encephalopathy in the

young.(109-114).

Table:16 Nutrient and Biomarker associated with Primary Signs and Symptoms of deficiency

following the listed bariatric surgical procedures.

ataxia, rapid vision loss, Wernicke
encephalopathy, Peripheral
neuropathy, edema

Nutrient Biomarker! Primary Symptoms/signs 2Procedures
Protein Serum Albumin, plasma | Edema, excessive alopecia, poor AGB,VSG,RYGB,
amino acids, wound healing, sarcopenia, BPD, BPD-DS
neurotransmitter inadequacy
Fat Serum Lipids, Oxidized | Xerosis, Hyperkeratosis pilari, slow to | RYGB
LDL, Lipid Subfractions, | poor wound healing, BPD
RBC EFA or Omega Finish BPD-DS
6/0Omega 3/Arachadonic
acid ratio
Carbohydrate | Glucose, insulin, Acanthosis nigricans, increased skin AGB,VSG,RYGB,
hemoglobin A1c tags, peripheral neuropathy with BPD, BPD-DS
decreased peripheral monofilament
sensitivity
Minerals
Iron Serum ferritin, TIBC, Microcytic anemia, fatigue, pallor, VSG, RYGB,
CBC koilonychia, glossitis BDP-DS
Magnesium Serum Mg, RBC Mg (if Muscle cramping, increased AGB,VSG,RYGB,
symptomatic) premature ventricular contractions, BPD, BPD-DS
atrial fibrillation
Calcium PTH, lonized calcium, Fatigue, bone pain, AGB
24 hour urine calcium RYGB,
BPD-DS
Zinc Serum zinc Increased night vision issues, RYGB, BPD,
decreased smell, glossitis, periorificial | BPD-DS
rash, seborrhea, leukonychea
Copper Serum Copper Anemia, peripheral neuropathy RYGB, BPD,
BPD-DS
Selenium Serum Selenium Leukonychia striae, edema RYGB, BPD,
BPD-DS
Vitamins
Thiamin- B1 | Whole blood Thiamin | Ophthalmoplegia, nystagmus, AGB,VSG,RYGB,

BPD, BPD-DS
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Niacin- B3 Plasma niacin Dermatitis, diarrhea, memory AGB,VSG,RYGB,
issues, edema BPD, BPD-DS

Folate Red Blood Cell Folate | Megaloblastic Anemia, glossitis, AGB,VSG,RYGB,
Methyl Folate, anxiety or depression, peripheral | BPD, BPD-DS
Homocysteine neuropathy

B12 Serum B12, methyl Anemia, Neuropathy, memory RYGB,
malonic acid, MCV, loss, visual loss, Darkening of the | BPD-DS
transcobalamin skin over joint surfaces,

Vitamin D 25 OH vitamin D, Decreased bone density, secondary BPD,
calcium, phosphorus, hyperparathyroidism, tender anterior BPD-DS
parathyroid hormone tibia, increased inflammation, affective

disorder, increased hypertension,
insulin resistance

Vitamin A Plasma Retinol Reduced night vision, visual BPD,
impairment, hyperkeratosis pilari, poor | BPD-DS
immune function

Vitamin E Plasma alpha Neuropathy, ataxia, visual changes BPD,
tocopherol BPD-DS

Vitamin K Prothrombin Time, Bleeding, easy bruising, BPD,
serum uncarboxylated BPD-DS
osteocalcin,

1Some of the biomarkers (lipids) are more elaborately completed in our clinic as we are assessing the inflammatory lipoprotein
characteristics. 2Procedure type: AGB- adjustable gastric band, VSG-vertical sleeve gastrectomy, RYGB- Roux-en-Y Gastric
Bypass, BPD-Biliopancreatic Diversion, BPD-DSBiliopancreatic Diversion-Duodenal Switch

Hospital Course
Appreciating the multiple issues led to a combination of TPN with augmented medical nutrition

therapy orally once her vomiting was controlled. Identification of IgE reactions to casein and
eggs changed diet options to a modified elimination diet.

The illustration of her surgery brought to the hospital by her father notes the surgical
technique. The effect was short bowel syndrome, and marked malnutrition and liver failure in
the setting of the pain medication and her altered biotransformation pathways. Note the
ammonia level which accounted for her hallucinations.

1) Acute Treatment of encephalopathy, nutrition deficiencies using IV supplementation 3
weeks. Antibiotic (neomycin, lactulose was initiated)

2) Address acetaminophen exposure with presumed inadequacy of n-acetyl cysteine and
glutathione (nebulized n-acetyl-cysteine and glutathione)

3) Rapid addition of enteral feeding using aggressive addressing of Phase 1, Phase 2
biotransformation requirements and antioxidants (water, fat soluble) food/nutrient.

4) Utilize smoothies of medical foods, and vegetables, berries. After 1.5 weeks when
vomiting stopped, and became less encephalopathic.

5) Remove Foods driving gut permeability issues, Gel Coombs reactions type 1 (IgE) and 3
(IgG) immunity reaction (casein, egg).

6) Address insulin resistance, inflammatory, membrane permeability and
biotransformation issues
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7) Combination Elimination (Casein, Egg) and Low Glycemic Diet

8) Promote Membrane Integrity by addressing vitamin D, A, and EFA insufficiencies.
Nutritional Deficiencies

9) Address Insulin Resistance issues with Diet

10) Increased EFA, Pancreatic enzymes, Fiber, Fluid Intake

11) Gastroenterology, Neurology, Physical Therapy, Surgery Consults

After 5 weeks as an inpatient the patient was transferred for further revision of her previous
procedure which changed the anastomosis of her bypass and blind loop to gain additional
surface area for nutrient absorption. A sketch of the revision of her original surgery adding an
additional intestinal absorptive lumen extending it to 140 cm (Figure 11). Recognizing the
normal areas of nutrient absorption (Table 17). An understanding of her initial surgery, the
resultant short bowel syndrome, blind loop syndrome with gradual multimineral, multivitamin,
and macronutrient malabsorption the findings on her admission laboratory and clinical exam
could almost be predicted. Location, location, location as in real estate it is in bowel revision
surgery, what normal absorptive surfaces are being taken “off-line”.
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Figure 11: Post revision. Dilation of the blind loop to improve
Drainage of the biliary limb, Increasing the length of the common channel
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Table 17: Location of Normal Nutrient Absorption

Location Nutrient Absorption

Stomach Alcohol

Duodenum Chloride, SOy4, Iron, Calcium, Magnesium, Zinc, glucose, galactose,
fructose

Jejunum Amino acids, dipeptides, tripeptides, vitamin C,, Thiamin, Riboflavin,
Pyridoxine, Biotin, Pantothenic acid, Folic Acid, Vitamin A,D,E, K, Fat,
Cholesterol

leum Bile Salts, Vitamin B12

Colon Sodium, Potassium, Vitamin K from bacterial action, Water

As a result of her aggressive enteral and intravenous nutritional resuscitation and her surgical
revision with additional close evaluation she improved. Her thyroid was supplemented with
levoxyl initially, and her requirement continued to drop as she became more replete of zinc,
selenium, and iodine. She has had enough improvement in her condition and resolution of her
liver failure. She had enough improvement in her nutritional status that she returned home
with ongoing monitoring of her nutritional status, counseling, nutritional supplementation
orally, sublingually and with monthly intravenous multi-minerals and vitamins. She has been
followed for over 5 years.

Conclusion:

This review of the ABCD of the Functional Nutrition Evaluation and used the example of a post
bariatric surgery patient to highlight clinical signs and symptoms of nutrition inadequacy. The
functional nutrition evaluation can be applied precisely and with reproducibility in the primary
care clinic using a team approach to capture and document the nutritional status of every
patient with chronic disease. By using this method the appreciation of nutritional insufficiency
and deficiency affecting the long term health of each patient can be uncovered and treated
with more proficiency.

67



AAPI'S Nutrition Guide to Optimal Health Using Principles of Functional Medicine & Nutritional Genomics Part Il

Appreciation for approval of use of the Institute for Functional Medicine copyrighted tables as they
appear in the text. Approval of use was received 5/17/17.

Photo Credits: All photos are copyrighted by P. Michael Stone (©pmstone)

Rogue Valley Institutional Review Board approved the use of the deidentified patient history and clinical
course. Approved December 2014.

References:

1) Sandstead HH, Carter JP, Darby WJ. How to diagnose nutritional deficiencies. Nutrition Today:
Teaching Aid #5. 4(2). Baltimore, MD: Williams and Wilkins; 1969.

2) Adams K.: Nutrition education in U.S. medical schools: Latest update of national survey. Acad Med
2010;85:1537-1542.

3) Institute for Functional Medicine: The ABCDs of Nutrition Assessment and Evaluation—An
Introduction to Functional Nutrition, elearning course. Federal Way WA 98003.
www.funcitonalmedicine.org/

4) Boham, EW :Functional Nutrition Food as a Medical Therapy. Alt. Complementary Ther. 2014; 197-
200.

5) Stone, PM, Dotson N,: Applied Functional Medicine in Clinical Practice (AFMCP) ABCD of Functional
Nutrition Evaluation Companion Guide. Institute for Functional Medicine Federal Way Washington
98003. 2017. www.funcitonalmedicine.org

6) Lee RD, Nieman DC. Anthropometry. In Robert D Lee, David C Nieman: Nutritional Assessment 6™ e.
2013. International edition pp.166-220.

7) CDC growth charts. www.dcd.gov/growthcharts.

8) Boham E, Stone PM, DeBusk R. Chapter 36: Obesity. In: Rakel RE, Rakel DP, eds. Textbook of Family
Medicine. 9t ed. Philadelphia, PA: Elsevier Saunders; 2015:867-90.

9) JacobsJ, Newton CC, Wang Y et al: waist circumference and all cause mortality in a large US cohort.
Arch Intern Med 2010:179(15):1293-1301.

10) Alberti KG, Zimmet P, Shaw J. Metabolic syndrome—a new world-wide definition. A consensus
statement from the International Diabetes Federation. Diabet Med. 2006;23(5):469-80. doi:
10.1111/j.1464-5491.2006.01858.x

11) Lear SA, James PT, Ko GT, Kumanyika S. Appropriateness of waist circumference and waist-to-hip
ratio cutoffs for different ethnic groups. Eur J Clin Nutr. 2010;64(1):42-61. doi:
10.1038/ejcn.2009.70.

12) Institute for Functional Medicine: Functional Nutrition Evaluation; Biomarkers: PFC-MVP Laboratory.
IFM Functional Nutrition Toolkit.: Institute for Functional Medicine Federal Way, WA. 98003 2015.
www.funcitonalmedicine.org

13) Hammond KA. Appendix 29: Nutrition-focused physical assessment. In: Mahan LK, Escott-Stump S,
Raymond JL, eds. Krause’s Food and the Nutrition Care Process. 13" ed. St. Louis, MO: Elsevier;
2012:1076-78.

14) Sinclair RD. Healthy hair: what is it? J Investig Dermatol Symp Proc. 2007;12(2):2-5. doi:
10.1038/sj.jidsymp.5650046.

68



AAPI'S Nutrition Guide to Optimal Health Using Principles of Functional Medicine & Nutritional Genomics Part Il &5. 1

._ y

o

]

15) Dawber RP, Gummer CL. Chapter 12: The colour of the hair. In: Dawber R, ed. Diseases of the Hair
and Scalp. 3" ed. Oxford: Blackwell Science; 1997:397-416.

16) Finner AM. Nutrition and hair: deficiencies and supplements. Dermatol Clin. 2013;31(1):167-72. doi:
10.1016/j.det.2012.08.015.

17) Stone, PM, Boham EW: Functional Nutrition Evaluation: Skin Companion Guide. Institute for
Functional Medicine Federal Way Washington 98003. 2015. N-Sight.org,
www.funcitonalmedicine.org.

18) Weinsier RL, Butterworth CE. Handbook of Clinical Nutrition: Clinician’s Manual for the Diagnosis
and Management of Nutritional Problems. St. Louis, MO: Mosby; 1981:30.

19) McDonald, JE: A pocket guide to physical examination and nutritional assessment. The
Canadian Dietetic Association, WB Saunders. 1994.

20) McGee, S: Evidence Based Physical Diagnosis. 4™ Ed. 2018 Elsevier.

21) Bazargan N, Chi DL, Milgrom P: Exploring the potential for foreign-trained dentists to address
workforce shortages and improve access to dental care for vulnerable populations in the United
States: a case study from Washington State. BMC Health Services Research 2010, 10:336
http://www.biomedcentral.com/1472-6963/10/336

22) Stone, PM: Functional Nutrition Evaluation: 8 step Mouth Exam Companion guide. Institute for
Functional Medicine. Federal Way Washington 98003. 2015.

23) Moynihan P. : Nutrition and its effect on oral health and disease. Ch 5, pp 83-99. In In M. Wilson:
Food constituents and oral health. Current status and future prospects. CRC Press Boca Raton Fl
2009.

24) Mills JL, Molloy AM, Parle-McDermott A, et al. Folate related gene polymorphisms as risk
factors for cleft lip and cleft palate. Birth Defects Res A Clin Mol Teratol 2008; 82(9):636-
643.

25) Durning P, Chestnutt IG, Morgan MZ, Lester NJ. The relationship between orofacial clefts
and maternal deprivation in Wales. Cleft Palat Craniofac J. 2007; 44(2):203-7.

26) Wehby G, Murray JC. Folic acid and orofacial clefts: a review of the evidence. Oral Dis
2010;16 (1):11-19. D0i:10.1111/j.1601-0805.2009.01587.x.

27) van Rooij IALM, Ocke MC, Straatman H, et al. Periconceptional folate intake by supplement
and food reduces the risk of nonsyndromic cleft lip with or without cleft palate. Prev Med
2004; 39:689-694

28) Greenman J, Saad SM. Relating breath malodour to food constituents and oral health. Boca
Raton (FL): CRC, 2009: 100-133.

29) Reamy BV, Derby R, Bunt CW. Common tongue conditions in primary care. Am Fam Phys
2010; Mar 1;81(5):627-34.

30) . Jarvinen J, Kullaa-Mikkonen A, Kotilainen. Some local and systemic factors related to
tongue inflammation. Proc Finn Dent Soc 1989; 85(3):199-209.

31) Bizzini B, Pizzo G, Scapagnini G, Nuzzo D. Vasto S. Probiotics and oral health. Curr Pharm Des
2012;18(34):5522-31.

32) ElI-Sohemy A, Stewart L, Khataan N, et al. Nutrigenomics of taste - impact on food preferences and
food production. Forum Nutr. 2007;60:176-82. doi: 10.1159/0000107194.

69



AAPI'S Nutrition Guide to Optimal Health Using Principles of Functional Medicine & Nutritional Genomics Part Il &5. 1

._ y

o

]

33) Doty RL, Shah M, Bromley SM. Drug-induced taste disorders. Drug Saf. 2008;31(3):199-215. doi:
10.2165/00002018-200831030-00002.

34) Malaty J, Malaty IA. Smell and taste disorders in primary care. Am Fam Physician. 2013;88(12):852-
59.

35) Mott AE, Leopold DA. Disorders in taste and smell. Med Clin North Am. 1991;75(6):1321-53.

36) Tamura F, Kikutani T, Tohara T, Yoshida M, Yaegaki K. Tongue thickness relates to nutritional status
in the elderly. Dysphagia. 2012;27(4):556-61. doi: 10.1007/s00455-012-9407-z.

37) Kim J, Amar S. Periodontal disease and systemic conditions: a bidirectional relationship. Odontology.
2006;94(1):10-21. doi: 10.1007/s10266-006-0060-6.

38) Laine ML, Loos BG, Crielaard W. Gene polymorphisms in chronic periodontitis. Int J Dent.
2010;2010:324719. doi: 10.1155/2010/324719.

39) Scardina GA, Messina P. Good oral health and diet. J Biomed Biotech 2012;72069.

40) J A Regezi, J L Sciubba and RCK Jordan: Oral Pathology Clinical Pathologic Correlations. 2008. 5%
Edition p.138

41) Chawla MPS, Sundriyal D: Burton Line. N Engl J Med 367:10.937.

42) Scardina GA, Messina P. Good oral health and diet. J Biomed Biotech 2012;72069.

43) Gonsalves WC, Chi AC, Neville BW. Common oral lesions: Part 1 superficial mucosal lesions.
Am Fam Physician 2007; 75:501-7.

44) Acar S, Yetkiner AA, Ersin N, Oncag O, Aydogdu S, Arikan C. Oral findings and salivary parameters in
children with celiac disease: a preliminary study. Med Princ Pract. 2012;21(2):129-33. doi:
10.1159/000331794

45) Avsar A, Kalayci AG. The presence and distribution of dental enamel defects and caries in children
with celiac disease. Turk J Pediatr. 2008;50(1):45-50.

46) Moynihan P. The interrelationship between diet and oral health. Proc Nutr Soc. 2005;64(4):571-80.
doi: 10.1079/PNS2005431.

47) Sheiham A, Steele JG, Marcenes W, et al. The relationship among dental status, nutrient intake, and
nutritional status in older people. ) Dent Res. 2001;80(2):408-13. doi:
10.1177/00220345010800020201.

48) El-Hodhod, MA et al: Screening for celiac disease in children with dental enamel defects. ISRN
Pediatr.2012:763783.

49) Ortiz AJ, Fernandez E, Vicente A, Calvo JL, Ortiz C. Metallic ions released from stainless steel, nickel
free, and titanium orthodontic alloys: toxicity and DNA damage. Am J Orthod Dentofacial Orthop.
2011;140(3):e115-22. doi: 10.1016/j.ajodo.2011.02.021.

50) DenBesten P, Li W. Chronic fluoride toxicity: dental fluorosis. Monogr Oral Sci. 2011;22:81-96. doi:
10.1159/000327028.

51) Graves JM, Daniell W, James F, Milgrom P. Estimating fluoride exposure in rural
communities: a case study in Western Washington. Wash State J Public Health Pract 2009;
2(2):22-31.

52) Mann T, Heuberger R, Wong H. The association between chewing and swallowing
difficulties and nutritional status in older adults. Aust Dent J 2013; 58(2):200-6. doi:
10.1111/adj.12064

70



AAPI'S Nutrition Guide to Optimal Health Using Principles of Functional Medicine & Nutritional Genomics Part Il &5. 1

._ y

o

]

53) Sitoh YY, Lee A, Phua SY, Lieu PK, Chan SP. Bedside assessment of swallowing: a useful
screening tool for dysphagia in an acute geriatric ward. Singapore Med J 2000; 41(8):376-81.

54) Fioravanti MP, Miyahara FB, Cavallari HH, Bretan O. Bedside assessment of swallowing in
elderly subjects using psychotropic drugs. Braz J Otorhinolaryngol 2011; 77(4):526-30. 146.

55) Durlach J. Clinical aspects of chronic magnesium deficiency. In Magnesium in Health and Disease.
New York. Spectrum Publications. 1980:883-909.

56) Werbach MR Melatonin for the treatment of gastroesophageal reflux disease.Altern Ther
Health Med. 2008 Jul-Aug; 14(4):54-8.

57) Stone, PM, Chalmers ME: Functional Nutrition Evaluation: Dental Exam Companion Guide.
Institute for Functional Medicine Federal Way Washington 98003. 2015.

58) Faber M, FAM Wenhold: Trace elements and oral health. Chapter 16 pp. 330-349. In In M. Wilson:
Food constituents and oral health. Current status and future prospects. CRC Press Boca Raton Fl
20009.

59) Robbins MR: implants and interrelationships between medications, nutrition, diet and oral health. In
Nutrition and Oral Medicine. Touger-Decker R, Sirois DA, Mobley CC (ed) Humana press. NJ 87-102.

60) Enwonwu, CO: Vitamin supplements and oral health Chapter 15. pp. 296-330. In M. Wilson: Food
constituents and oral health. Current status and future prospects. CRC Press Boca Raton Fl 2009.

61) Duffy VB, Hayes JE, Davidson AC, Kidd JR, Kidd KK, Bartoshuk LM. Vegetable Intake in ... Chemosens
Percept. 2010 Dec 1;3(3-4):137-148.

62) Tepper, B.J.; Banni, S.; Melis, M.; Crnjar, R.; Tomassini Barbarossa, |. Genetic sensitivity to the bitter
taste of 6-n-Propylthiouracil (PROP) and Its Association with Physiological Mechanisms Controlling
Body Mass Index (BMI). Nutrients 2014, 6, 3363—3381.

63) Kumar N. Neurologic presentations of nutritional deficiencies. Neurol Clin. 2010;28(1):107-70. doi:
10.1016/j.ncl.2009.09.006.

64) Baggio F, Gandini R, Plancher AC, et al: Italian multicenter study on the safety and efficacy
of coenzyme Q10 as adjuvant therapy in heart failure. Mol Aspects Med
1994:15(suppl):S287-5294.

65) Morisco C, Trimarco B, Cordorelli M: Effect of coenzyme Q10 in patients with congestive
heart failure: a long term multicenter randomized study. Clin Investig 1993;71:5134-5136.

66) Gaby, A: Arrhythmias, Chapter 74. Pp.259-264. In Alan Gaby: Nutritional Medicine 2"
edition 2017. Fritz Perlberg. Concord New Hampshire.

67) Molnar JA, Underdown MJ, Clark WA: Nutrition and Chronic Wounds. Adv Wound Care
2014:3(11); 663-681.

68) Rich P, RK Scher: An atlas of diseases of the nail: Parthenon Publishing Co. CRC Press. Raton Raton
2005. Chapters 7: Nail signs of systemic disease 95-109, Chapter 8: Age Associated Nail disorders
110-131..

69) Pillay I, Lyons D, German MJ, Lawson NS, Pollock HM, Saunders J, Chowdhury S, Moran P,
Towler MR.The use of fingernails as a means of assessing bone health: a pilot study.
Womens Health (Larchmt). 2005 May;14(4):339-44.

70) Cashman MW, Sloan SB. Nutrition and nail disease. Clin Dermatol. 2010;28(4):420-25. doi:
10.1016/j.clindermatol.2010.03.037.

71



AAPI'S Nutrition Guide to Optimal Health Using Principles of Functional Medicine & Nutritional Genomics Part Il &5. 1 1

-

71) Tosti A, Piraccini BM. Chapter 89: Biology of nails and nail disorders. In: Goldsmith LA, Katz KI,
Gilchrest BA, Paller AS, Leffell DJ, Wolff K, eds. Fitzpatrick’s Dermatology in General Medicine. 8t ed.
New York, NY: McGraw-Hill; 2012:1009-30.

72) Runne U, Orfanos CE. The human nail: structure, growth and pathological changes. Curr Probl
Dermatol 1981;9:102-149.

73) Fawcett RS, Linford S, Stulberg DL. Nail abnormalities: clues to systemic disease. Am Fam Physician.
2004 Mar 15;69(6):1417-24.

74) Colombo VE, Gerber F, Bronhofer M, Floersheim GL. Treatment of brittle fingernails and
onychoschizia with biotin: scanning electron microscopy. J Am Acad Dermatol 1990;23:1127-32.

75) Gequelim GC, D Dranka, JV Schmitt, CY Kubota, MM Mejia, S Sanches, FM Sumiya. Perception of
brittle nails in dermatologic patients:a cross-sectional study. An Bras Dermatol. 88(6):1022-5, 2013.

76) Tosti A, BM Piraccini: Chapter 89: Biology of Nails and Nail Disorders. In: LA Goldsmith, KI Katz, BA
Gilchrest, AS Paller, DJ Leffell, K Wolff. Fitzpatrick’s Dermatology in General Medicine. Eth edition
2012 McGraw-Hill. New York

77) Baran R, R Dawber, E Haneke, A Tosti, | Bristow: Ch. 3 Modification of Nail Surface pp 49-66. In: A
Text Atlas of Nail Disorders-Diagnosis and Treatment. 2002. Martin Dunitz. London UK.

78) Beaven DW, SE Brooks: Color Atlas of the Nail in Clinical Diagnosis. Year Book Chicago. 1984

79) Habif, T: Nail diseases. Chapter 25. Pp947-973. Clinical Dermatology. 5" edition. Mosby

80) Lee, RD, Nieman DC:Clinical Assessment of Nutritional Status Chapter 10. In: Nutritional Assessment
4th edition. P. 357, 2007

81) Grant EN, N Bellamy, WW Buchanan, EM Grace, S O’leary: Statistical appraisal of the clinical
significance of nail beading in rheumatoid arthritis. Ann Rheum Diseases. 44:671-675, 1985.

82) Baran R, R Dawber, E Haneke, A Tosti, | Bristow: Ch. 4 Nail Plate and Soft Tissue Abnormalities pp.67-
88. In: A Text Atlas of Nail Disorders-Diagnosis and Treatment. 2002. Martin Dunitz. London UK

83) DeBerker D. What do Beau’s lines mean? Int J Dermatol 1994;33:545-6.

84) Weismann K: JHS Beau and his descriptions of transverse depressions on nails. Br. J Dermatol
97:571-572, 1977.

85) Baran R, R Dawber, E Haneke, A Tosti, | Bristow: Ch. 2: Nail configuration abnormalities. Pp.17-48. In:
A Text Atlas of Nail Disorders-Diagnosis and Treatment. 2002. Martin Dunitz. London UK.

86) Kelly MP, Kight MA, Castillo S. Trophic implications of altered body composition observed in or near
the nails of hemodialysis patients. Adv Ren Replace Ther. 1998 Jul;5(3):241-51.

87) Zaias N: Leukonychia. Ch. 20 Pp 183-185. In: The Nail in Health and Disease. 2" Ed. 1990. Norwalk
Connecticut

88) Engle, K: Transverse Leukonychia NEJM 1995 333(2) 100.

89) Holzberg M and Walker HK: Terry’s lines: revised definition and new correlations. Lancet, pp.896-
899, 1984.

90) Zagoni T, F. Sipos, Z Tarjzn, Z Peter: The half and half nail: a new sign of crohn's disease? Report of 4
cases. Dis colon Rectum 49(7):1071-3. 2006.

91) Flora SJ, Mittal M, Mehta A. Heavy metal induced oxidative stress & its possible reversal by chelation
therapy. Indian J Med Res. 2008;128(4):501-23.

92) Seshadri D, De D. Nails in nutritional deficiencies. Indian J Dermatol Venereol Leprol.
2012;78(3):237-41. doi: 10.4103/0378-6323.95437.

93) Stone PM, Fitzgerald K: Functional Nutrition Evaluation- Nails Companion Guide. Institute for
Functional Medicine. Federal Way Washington 2016.

72



AAPI'S Nutrition Guide to Optimal Health Using Principles of Functional Medicine & Nutritional Genomics Part Il &5. 1 1

-

94) Campbell WW. Chapter 53: Diagnosis and localization of neurologic disease: diagnostic reasoning
and neurologic differential diagnosis. In: Campbell WW. DelJong’s The Neurologic Examination. 6™
ed. Lippincott Williams & Wilkins; 2005:621-41.

95) Mold JW, Vesely SK, Keyl BA, Schenk JB, Roberts M. The prevalence, predictors, and consequences
of peripheral sensory neuropathy in older patients. ] Am Board Fam Pract. 2004;17(5):309-18. doi:
10.3122/jabfm.17.5.309.

96) Perkins BA, A Orszag, M Mgo, E Ng, P New, V Bril: Prediction of incident diabetic neuropathy using
the monofilament examination-a 4 year prospective study. Diabetes Care 33:1549-1554, 2010.

97) Jacobs AM, Cheng D.Management of diabetic small-fiber neuropathy with combination L-
methylfolate, methylcobalamin, and pyridoxal 5'-phosphate. Rev Neurol Dis. 2011;8(1-2):39-47.

98) Walker MJ, Morris LM, Cheng D: Improvement of cutaneous sensitivity in diabetic peripheral
neuropathy with combination L methylfolate, methyl cobalamine, and pyridoxal 5 phosphate. Rev
Neurol Dis. 2010;7(4):132-9.

99) Miranda-Massari, JR, MJ Gonzalez, FJ Jimenez, MZ Allende-Vigo, J Ducounge: Metabolic correction in
the management of diabetic peripheral neuropathy: Improving clinical results beyond symptom
control. Curr Clin Pharmacol. 6(4):260-273, 2011.

100) Xanthakos S:Nutritional Deficiencies in Obesity and After Bariatric SurgeryPediatr Clin North Am.
2009 October ; 56(5): 1105-1121

101) Koch T, Finelli F. Postoperative metabolic and nutritional complications of bariatric surgery.
Gastroenterol Clin N Am. 2010;39:109-124..

102) Gasteyger C Suter M Gaillard RC, Giusti V: Nutritional deficiencies after Roux-en-Y gastric bypass
for morbid obesity often cannot be prevented by standard multivitamin supplementation. Am J Clin
Nutr. 2008 May;87(5):1128-33.

103) LinIC, Lin YL: Peripheral polyneuropathy after bariatric surgery for morbid obesity. J Family
Community Med..2011 Sep;18(3):162-4.

104) Thaisetthawatkul P, Collazo-Clavell ML, Sarr MG, Norell JE, Dyck PJ. A controlled study of
peripheral neuropathy after bariatric surgery. Neurology. 2004;63:1462-70.

105) Menezes MS, Harada KO, Alvarez G. Painful peripheral polyneuropathy after bariatric surgery:
Case reports. Rev Bras Anestesiol. 2008;58(3):252-9.

106) Chang CG, Adams-Huet B, Provost DA. Acute post-gastric reduction surgery (APGARS)
neuropathy. Obes Surg. 2004;14:182-9.

107) Koffman BM, Greenfield LJ, Ali ll, Pirzada NA. Neurologic complications after surgery for obesity.
Muscle Nerve. 2006;33:166-76.

108) Angstadt JD, Bodziner RA. Peripheral polyneuropathy from thiamine deficiency following
laparoscopic Roux-en-Y gastric bypass. Obes Surg. 2005;15:890-2.

109) Machado FC, Valério BC, Morgulis RN, Nunes KF, Mazzali-Verst S. Acute axonal polyneuropathy
with predominant proximal involvement. Arq Neuropsiquiatr. 2006;64:609-12.

110) Juhasz-Pocsine K, Rudnicki SA, Archer RL, Harik SI. Neurologic complications of gastric bypass
surgery for morbid obesity. Neurology. 2007;68:1843-50.

111) Chaves LC, Faintuch J, Kahwage S, Alencar Fde A. A cluster of polyneuropathy and Wernicke-
Korsakoff syndrome in bariatric unit. Obes Surg. 2002;12:328-34.

112)  Alves LF, Gongalves RM, Cordeiro GV, Lauria MW, Ramos AV. Beriberi after bariatric surgery: Not
an unusual complication: Report of two cases and literature review. Arq Bras Endocrinol Metab.
2006;50:564-8.

113)  Singh S,Kumar A: Wernicke encephalopathy after obesity surgery: a systematic review.
Neurology. 2007 Mar 13;68(11):807-11.

73



AAPI'S Nutrition Guide to Optimal Health Using Principles of Functional Medicine & Nutritional Genomics Part Il

114) Malone. Recommended Nutritional Supplements for Bariatric Surgery Ann of Pharmacotherapy
2008;42:1851-1858

74



AAPI'S Nutrition Guide to Optimal Health Using Principles of Functional Medicine & Nutritional Genomics Part Il

.P. Michael Stone MD, MS, IFM-CP started as a WIC nutrition counselor, has completed nutrition assessment

of children at the headwaters of the river Kwai, and helped start nutrition services in American Hospitals. He

teaches workshops and lectures internationally on the nutrition oriented physical

exam to help clinicians see more.

He received his MD at University of Washington Seattle and His Graduate Degree in

Nutrition at Washington State University. He completed Residency and Fellowship at

UCLA Ventura in Family Medicine. Additional Certification in Functional Medicine.

He is the director of Ashland Comprehensive Family Medicine -Stone Medical. He continues as faculty for the

Institute for Functional Medicine and is involved in their nutrition education curriculum and N-sight projects.

mstone@ashlandmd.com

75



AAPI'S Nutrition Guide to Optimal Health Using Principles of Functional Medicine & Nutritional Genomics Part Il

AKIL PALANISAMY
MD

76



AAPI'S Nutrition Guide to Optimal Health Using Principles of Functional Medicine & Nutritional Genomics Part Il &5. 1

._ y

o

]

INTEGRATING AYURVEDA, FUNCTIONAL MEDICINE,
& MODERN SCIENCE - THE PALEOVEDIC APPROACH

We know that “one size fits all” doesn’t work in nutrition, but figuring out the diet that is best for your patients is
much harder. To help individualize diets for people | rely on Ayurveda, the five-thousand-year-old traditional med-
ical system from India. In this chapter, | integrate the core principles of Paleo with the science of Ayurveda to help
you determine the optimal, individualized diet for your patients—the Paleovedic Diet.

As a Harvard-trained M.D., | infegrate a strong scientific background in biochemistry and Western medicine with
training in Ayurveda and study of ancestral societies around the globe. This unique background enables me to
seamlessly blend Paleo and Ayurvedic principles with the latest research in nutrition, food science, and medicine.
| provide definitive, practical health information based on cutting-edge research and clinical experience.

In my practice, | incorporate an integrative medicine modality known as functional medicine, which uses spe-
cialized lab testing to diagnose and treat imbalances in the function of different organ systems. My approach
has benefited thousands of patients who have utilized this approach to improve energy, lose weight, and reverse
disease. The Paleovedic Diet provides practical guidelines on how to integrate the seemingly opposed worlds of
ancient wisdom and modern science o create a customized nutrition plan for optimal health.

The Paleovedic Approach

I have seen how people following a Paleo diet can inadvertently hurt themselves by not tailoring it to their Ayurve-
dic body type. Many people do not know that they need to customize Paleo for optimal results. Using Ayurveda
to inform and customize a diet that is right for your constitution is the essence of the Paleovedic approach. Here
are three examples that illustrate this.

Case—Excess Vata

Jessica was a thirty-eight-year-old mother of two who came to see me for chronic constipation, fatigue, and
anxiety. She was having small, hard bowel movements every three to four days, and disabling anxiety that made
it hard for her to function at work. She had switched to a Paleo-type diet a year before seeing me, and initially
felt more energy, but then did not notice any improvement in symptoms. Her diet consisted of large salads daily
for lunch and cold cuts or smoked salmon with vegetables for dinner. Her doctors had told her that drinking more
water would help with her bowel movements, so she was drinking large quantities of ice water every day. She
did not know why she was not feeling better despite avoiding all grains, eliminating gluten, and following a Paleo
dieft.

After getting her history and examining her, | determined that she had an excess of vata and a very weak Agni
or digestive fire. Her daily salads and cold foods were in fact further increasing her vata and exacerbating her
condition. A common symptom of elevated vata is anxiety, which was her most bothersome symptom. Her two
water bottles per day filled with iced water were in fact depressing her Agni and further reducing her capacity
to digest food effectively.

I had her change her diet to eliminate all raw foods such as salads and all cold foods. She began eating cooked
vegetables, soups, and warm meat dishes instead of cold cuts. | told her to drink only warm water or room tem-
perature water and avoid ice. | instructed her to incorporate more spices into her cooking such as turmeric,
cumin, coriander, and ginger to help stimulate her digestive fire and boost her metabolism. | encouraged her to
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use sesame oil, which is considered in Ayurveda to have medicinal properties for balancing vata dosha, in her
everyday cooking.

Within two months, she reported that her chronic constipation had resolved. She was surprised to report that her
anxiety had improved dramatically. Her energy, while not yet optimal, had increased to about 70 percent of
normal. | reassured her that as she confinued to balance her vata and strengthen her Agni, thereby improving
her digestive capacity, her energy levels would return to normal.

Case—Excess Pitta

Russell was a thirty-two-year-old male with severe ulcerative colitis, an autoimmune disease in which the body
attacked the colon, leading to inflammation and loose stools. Despite being on the anti-inflammatory drug me-
salamine, he sfill had elevated levels of C-reactive protein (CRP), a blood marker that indicated persistent in-
flasnmation. He was having eight to fen bowel movements per day with blood and mucus in his stools. He had
been on a strict Paleo diet for six months, and his diet consisted of eggs, red meat, fermented dairy products,
sauerkraut, and a limited number of vegetables.

After talking to him | realized that he had excess pitta, which was manifesting as inflammation in his colon, bloody
diarrhea, and a frequent sour taste in his mouth. | realized that the foods that he was eating were all very hot in
terms of their qualities and properties. While meat, eggs, and dairy products are wonderful nutrient-dense foods,
in his case they were actually not beneficial because of their heating properties.

I had him start a modified Paleovedic Diet without meat, eggs, or dairy products. For three weeks he consumed
bitter greens such as arugula, spinach, and kale, which have very cooling energetic properties. | also encour-
aged him to eat kitcheri once a day, which he was open to doing even though it contained rice (which is not
strictly Paleo by some definitions), because of its soothing effect on the gut. | encouraged him to liberally incor-
porate turmeric into his cooking. | suggested that he femporarily reduce consumption of sour foods such as sau-
erkraut because they can potentially aggravate pitta. Lastly, | suggested that he take a supplement containing
Boswellia serrata, an herb that balances pitta and is often used to reduce inflammation.

At a three month follow-up visit, he reported that his symptoms had improved by 80 percent. He was having two
to three bowel movements per day and there was no blood or mucus present in his stool. He was no longer ex-
periencing the sour taste in his mouth. After continuing to work with me over the next year, we were able to wean
him off the mesalamine and control his symptoms using diet and select supplements.

Case—Excess Kapha

Rhonda was a fifty-four-year-old female who was struggling with obesity, fatigue, and a sluggish thyroid. Her TSH
(thyroid stimulating hormone) had been hovering just outside the optimal range for many years. She had a strong
aversion to taking medications and was opposed even to taking a natural form of thyroid hormone. She felt like
she was too fatigued even to exercise, although she had been very active for most of her life. She was following
a gluten-free Paleo diet with a lot of fruits and vegetables and loved dairy products of all kinds including milk,
cheese, and yogurt. She explained that she was from Wisconsin, where dairy farming is common, and that’s why
she loved drinking milk every day.

After talking with her | determined that she had excess kapha as well as very low Agni. | had her follow a ka-
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pha-pacifying diet. Traditionally, Ayurveda recommends eliminating dairy products during such a diet. Even
though it was very difficult for her, Rhonda stopped eating dairy products and started following the kapha meall
plan. | also encouraged her to incorporate warming spices into her diet, such as ginger, turmeric, black pepper,
and chili. Lastly, | suggested that she begin taking an herbal supplement called Guggulu, which is effective at
reducing excess kapha and is also traditionally used to support healthy thyroid function.

After three months, she was excited to report that she had lost fifteen pounds just fromn changing her diet. Her en-
ergy had improved to the point where she was able to start a regular exercise program. As she began exercising,
her energy improved further and she lost another ten pounds. After six months, we repeated her thyroid function
tests and found that they had normalized.

Why Paleo?

Now, why even follow a Paleo diet in the first place? The premise is simple. Our human genetic code was bo-
sically shaped by the 2.5 million years our ancestors lived as hunter-gatherers, before the advent of agriculture
approximately ten thousand years ago. This period of time is known as the Paleolithic era, and comprises the vast
majority of human history. It's estimated that human beings have lived approximately one hundred thousand
generations as hunter-gatherers, compared to about six hundred subseguent generations as farmers. Therefore,
for the vast majority of human history, our genes were shaped by the lives our ancestors lived as hunters and
gatherers. The agricultural era has had limited effects on our genetic makeup.

British epidemiologist Geoffrey Rose, an expert in public health, explained these ideas in a lucid manner, He wrote
that in order to prevent chronic disease, public health officials should recommend removing “unnatural factors”
and restoring ™ 'biological normality’—that is, the conditions to which presumably we are genetically adapted.”
While Rose was referring to factors such as cigarette smoking and physical inactivity, other “unnatural factors”
are the industrial processed foods that have appeared in our modern era. The conditions to which we are genet-
ically still adapted are diet and lifestyle patterns that mimic those of our Paleolithic ancestors.

What the Caveman Really Ate

To determine what exactly human beings ate during the Paleolithic era, scientists have examined the fossil re-
cord and also studied modern hunter-gatherer societies. Although the popular perception is that ancestral eat-
ing centers on meat consumption, anthropological analysis reveals that some of these populations consume very
little meat. For example, the Kitava people from the island of Papua New Guinea consume tubers (sweet potato,
yam, and taro), vegetables, fruit, coconut, and fish. They typically consume 70 to 80 percent of calories from
carbohydrates. Contrast this with the Inuit Eskimos from Greenland, who consume 70 to 80 percent of calories
from fat, mostly saturated fat. Their diet consists of seal, walrus, whale, caribou, fish, and occasionally seaweed.

Researchers analyzed 229 hunter-gatherer populations that had survived long enough o be studied by anthro-
pologists to determine what type of diet they followed. It was found that these populations consumed animal
products whenever possible, and had higher intake of fat and protein and relatively lower intake of carbohy-
drates (averaging 22 to 40 percent of calories) compared to modern diets. They also preferred fatty animal
foods, including organ meats, over the lean muscle meats that we typically find at the grocery store. The wild
plant foods they consumed differed from modern carbohydrates in that they were much higher in fiber, higher
in nutrients, and lower in simple sugars—they would be very slow to raise blood sugar, causing a correspondingly
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slow insulin response.

Healthy Starches Were Part of the Paleolithic Diet

Scientists have performed sophisticated analyses (using isotope signatures from fossilized bones) and determined
that our ancestors also ate roots, tubers, rhizomes, and other underground plant storage organs; it is likely that
the consumption of starchy plants goes back at least two hundred and fifty thousand years, well before the
advent of agriculture. Therefore, the perception that Paleo is a low-carb, all-meat diet fails to appreciate the
fundamental role that healthy starches played in the dietary patterns of our ancestors. To me Paleo should be a
plant-based diet with fruits and vegetables as the foundation and starting point.

The Science of Life

Next, let me tell you more about Ayurveda, which is named from the Sanskrit words *Ayu” meaning “life” and
“Veda” meaning “science”—i.e., “The Science of Life.” Ayurveda is a holistic system of medicine that has a com-
prehensive approach to understanding the body. It can be tfraced back at least three thousand years, and is
probably the oldest system of medicine in the world.

The Ayurvedic approach o science is different, although no less rigorous, than the allopathic paradigm. When |
began studying Ayurveda in the late 1990s, | found Ayurvedic theory logical enough to satisfy my Western train-
ing. Ayurveda offers an explanation of why different people require different diets, even if they are part of a
population with very similar genetic makeup. It also provides detailed insights into how to individualize a dietary
program for each person. Each of us has a different Ayurvedic body type, and a simple questionnaire can help
determine your body type and understand the optimal foods for each type. You may want to understand how
this applies to yourself first before making recommendations to patients.

Understanding the Doshas

The foundation of Ayurveda is the concept of doshas, or physiological principles. You can think of the doshas as
forces within the body that are responsible for all the physiological and psychological processes in your body and
mind. There are three main doshas—vata (which you can think of as wind), pitta (equivalent to fire), and kapha
(earth). The doshas are shiffing constantly, due to diet, lifestyle, and environment. As long as they are balanced
and working harmoniously together, good health is possible. When the doshas are imbalanced, disease results.
Let us look at each of the doshas in more detail:

Vata

d Vata is the subtle energy that governs all movement in the body, including respiration, heartbeat, nerve
impulses, blood flow, etfc.

. Like “wind,” vata’s qualities are light, cold, dry, and mobile

. Associated with creativity and rapid thinking, but also fear, anxiety, and restlessness
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Pitta

. The bodily heat-energy of metabolism, manifesting in digestion, absorption, temperature regulation

. Like “fire,” pitta is hot, sharp, penetrating, and infense

. Linked with Agni, digestive capacity

. Associated with intelligence and insight, but also anger, irritability, and frustration

Kapha

J The force that forms body structure and provides biological “strength,” associated with bones, joints and
ligaments, skin moisture, and joint lubrication

. Like "mud,” it is heavy, cool, slow, and damp

. Associated with love and calmness, but also attachment, depression, and inertia

The 7 Dhatus or Tissues

In addition to the three doshas, there are seven dhatus or tissues that constitute the structure of the body. These
include rasa (plasma and lymph), rakta (blood), mamsa (muscle), medas (fat), asthi (bone), majja (bone marrow
and nerve tissue), and shukra (reproductive fissue). These tissues are also in a state of constant fransformation
and interplay, just like the doshas, and optimal dhatu status is essential for good health.

Every Person Is Unique

Every person is born with a distinct combination of doshas that comprises their constitution, which is as unique as
a fingerprint. Nobody has exactly the same ratio of vata, pitta, and kapha. Also, each person manifests the qual-
ities of their doshas in a slightly different way as a result of their personality and other factors. The goalin Ayurveda
is to maintain your unique balance of doshas, which was determined at conception.

For example, let’s say that you are 50 percent vata, 30 percent pitta, and 20 percent kapha (every person has at
least a little bit of all three of doshas). Consequently, the optimal dosha balance that you want to strive for is 50
percent vata, 30 percent pitta, and 20 percent kapha, which is identical to your constitution. You are not trying
to get equal amounts of all three doshas, which is a common misconception.

Using the same example, your primary dosha would be vata and your secondary dosha is pitta. As a rule of
thumb, the primary dosha has the greatest fendency to increase and become imbalanced. Therefore, a vata
person is more likely to experience a vata excess and thereby suffer vata-related disease. That is why the diet
for each dosha has qualities and characteristics opposite to the dosha. For example, the qualities of the vata
dosha are light, cold, and dry; the foods that are recommended as part of the vata diet are heavy, warm, and
moist—both in ferms of physical characteristics and subtle qualities.

In general, “like attracts like,” and this may or may not be beneficial depending on the dosha. For example, pitta
body types tend to love hot, spicy food, although that is potentially aggravating for their pitta dosha in excess.
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They might do better with spices that are considered cooling, such as cumin, coriander, fennel, and cilantro. The
typical recommended diet for pitta people contains foods that would be considered to have cooling properties.

Interestingly, this appears to extend beyond dietary preferences. In my practice, | see many kapha patients who
love to relax and enjoy sitting quietly, whereas intense, vigorous, and sfimulating activities would be beneficial
for them. Many of my vata patients take on too much activity and tend to crave fast action and new experi-
ences, and | remind them to slow down and incorporate more downtime and relaxation. Pittas are attracted to
competitive sports that reward infensity and aggression, whereas more restorative exercise would be balancing
for them. Of course these are generalizations, but | find it striking how often they are relevant to patients in my
practice.

Ayurveda is able to take the science of prevention to the next level, by telling you what types of imbalances and
diseases you are most prone to as a result of your specific body type. This enables you to anticipate potential
iliness and take corrective steps before it manifests. This is one reason why | find Ayurveda to be so powerful.

Eat Right for Your Body Type

Ayurveda recommends a different diet for each constitution, and so you would follow the diet recommended
for your body type. Ayurveda also believes that the diet should be individualized based on season, environment,
activity level, and overall goals. For example, each season is associated with a certain dosha; winter is a time
when the excess cold can provoke vata, and the heat of summer can increase pitta. To learn about your body
type and its recommended diet, please complete the questionnaire either at www.doctorakil.com or in my book
"The Paleovedic Diet: A Complete Program to Burn Fat, Increase Energy and Reverse Disease”.

Strengthen Your Agni or Digestive Fire

The concept of Agni, or digestive fire, which determines our ability to digest, absorb, and assimilate our food, it is
fundamental to Ayurveda. Agni, which means “fire” in Sanskrit, refers broadly to your capacity to digest and pro-
cess all experiences. Now we will focus on the physical Agni, which is a measure of your capacity to digest food.
A healthy and strong Agni is indispensable for good health. If your Agni is weak, you will not be able to optimally
extract nutrients and energy from the food you taken, even if the food is of very high quality. Agni is correlated to
some extent with stomach acid, digestive enzymes such as pancreatic enzymes, and bile from the gallbladder.

Signs of a healthy Agni include a healthy appetite, normal elimination, the absence of excessive gas or bloating,
and normal energy levels. The strength of your Agniis a direct determinant of your capacity to effectively process
raw foods, which are difficult to digest. This explains why certain people thrive on a raw-food diet (strong Agni)
while other people actually may feel worse if they only eat raw foods.

If your Agni is weak, you will not break down your food properly, and that will lead to the production of ama,
or toxins. Ama is a by-product of improperly digested food that in Ayurveda can accumulate in any part of the
body, leading to inflammation and disease. It is believed that all disease begins with some imbalance in the gut
that affects Agni, subsequently leading to the production of toxic ama, which is only later followed by the devel-
opment of symptoms.
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Complexities of Ayurvedic Medicine

The science of Ayurveda is extremely complex, and for the purposes of this chapter | have oversimplified it. You
can imagine that three thousand years of practice has led to the development of a vast ocean of knowledge.

Completing the questionnaire will give you an initial idea about your body type. However, an Ayurvedic practi-
fioner will be able to come to a more accurate conclusion, based on history and physical examination including
a detailed qudalitative pulse exam (different from measuring heart rate) and tongue diagnosis. In addition, since
doshas are always changing, your current state may be different from your original body type. It is also possible
for more than one dosha to be imbalanced, in which case you would need to determine which one is the priority
for freatment. As you can see, Ayurveda can become complex very quickly, so if you have any questions please
consult with your local Ayurvedic practitioner.

Ayurvedic Therapeutics

There is an advanced understanding of various diseases and their therapies in Ayurveda. In order of potency, rec-
ommendations usually start with dietary change, followed by use of spices, and finally herbs and supplements.
Mind-body technigques including meditation, breathing techniques, and yoga are commonly recommended as
part of a freatment plan.

There is also an intensive form of detoxification therapy known as panchakarma; typically panchakarma is done
in the inpatient sefting in Ayurvedic hospitals or treatment centers. Patients, usually with more serious illnesses,
may stay between two weeks to two months to receive the treatment, and | have seen some remarkable results
with it

Ayurvedic Pathogenesis

There is a six-stage model in Ayurveda that explains how disease develops. Symptoms only appear at later stag-
es, and the goal of Ayurveda is actually fo detect imbalances and prevent disease before overt symptoms de-
velop. In this way, Ayurveda is very focused on the root cause of disease and strongly emphasizes prevention.
Therefore, Ayurveda is the original functional medicine, a modern specialty that assesses the function of different
organ systems and attempts to uncover the root cause of illness. Ayurveda believes that all disease starts in the
gut, at least fo some degree, usually with weakening of the Agni.

1. Stage [—dosha imbalance and/or weakened Agni, leading to production of toxins (ama)

2. Stage ll—imbalanced doshas build up in their respective organs
3. Stage lll—doshas spread from their organs
4, Stage IV—imbalanced doshas and ama move to and localize at weak body tissues (dhatus), causing

nonspecific symptoms

5. Stage V—early tissue damage occurs, major symptoms occur, leading to the development of a
diagnosable disease

6. Stage VI—progressive disease, potentially with complications
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Diseases at all stages are freatable, but the later the stage when treatment is begun, the more involved and
fime-consuming the therapy will be. The earlier that treatment is begun, the more likely the disease process can
be fully reversed. If you are under the care of an Ayurvedic physician, the true measure of success would be
catching imbalances at stage Il or earlier, before symptoms have manifested, and addressing them before they
progress any further.

Eat All Six Tastes

In Ayurveda, food is described as having six different tastes. Most foods are a combination of fwo or more tastes;
e.g., coffee is considered both bitter and pungent. Some tastes are obvious—e.g., honey is considered sweet—
but others are less infuitive, as ghee is also considered sweet.

It is ideal to consume foods from all six fastes in some form every day. If not possible, at least having as many dif-
ferent tastes as possible every day will help your diet to be more satiating and balanced.

The reason for this is that “taste” in Ayurveda has a sophisticated meaning that extends beyond the perceptions
in your mouth. The six fastes each have different energetic and subtle effects on the doshas, with some increas-
ing vata and others decreasing it, some having warming properties (thereby increasing pitta) and others cooling,
etc. Therefore, ensuring that your diet has foods from all six different tastes is another strategy that helps promote
the dosha balance, which in Ayurveda is indispensable for health.

Here is more information about foods in each taste category and the energetic properties and physiological
effects of each taste:

Table—The Six Different Tastes

Taste Examples of Foods Effects in the body
Sweet Rice, whole grains, sweet potato, pumpkin, ghee;  Nourishing, rejuvenating,
honey, molasses, and all natural sweeteners tonifying, strengthening
Sour Lemon, tomato, citrus fruits, alcohol, yogurt, Stimulates saliva production,
vinegar (apple cider vinegar is especially good),  digestion, and appetite,
and all fermented foods aids in elimination
Salty Salt of any type (Himalayan salt or sea salt Moisturizing, lubricating, clears
recommended), seaweed, anchovies obstructions, helps with fluid balance
Bitter Leafy green vegetables, chocolate, coffee, Detoxifying, reducing inflammation,
turmeric, rhubarb, bitter melon, bitter gourd cooling, drying. balancing all other tastes
Pungent Garlic, onion, ginger, chili, mustard, clove, Keeping the digestive fire strong,
black pepper, and most spices improving circulation, clearing mucus
Astringent Brussels sprouts, asparagus, okra, cranberry, Cleansing, purifying,
plantain, pomegranate, teqa, chickpeas, lentils, removes excess moisture

sprouts of any type (e.g., alfalfa or clover)
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You can see from the table above how the different tastes have complementary properties and function like a
system of checks and balances. Our modern diet typically has oo much of the sweet and salty tastes. The tastes
that are routinely underemphasized or missing in Western diets are the bitter and astringent tastes. Interestingly,
these are the tastes which are most cooling in tferms of energetic properties and would be especially helpful for
reducing inflammation, which is considered a condition of excess heat or pitta in Ayurveda. Incorporating more
of the pungent taste through spices can have a whole host of health benefits.

The concept of six tastes is another unique lens that Ayurveda can offer to help ensure more balance in your diet,
Again, it’s important not to incorporate too much of any one taste, because excess use of a particular taste can
also cause imbalances in the doshas. The key as in all things is moderation.

Conclusion

As you can see, Ayurveda can be used to help customize a Paleo diet that is right for your body type. Incorpo-
rating foods from all six different Ayurvedic tastes is a helpful strategy to improve satiety and ensure a balance of
different qualities and energies in your diet,

Ayurveda also has particular expertise in the realm of spices, which it considers to be an entire category of med-
icine because of their fremendous health benefits. Spices can help reduce inflammation, combat oxidative
stress, opfimize the digestion, maintain healthy blood sugar, prevent insulin resistance, and mainftain a healthy
microbiome by preventing microbial overgrowth. In addition, | recommend other Ayurvedic strategies such as
intermittent fasting, daily cleansing practices, mind-body techniques, and detoxification strategies. While fairly
simple, these approaches all have a powerful effect on health.

Ayurveda is the original personalized medicine, and when combined with modern functional medicine and
Paleo principles through the Paleovedic approach, offers a powerful and comprehensive strategy to help your
patients achieve optimal health and wellness.
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He is a dynamic and highly sought after speaker who has spoken at numerous conferences and ven-
ues worldwide. His online courses on integrative medicine through theayurvedaexperience.com are
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Introduction: Why Whole Detox?

My patient Sandy was frustrated.

“Dr. Minich,” she said, *I'm really hoping you can help me. | feel like I've tried every detox under the sun, and
they all work—but only for a little while. 1've heard that your detox does some really great things, and that it will
change my life, and | really hope that’s true. Because honestly, I'm starting to lose hope.”

| could well understand Sandy’s frustration. Like many of my patients, she was looking for a way to lose weight,
feel great, and boost her energy. Sandy was also struggling with brain fog and some mild anxiety. Some of my
other patients suffer from aching joints, sleep problems, depression, listlessness, or fatigue. For many, I'm not the
first stop on the health-care trail—they’ve fried conventional medicine, a number of supposedly healthy diets, a
wide range of fitness programs, and at least one or two cleanses. Many even improve—for a while. Then, like
Sandy, they start to driftf back to the same set of problems that sent them searching for help in the first place.

Does that sound like you? Are you also frustrated that those five or ten or twenty pounds keep coming back after
you’ve worked so hard 1o lose them? Do you also wish there was a way to regain your lost energy and sharpen
up your brain? Are you struggling with sleep problems, anxiety, or depression that you’d prefer to tfreat naturally?
Do you feel as though you keep running info the same brick wall?

If so, | hear you. I've spent enough of my own life seeking answers for my health problems to know just how frus-
frating and sometimes scary that can be. When | began as a functional medicine nutritionist, | was thrilled that
I’d have the chance to translate my years of science and research into practical ways of giving people access
to the vibrant health that is our birthright. At that point, | had a lot of faith in good nutrition as the royal road to
health—the key to living well and feeling great.

Over the years, though, |, like Sandy, became frustrated. | began to see that for many patients, the wonderful
nutritional suggestions that | was making simply didn’t “take.”

Maybe they would for a while. They would be incredibly excited as they finished the consultation, thrilled with
their jumpstart to a healthy life. They had shed pounds and lost inches. Their brain fog had cleared. Their anxiety
had calmed. Their depression had lifted. Detox had given them a glimpse of just how great life could be when
they felt this good, all the fime.

And then, a month, two months, half a year later, many of those same patients would return, discouraged, may-
be even defeated. They had started to re-gain the weight. Their aches and pains were back. They no longer felt
the energy, the hope, the vibrant health they had once enjoyed.

What had gone wrong? Why would an approach that works so well stop working?

| struggled with this problem for several years—and then finally | got it.

The reason most detoxes have so little staying power is that they freat only a part—but not the whole.
They deal with part of your body—not your whole body.

They tell you what to take out—but they don’t focus on what to put in.

They deal only with your physical body—not with your whole self.
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And as a result, they often fail.

Why Most Detoxes Don’t Last

They don’t deal with your whole body

Most detoxes pick one single aspect of your body—your liver, perhaps, or your gut. But very few programs look
comprehensively and systematically at your entire body and make sure that every aspect of your physical self—
from your feet through your belly through your heart to your brain—has every bit of support it needs to expel all
your toxins.

This whole body approach is essential, especially given that the latest developments in medicine focus on the
activity and interrelationships of your body’s networks: not just your gut, but your digestive system; not just your
digestive system but the interaction between it and every other organ and system in your body. Your liver doesn’t
work separately from your gut: They work together. (The scientific terms for this type of thinking are “network med-
icine” and “systems biology.”)

They focus on what to take out—not what to put in

Most detoxes zero in on reactive foods, industrial chemicals, and other environmental toxins. They tell you how to
protect yourself from these toxins, and maybe they even offer you a few weeks’ worth of meal plans. Or they fo-
cus on a few potentially toxic foods—caffeine, sugar, and gluten, perhaps, or maybe soy, peanuts, and artificial
sweeteners. Some detoxes are more restrictive, with an even longer list of things to cut out. Butf none of these
approaches gives enough attention to your whole body, comprehensively, systematically, making sure that ev-
ery one of your vital systems is getting the full spectrum of nutrients that it needs.

They focus on the body—not the whole self

Most detoxes tell us how to avoid reactive foods and industrial chemicals, which is great. But do they help us
shed toxic thoughts, let go of limiting beliefs, or cope with the stressful situations that frequently make us ill? Not
that I've seen.

Every time you encounter an upsetting relationship, a frustrating personal situation, or a depressing day at work,
your body is flooded with powerful biochemicals that have the power to sabotage your health. I'm talking about
stress hormones like cortisol, which cues your body to put on the pounds, disrupt your sleep, and drive up your
blood pressure, potentially sending you down the road to obesity, diabetes, autoimmune conditions, and can-
cer. I'm talking about the shattering experience of heartbreaking grief, which research has shown can literally
disrupt the workings of your heart. I'm talking about lives which seem plagued by loneliness and boredom, which
numerous studies have shown are plagued with more chronic health problems and also end sooner than lives full
of passion, meaning, and community.

We now have volumes full of research showing that stress, boredom, frustration, and heartbreak aren’t simply
psychological states. Rather, they are physical conditions that profoundly affect your health: through your hor-
mones, your blood pressure, your neurotransmitters, and, ultimately, your entire biochemistry. A happy, con-
tented person is biochemically different from an angry, sad, or fearful one. Our bodies affect our thoughts and
feelings...and our thoughts and feelings affect our bodies. This interaction is straight out of Human Biochemistry
101. It can be a significant disrupter of our health—or a profound tool for healing.

Yet most detoxes ignore this “life” component and stick strictly to nutritional advice. Even when they pay lip ser-
vice to “stress relief” or “taking time for yourself,” they fail to offer any concrete, workable program to actually
get rid of your “life tfoxins.” As a result, most detoxes are sadly incomplete, because if you don’t heal the whole
person, you'll just see the same problems coming back again and again and again.
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Detox’s New Frontier

| didn’t want my patients to keep suffering. | didn’t want them to follow up their brilliant initial success with detox
with a disappointing fizzle a few weeks later. | didn’t want a detox that worked only briefly, randomly, or occao-
sionally; and | didn’t want a detox that addressed the body alone.

So | began searching for a program that would allow us to remove every single toxic barrier that kept us from
total health and vital, fulfilling lives. | drew on my years doing academic and professional research into the bio-
chemical and nutritional properties of food, and on my experience as a clinician who worked with hundreds of
patients. | wanted a comprehensive, systematic detox that spoke to every aspect of our bodies and our lives—a
clear, actionable program that even the busiest and most stressed of my patients could follow.

The culmination of this process was Whole Detox: the first comprehensive, systematic approach to breaking
through all the toxins that hold you back. But first, | had to rethink what | meant by “toxin.”

Redefining “Toxin”

Okay, we all know that “detoxification” means, literally, to get rid of toxins. But what exactly are toxins? We're
used to speaking of them in purely physical terms. My research and my clinical practice has taught me that they
are much, much more,

Toxins are better understood less as poisons than as barriers—obstacles to the life and health we fruly want.

On a physical level, this is pretty clear. If you look at the thyroid signaling system, for example—the complex net-
work of glands and hormones that regulate our thyroid function—you will see that poor thyroid function makes
the whole body more vulnerable to environmental toxins, interfering with our ability to detoxify. At the same
time, the increasing toxic burden disrupts the thyroid signaling system, making it more difficult for different parts
of the system to communicate with one another. These toxic barriers to communication further depress thyroid
function, creating a vicious cycle that can sabotage a patient’s entire quality of life. Depression, weight gain,
brain fog, exhaustion, memory problems, and, potentially, heart disease are only some of the chronic conditions
that can result.

And yet, when you remove the toxic barriers, communication resumes. Thyroid function improves, and the pa-
fient suddenly has a new lease on life.

Slowly | came to see that the very same principle applies to “life toxins.” If mental, emotional, or spiritual chal-
lenges are standing in our way, they can block our progress—and undermine our health. | began to see that by
helping my patients release their “life toxins,” their health improved as well.

For example, my patient Marqueta had struggled for years with a limiting belief: she couldn’t be a successful,
empowered woman and also retain her femininity. Marqueta’s mother had grown up in a very traditional reli-
gious household, and she had tried to instill those same values in her daughter, including the notion that women
were supposed to be quiet, timid, and sexually passive.

This limiting belief was keeping Marqueta from pursuing relationships with men who really interested her. Any time
she found a man she liked, she worried that she was being “too sexual” and “too forward.” She also worried that
the man would be put off by her success as the administrator of a local hospital.

When Marqueta came to me, she was suffering from crippling menstrual cramps. She also described herself as
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“dried up—my brain just won’t work.” Once a creative, vital person, Marqueta was clearly struggling with many
toxic barriers. Her physical symptoms expressed her life issues; her life issues were shaped by her physical prob-
lems. Enter Whole Detox: a comprehensive way to surmount barriers in both health and life.

| addressed Marqueta’s hormonal issues in a variety of nutritional ways: healthy fats, better hydration, some
herbal supplements. | also worked with her to identify the limiting belief that functioned as such a powerful
obstacle. | encouraged her to foster her own creativity, even in such little ways as how she dressed or how she
decorated her office. | asked her to write in her journal about the women she admired and wanted to emulate,
and to identify the qualities in herself that resembled those women. Through a wide variety of modalities—diet,
supplements, lifestyle, self-exploration, journaling, and creative activities—I helped Marqueta get rid of the toxic
barriers that were holding her back.

Once Margueta understood how to identify and overcome all the toxins in her life—from reactive foods to limiting
thoughts to frustrating relationships—she was able to reclaim her health. Because she wasn’t following an ab-
stract system but rather identifying her own personal toxins, she was empowered far beyond what partial detoxes
could achieve. Thanks to the tools she had learned through Whole Detox, Marqueta would be able to target
and defeat her personal toxins for the rest of her life.

Even after a few weeks, the results were astonishing. Soon after we began working together, Marqueta trans-
formed her wardrobe from dull greys and beiges to brilliant oranges and yellows that suited her much better. She
began to feel creative and “flowing” again, no longer “dried up” and “stuck.” She started a new relationship,
slowly and tentatively, but with more passion and excitement than she had previously allowed herself. Her men-
strual cramps disappeared. Her hormones were in balance. The culmination came on her last appointment,
when she showed up with a haircut so dramatic and different from her previous style that | almost literally didn’t
recognize her.

This, to me, is the essence of Whole Detox. Marqueta had broken through the toxic barriers that were limiting her
life so that she could finally savor the full spectrum of her whole self.

Discovering Whole Detox

When | developed Whole Detox, | had been working for nearly a decade as a nutritionist. | had done graduate
research into the nutritional properties of the carotenoids that give foods their color, as well as into the biochem-
ical properties of fats.

I had also explored other ancient healing arts, including Traditional Chinese Medicine, Ayurveda, and many
others. A single yoga class that | took more than twenty years ago first furned on the light bulb in my head, il-
luminating the many healing fruths that are available to us, even if they are often neglected by conventional
practitioners.

So in my gquest for detox’s new frontier, | went back and searched my library for every discipline I had ever studied:
nutrition, neuroscience, epigenetics, physiology, and psychology, as well as yoga, Ayurveda, Chinese Medicine,
and traditional healing. Odd as it might sound, | also explored color and drew on my background in the visual
arts. After all, color has long been associated with emotion and mood, as well as o the phytonutrients that make
fruits, vegetables, herbs, and other plant foods such a crucial part of our diet. Color also plays a key role in East
Indian healing.
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Working with this rich array of influences, | came up with a new systematic, comprehensive approach to detox.
Its power was astounding. As | introduced this approach to my patients, | saw how deeply mind, body, spirit, and
emotions all affect one another. Remove a toxic food from your diet and you might also free yourself from de-
pression, anxiety, or helplessness. Eliminate a toxic thought and you might also rev up your metabolism and lose
some unwanted weight. Tear down the barriers to your sense of purpose and connectedness, and you might
also revitalize your immune system and restore your optimism.

The opposite was also true. Hold onto a toxic belief and the healthiest diet in the world might not free you from
froublesome symptoms. Remain mired in a stressful life, and even without caffeine, sugar, and refined flour, you
might still feel wired, anxious, or depressed. A raging hunger for meaning or community might keep you dissatis-
fied and edge even when your body is fully nourished.

Every one of us is a complex biochemical structure in which every factor affects every other factor in an endless
synergistic loop. Sometimes this synergy works against us: Negative thoughts can impair our health; poor health
can breed negative thoughts. As your health gets worse, your thoughts get bleaker; as your thoughts get bleaker,
you move less, crave more sugar, send more stress hormones coursing through your veins. You feel even sicker...
and your thoughts spiral further down into depression. Talk about a vicious cyclel!

But with Whole Detox, you can fransform the downward spiral of disease into an upward spiral of vibrant health.
By addressing nutrition, exercise, thought patterns, and many other factors at the same time, you can break
through toxic barriers and create a vibrant, healthy life.

What Whole Detox Will Do For You

Whole Detox integrates Western science and Eastern medicine. It is a systematic way of overcoming every barrier
that keeps you from health, energy, and fulfilment. So welcome to Whole Detox, because it can change your
life:

. You begin to heal the parts of your body that are struggling under their toxic burden, including your
endocrine system, digestion, heart, bones, and brain.

. You shed pounds, boost energy, heal aches and pains, and recover from debilitating symptoms, feeling
calmer, more vital, and more energized than you have in years.

. You detoxify your relationship to your community, your family, and yourself,
. You detox through food—and also through movement, new thought patterns, and emotional expression.
. You break through conflicts, sexual frustration, and creative blocks, freeing you to pursue long-deferred

dreams for work, love, and personal satisfaction.

. You'll feel nourished, not deprived—because sometimes the best detox is not cutting something out but
rather bringing in more of what you need!

Most important, Whole Detox is a personalized approach. You zero in on the parts of your body—and your life—
that most need cleansing, healing, and revitalization. You also acquire the lifelong ability to target your own per-
sonal barriers by using the Whole Detox Questionnaire. As a result, Whole Detox is the fastest and most effective
way to become your healthiest, most energized, and most fully realized self.
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The Power of Whole Detox

To illustrate the power of Whole Detox, let me share with you the story of George, who came to me frustrated
and helpless about six months affer completing his last detox with another practitioner. George’s problem was
that he couldn’t sleep—an aching frustration that had been with him ever since his sophomore year in college.
Now in his mid-forties, George was paying a heavy price for his insomnia. He often found himself short-tempered
with his children as well as his wife. Since George’s own father had been a short-tempered, angry man, George
hated the feeling that he was repeating his father’s version of family life.

At work, too, George struggled to remain calm and centered. The owner of a small tech company, George
frequently had to travel on business, working with clients in various parts of the country. He knew that a sleepless
night before an important meeting could jeopardize an important relationship—yet he hated to depend on
sleep qids.

Sleep problems were ruining George’s life, as he told me frankly the first time we met. His despair was all the
greater because he had recently completed a detox that, for a few sweet weeks, had finally seemed to heal the
problem. George cut out caffeine, sugar, white flour, and unhealthy fats. He drank water with lemon juice to flush
the toxins out through his urine, and he took yarrow pills to support his liver’s detox function. He got a water filter,
an air purifier, and blackout curtains to keep “light pollution” out of his bedroom. Anything that could interfere
with his sleep, George gof rid of.

And, for a time, it worked. George’s sleep quality continued to improve until finally, after less than two weeks, he
was sleeping deeply throughout the night. For the next few months, George felt as though he had withessed a
miracle.

Then, slowly but surely, the old sleep problems began creeping back. When a loud noise in the hotel corridor
woke up him one night, George tossed and turned for hours. When a difficult client meeting loomed the next
day, George couldn’t fall asleep till nearly 5 a.m. When George’s 10-year-old daughter came down with a high
fever one night, George lay rigid beside his sleeping wife, imagining all the terrible ways her illness might play out.
“*What's the problem?” George asked me, about two months after he had completed the unsuccessful detox.
“Once | started sleeping again, why couldn’t | keep sleeping?”

* think three things might be going on,” | suggested. “First, there may be some toxins that are personal and
specific to you—some reactive foods or problematic chemicals that are disrupting your body. Most detoxes are
cookie-cutter—one size fits all. They can be a gredat first step, but they don’t necessarily identify the toxins that
are disrupting your system.”

George nodded, beginning to look more hopeful.

“Second, although your last detox focused on what to cut out, you didn’t really find out what to put in. Healthy
fats are really important for sleeping. So are complex carbs. There may be some other imbalances we discover,
as we work through your entire body—systems in your body that are not getting all the nourishment they need.”
George nodded a second time, seeming even more hopeful.

“Finally—and maybe most important—we can’t just look at your body. We have to look at your whole self.”
Now George was startled. “You mean there’s something wrong with me—with my personality?” he asked.

“Not at all,” I said quickly. “But your body and your mind aren’t really separate. They’re both part of the same
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system. Your thoughts and feelings are biochemical events that have a profound effect on the rest of your phys-
iology. We can work only on the "body’ level, as your last detox did. But this is Whole Detox, and | think it would
help you to work on the ‘life’ level as well.”

George and | had many long talks about what might be keeping him awake. As he thought about his bad-tem-
pered father, he recalled many late-night arguments that his parents used to have. George’s father had worked
until midnight at the restaurant he owned, and when he came home, he expected George’s mother to offer a
sympathetic listening ear and a plate of hot food. George’s mother, for her part, was exhausted after a long day
of working at an office downtown and then making dinner for her children. George’s father frequently woke her
up, and the two fought, waking George. The sense that night was the time to be alert, on edge, ready to protect
the people he loved yet helpless to do so, had never readlly left George.

George had also held on o the sense that to be a truly successful businessman, like his father, you had to stay up
late, worrying about your business. Without realizing it, he had adopted that same worry, as though, by falling
info a deep sleep, he was neglecting his business and letting down his clients. Of course, the exact opposite was
frue. George’s sleep problems were actually interfering with his ability to be a good family man and an effective
businessman.

Certainly, George had found it helpful to cut out the foods and beverages that had disrupted his sleep, and he
had also benefited from adding in the supportive foods | had suggested. But George was a whole person, and
he needed a whole detox, one that included both health and life issues. To solve his sleep problem, he had to
identify all the toxic barriers that kept him up at night—noft just the nutritional ones.

Your 21-Day Program

So here’s what we're going to do.

In Chapter 1, I'm going to give you an overview of the cornerstone of Whole Detox: the 7 Systems of Full-Spectrum
Health. These are 7 clusters of physical and life issues that can be supported, healed, and detoxed in similar ways.

Once you’ve learned about each separate System, Chapter 2 will help you see how all work together. It's called
The Power of Synergy because synergy—the extra benefits you get from many systems all working in harmony—is
truly the power behind Whole Detox.

Then, in Chapters 3-9, I'm going to zero in on each system, one by one. You'll get a real in-depth look into every
system so that by the time you begin your own Whole Detox, you'll be able to see your body, your life issues, and
your goals in those terms.

This approach offers you two striking advantages that make Whole Detox more effective and longer-lasting than
any other detox I've seen. First, these 7 Systems target every aspect of your body and your life: every anatomical
system and also every life issue (work, love, community, spirituality, etc.). When you target each of the 7 Systems,
you guarantee yourself a fruly Whole detox, identifying every single barrier that stands between you and opfimal
health, between you and a wholly inspired and fulfilling life.

Working with the 7 Systems also enables you to create a truly personal detox—one that zeroes in on the specif-
ic barriers that are most troublesome to you. The Whole Detox Questionnaire (see page 000) helps you work
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through every one of the 7 Systems, identifying each specific physical, mental, or emotional issue that stands in
your way. What most people discover is that one or two Systems are more out of balance than the others, while
one or two Systems are key areas of strength and power. When you identify your strengths and weaknesses, you
can find ways to immediately support your strengths and improve your weaknesses, so that you are taking imme-
diate steps to improve your physical, mental, and emotional well-being.

THE 7 SysteEms OF FuLL-SPeCTRUM HEALTH

(comp, please set each bf term in color: The Root, red; The Flow, orange; The Fire, yellow; The Love, green; The
Truth, blue-green; The Insight, purple; The Spirit, white)

* The ROOT: adrenal glands, immune system, DNA, bones, skin, survival, communities

* The FLOW. ovaries/testes, reproduction, fertility, kidneys, colon, relationships, creativity

* The FIRE: pancreas, digestive system, blood sugar, work-life balance, energy production

* The LOVE: thymus, heart, blood vessels, lungs, compassion, expansiveness, service

* The TRUTH: thyroid gland, throat, ears, nose, speaking, choice, authenticity

* The INSIGHT: pituitary gland, brain, neurons/neurotransmitters, sleep, mood, thoughts, infuition

* The SPIRIT: pineal gland, electromagnetic fields, circadian rhythms, connection, purpose, meaning

These 7 Systems might seem a bit counter-intuitive at first—why should adrenals, the immune system, family issues,
and the color red all be part of the 1% system, while kidneys, ovaries, credtivity, fertility, and the color orange fit
together in the 2"4? But | promise, by the time you’ve finished reading Chapters 1-9, these 7 Systems are going
to seem intuitive and even a little obvious. And by the time you’ve finished your 21-day program, you won’t re-
member thinking any other way.

As a clinician, | found that these 7 Systems of Health were my keys to the kingdom: Through them, | could see
that seemingly disparate issues—usually separated into nutritional, anatomical, psychological, and spiritual—did
actually benefit from being treated together.

For example, the 1% System of Health includes, among other things, immune function, bone health, identity, root-
edness, and security: all the things that ground us and define us in a physical way. | could address immune func-
tion by giving my clients an immune-healthy diet—but | could also help them to create a strong sense of personall
boundaries. They could enhance their bone health through supplements—but also through yoga exercises that
helped them feel grounded. Meanwhile, a healthy immune system and strong bones could help them create a
feeling of rootedness, safety, and security. In other words, freating one “red”/ROQOT issue could open the door to
a whole new world of improvement.

Then you'll be ready to start your 21-day program. Every 3 days, you’ll detox another System of Health, starting
at the ROOT and working your way up to the SPIRIT. By the end of your 3-week program, you will have addressed
every toxic barrier in your life.

I’ll take you by the hand and be with you every step of the way. I'll fell you exactly what to eat each day (the
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recipes are simple, colorful, and delicious!). And I'll guide you through each day’s activities: affirmations, journ-
aling, explorations of limiting thoughts, recommendations for healthy movement, and many other ways of break-
ing through your own personal toxic barriers. The instructions are clear and unambiguous—all you have to do is
follow directions.

I’'ve provided every single thing you need to complete this program successfully, including mouth-watering rec-
ipes that can each be prepared in 30 minutes or less. I've also shared shopping lists and some suggestions for
how to prepare the week before you start.

Whole Detox may be one of the most exciting journeys you'll ever take—and it doesn’t end after 21 days. I've
also included a section on how to maintain Whole Detox for life—so that you can be sure to keep removing bar-
riers and creating fabulous results.

Detox for the 21t Century

I'm thrilled to share Whole Detox with you, because | think it’s high time that we found a new definition for detox.
We need a detox that employs the whole spectrum of ancient and modern knowledge, and one that treats the
whole spectrum of who we are. As a functional-medicine nutritionist, | believe that “food is medicine,” but I've
come to believe that this approach is not enough. Most people cannot heal on food alone. Yes, health requires
a foundation of good eating—but good eating will not necessarily solve our emotional woes, limiting beliefs, and
toxic self-talk.

The 7 Systems of Full-Spectrum Health have been recognized by ancient healing traditions for thousands of years.
They still hold frue in the present day. Our physiologies are so intricate and complex—and so are the ways that
these bodies intferact with every other aspect of our being. No two of us are adlike—yet each of us contains these
7 Systems, this spectrum of color that helps define our bodies and our lives.

Whole Detox empowers us to remove noft just physical toxins but all the barriers that impede our growth. Whole
Detox is a 21-day program, yes—but it’s also the beginning of a whole new way of life.
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Currently, Dr. Minich teaches for the Institute for Functional Medicine

and for the graduate program in functional medicine at the University
of Western States and doctoral program at the Maryland University of
Integrative Health. Her passion is bringing forth a colorful whole-self approach to nourishment

called Whole Detox and bridging the gaps between science, soul, and art in medicine.

Her new book is called Whole Detox: A 21-Day Personalized Program to Break Through Barriers

in Every Area of Your Life (HarperOne, 2016).

Visit her at: www.drdeannaminich.com.
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Dietary Supplementation: Regulations
and Recommendations

Definition and Regulation of Dietary Supplements in the U.S.
Dietary Supplements Defined

In 1994, Congress passed the Dietary Supplement Health and Education Act (DSHEA) of 1994, in order to define
and provide a regulatory framework for DS in the United States. Under DSHEA, a DS is defined as a product other
than tobacco that is designed to supplement the diet and contains one or more of the following ingredients: “a
vitamin, a mineral, an herb or other botanical, an amino acid, a dietary substance for use by man to supplement
the diet by increasing the total dietary intake, or a concentrate, metabolite, constituent, or extract” (1). This defi-
nition includes DS that can be ingested in various forms by mouth, such as tablets, capsules, softgels, powders,
or liquids (1, 2). DS are not meant to be and therefore cannot be represented as a conventional food item or a
sole item of a meal or diet. They are also not intended o “treat, diagnose, prevent, or cure disease” and must be
identified as a DS on the label (1, 2).

DS are often categorized by the type of nutrient they provide and/or the purpose they serve. These cat-
egories may include vitamins (e.g. vitamin A and folic acid), minerals (e.g. calcium and magnesium), herbs or
other botanicals (e.g. St. John’s wort and ginseng), amino acids (e.g. glutamine and arginine), fatty acids (e.g.
omega-3 and fish oil), meal replacements (e.g. Ensure® and SlimFast®), weight loss or weight management sup-
plements (e.g. green coffee and garcinia cambogia), and sports or performance enhancing supplements (e.g.
whey protfein and creatine) (10). While the latter represent some of the commonly used categories for DS, it is
important to note that various sources will categorize supplements differently.

Regulation of Dietary Supplements in the U.S.

Under DSHEA, there are two main bodies that govern the regulation of DS: the U.S. Food and Drug Administra-
tion (FDA) and the Federal Trade Commission (FTC). The FDA is responsible for regulating the manufacturing and
labeling of DS (according to DSHEA), overseeing the market for any unsafe or adulterated supplements or false
claims, and ensuring the accuracy of labels, claims, and product literature surrounding supplements (1). The FTC,
working with the FDA, regulates the supplement claims that appear in television, Internet, and print advertise-
ments (11). In accordance with FDA regulations, DS can only include ingredients that are deemed safe by the
FDA. These include ingredients used in DS prior to the passage of DSHEA in 1994 (as those ingredients are assumed
to be safe based on their history of use), as well as new dietary ingredients (or NDI’s, which are ingredients in DS
that were not marketed in the U.S. prior to the passage of DSHEA). A manufacturer must notify and provide the
FDA with reasonable evidence that an NDI is safe under the conditions recommended for use on the label be-
fore a supplement containing that ingredient can be manufactured/sold (12). However, this does not guarantee
safety of the NDI by the FDA (13).

The manufacturing practices of DS companies are also regulated by the FDA. Current good manufacturing
practices (cGMPs) are a set of mandatory, minimum requirements that all supplement manufacturers must follow
to help ensure the quality and composition of DS and the production of properly labeled supplements. These
requirements aim to prevent contamination of DS, prevent inclusion of harmful substances, and prevent addition
of too much or too little of infended ingredients (i.e. to ensure the identity, purity, strength and composition of
supplements). This is done by requiring certain activities in the manufacturing, packaging, labeling, and holding
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steps of production, as well as requiring testing of ingredients/final products and recordkeeping of those test re-
sults (12, 14, 15).

The FTC regulates the advertisement of DS in the media (including magazines, television and radio ads, catalogs,
and other marketing materials). DS claims in the media must not be misleading or untruthful, and the claims must
be substantiated. The FTC generally relies on the FDA to determine whether a claim is adequately supported (11).
The FDA also plays a role in the regulation of DS advertising, including labeling, point of sales materials, package
inserts, product literature, and Internet promaotion.

Under DSHEA, every DS must bear a Supplement Facts Panel, which details the contents of the supplement,
including ingredients and nutritional contents. Additionally, under DSHEA, supplements are not meant o freat,
prevent or cure disease and therefore cannot make claims to do so. However, there are three main types of
claims that supplements can make: structure and function claims (e.g. “fiber maintains bowel regularity™), health
claims (e.g. “adequate calcium may reduce osteoporosis risk”), and nutrient content claims (e.g. “30% omega-3
fatty acids”) (16). Like the contents of DS, most label claims are not pre-approved by the FDA and must have a
disclaimer stating so (health claims are an exception as they are subject to premarket FDA approval) (16). But,
the FDA requires that there is adequate scientific evidence supporting the claims and the claim must be fruthful
and not misleading. If the manufacturer does not comply with the labeling or advertising standards, the FDA has
the right to remove the product from the market (12).

Although the FDA and FTC both play significant roles in the regulation of DS, it is important to note that this
regulation is mostly post-market. DSHEA does not require the federal government to approve DS (for quality,
safety, or efficacy) before they are sold on the market (12). Instead, the federal government is responsible for
monitoring the marketplace for unsafe DS and products making misleading claims. The FDA monitors the serious
adverse event reporting that is required by DS manufacturers and the voluntary adverse event reporting done
by consumers or healthcare professionals (17). Under DSHEA, the FDA can take action against supplements and
supplement manufacturers (such as restrict use of a product or remove it from the marketplace) once they have
identified and demonstrated “significant or unreasonable risk of illness or injury, or that a product is otherwise
adulterated or misbranded” (17). However, this is after the DS is already being sold in the marketplace. Thus,
manufactures are primarily responsible for ensuring safety, proper labeling and fruthful claims, and compliance
with DSHEA law prior to marketing a product.

Dietary Supplement Use in the U.S.
Prevalence of Use

The use of dietary supplements among the total adult population in the U.S. has stayed fairly consistent between
1999-2012, with approximately half of adults using dietary supplements (3-5). According to NHANES 2007-2010,
45% of the 12,000 adults surveyed reported taking dietary supplements to improve their health and 33% took
supplements to maintain their health (4). Women were more likely to report taking supplements for bone health
(36%), while 18% of men reported taking supplements for heart health (4). Those over the age of 60 years old re-
ported taking supplements for systems-specific use such as heart, bone and joint, and eye health while younger
adults were more incentivized by short-term effects such as energy or immunity (4).

Interestingly, studies show that DS users are more likely to report better health and participate in healthy
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behaviors such as regular physical activity, eating a balanced diet and abstaining from smoking, a concept
known as the inverse supplement hypothesis (4-6, 8, 18-20). Those that take supplements are generally healthy
individuals that take an active role in their health and may not be the population that is most in need of the nu-
fritional support. For example, data on adults” age 51 and older from the Continuing Survey of Food Intakes by
Individuals and Diet and Health Knowledge Survey showed that DS users are more likely fo meet their vitamin and
mineral needs through food alone compared to non-users(19).  Although regular DS users may not always be
those who need or would benefit from DS the most, it is still essential to assess each individual and whether they
would benefit from a supplement.

Healthcare practitioners need to develop a more centralized role in recommending and discussing supplement
use with patients. Many adults decide to take DS on their own instead of being advised by a healthcare practi-
tioner. According to NHANES 2007-2010, only 23% of adult supplement users take supplements that were recom-
mended by their healthcare practitioner (4). A 2015 survey from the Council for Responsible Nutrition reported
that 85% of adults inform their doctor about their use of dietary supplements while only §5% consider their medicall
doctor to be a frusted or reliable source of information on supplements (7). In a 2014 survey from the Council for
Responsible Nutrition, 52% of those surveyed stated that their doctor or physician was a trusted source of reliable
information on supplements while 28% and 28% identified their respective pharmacist and nuftritionist as a reliable
source of information. The remaining 20% identified their friends or family as a reputable source of supplement in-
formation (8). Providers can have a more active role in patient’s use of dietary supplements by discussing the use
of dietary supplement use with their patients and educating them on the importance of making individualized
dietary supplement recommendations.

When it comes to the most common supplements being used by the adult population, various surveys have
shown that the top two are multivitamin/multiminerals (MVMM) and calcium (4, 5, 21). According to NHANES
2007-2010, 32% of dietary supplement users reported taking a MVMM, making it the most common among sup-
plement users. Calcium is the second most common supplement used in the general population as 12% reported
taking the mineral. Calcium is particularly common among older adults. NHANES 2011-2012 found that 27% of
supplement users 60 years and older are taking calcium for bone health (an increase of 6% from NHANES 1999-
2000) (4, 5).

The third most commmon DS, according to NHANES 2007-2010, is omega 3 fats or fish oil. Approximately 10% 10%
of adult supplement users reported taking omega 3s (4). According to the 2015 National Health Statistics Report,
which analyzes trends in complementary medicine for 89,000 individuals, the use of fish oil is very common in the
adult population (9). The survey reported that the most popular complementary health approach was nonvita-
min, nonmineral dietary supplements with fish oil supplementation and glucosamine, chondroitin being the two
most commonly used between 2007-2012 (9). Additional supplements that are more commonly used among
adults include botanicals (8%), vitamin C (7%), multivitamins (6%), vitamin D (6%), vitamin E (4%), joint formulas
4%), vitamin B12 (3%), folic acid (2%), protein/sports formulas (2%), and fiber (1%) (4).

Evaluating Quality, Safety, and Efficacy of Dietary Supplements

Quality

Clinicians have a responsibility to be aware of how to evaluate the quality, safety and efficacy of dietary sup-
plements before making recommendations to their patients. The FDA does not approve DS for quality, safety, or
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efficacy before they are sold on the market which makes it difficult to identify supplements that provide qual-
ity, safety and efficacy. The current good manufacturing practices (cGMPs) that are outlined by the FDA are
aimed at preventing adulteration and ensuring the quality of DS. However, manufacturer adherence to cGMPs
is sometimes questionable. In order to determine compliance, the FDA is only required to conduct random audits
(12, 23). For example, testing of various DS have shown that their contents do not always match what is listed
on the label(23, 24). Independent lab test results from ConsumerlLab.com in 2016 revealed that 22% of protein
powders, 18% of MVMM's, and 4% of probiotic supplements did not meet label claims(25). The Natural Products
Insider reported that over a three-year period (2010-2012), 444 out of 626 inspections by the FDA resulted in cGMP
non-compliance violations(26). Poor compliance with cGMPs is also linked to undeclared allergens and lack of
standardization between supplements (each pill in each bottle of a specific supplement may not have the same
contents) - all of which can be avoided with proper quality control and compliance with the FDA’'s cGMPs(23,
24).

Aside fromm cGMP compliance, quality control can continue with independent third party quality verifi-
cation programs, which can provide quality testing and communicate which DS meet quality standards. Some
companies that provide this additional step in quality assessment include ConsumerLab.com, NSF International,
Informed-Choice, and US Pharmacopeial Convention (USP). The verification programs can be paid by supple-
ment manufacturers test the supplement for identity, ingredient quality, strength, purity/contaminants, consisten-
cy on the product label, and freshness and disintegration, as they apply to each supplement(25, 27-30). Some
companies even perform on-site testing for cGMP compliance. With any of these verification companies, if the
supplement meets quality standards, supplement manufacturers may use that company’s seal of approval on
packaging and advertising materials(27). This seal marked on a supplement package is a good indicator of a
quality supplement and can provide consumers with more confidence in the supplements they purchase (12).
However, the cost of the third party verification seals can be limiting and may not always be displayed as man-
ufacturers cannot always afford both the testing and the seal. It's also possible for the manufacturer to feel that
their quality standards are already high enough(27). ConsumerLab.com is a leading provider of independent
lab testing of DS. For a nominal subscription, members can access reports about whether DS meet label claims
for potency and purity of products that have been pulled off of store shelves(25).

Other elements of DS packaging can also be used to help determine the quality. Supplement labels that
do not comply with DSHEA guidelines, such as the absence of a supplement facts panel, serving size, or %DV
(when available), may indicate poor quality control. Supplements that advertise their patent or products with
unrealistic “too good to be true” claims are often red flags for poor quality (31).

According to the FDA, DS that are sold on the Internet or from obscure retailers may pose an increased
risk of having poor quality or containing adulterants. Additionally, the supplements with the greatest risk of con-
tamination and poor qudlity include those promoted for weight management, bodybuilding and sexual en-
hancement (32). The FDA has a number of resources for identifying tainted or recalled supplements. Consumers
and healthcare providers can report tainted supplements using the following websites:

MedWatch Safety Alerts (http://www.fda.gov/Safety/MedWatch/Safetyinformation/default.ntm)

Medication Health Fraud DS subsection (http://www.fda.gov/Drugs/ResourcesForYou/Consumers/BuyingUsing-
MedicineSafely/MedicationHealthFraud/default.htm)
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The Warning Letfters Database (http://www.fda.gov/ICECI/EnforcementActions/WarninglLetters/default.ntm)
and Consumer Updates on DS (http://www.fda.gov/ForConsumers/ConsumerUpdates/ucm153239.htm).

Safety

Supplement companies are responsible for ensuring the safety of each supplement as well as reporting any se-
rious adverse events to the FDA but healthcare practitioners can also play an active role in reporting adverse
events. A serious adverse event is defined as something that “results in death, a life-threatening experience, in-
patient hospitalization, a persistent or significant disability or incapacity, or a congenital anomaly or birth defect,
or requires ... a medical or surgical intfervention to prevent” one of the stated outcomes. While manufacturers are
required to report serious adverse events to the FDA, healthcare practitioners and consumers should also submit
adverse event reports to the FDA via the online MedWatch program or by calling 1-800-FDA-1088(15, 33).

There is a risk of supplement contamination without proper compliance to cGMPs. Heavy metals, fungus/mi-
crobes, or pesticide contaminants along with the presence of controlled or banned ingredients found in supple-
ments pose a health risk to consumers, and without testing, it is not clear whether a supplement is contaminated
or not(34, 35). Additional concerns involve the use of ingredients that are not approved in the U.S. or ingredients
that have not been studied in humans(15, 34). A further concern is that FDA recalled supplements are not effec-
tively removed from the market. In a sample of supplements recalled for presence of banned ingredients, almost
67% were still available for purchase six months after the recall with 63% of them containing the same adulterant
identified by the FDA. This adds to the safety risk of DS, showing that FDA action has not been 100% effective in
removing potentially harmful products from the market (36).

Additional safety concerns include recommendations made by providers that pertain to the dose, the route of
administration and medical contfraindications. When making recommendations for the dose, the practitioner
should ensure that they make safe and cautious recommendations that are specific to an individual’s need.
Different routes of administration such as oral capsules, liquid, nasal sprays, topical, suppositories, or IV affect the
safety of the supplement too and the safest, most effective route should be determined by the healthcare prac-
titioner. Medical contraindications to be aware of are kidney disease, liver disease, prescription medication users
and the immunocompromised. Vulnerable groups that may be more sensitive to supplements include infants,
children, adolescents, pregnant and lactating women, and the elderly. (need to add citation)

Efficacy

The FDA is only responsible for post-market quality and safety but does not assess the efficacy of DS since they
are regulated more like foods than drugs. Those recommending DS need to be aware of the clinical efficacy
based on published research. Efficacy is determined by potency, dose, active ingredients, and overall quality of
the DS(34, 37). In order to stay current with the DS literature, practitioners can access evidence-based databases
such as ConsumerLab.com, which is targeted to consumers but may still be valuable and the Natural Medicines
Database, which targets healthcare practitioners specifically (22, 25). The Natural Medicines Database provides
in depth information such as safety and efficacy ratings for DS and detailed information about drug-nutrient
inferactions(22).

Health care practitioners should identify the strength of evidence that exists for supplement use and discuss benefits
and risks with patients. The Evidence vs. Harm Grading Strength of the Recommendation Taxonomy (SORT) system
was designed as a tool to help practitioners make informed decisions about DS use and recommendations(38).
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The following grades help assess the evidence of efficacy that exists on various supplements:

Grade A: Based on consistent, good-quality, patient-oriented evidence (systematic review or meta-analysis
showing benefit)

Grade B: Based on inconsistent or limited-quality patient-oriented evidence

Grade C: Based on consensus, usual practice, opinion, and disease-oriented evidence
The following grades assess harm of various supplements:

Grade 3: Most Harm. Therapy may result in death or permanent disability.

Grade 2: Moderate Harm. Therapy has the potential to cause reversible side effects or negatively interact with
other therapies.

Grade 1: Least Harm. Therapy poses little, if any, risk of harm.

For example, as discussed previously, glucosamine sulfate has inconsistent evidence for its use with osteoarthritis,
but also has very little evidence of harm. Therefore, it could be classified as a Grade B1. Utilizing the SORT sys-
tem can allow the practitioner and patient to be more informed on the research that exists to support DS use, in
addition to any potential risk.
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fians and developed shared nutrition appointments. Brigid has worked with

over 2,000 functional medicine patients using a whole foods approach to
optimizing health. She is completing her functional medicine fraining through the Institute for Function-
al Medicine and has trained with the Infegrative and Functional Nufrition Academy.

Prior to working in functional medicine, Brigid worked at the Cleveland Clinic Wellness Institute and
contributed to research initiatives in the Center for Lifestyle Medicine and nutrition strategies for cor-
porate wellness clients. She is a published author of dozens of articles for U.S. News and World Report,
the Huffington Post, and Cleveland Clinic Health Essentials. Brigid holds a Bachelor’s of Science in Di-
etetics fromn Miami University and a Master’s of Science in Public Health Nutrition from Case Western
Reserve University. She completed her dietetic internship at Case Western Reserve University where she
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107



AAPI'S Nutrition Guide to Optimal Health Using Principles of Functional Medicine & Nutritional Genomics Part Il

Stephanie R. Harris PhD, RDN, LD

Assistant Professor

Director, Combined Dietetic Internship/Master’s Degree Program
Department of Nutrition

School of Medicine

Case Western Reserve University

Stephanie Harris is a Registered Dietitian Nutritionist and an Assistant Professor

in the Department of Nutrition at Case Western Reserve University’s School of
Medicine in Cleveland Ohio. She is also the Director of the Combined Dietet-
ic Internship/Master’s Degree Program in the Department of Nutrition at CWRU. Stephanie teaches
classes for undergraduate and graduate level nutrition majors, as well as medical students. She is also
involved in the development of dietary supplement, wellness, and food as medicine/culinary medicine
curriculum for medical students studying in the JJM Mandel Wellness and Preventative Care Pathway
at CWRU. Her research interests have centered on the use of metabolomics and stable isotope tech-
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The Brain Warrior’s Way

A warrior is someone who is committed to master oneself at all levels, who develops the courage to do the right
thing for yourself, others, and community.
—THE WAY OF THE SEAL BY MARK DIVINE

THE WAR FOR YOUR HEALTH is won or lost between your ears, in the moment-by-moment decisions your brain
makes every day. When your brain works right your decisions are much more likely to be effective and add laser-
like focus, energy, and health to your life. When your brain is troubled, for whatever reason, you are much more
likely to make bad decisions that steal your energy, focus, moods, memory, and health and lead to your early
destruction and frouble in future generations.

Bushido (Japanese: “way of the warrior”) is the code of ethics for the samurai. It is a way of living that is required
to be a warrior. Samurais ascribe to a culture focused on constant, never-ending self-improvement in an effort
to protect themselves and those they love. The Brain Warrior’'s Way is also a way of living, a clear path we have
developed over three decades of helping tens of thousands of patients at Amen Clinics have better brains and
better lives. In addition, we have used this path to help people in the military, businesses, churches, schools, and
drug rehabilitation centers. Living the Brain Warrior’'s Way will improve your decision-making ability and sense of
personal power and help your

Energy Weight

Focus Relationships
Moods Work

Memory Overall health

The Brain Warrior's Way is a unique and powerful program and the only one of its kind to improve the health of
your brain and body. It is grounded in scientific research and designed to help you live with vitality, a clear mind
and excellent health—even if you are struggling or are in pain right now—even if you’ve made unhealthy choic-
es for many years. This program will help you turn your health around. Don’t you want to wake up feeling good
inside and out every day?

By following the Brain Warrior’s Way, you will fransform the health of not just your brain and body, but the brains
and bodies of those you love and care for. The new science of epigenetics has taught us that your habits tfurn on
or off certain genes that make illnesses and early death more or less likely in you, and also in your children and
grandchildren. The war for the health of your brain and body is not just about you. It is about generations of you.

Step by step, this book will show you how to develop a Brain Warrior’'s MASTERY over your physical and mentall
health. It will teach you:

Mind-set of a Brain Warrior—knowing your motivation to be healthy and focusing on abundance, never deprivo-
fion

Assessment of a Brain Warrior—having a clear strategy, brain health assessment, knowing and optimizing your
important numbers, fighting the war on multiple fronts, and always being on the lookout to prevent future trouble

Sustenance of a Brain Warrior—knowing the food and supplements that fuel success and give you a competitive
edge

Training of a Brain Warrior—engaging in the daily habits and routines that protect your health

Essence of a Brain Warrior—transforming your pain into passion and knowing why the world is a better place be-
cause you are here

Responsibilities of a Brain Warrior—taking the critical step of sharing information and creating your own tribe of
Brain Warriors

Yearlong Basic Training of a Brain Warrior—making lasting changes with tools that will last a lifetime
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RULES OF ENGAGEMENT: BRAIN WARRIORS ARE

Serious Highly trained
Purposeful Deeply honest
Informed Passionate
Aware Protective
Prepared Relentless
Nourished

Along the way you will meet dozens of friumphant Brain Warriors who were once prisoners of the war for their
health. Their stories will inspire and encourage you intfo a new way of living.

BRAIN WARRIOR BILL

Here is a note from the leader of an East Coast Young Presidents” Organization (YPO) Pod whose group spent
three days with us at Amen Clinics learning the principles of the Brain Warrior’s Way.

“The program dramatically changed my life, allowing me to lose weight, and to focus unlike | could ever remem-
ber. My depression faded away and my focus and productivity improved. As a group, we universally agreed that
the visit to Amen Clinics had the greatest impact on our lives in over a decade of being together.”

Most people don’t want to think about wars and warriors, and we would prefer not to either, but if you open your
eyes and fell yourself the truth about what is happening in our society it is painfully obvious: we are in a war for
the health of our brains and bodies. Americans die younger and experience more iliness than people in other
wealthy nations, despite spending nearly twice as much on health care per person.1 Close to 75 percent of our
health-care dollars are spent on chronic preventable ilinesses, including Alzheimer’s disease, depression, ADD/
ADHD, diabetes and prediabetes, and obesity.

WHY WE ARE IN A WAR FOR OUR HEALTH

And this is not just an adult war. Huge corporations are targeting your children and grandchildren. When a clown
or a king with a billion-dollar bankroll can come into your living room and bribe your children with toys to get
them to eat low-quality, nonnutritious foods that promote illness and early death it’s fime to fight back. According
tfo a recent study, the toys fast-food companies use to entice children are highly effective weapons in hooking
their developing brains fo want more of what will hurt their health.2 In addition, well-mmeaning organizations, such
as the Girl Scouts, enlist young girls to sell unhealthful cookies as a way to fund their activities, and few people
think twice about the sugar, vegetable oil, partially hydrogenated fats, and artificial preservatives that promote
disease.

You are in a war for your health. Nearly everywhere you go (schools, work, shopping malls, movie theaters, air-
ports, ball parks, and so on), someone is trying to sell you food that will kill you early. The standard American diet
(SAD) is filled with pro-inflammatory foods that increase your risk for diabetes, hypertension, heart disease, cancer,
ADHD, depression, and dementia.3 It is also associated with a smaller hippocampus, one of the major memory
structures in the brain.4

The real weapons of mass destruction in our society are foods that are

Highly processed

Pesticide sprayed

Artificially colored and sweetened
High glycemic

Low fiber

Foodlike substances

Laden with hormones

Tainted with antibiotics
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Plus the companies that produce these unhealthful foods not only use toys to hook tiny human brains but also
use neuroscience ftricks to hijack adult brains. They purposefully associate gorgeous, scantily clad women with
poor-quality food to hook your pleasure centers, somehow getting you to make the illogical connection that if
you eat those foods, either these women will want you or you will look like them. You must know there’s no way
these beautiful women would look the way they do if their diet regularly consisted of cheeseburgers that dripped
mayonnaise, mustard, and ketchup down their blouses.

In addition, many corporations brag about the addictive nature of their foods, "Bet you can’t eat just one.” They
hire food scientists to combine fat, sugar, and salt with the perfect texture, crunchiness, meltiness, and aroma to
overwhelm the brain with flavor to trigger the “bliss point” in your brain, which is akin to taking a hit of cocaine,
making you literally fall in love with low-quality foods. This is one of the reasons people say they love candy,
doughnuts, pastries, french fries, and bread and can’t ever conceive of giving them up. They are not eating to
live; they are eating to feed addictions that were artificially created for a profit motive. We had one woman tell
us she would rather get cancer than give up sugar. We wondered aloud if she dated the bad boys in high school.
Being in love with something that hurts you is a position that needs some serious reexamination.

No food of any kind belongs in the same emotional place in your brain as the love you have for your spouse, chil-
dren, or grandchildren. Many ancient warriors considered dependence on anything, especially food, a weak-
ness, and totally unacceptable. They ate to win; their survival depended on it. We want you to do the same thing
if you fruly love yourself, your health, your loved ones, and future generations.

The war for your health is not just about our modern-day adulterated food. News outlets repeatedly pour tfoxic
thoughts intfo our brains, making us see terror or disaster around every corner to boost their ratings. The constant
frightening images activate our brains’ primitive fear circuits (amygdala) that once ensured our survival but are
now obsolete. The news always highlights the sensational, evil, and most awful stories to keep you hooked to their
channels or websites. Unless you purposefully monitor your news intake, these companies succeed in raising your
stress hormones, which over time shrink the major memory centers in your brain and put excessive fat around your
waist—and belly fat is particularly toxic, because it converts healthy testosterone info unhealthy, cancer-pro-
moting forms of estrogen. Do you reach for your phone first thing in the morning to see what awful things have
happened in the world overnight? You might not have known that this habit is adversely affecting your health,
but now you do.

You are in a war for your health. It is further fueled by technology companies that are constantly creating addic-
five gadgets that hook our attention and distract us from meaningful relationships.5 Many people are on their
phones at mealtimes, rather than interacting with family members. A 2015 study found that feens actually spend
more time on social media (average 9 hours) than they do asleep. Tweens are online 6 hours a day.6 Technology
has hijacked developing brains with potentially serious consequences for many.

At Amen Clinics we have freated many teens and adults with video game or pornography addictions. One teen-
ager became violent whenever his parents limited his play. We scanned his brain while he played video games
and then later after he had abstained from playing any games for a month. It was like we were looking at the
brains of two different people. The video games caused abnormal firing in his left temporal lobe, an area of the
brain offen associated with violence. When he was off video games, he was one of the sweetest, most polite
young men we had met; but when on them, it was a completely different story.

Daniel did a Tinder experiment for the Dr. Oz Show using brain scans to see the effect of the dating site on mood
and focus. He demonstrated that, in some individuals, the dating site can make people more vulnerable to anx-
iety and depression.

As video game and fechnology usage goes up, so do obesity and depression. 7 lan Bogost, famous video game
designer (Cow Clicker and Cruel 2 B Kind) and chair of media studies and professor of interactive computing
at the Georgia Institute of Technology. calls the wave of new habit-forming technologies “the cigarettes of this
century” and warns of their equally addictive and potentially destructive side effects.8

As part of the gadget revolution, disturbing new research from Microsoft reported that humans lose concentro-
tion after about 8 seconds, while the lowly goldfish loses its focus after about 9 seconds.9 It seems like evolution
may be going in the wrong direction. In 2000, the human attention span average was estimated at 12 seconds,
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which is not great; but losing a third of our attention span in fiffeen years is alarming!

According to an arficle in Harvard Business Review, “Beware of the Busy Manager,” our unhealthful lifestyles are
diminishing our capacity at work.10 Only 10 percent of managers score high in both focus and energy, two of
the main ingredients for success. The authors found that 20 percent of managers were disengaged, 30 percent
scored high in procrastination, and 40 percent were easily distracted. This means that 90 percent of managers,
and likely the rest of us, lack focus and/or energy.

These and other assaults on our brains and bodies have potentially devastating long-term consequences.

THE CONSEQUENCES OF THE WAR FOR OUR HEALTH

Genes play a more minor role than you might think, and many diseases are born out of unhealthful choices and
behaviors, regardless of whether there is a genetic predisposition. Sadly, all around us we can see the devastat-
ing consequences of preventable illness.

Alzheimer’s disease is expected 1o tfriple by 2050, and there is no cure on the horizon. Alzheimer’s disease affects
50 percent of people age eightyfive and older. If you are fortunate to live until you are eighty-five or beyond
you have a one-in-two chance of losing your mind along the way. To make matters worse, recent brain-imag-
ing research has demonstrated that Alzheimer’s disease and other forms of dementia actually start in the brain
decades before you have any symptoms. Below is a brain SPECT scan, which measures blood flow and activity,
of a fifty-nine-year-old woman diagnosed with Alzheimer’s disease compared to someone with a healthy brain.
You can see the back half of her brain is deteriorating. She likely had trouble in her brain in her thirties or forties.

Premature cognitive impairment leads to diminished work performance, which can lead to hardships among a
workforce that grows older every year. With people working longer than ever before, even minor drops in brain
function can jeopardize your productivity and job security. Since the 2008 recession, the average refirement age
has risen from age fifty-seven to age sixty-two and by 2020 it is estimated that 25 percent of American workers
will be fifty-five or older. The exciting news is that new research suggests that you can decrease your risk of Alz-
heimer’s disease and other forms of dementia by 60 percent or more, and those same strategies will help your
mood, focus, and memory. The Brain Warrior’'s Way will clearly lay out those strategies for you.

HEALTHY VERSUS ALZHEIMER’S DISEASE

Healthy Alzheimer’s
Full, even, symmetrical activity Decreased activity in back of brain

Depression is one of the greatest killers of our time. It affects 50 million Americans at some point in their lives and
has increased 400 percent since 1987. Depression is associated with suicide, divorce, job failure, heart disease,
obesity, and dementia. Depression doubles the risk of Alzheimer’s disease in women and quadruples it in men. A
staggering 23 percent of women between the ages of twenty and sixty are taking antidepressant medications.
The risk of depression also significantly increases after the age of sixty-five.11

Attention deficit disorder (ADD), also called attention deficit hyperactivity disorder (ADHD), is now being diag-
nosed more frequently than ever. Statistics from the Centers for Disease Control and Prevention (CDC) report that
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nearly one in five high-school-age boys and 11 percent of school-age children overall have received a diagnosis
of ADD, including an estimated 6.4 million children between the ages of six and seventeen. This is a 16 percent
increase since 2007 and a 41 percent increase in the past decade.12 This rapid rise of ADD is due to many
factors, including low-fat, low-fiber, high-glycemic diets; increased use of electronics; decreased exercise; and
diminished sleep. Many people underestimate the devastating consequences of ADD. Yet, when left untreated,
it is associated with school underachievement and failure (35 percent never finish high school), drug and alco-
hol abuse (according to one study from Harvard, 52 percent of untreated ADD adults have a substance abuse
problem), job failure, divorce, incarceration, obesity, depression, and dementia.

Diabetes or prediabetes now affects 50 percent of the U.S. population, according to a 2015 study published in the
Journal of the American Medical Alzheimer’s Association. 13 Blood sugar problems have dramatically escalated
in the last thirty years. In 1960, one out of a hundred people in America had type 2 diabetes; today that ratio has
changed to one out of tfen people, a tenfold increase. Since the 1980s, the rate of type 2 diabetes has gone up
700 percent. 14 The standard American diet is likely fo blame and the sad news is that a majority of these cases
are preventable. Most people don’t fully understand the devastating consequences of diabetes and even pre-
diabetes, in which blood sugar levels are higher than normal but not yet high enough to qualify for a diagnosis of
diabetes. High blood sugar levels damage blood vessels, inhibit healing, and damage every organ in the body.
We have both lost loved ones with diabetes who had limbs amputated and suffered from depression, dementia,
heart disease, and blindness.

Obesity is a serious national crisis with fwo-thirds of Americans overweight and one-third obese. Obesity increases
inflammation, which is a low-level fire in the body that destroys our organs and is a risk factor for more than thirty
medical illnesses, including cancer, diabetes, depression, and dementia. There are many published studies, in-
cluding two by the research team at Amen Clinics, that report as your weight goes up, the size and function of
your brain go down. This is the biggest brain drain in U.S. history and is now a national security crisis. Around 75
percent of young applicants for the military are rejected. The Department of Defense stated, "Being overweight
or obese turns out to be the leading medical reason why applicants fail to qualify for military service. Today, oth-
erwise excellent recruit prospects, some of them with generations of sterling military service in their family history,
are being turned away because they are just too overweight.”

Our national weight problem is not just an adult issue. Childhood obesity has increased from 4 percent in 1982 to
18.5 percent in 2015, a 350 percent increase. And it is very clear that the food scientists and fast-food companies
are going after your kids. If you are not a warrior for the health of your brain and the brains of those who depend
on you, ADD, depression, dementia, premature aging, diabetes, obesity, and premature death are the conse-
quences for your loved ones and yourself,

When we first came to understand the interrelatedness of these illnesses and implemented integrated freatment
strategies, we were so excited with the outcome for our patients: better energy, focus, mood, memory, weight,
and even pain relief. Inifially, when we started to talk about the Brain Warrior’s Way, some people pushed back,
saying, “But | don’t want to fight—being a Brain

The answer to these epidemic
problems is not to see them as
separate disorders with their own
unique treatments, but rather as
different expressions of the same
unhealthy lifestyle that have
exactly the same cure.

In other words, there are many
ways to become sick, but there is
one clear path to wellness, and it’s
simpler than you think:

It is the Brain Warrior’s Way.

Warrior sounds hard.” Our response was and sfill is, “Being sick is hard. Being a Brain Warrior is easy once you un-
derstand and implement the principles.” Having your health, with better energy, memory, mood, and focus, is
priceless. More than anything, being a Brain Warrior is an incredible mind shift with lifelong benefits—and you will
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never want to go back to bad habits and poor choices for your health.

We recently gave a presentation to the eighteen-member executive team of a multibillion-dollar technology
company. At the end of the first morning, the CEO pulled Daniel aside and said he had to plant brain health in his
company. "It could be our competitive advantage,” he said, “especially when we are competing for talent with
the likes of Google, IBM, and Microsoft.” Just as it is for them, brain health is your competitive advantage in life. It
will help you thrive in every aspect of your personal life, health, work, finances, and relationships.

There is a proverb in martial arts,
“Master, why do you feach me to fight, but
speak of peace?”

The master replies,

*It is better to be a warrior in a garden,
than a gardener in a war.”

If you are alover or a healer and not a fighter, like Daniel, then harness the healing power by becoming a peace-
ful Brain Warrior. The most effective warriors in human history never picked up a physical weapon. Think of Jesus,
Gandhi, Nelson Mandela, and Martin Luther King Jr., all of whom inspired massive numbers of people to work for
just causes and changed history forever. Their fights were personal and principle centered and were won with
their brains, not their brawn, which is exactly what we will show you how to do.

If you are a fighter like Tana, who has black belts in both Tae Kwon Do and Kenpo, this book will make perfect
sense to you, too. Tana has been through a war with her health and never wants fo go through it again. As her
sensei Bob White says, "If you are prepared for the worst, you can expect the best.” For her, martial arts is symbolic
of overcoming barriers and never giving up.

DANIEL AND TANA'’S BRAIN WARRIOR PATHS

The Brain Warrior’s Way is deeply personal for both of us. We love our mission of creating and leading the Brain
Warrior community of people who are serious about the health of their bodies and brains. Here is a brief summary
of our individual journeys, so you can understand why this movement is important to us.

DANIEL’S BRAIN WARRIOR PATH

The warrior mind-set has been with me since 1972 when | enlisted in the U.S. Army at the age of eighteen o be-
come an infantry medic. Working with wounded soldiers was where my love of medicine was born. As a medic,
I was a warrior servant and loved supporting the health of our fighting men and women. After about a year, |
realized that as much as | loved the medical aspects of being a medic | really hated sleeping in the mud and
being shot at, so | got myself retrained as an X-ray technician and developed a passion for medical imaging. As
our professors used to say, "How do you know unless you look?”

In 1979, when | was a second-year medical student, someone | cared about deeply tried to kill herself, and | took
her to see a wonderful psychiatrist. | came to realize that if he helped her, which he did, it would not only save her
life, but it could also help her children, and even her future grandchildren, as they would be shaped by someone
who was happier and more stable. | fell in love with psychiatry because | realized it has the potential to change
generations of people.

Since deciding to become a psychiatrist, | have been at war nearly every day fighting for the mental health and
brain health of my patients. | fight with them for their sanity, marriages, children, grandchildren, and jobs as well
as their will to survive and thrive. In my work, | have been at war taking care of children, teenagers, and adults
who have been suicidal, homicidal, scarred by tfrauma, psychotic, depressed, manic, panicked, addicted, and
demented.

The journey to becoming a dedicated Brain Warrior began in earnest in 1991 when | attended my first lecture on
brain SPECT imaging. SPECT stands for single photon emission computed tomography, a nuclear medicine study
that looks at blood flow and activity in three-dimensional maps. SPECT was presented as a tool that could give
psychiatrists more information to help their patients. In that one lecture, my two professional loves, medical im-
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aging and psychiatry, came tfogether and, quite honestly, revolutionized my life. Over the next twenty- five years
my colleagues and | at Amen Clinics would build the world’s largest database of brain scans related to behavior,
totaling more than 125,000 scans of patients from 111 countries.

SPECT basically tells us three things about brain function: good activity, too little activity, and too much activity.
Below are scans of people with tfraumatic brain injury and drug abuse. The images taught us many important
lessons we will share with you in this book, such as how playing football, drinking too much alcohol, and using illicit
drugs damage your brain and your life.

You've heard it said that a picture is worth a thousand words, but a map is worth a thousand pictures. A map tells
you where you are and gives you directions on how to get to where you want to go. That is what SPECT imaging
does for us at Amen Clinics. It gives us a map to help us better diagnose and freat our patients.

One of the first lessons the scans taught me was that “brain envy” is the real secret to happiness and longevity.
When | first started to order scans | was so excited about the technology, | scanned many people |

TRAUMATIC BRAIN INJURY AND DRUG ABUSE

Low activity in the right frontal lobe Holes indicate overall low activity,
from a traumatic brain injury consistent with toxic effects of addiction

MY MOTHER’S BEAUTIFUL SPECT SCAN AT AGE SIXTY

Full, even, symmetrical, healthy
appearance

knew, from a friend who had bad temper problems, to a cousin with apanic disorder, to my sixty-year-old mother,
who happened to have a stunningly beautiful brain, which reflected her loving, amazing life.

117



AAPI'S Nutrition Guide to Optimal Health Using Principles of Functional Medicine & Nutritional Genomics Part Il

| was thirty-seven the first time | was scanned, and my brain was not healthy. | played football in high school,
contracted meningitis as a young soldier, and had many bad brain habits. | didnt sleep much, was chronically
stressed, and carried an extra thirty pounds. Seeing my brain caused me to develop brain envy and really care
about it. Besides, how could my sixty-year-old mother have a younger-looking brain than | did? That was really
irritating. The Brain Warrior’'s Way program we are going to give you in this book is the same one | initially devel-
oped for myself and for our patients. Now, twenty-five years later, my brain looks younger and healthier, which is
not usually what happens as we get older. Typically, brains become less and less active over time, but now we
know it doesn’t have to be that way. We’ve discovered that with the right strategies brain aging is optional.

The health of your brain is much more about
your actions than your age.

DANIEL BEFORE AND DANIEL TWENTY-FIVE YEARS LATER

Bumpy, toxic appearance Much healthier

TANA'’S BRAIN WARRIOR PATH: YOUR HISTORY IS NOT YOUR DESTINY

The word victim conjures different emotions for everyone. | find it repulsive. It’'s personal. People who know me
often describe me as an “ass kicker.” It’s frue. I'm an ass kicker, a loving ass kicker, but an ass kicker nonetheless.
My ass-kicking abilities were born of necessity. It would be fair to say | did not grow up in the All-American-Dream
situation. In fact, reality television had nothing on my family. | was a little girl who grew up with a lot of trauma
and drama. | still remnember the day when | was four years old and saw my mother and grandmother falling to
the floor sobbing in grief when they discovered that my uncle had been murdered in a drug deal gone wrong.

We were poor, so as a latch-key kid | soothed my anxiety with my best friends: the leprechaun (Lucky Charms), the
captain (Cap’n Crunch), and the tiger (Frosted Flakes). The chronic stress in my house paired with the poor-qual-
ity food attacked my immune system. | was sick a lot and became a frequent flyer at the hospital. | earned my
miles the hard way, but being in the hospital so frequently gave me the desire 1o help others who were sick.

When | was seven years old, my grandmother came to live with us because her diabetes had become unman-
ageable. It wasn’t so that she could take care of me, but rather so | could help take care of her. By the time | was
eleven, | had to inject her with insulin, because she had gone legally blind from the diabetes. My mother wasn’t
home to do it because she was working several jobs to make ends meet. | was terrified when the teaching nurse
gave me an orange to practice on, telling me that if | gave my grandmother the wrong dose | could kill her.

The decision to learn how to fight, really fight, stems from a very personal fraumatic experience. One day while
walking to school at age fifteen, | was attacked by a large man. He clawed and grabbed very personal parts
of my body as he overpowered me, pushing me toward the bushes in the nearby alley. Oddly, it didn’t occur to
me to be scared at the time, which ultimately may have saved my life. This psychopath in a suit was planning on
raping me. Righteous indignation and fury were the only emotions coursing through my veins and gave me the
fuel to scream, rip his shirt, slam my knee into his groin, and run . . . fast! Being overpowered is not a feeling you
ever forget. Following the shock of that event, | felt terrified that any man could overpower me, simply because
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he was larger or stronger. Outrage quickly triumphed over terror. It took about a week before | resolved never
to be a victim, or at least never act and feel like one. | faped a picture of Ms. Olympia to my mirror and began
fraining to be strong, muscular, and agile. | wanted nothing to do with the image society was shoving down the
throats of young women to be impossibly thin. | wanted to be a warrior!

What | never anticipated was the attack that came quietly eight years later, with no fanfare. Without warning
a different kind of perpetrator knocked me flat on my back. It was a sucker punch | never saw coming. In fact
it came from inside my own cells. | felt totally betrayed by my body when | was diagnosed with thyroid cancer
in my early twenties. It had metastasized into my lymph nodes and recurred multiple times. For the next eleven
years, while my friends were graduating from college and getting married, | was undergoing surgeries and radi-
ation freatments and was dealing with a multitude of other health issues that followed as a result. For the second
fime | knew what it felf like to be a victim and | despised it. | became so depressed | literally prayed that | would
die. | thought, "If there is a God, He has given up on me.”

At one point | was so sick | was on nine prescriptions and taking medications just to handle the side effects of
some of the drugs. When | complained, the doctor told me it was genetic, that | was in denial, and said maybe |
should see a psychiatrist! Let me be clear: that is not how | met Daniel!l | was never a patient at the clinics, even
though Daniel often says I'm a psychiatrist’s dream.

When | was sick, | was fighting an invisible phantom, and | realized | was in for the fight of my life. It was so much
harder to fight for my own health. | was never given explanations about how | would respond physically and emo-
fionally to the medical treatments | was undergoing. No one explained that when my thyroid gland was removed
and | was taken off of thyroid medication for two months to go through treatments, | would feel so horrible that |
would wish | were dead. The depression enveloped me like a dark cloud, and | couldn’t see the sun to save my
life. All | knew was that | couldn’t get out of bed, and | would rather be dead than go on wasting oxygen and
being a burden to my family. That’s when | became certain that God had abandoned me.

But God hadn’t given up on me. Somehow, over tfime, | managed to summon every ounce of power in my being
and, with God’s help, | tfransformed my anger and fear into a positive energy that fueled a phoenix-like rise from
the ashes of poor health. | went on to become a different kind of warrior. That’s when | became my own best
health advocate.

What does growing up in poverty, having chronic stress, and being assaulted have to do with being attacked
by cancer? A lotf; chronic stress attacked my immune system and made me vulnerable to iliness. | had to fight
back, which is how | found my Brain Warrior path and decided to help myself and others fransform their brains
and bodies. | became a tfrauma/neurosurgical ICU nurse, and | took care of the sickest patients in the hospital. |
also became a martial artist because it made me feel empowered and gave me the mind-set of a warrior.

The wisdom | gleaned from martial arts was more than fighting, more than a sport, more than an art. Being a
warrior is a mind-set. Being a Brain Warrior is putting these concepts into a brain health model. Anyone can have
a Brain Warrior mind-set with a little fraining and a lot of focus. | want to be an example of strength, health, and
fitness for my daughter and my patients. | quickly realized that my martial arts tfraining and my warrior mind-set
combined to form the perfect metaphor to help empower patients who have felt weak, depressed, sick, and
victimized.

My goal is to teach you the way of the Brain Warrior so you can get a black belt in health.

FAST-TRACK VERSUS INCREMENTAL APPROACH
In our experience, there are two major types of people seeking help:

1. Some are like Tana and have a natural warrior mind-set. They want to jump in with both feet to feel better as
quickly as possible. They are the kind of people who say, “Just fellme what to do and I'll do it all.” They are often
sick or they have experienced a major health crisis. They are tired of feeling sick and tired.

2. Other people will take an incremental approach. They will do one thing at a time, then another, then another,
and over fime plant as many good habits into their life that seem to make sense and are easily doable. This is
more consistent with Daniel’s path over the years.
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Whichever path you choose, this program can help you. One of our most inspiring Brain Warriors, Nancy (whom
you’ll meet in Part 4), took the incremental approach and within a year lost 70 pounds and completely tfrans-
formed her life. Daniel’s father (you’ll meet him in Part 7), on the other hand, was very sick, and when he jumped
in fo become a Brain Warrior he did everything we told him to, including changing his diet, exercising regularly,
managing his stress, and taking his vitamins and supplements, and he powerfully transformed his health in a much
shorter period of time. It is up to you to choose the path that is best for you; either one can lead you to great
success.

BRAIN WARRIORS ADVANCE IN STAGES: PRIMITIVE, MECHANICAL, SPONTANEOUS

Every martial artist, athlete, or musician remembers how awkward she felt when she first started learning complex
moves. Most felt like their bodies would never cooperate. However, over time the moves became smoother, until
they eventually felt like second nature. The brain and body needed time to grow, make new connections, and
adapt to new ways of working and thinking.

When someone is first starting the Brain Warrior’'s Way program she often feels a bit overwhelmed and confused.

Hey, where's the sugar?!

Everything in moderation!

What happened to the bread and pasta? When are they coming back?
But I love french fries and sodas!

| don’t know where to shop or what to buy!

| don’t want to get 8 hours of sleep!

| don’t want to exercisel!

I’'m too busy, too stressed, too used to my old ways.

We tell our Brain Warriors in training not to worry, because they are in the primitive phase, when things feel impos-
sible and hard, and they think they’ll never be able to do it. It just fakes trust, a bit of knowledge, success in feeling
better quickly, and persistence to get to the next stage. Pretty soon, often within thirty days if you are on the fast
frack or thirty o ninety days if you are taking a more incremental approach, your taste buds regenerate them-
selves, the brain makes new connections and begins to grow, and soon enough, everything becomes easier.

Then you will fransition to the mechanical phase, when you develop a healthy rhythm. You find the foods you
love, exercises you can do, and brain healthy habits come easier to you. Clarity and energy replace brain fog.
You start associating certain foods with feeling happier and more energized or with feeling sadder and more le-
thargic. It starts to become much easier o make healthy choices. You become better at noticing your negative
thought patterns and begin questioning the negative thoughts running through your head. In this phase you still
have to closely follow the Brain Warrior’s Way program, because it is not yet second nature to you. This phase may
last for one to three months for the fast-track folks and three 1o six months for the incrementalists.

Our goal is for you to reach the spontaneous phase, when your habits and responses become automatic and
second nature. This usually occurs between four and six months for the fast-track folks and six and twelve months
for the people who are taking things step by step. And if you persist through your challenges and setbacks, such
as job or work challenges, divorce and deaths (which we all experience), the Brain Warrior’'s Way will last a life-
fime.

In the spontaneous phase, the responses and habits become automatic.

Do you want dessert? Yes, but | want something that serves my health, rather than steals from it.

Do you want bread before dinner? No.

Would you like a second glass of wine? No.

You schedule your workouts and rarely miss them, as you would rarely miss your child’s sporting event or
a doctor’s appointment. They are important to you.

You don’t have to think about your responses because they are spontaneous and habitual in a good
way.

Get your black belt in brain health. Being a black belt doesn’t mean you are tougher or stronger or that you don’t
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get scared. Being a black belt means you never give up, you face your fears, you persevere, and you always get
up one more timel

A black belt is just a white belt who never quit.

This gives you permission to fall without failing, as long as you get up and try again. It is a process. Most important,
you pass on the information by becoming a mentor to someone who is struggling. To get your black belt you are
expected to be a mentor, to teach others your art. By teaching others, you powerfully reinforce in yourself what
you’'ve learned. It fruly is in the giving that we receive.

PRIMITIVE—MECHANICAL — SPONTANEOUS

Based on our experience, the most successful Brain Warriors go through the following three phases over the
course of a year.

Months One to Three: The Primitive Phase

In the primitive phase, just follow the steps and do what we ask you to do; it won't feel natural, so it is important
to follow the map or you will get lost.

Recognize the war for your health and make a decision to change (Mind-Set, Part 1)
Assess your brain to know your type and get your important health numbers (Assess, Part 2)

Clean out your pantry, stock your kitfchen with great food, start some simple supplements (Sustenance,
Part 3)

Start developing brain healthy routines around exercise and sleep (Training, Part 4)

Begin to identify your essence, and ask yourself why you really want to be healthy and clarify your
purpose (Essence, Part 5)

Think about who needs you to be healthy and who you are responsible for now and in the future, and
look for friends who can do the program with you (Responsibility, Part 6)

Don’t think of this as a quick fix; complete the 14-Day Brain Boost (Yearlong, Part 7)

Plan on making many mistakes; expect it, but don’t think of falling as failing. To move to the mechanical
phase, it is essential to pay attention to mistakes and start learning from them. Months Two to Six: The
Mechanical Phase The mechanical phase is when your confidence begins to grow. You have the sense
you can do it, but you still need a mentor and help.

Become more committed to being a Brain Warrior sheepdog for yourself and loved ones, after
becoming aware of the toxicity and illness around you. You are focused on the abundance of health
rather than being deprived of treats. Increased success leads to increased determination. You are
better at ignoring or deflecting the criticism of others; it is bound to come from your unhealthy friends.
(Mind-Set, Part 1)

Know the lab values of your important health numbers and work to optimize them. You attack
vulnerability to disease on multiple fronts (inflammation, blood sugar control, anfioxidant support, nutrient
loading). You know your risk factors of depression, accelerated aging, and Alzheimer’s and are actively
taking steps to prevent them. (Assess, Part 2)

Find multiple foods you love that also love you back. Your supplements are more targeted to your brain
type. (Sustenance, Part 3)

Expand your brain healthy routines to include simple meditation, deep relaxation, and learning to
question the negative thoughts that fry to steal your happiness. You feel a continual need to keep
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learning. Your routfine becomes easier and more defined. (Training, Part 4)

Start to discuss your past failures and painful moments with friends and family and see the meaning in prior
suffering. (Essence, Part 5)

Start to share this message with friends, coworkers, and loved ones. Your Brain Warrior tribe becomes a
critical part of your life. (Responsibility, Part 6)

Feel all in, not for a few months, but for the rest of your life. (Yearlong, Part 7)

Begin to make fewer mistakes. There will still be bad days, but you are better at learning from them and
quickly turning them around.

Months Six to Twelve: The Spontaneous Phase

Habits become routine in the spontaneous phase. You say to yourself, *I got this; it is not hard.” You naturally re-
spond by doing the right things.

Never think of giving up, even when you fall. You jump back into the game and start doing the right things
again. You develop a sheepdog attitude and identify with being healthy. (Mind-Set, Part 1)

Retest your important numbers to see your improvement. You're more focused on long-term prevention
strategies. (Assess, Part 2)

Find new foods and recipes, as if on a treasure hunt. Your nutrition and supplement routine is consistent.
You feel joyful in your food choices and redlize eating poorly is depriving yourself of your health.
(Sustenance, Part 3)

Feel uncomfortable or irritated when you are out of your Brain Warrior routine—it feels better to do the
right thing than to do the wrong thing. New learning excites you as you feel more focused and cognitively
sharper. (Training, Part 4)

Be excited to help others; being healthy and sharing the Brain Warrior message becomes part of who you
are because you have a secret that can change the world. (Essence, Part 5)

Become motivated to mentor others, to share your success. (Responsibility, Part 6)

Celebrate the process of becoming a Brain Warrior and feeling betfter and stronger for a lifetime.
(Yearlong, Part 7)

IS THIS PROGRAM FOR YOU?

This program is for those who want to be serious about their health, either out of desire or necessity. It is for people
who want to look and feel their best for as long as possible and for those who want to excel at work and school
and in their relationships. It is also for people who struggle with problems such as:

Depression

ADHD

Anxiety disorders
Post-tfraumatic stress disorder
Addictions

Bipolar disorder

Traumatic brain injuries
Memory problems

Early dementia

Alzheimer’s disease or other forms of dementia in their families
Obesity

Diabetes or prediabetes
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Heart disease
Cancer
Cognitive effects of chemotherapy

The Brain Warrior’s Way is also for the parents of children with disabilitiesand those taking care of elderly or im-
paired parents. It is for those who want to build a legacy of health, rather than leave a legacy of illness; it’s for
those who want to be empowered; and it’s for those who feel as if they were in a war for their health.

The Brain Warrior’s Way is not for everyone. It is for people who want to change their brains and bodies for the rest
of their lives. It is not for those looking for a quick fix, or cheat days, or wanting to take the month of December off.
It is not for those who say “everything in moderation.” Arsenic, cocaine, or having affairs in moderation can be
very problematic. We are also not looking for people who have to be perfect. That is often an excuse to fail. We
expect you willmake mistakes and you will fall, just like toddlers fall when learning to walk, but Brain Warriorslearn
from their mistakes and make fewer and fewer of them over time.

We are recruiting and training Brain Warriors—people who are serious about the health of their brains and bodies,
and the brains and bodies of those they love. Once you develop brain envy, a deep abiding love for the most
precious organ in your body, you have the opportunity to become a Brain Warrior and everything changes for
the good. The Brain Warrior’'s Way is a war cry to rally our families, businesses, schools, communities, and fribes to
finally get and stay healthy. Join us.
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Daniel Amen believes that brain health is central to all health and success. "“When your brain works
right,” he says, “you work right; and when your brain is troubled you are much more likely to have frou-
ble in your life.” His work is dedicated to helping people have better brains and beftter lives.

The Washington Post called Dr. Amen the most popular psychiatrist in Amer-
ica and Sharecare named him the web’s #1 most influential expert and ad-
vocate on mental health.

Dr. Amen is a physician, double board-certified psychiatrist, 10 time New
York Times bestselling author and international speaker. He is the founder of
Amen Clinics in Costa Mesa and San Francisco, California; Bellevue, Wash-
ington; Reston, Virginia; Atlanta, Georgia; New York, New York and Chicago,
lllinois. Amen Clinics have one of the highest published success rates treating
complex psychiatric issues, and they have built the world’s largest database
of functional brain scans, totaling more than 135,000 scans on patients from
111 countries.

Through his research using the Amen Clinics database Dr. Amen has pub-
lished over 70 scientific articles on a wide range of fopics including autism,
resistant depression, suicide, aftention deficit hyperactivity disorder, post-
fraumatic stress disorder, traumatic brain injury, and others that have appeared in many prestigious
journals, including Molecular Psychiatry, PLOS One, Nature’s Translational Psychiatry, Nature’s Obesity,
Military Medicine, and Journal of Neuropsychiatry and Clinical Neuroscience.

Dr. Amen is the lead researcher on the world’s largest brain imaging and rehabilitation study on profes-
sional football players. His research has not only demonstrated high levels of brain damage in players,
it also showed the possibility of significant recovery for many with the principles that underlie his work.
His research on posttraumatic stress disorder and fraumatic brain injury was recognized by Discover
Magazine in its Year in Science issue as one of the “100 Top 100 Stories of 2015.”

Together with Pastor Rick Warren and Dr. Mark Hyman, Dr. Amen is also one of the chief architects on
Saddleback Church’s "Daniel Plan,” a program to get the world healthy through religious organiza-
tions, which has been taught in thousands of churches around the world.

Dr. Amen is the author of over 30 books, including the #1 New York Times bestseller, Change Your Brain,
Change Your Life, The Daniel Plan, Unleash the Power of the Female Brain and Healing ADD. In Novem-
ber 2016 Penguin published Dr. Amen and Mrs. Amen’s tfwo newest books The Brain Warrior’'s Way and
The Brain Warrior’'s Way Cookbook.

Dr. Amen has written, produced and hosted 12 popular shows about the brain on public television. He
has appeared in movies, including After the Last Round and The Crash Reel, and in Emmy-winning tele-
vision shows, such as The Truth About Drinking and the Dr. Oz Show. He was a consultant on the movie
Concussion, starring Will Smith. He has also spoken for the National Security Agency (NSA), the National
Science Foundation (NSF), Harvard’s Learning and the Brain Conference, the Department of the Inte-
rior, the National Council of Juvenile and Family Court Judges and the Supreme Courts of Delaware,
Ohio and Wyoming. Dr. Amen’s work has been featured in Newsweek, Time Magazine, Huffington Post,
BBC, The Guardian, Parade Magazine, New York Times, New York Times Magazine, Washington Post, LA
Times, Men’s Health, and Cosmopolitan.

Dr. Amen is married to Tana, the father of four children and grandfather to Elias, Emmmy, Liam and Louie.
He is an avid table tennis player.
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Creating Health
Sugar, Fructose and Carbohydrate Density: The Unsweetened Truth

It is almost impossible for anyone in health care to look around and not be struck by how unhealthy Americans
have become. We care for people who are more complex, older, and sicker than ever! Equally stunning is how
quickly this epidemic of chronic complex disease has evolved. Over the last two generations we have seen
greater longevity - the good news - and an enormous decline in health and functional capacity, the not so good
news. Fifty percent of Americans have at least one chronic disease diagnosis and 1 in 4 have two or more as well
as some decline in their capacity to function as they once did. And if that was not concerning enough, we are
witness to an unprecedented impact on the health of young children and adolescents. Mothers are giving birth
to larger babies, obesity effects 1 in 6 children, asthma, ADD, autism spectrum, metabolic syndrome, and anxi-
ety-depression are more prevalent than ever in our precious young children and adults (source: CDC).

For the first fime in human history, chronic “"non-communicable diseases” e.g. cardiovascular disease, cancer,
diabetes, Alzheimer’s, and autoimmunity pose a greater health burden than infectious diseases. Any society that
has adopted a western diet, characterized by low cost, decreased nutrient density that is highly processed has
seen a dramatic rise in obesity and prevalence of chronic complex disease. Remarkably, 30% more people are
obese than who are undernourished and as many as 40% of non-obese individuals have evidence of chronic
disease including metabolic syndrome. An important consideration is that obesity is not the cause of diabetes or
chronic disease but rather a “phenotype” that is a marker for metabolic dysfunction that is even more prevalent,
In this context, obesity is more a consequence than a cause.

The current trajectory of health in America is not very good. Some estimate that by 2030, 165 million Americans will
be obese. One hundred million Americans may have diabetes by 2050. The current and long-term economic
costs are staggering with an estimated 65 billion in lost productivity and 245 billion in health care services annually
for morbidities associated with metabolic syndrome. This represents a 41% rise over the last 5 years. There have
been many reasons for this e.g. changes in our environment i.e., food supply, diminished need for movement,
disrupted circadian rhythm or loss of entrainment, environmental toxic burden, stress, etc. A cogent case can
be made that leading the way, above and beyond all environmental changes over the last three generations,
is the amount of sugar, fructose (from sugar and high fructose corn syrup) and refined grain flour consumption
which fripled over the last 50 years.

In 1980, James Fries MD, Professor Emeritus at Stanford published a landmark article in the New England Journal
of Medicine enfitled "Aging, Natural Death and the Compression of Morbidity”. In his prescient synthesis Dr. Fries
reviewed the concerning growth trajectory of chronic complex disease and infroduced the radical nofion that
we have the potential to “compress” morbidity over our lifetime with greater aftention to the translation and
application of healthier lifestyle principles. He suggested that instead of a more predictable decline in quality of
life and functional capacity over fime (the current *norm”), we could “rectangularize” the relationship between
aging and quality of life. In other words, we have the capacity to live well up until something takes our life. The
ideal would be to help individuals live in a way that would compress, over a longer lifespan, morbidity that would
diminish quality of life. In this context, creating health is about optimizing organ reserve i.e., getting the most out
of our capacity for resilience, restoration, and regeneration. Health should not be left to chance. Health requires
conscious effort i.e. choosing wisely, on the part of the organism. In 2015 we need to be more aware of how
compatible our environment is with what we need to live long and well.

So what is going on here? Why is it so hard to be well and to stay well? If the natural state of any human is to heal
his-herself, then what is interfering with that innate capacity? How have we come to assume that getting larger,
slowing down, having more health concerns, and experiencing a diminished capacity for thriving are normal and
inevitable consequences of aging? If | feel terrible (and some days | do) is it because | am getting old? While this
is not about immortdlity, | no longer drink the Kool-Aid that suggests getting older inevitably means falling apart.

| am going to examine the evidence that our modern environment has become less compatible with our fine-
tuned evolutionary biologic design. The proposition is as follows:

1. Creating health requires more conscious attention to the alignment of one’s environment with that which
we have evolved to be in relationship with.

2. Our DNA or "Book of Life” continues to have a stone-age imperative.
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3. Our “environmental inputs” i.e., how we eat, sleep, connect, move, manage toxic burden, tend to our
microbiome, and interpret and response to events in our lives, etc. require wiser choices in order to prevent a
dysfunctional metabolic landscape from emerging. | will suggest that our current epidemic of chronic complex
disease has become the new norm as a default response to complex gene-environment interactions gone awry.

When it comes to creating health, the last place one wants to be is at the American norm. | am going to chal-
lenge some conventional wisdom that shapes perceptions that lead to behaviors that create formidable obsta-
cles to creating health. In doing so, | will use best available evidence to support this synthesis:

1. Your DNA is not your destiny. We'll explore this on a future review of epigenetics. If your parents and grand-
parents had a particular disease, you are not necessarily destined for that disease. In addition to inheriting pro-
tein-coding genes that put us at increased risk, we inherit the environmental and social conditions within which
our recent generations lived! Growing evidence suggests our environment plays a central role in influencing how
our gene expression patterns emerge.

2. Fat does not make you fat. Atleast it is less a contrioutor than conventionally thought. Fructose, sugar and
refined grain-flour foods with high glycemic effect are much more likely to make you fat.

3. The first law of thermodynamics i.e., you gain weight because you consume too many calories and burn
to few, is not totally accurate when applied to dynamic biological systems.

4, Food is much more than calories, energy, macronutrients, vitamins, minerals and essential fatty and ami-
no acids. Food is information that influences (for better...or more commonly for worse) that influences gene
expression (epigenomics-genomics); protein function (proteomics); metabolism (metabolomics) and our micro-
biome, which influences many aspects of human health.

In Part 1 of this series | am going to examine the evidence that changes in our modern dietary patterns compared
to that of our ancestors, have propelled this current plight of poor health. While there are many other modern
environmental conftributors for future consideration e.g. changes in our microbiome, environmental toxin burden,
loss of entrainment, etc. | will focus on the dietary bad boys of sugar, fructose and refined grain flours, most of
which are fromm modern wheat. First | wish to briefly examine some important shifts in the understanding of human
biology that will place these food-health interactions into a more systems-based context. In this context, what is
on the end of our forks interacts with our gene expression patterns via epigenetic influence; alters the balance
of our microbiome; disrupts cell-signaling e.g. insulin resistance; hinders mitochondrial function; disrupts immune
vigilance; disrupts our neuro-endocrine-immune network; alters post-translational protein structure-function, and
wreaks havoc with our cellular membrane structure-function. The molecular translation of the molecules we con-
sume will migrate toward health when those molecules are familiar to the systems doing the transiation.

Epigenetics: the future ain’t what it used to be.

An important place to start is with the findings of the genome project, completed now almost 10 years ago (A Life
Decoded: My Genome My Life by Craig Ventor. Penguin Books 2008). Conventional wisdom was that elucidation
of the human genome would reveal specific disease genes that would advance our understanding of what
drives disease and lead to novel biotechnological interventions. For the most part there are no disease-specific
genes. Yes there are exceptions e.g. Huntington’s chorea and Cystic fibrosis but most chronic complex diseases
do not demonstrate a singular, dominant mutation. One unexpected surprise was to find that humans have few-
er genes than expected, approximately 23,000 protein-coding genes. The pinot noir grape has approximately
30,000 genes.

What we have instead is a Book of Life with many, many typos called single nuclear polymorphisms aka SNPs.
These SNPs (we have millions) are present throughout our Book of Life and current thinking is that the constella-
fion of these SNP patterns that may actually create our disease risk. As interesting and unexpected as many of
the findings of the genome project were, the current construct of human biology was shifted even further by the
emergence of epigenetics. The rapidly growing field of epigenetics would suggest that in addition to inheriting
the protein-coding genes from our parents, we perhaps just as importantly inherit the social and environmental
conditions within which they lived. In this context, if your grandfather smoked at the age of fiffeen in 1900, your
health in 2014 could be under the influence of the epigenetic “tags” from that time.
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What is now emerging is a complex regulatory function of our genome at the level of histones and throughout
our DNA that can determine whether or not our genes are turned on i.e. franslated or not. All aspects of our
lifestyle and environment, as it now appears, influence our gene expression patterns. Randy Jirtle PhD while at
Duke, demonstrated the capacity to silence dominant expressive genes in the agouti mouse (@ mouse model
for obesity and metabolic syndrome) by exposing a pregnant Agouti mouse to “methylating agents” e.g. B12,
folate, choline. Methylation acts as a “stop sign” preventing genes from being expressed. While all Agouti
mice ever known were large, yellow, sick, and short-lived, the offspring in Jirtle’s experiments were dark, lean,
healthy and lived much longer! (Figure 1) This was a different organism! When examined, the offspring had the
dominant Agouti gene passed along; it was surrounded by methyl groups and ultimately never expressed. Even
more astounding, the offspring of the leaner, healthier mouse had the same phenotype. These epigenetic effects
were trans-generational.

igure 1: Jirfle and Waterland, J Nutr 2002; 132:2392S

There is now a rapidly growing fund of knowledge to suggest epigenetic influences on health in animals and
humans from various environmental inputs in our lives. For example:

. Nutrients e.g. high-glycemic foods up regulate inflammatory pathways

. Movement alters gene expression to reduce inflammation, enhance insulin signaling and increase
mitochondrial biogenesis

. Early childhood bonding alters cortisol receptor function later in life

. Prenatal environmental conditions e.g. food deprivation alter the health of offspring well info adulthood

via altered methylation patterns.

. Meditation and many mindfulness-based stress reduction strategies down-regulate NFkappa-B expression
i.e., lowers inflannmation and improved biogenesis i.e., mitochondrial function and ATP generation

While we inherit our DNA hardware and it indeed has many individualized glitches that impact operation through-
out life, our software that RUNS the hardware is influenced by our lifestyle and is more dynamic and malleable
than ever imagined. From a self-care perspective, we are all soffware engineers of our lives. Creating health
requires thoughtful soffware engineering. This is fruly a game-changer. Epigenetics has catapulted us info the
era of personalized medicine. Let’s now examine more specifically how sugar, fructose and carbohydrate-dense
grain-based flour are biologically translated.
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The Epidemiology of Sugar (fructose) and Obesity-Insulin Resistance.

So common have problems of obesity, pre-diabetes, diabetes, metabolic syndrome, and CVD become that it
is easy to forget how uncommon they were just 2-3 generations ago. If one looks at the Mexican Pima Indians
who have migrated north of the border to Arizona, one sees a 5x increase in the prevalence of type 2 DM that
has emerged just over the last 1-2 generations. This is an incredible shift in prevalence that cannot be explained
by new genetic mutations or a classic Mendelian model. This is an example of epigenetic drift on a large-scale
population that has emerged over the last fwo generations and the impact a Standard American Diet (among
other factors) can have on the phenotype of humans.

If one examines gene expression patterns in humans in relationship to changes in the glycemic-effect (i.e., insu-
linogenic effect) over 12-weeks, one sees significant up regulation of inflammatory cytokine pathways, oxidative
stress and insulin cell signaling in over 62 genes that are completely reversed when switching back to carbs with
a lower glycemic effect independent of changing calories or macronutrient balance.13

There have been many interesting factors leading to the increased consumption of sugar, fructose and refined
grain-based, carbohydrate-dense foods. As the prevalence of heart disease was rising in the 60s there was
growing concern about the relationship of fat (saturated fat more specifically) and coronary artery disease risk.
It seemed intuitive and plausible that a lesion formed of cholesterol plaques was driven largely by the fats we
consume in our diets. The diet-heart hypothesis promoted by Ancel Keys PhD emphasized the connection be-
tween fat consumption (saturated fat emphasized) and cardiovascular mortality as published in his 7 Country
Study. Keyslooked at 22 countries though chose to include data only for the seven that supported his hypothesis.
His findings based on skewed epidemiologic data, led to an interpretation of clear cause-effect that was never
ultimately substantiated in good clinical trials. This soon became the policy that defined what would become the
roadmap for what constitutes a healthy human diet.

The USDA, under George McGovern, developed policies that led to rapid emergence of inexpensive grain-
based processed foods that were “low-fat”, tasted great, and fit nicely into the food pyramid where cereal
grains, bread, and carbs became the healthy, low-fat foundation. Low fat became equated with healthy. Low
fat (i.e. fewer calories) became equated with weight-loss advantage. And while low-fat can indeed be healthy,
most Americans replaced fatty foods with high-glycemic, tasty and affordable carbohydrate-dense foods. The
quickest way to undermine the capacity to create health is to consume commonly processed low fat foods.
John Yudkin, a British physiologist and Professor in the Department of Nutrition at Queen Elizabeth College in
London published Pure White and Deadly in 1972 . It was a scientific perspective, albeit counter to the prevailing
view that had fat in its crosshairs, of the health hazards of sugar, and refined flour-carbohydrates. Yudkin also
raised concerns regarding the risks of limiting healthy fat sources in the human diet. Yudkin was a voice in the
wilderness and marginalized by the diet-heart establishment.

More than forty years later, his concerns have been realized. Several recent meta-analyses have raised questions
regarding the etiologic role saturated fats play in promoting CVD . While no one would question the health-risks
of frans and hydrogenated fats as promoting inflasnmation and disease risk, there has been a significant increase
in our consumption of sugar, fructose, and refined grain-based flours over the last two generations. Eating sat-
urated fats have been unguestionably demonstrated to raise total cholesterol and circulating saturated fats. If
however one restricts sugar and refined carbohydrate without changing saturated fat intake, circulating levels
drop considerably as they become a fuel source compared to those consuming lower saturated fat amounts.
Fats are more of anissue in a glucose metabolizer i.e. one who consumes large amounts of sugar, high-glycemic
refined flour foods and fructose, a critical stimulus for lipogenesis. In addition, there is some recent evidence to
suggest that substituting healthy sources of saturated fats e.g. from pasture raised eggs, meats, and dairy with
highly touted vegetable-based polyunsaturated fats does not lower cardiovascular risk as long thought.

In 1890 one in thirty adults (3.4%) were obese. Today 35% of adults are obese and almost 20% of children are
overweight-obese. In 1890, 1/50,000 adults were known to be diabetic. Today one out of fen adults are diabetic
and up to a third have evidence of insulin resistance, pre-diabetes, or features of metabolic syndrome. These
are changes of epidemic proportions! Haven Emerson (1874-1957), NYC Health Commissioner, noted an increase
in diabetes in NYC from 3/100,00 cases to 20/100,000 cases, a seven-fold increase between 1880 and 1920. This
was a public health aftention-getter at that time.
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The risk factors he associated this concerning trend with included:

. Sugar consumption

. Affluence

. Sedentary states

. Caucasian

. Merchants in the food industry

Figure 1: Association between sugar consumption and obesity

Sugar intake per capita in the United Kingdom from 1700 to 1878 (30, 31; o) and in the United
States from 1975 to 2000 (32; +) is compared with obesity rates in the United States in non-
Hispanic white men aged 60-63 y (17; *).
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Ninety years later the association between sugar intake and cardiovascular disease and cardiovascular mortal-
ity was reported in The Journal of The American Medical Association.

lan Spreadbury, a microbiome researcher in the Gl Disease Research Unit at Queen’s University in Ontario pub-
lished a review that examined the diets of scores of modern ancestral hunting-gathering societies around the
globe . These societies have a very low prevalence of chronic complex disease. Their average BMI is 23! While
there were many variations on the percentages of macronutrients and plant vs. animal-based sources, what
jumped out was what they shared i.e., what they did not consume. The single most significant shift fromn ancestral
food consumption (including that of your great grandparents) to the standard American diet is our ubiquitous
incorporation of “carbohydrate dense foods”. Spreadbury’s analysis examines carbohydrate density as a per-
centage of the weight of the food composed of carbohydrate. The epidemiologic threshold beyond which one
sees more chronic complex disease risk is the consumption of foods with a carbohydrate density at or above 24%
(figure 2). In addition, he noted that the most dangerous carb sources were largely “acellular”, namely sugar and
refined grain-based flour foods. Americans consume 50+% of their daily total energy from these foods. This was
unheard of just 3+ generations ago! Examples of acellular carb-dense foods include:

. Rice cakes, pretzels, cookies, cakes, muffins, potato chips, pancakes, waffles, bagels, whole wheat
bread, cereals, multi-grain bread, French fries, hamburger and hot dog rolls, pumpernickel bread, rye bread,
white bread, oatmeal, white rice, pizza, pasta, granola, granola bars, candy, soft drinks, crackers, etc.
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Figure 2 (Spreadbury, I. Comparison with ancestral diets suggest dense acellular carbohydrates promote an
inflammatory microbiota, and may be the primary dietary cause of leptin resistance and obesity. Diabetes, Met-
abolic Syndrome and Obesity: Targets and Therapy. Dove Press. July 4, 2012)

A B

Caladic
density (kealig)

K

Qi &

] -

=] L]

E | re

] o 4

(1]

E u o ] - -

g | . .

|4 wxT

& [
[ T t ; - B -
T L 5 &b BO &

t.arl;bhyum-h density (g/100 i!.

o a-l'.: -III\.' r:l |'|I:! '!l.J\.:
Carbohydrate density
{gi00 g

Foods commonly consumed by ancestral cultures with a much lower carbohydrate density as well as foods our
recent ancestors consumed include:

J Most fruits (seasonal from an ancestral perspective) and vegetables
. Sweet potatoes and root vegetables, e.g. radishes, onions, turnips

. Beans, legumes, lentils

. Eggs. cheese, fish, nuts, beef, lamb, chicken, pork, organ meats

There is growing interest in the interaction of these carbohydrate-dense foods with our gut’s ecosystem or micro-
biome. As it would appear we are not just what we eat, we are what our microbiome does with what we eat.
While this fascinating area of research will be the topic of a forthcoming review, these processed grain-based
carbohydrates, in addition to promoting obesity and insulin resistance, promote an up regulation of inflamma-
tory cytokines.  In addition, they interfere with leptin signaling in the hypothalamus. Leptin sensitivity is critical to
promote satiety and to prompt movement,

David Ludwig MD at The Brigham and Women'’s Hospital in Boston raised an interesting question regarding the
impact that refined, processed carbohydrates are playing in the epidemic of obesity. Is obesity a consequence
or a cause of overeating and under activity? In his proposed model, the fundamental changes in our diet have
led to an increase in insulin activity offen worsened by insulin resistance. As basal and post-prandial insulin levels
remain high, the biologic mandate is to store more fat. High insulin levels make mobilization of fat stores as a
source of free fatty acid fuel impossible. As more consumed energy is stored as fat there is less circulating energy.
The impact that insulin excess and inflammation have on the brain is to diminish leptin sensitivity. The combination
of leptin resistance and diminished circulating fuels in a carbohydrate-dependent metabolism lead to increased
appetite and diminished activity. In this model the changes in biology lead to changes in behavior. More refined,
processed carbohydrates lead to more body fat, more robust appetite, and a mandate to minimize activity as
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the brain senses energy deprivation. We are in essence creating a biology that is tfricked into saving for a rainy
day that will never come. We are tfricked intfo moving less when in fact we should be doing just the opposite.
This hypothesis is a departure from a more simplistic calories in-calories out paradigm, to one that places more
emphasis on quality, not quantity of calories. While quantity is important, the first law of thermodynamics is not as
straight forward when applied to human biologic systems.

A conservative, fat-storing biology may be further exacerbated by our avoidance of healthier fats e.g. olive oil,
grass-fed meats, fatty fish, nuts, pasture-raised eggs, butter, coconut oil, etc. Healthier fats are known to suppress
insulin and raise satiety. Individuals who consume more fat and less sugar, fructose, and refined carbohydrates
actually burn or expend more calories per day compared with those on a more traditional “low-fat diet”. De-
spite equal amounts of caloric consumption, altering the macronutrient composition toward less carbohydrate
and more fat resulted in a resting energy expenditure (REE) of 330 more calories per day! This is the equivalent of
almost one hour at a moderate pace on a tfreadmill!

Based on the NHANES Il data (10,628 participants), sugar and high-fructose corn syrup comprise 14.9% of total
calories consumed and over 25% of total calories consumed in 9.0% of participants in the survey. If one includes
grain-based flour or acellular (grain-based) carbohydrate-dense foods average intake is approximately 55%
total calories. The amount is even higher in Hispanic whites, blacks and Mexican Americans. No generation of
Americans has ever consumed these foods to this extent. One third of sugar-fructose intake is from soft drinks
though fructose is hidden in many foods including salad dressings, hamburger buns, ketchup, peanut butter, etc.
This is a staggering amount that no generations before the last few have known.

From an evolutionary biologic perspective, nature made sugar hard to get. Fructose from seasonally ripened
fruits had limited availability each year and honey was usually well protected and a more rare treat. It is estimat-
ed that our ancient hunting-gathering ancestors consumed approximately 15 grams per day from ripened fruits.
We evolved to consume these fructose-containing fruits as an effective way to induce fat storage for the ener-
gy-depriving winter season to come. Prior to WW Il the average American intake of fructose was 20-24 grams per
day. This was particularly important as we migrated fromn a more tropical environment to one more temperate.
Currently (NHANES ) fructose intake ranges from 54-70 grams per day with highest intakes in adolescents and
young adults.

Fructose is a simple sugar; similar to glucose though has a very different metabolic fate. Unlike glucose, which
is readily used as a fuel throughout our bodies, the liver exclusively metabolizes fructose. Fructose stimulates de
novo lipogenesis in the form of triglycerides (fatty liver), depletes ATP (in its metabolism to uric acid), interferes
with insulin and leptin signaling (bad boys of obesity and metabolic syndrome), and is known to up regulate JNK-
1 expression, a pro-inflammatory pathway. The primary concern with fructose is not that it is inherently
toxic as humans have long been in a health relationship with it. The concern is that with an increasing availabili-
ty-consumption of sugar (fructose and glucose) and high fructose corn syrup (ubiquitous in our food supply e.g.
condiments, peanut butter and hamburger buns), a cheaper super-sweetener infroduced from Japan in the
1970s, Americans are consuming “foxic” amounts that are fueling obesity, fatty liver, metabolic syndrome and
it’s many features.

The Neurobiology of Craving Sweets

It can be said that we are heavily “under the influence” of the food industry whose food chemists have created
the perfect foods to hack our capacity to disengage. Palatable and inexpensive it is hard to avoid the temp-
tation to free-base sugar. There is a growing body of evidence that higher glycemic foods play a major factor
in disrupting human metabolism that increases risks of metabolic syndrome, cardiovascular disease, adverse
outcomes in pregnancy e.g. gestational duration, head circumference, inflammation, and brain reward-moti-
vation craving-addiction. The more sugar one consumes, the more they crave it. A growing body of evidence
would suggest that the more dopamine we produce in response to these carbohydrate-dense foods, the more
we down-regulate our dopamine receptors. This is an adaptive response to diminish over-stimulation. This has the
effect of requiring more sweet foods and beverages to produce the same response.  Eating sweet foods (a
phenomenon well understood by food scientists) causes a potent reward in the brain and mesolimbic pathways
(Figure 3). Rodents will consistently choose sugar over cocaine and the former produces a more robust response.
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Figure 3: Effects of high-glycemic foods on brain reward centers

Lennerz B S et al. Am J Clin Nutr 2013; 98:641-647

Sl

I?'ﬂ The American Journal of C Iiaical Natridipn

While some still question the legitimacy of food addictions, the neuroscience research demonstrates clear path-
ways similar to those found in “well-established” addictions i.e., cocaine, heroin, alcohol, and gambling. Grains
and in particular gluten (found in wheat, rye, and barley) are metabolized to molecules known as gluteomor-
phin. These molecules have potent effects on craving, pleasure, and mood and cognitive alteration. These ef-
fects can be reduced with naltrexone, a CNS opiate inhibitor.

Many people now use artificial sweeteners with the false assumption that because they are calorie-free they are
a better choice. While perhaps a bit overstated, this is like switching from heroin to methadone. Arfificial sweet-
eners are at least 200 times sweeter than sucrose (table sugar) and people who consume them crave them and
are likely to find they are more at risk to gain weight, not lose it.  The similarities between sugar and opiates are
inferesting even at a molecular level. Sugar-dependent rats (probably similar in humans) have alterations in do-
pamine and opioid MRNA levels that are similar to rats dependent on morphine.

What | have described is the perfect storm: a diet that commonly promotes a fat-storing biologic imperative, is
self-perpetuating, creates the hypothalamic drive o eat more and do less, and as if that was not unfair enough,
produces a powerful reward that “*hooks” naturally, rendering “free-will” not so free after all.

Taming the Sweet Beast

In summary, many of the current challenges we confront with respect to the rapidly growing burden of chronic,
complex disease, can be traced to changes in our modern food supply that we, as modern Homo sapiens, are
not well adapted for. We have evolved 1o survive by fully leveraging our “thrifty genes” that have helped us store
away needed fat during fimes of abundance e.g. seasonal ripened fruits-food availability o manage an often
long and hostile winter of deprivation, particularly as we migrated out of the African savannah 35-40,000 years
ago. As more palatable and rewarding sugar, fructose (from processed sucrose and high-fructose corn syrup),
and carbohydrate-dense refined grains entered our food supply, we have seen a distorted metabolic trajectory
that leaves us saving for a rainy day that will never come and wanting more nonetheless. We find it more difficult
to create health because our fine-tuned metabolic pathways become high jacked. We become hungry all the
time and find it almost impossible to foster the energy to move more. Instructing someone to eat less and move

more, important though that advice is, will not fix this dilemma. Until the biology is addressed it is hard to fix the
behavior.
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So what is a modern day human to do? Here are a few suggestions from a nutritional science perspective that
can, at least in part, restore a metabolic trajectory more aligned with one were are highly evolved for. The results
are likely to produce loss of inches around the mid-section, reduce inflammatory burden, improve insulin sensitiv-
ity, reduce disease risk, and improve both quality and quantity of life!

1. The most effective nutritional strategy for reducing visceral fat, improving insulin sensitivity and reducing
inflammation is to lower unhealthy carbohydrate consumption e.g. sugar, fructose and processed refined
grain based carbohydrate-dense foods.

A Recent meta-analysis suggests dietary carbohydrate restriction as the first approach for individuals with
established diabetes and insulin resistance.

2. Reduce-eliminate artificial sweeteners.

3. Vegetables are the focal point. Eat as many as desired with an emphasis on variety and seasonal
availability. Frozen are equally good. Moderate, if insulin resistant, starchy vegetables e.g. white potatoes,
white rice, corn.

4, Infroduce healthier fat sources e.g. pasture-raised meats, eggs, pasture-raised butter, nuts, seeds, fish
e.g. salmon, sardines, mackerel, anchovies, coconut oil, tallow, etc. Healthier fats will reduce cravings,
improve satiety, and reduce lipogenesis!

While moderate elevations in total cholesterol and LDL may be seen with this strategy, the shift will be toward
less Apo b (small-dense LDL particles, the most atherogenic) and more Apo a (larger, buoyant LDL which is less
atherogenic); much improved HDL levels, perhaps the most consistent predictor of CV risk across a wide range of
LDL levels; and dramatic reduction in triglycerides. Most of the features of metabolic syndrome mitigate in time,
depending on the magnitude of restriction as well as other factors e.g. sleep and stress management,

In summary, many of the rapid epidemiological trends toward higher burdens of chronic complex disease and
diminished functional capacity can be traced to changes in our food supply over the last three generations.
These changes create environmental “*new to nature” challenges that our stone-age biologic mandate struggles
to effectively adapt to. Sugar and by extension fructose, in addition to unprecedented exposure to processed,
refined grain-based carbohydrate-dense flour, along with a reduction in healthy fats and a skyrocketing increase
in consumption of processed omega-6 seed-based oils...have created the perfect storm of metabolic disruption.

While there are surely other significant environmental changes that | will elaborate on in future BMJ submissions
that contribute to our epidemic of chronic complex disease, none are as profound or as remediable as this.

References:
World Health Organization World Health Statistics 2014

Finkelstein E, Khavjou MA et al. Obesity and severe obesity forecasts through 2030. Am J Prev Med epub May
2012; 42(6). 563-570

Center for Disease Control and prevention (2013) Number of civilian, noninstitutionalized persons with diagnosed
diabetes, US, 1980-2011. http://www.cdc.gov/diabetes/statistics/prev/national/figpersons.htm (accessed June
2013).

Lustig, R, Schmit, L, Burdic, C. Nature 2-2-12. Vol 482.27-31

Fries, J. PubMed related articles. Aging, natural death, and the compression of morbidity. N Eng J Med. 1980 Jul
17: 303(3): 130

Skinner M. The Case for inheritance of epigenetic changes in chromosomes. Scientific American. August 2014,
Volume 311, Issue 2.

134



AAPI'S Nutrition Guide to Optimal Health Using Principles of Functional Medicine & Nutritional Genomics Part Il

Riera-Crichton D and Tefft N (2014) Macronutrients and obesity: revisiting the calories in, calories out framework.
Econ Hom Biol 14, 33-49

Lucan S and DiNicolantonio. How calorie-focused thinking about obesity and related diseases may mislead and
harm public health. An alternative. Public Health Nutrition; October 2014:1-11

Ludwig DS & Friedman Ml (2014) Increasing adiposity: consequence or cause of overeating? JAMA 311, 2167-
2168

Taubes G (2012) Treat Obesity as physiology, not physics. Nature 492, 1585.
Grayson, M. Nutfrigenomics. Nature 2010. Volume 468, issue 73.

Waterland RA, JIRTLE RL. Early nutrition, epigenetic changes at transposons and imprinted genes, and en-
hanced susceptibility to adult chronic diseases. Nuftrition 20: 63-8, 2004.

JIRTLE RL, and Tyson FL, eds. Environmental Epigenomics in Health and Disease: Epigenetics and Disease Origins.
Heidelberg: Springer, 2013.

Adams, J. (2008) Obesity, epigenetics, and gene regulation. Nature Education 1(1):128
Kallio et al. Am J Clin Nutr; 2007:851:1417-27
Ronn T et al. PLoS Genet June 2013

McGowan PO, Sasaki A, D’ Alessio AC, Dymov S, Labonte B, Szyf M, Turecki G, Meaney MJ. Epigenetic regulation
of the glucocorticoid receptor in human brain associates with childhood abuse. Nat Neurosci. 2009;12(3):342-348.

Li Y, Jaddoe V, et al. Exposure to Chinese famine early in life and the risk of metabolic syndrome in adulthood.
Diabetes Care, VOLUME 34, APRIL 2011

Bhasin M, Dusek J, Benson H et al. Relaxation response induces temporal franscriptome chanes in energy me-
tabolism, insulin secretion and inflammatory pathways. Plos one 2013

Schulz, L.O. et al. Diabetes Care. August 2006 vol 29, no. 8:1866-71

Keys A. Seven countries: a multivariate analysis of death and coronary heart disease. London: Harvard University
Press, 1980.

Jonathan Yudkin. Pure White and Deadly. 1972

Tarino P, HU F, Sun Q & Krauss R. Metaanalysis of prospective cohort studies evaluating the association of saturat-
ed fat with cardiovascular disease. Am J Clin Nutr. Mar 2010; 91(3): 535-546

Volk B, Kunces L, Phinney S, Volek J, et al. Effect of step-wise increases in dietary carbohydrate on circulating
saturated fafty acida and palmitoleic acid in adults with metabolic syndrome. PLOS one November 21, 2014.

DiNicolantonio J. The cardiometabolic consequences of replacing saturated fats with carbohydrates or ome-
ga-6 polyunsaturated fats: Do the dietary guidelines have it wrong? Open Heart 2014;1: doi:10.1136

Johnson R, Segal M, Sautin Y et al. Potential role of sugar (fructose) in the epidemic of hypertension, obesity and
the metabolic syndrome, diabetes, kidney disease, and cardiovascular disease. Am J Clin Nutr October 2007.
Vol. 86,899-906

Arch Int Med 1924; 34:585-630

Queante Yang PhD, Zufry Zhang MD, PhD et al. JAMA IM feb 3, 2014

135



o

AAPI'S Nutrition Guide to Optimal Health Using Principles of Functional Medicine & Nutritional Genomics Part Il I_

Spreadbury, I. Comparison with ancestral diets suggest dense acellular carbohydrates promote an inflamma-
fory microbiota, and may be the primary dietary cause of leptin resistance and obesity. Diabetes, Metabolic
Syndrome and Obesity: Targets and Therapy. Dove Press. July 4, 2012

Selhub E, Logan A and Bested A. Fermented foods, microbiota, and mental health: ancient practice meets
nutritional psychiatry. J. Phys Anthropology 2014, 33:2

Turnbaugh V, Ley R, et al. An obesity-associated gut microbiome with increased capacity for energy harvest,
Nature 444, 1027-1031 (21 December 2006)

Ludwig, D. and Friedman, M. Increasing Adiposity: Cause or Consequence of overeating. JAMA. 2014

Ludwig DS (2001) The glycemic index: physiological mechanisms relating to obesity, diabtetes, and cardiovas-
cular disease. JAMA 287, 2414-2423

Lucan S and DiNicolantonio J. How calorie-focused thinking about obesity and related diseases may mislead
and harm public health. An alternative. Public health Nutrition. October 2014

Ebbling, C., Ludwig, D. et al. Effects of dietary composition on energy expenditure during weight loss manage-
ment. JAMA. 2012; 307(24): 2627-2634

Ervin R and Ogden C. Consumption of added sugars among U.S. adults, 2005-2010. NCHS Data brief. No. 122
May 2013

George A Bray, Samara Joy Nielsen, and Barry M Popkin, Consumption of high-fructose corn syrup in beverages
may play a role in the epidemic of obesity1,2 - 2004 American Society for Clinical Nutrition

Tappy L1, L& KA., Metabolic effects of fructose and the worldwide increase in obesity - Physiol Rev. 2010
Jan;90(1):23-46. doi: 10.1152/physrev.00019.2009.

Ishimoto T and Johnson R. Sugar (fructose) and its role in driving obesity and fatty liver. PNAS 2012; 109: 4320-5

Lanaspa MA, Sanchez-Lozada LG, Cicerchi C, Li N, Roncal-Jimenez CA, IshimotoT, Garcia GE, Thomas JB, Rivard
CJ, Andres-Hernando A, Hunter B, Schreiner G, Rodriguez-lturbbe B, Sautin YY and Johnson RJ. Uric acid stimulates
fructokinase and accelerates fructose metabolism in the development of fatty liver. PLOS One 2012;7(10):e47948

Lanaspa MA, Garcia G, Cicerchi C, Li N, Roncal-Jimenez CA, Rivard CJ, Hunter B, Andres-Hernando A, Ishimoto
T, Sanchez-Lozada LG, Thomas J, Hodges RS, Mant CT, Johnson RJ. Counteracting Roles of AMP Deaminase and
AMP kinase in the development of fatty liver. PLOS One 2012; 7(11):e48801

Stanhope, KL et al. Consuming fructose, sweetened beverages increases visceral adiposity and lipids and de-
creases insulin sensitivity in overweight-obese humans. J Clin Invest 2009; 119(5): 1322-1334

Johnson R et al. Sugar intake correlates with obesity rates. Am J Clin Nutr 2007; 86:899-906

Johnson RJ, Stenvkinkel P, Martin SL, Sanchez-Lozada LG, Hill JO, Lanaspa MA. Redefining Metabolic Syndrome
as a Fat Storage Condition Based on Studies of Comparative Physiology. Obesity 2013; 21: 659-64.

Lanaspa MA, Ishimoto T, Li N, Cicerchi C, Orlicky D, Rivard C, Inaba S, Roncal-Jimenez CA, Diggle CP, Asipu A,
Petrash M, Kosugi T, Maruyama S, Sanchez-Lozada LG, Bonthron DT, Sautin YY, Johnson RJ. Endogenous fructose
production and metabolism in the liver contributes to the development of metabolic syndrome. Nat Commun.
Sep 11 2013;4:2434

Vos MBI, Lavine JE., Dietary fructose in nonalcoholic fatty liver disease. - Hepatology. 2013 Jun;57(6):2525-31.
doi: 10.1002/hep.26299. Epub 2013 May 1.

Mysels DJ, Sullivan MA. The relationship between opioid and sugar intake: review of evidence and clinical ap-
plications. J Opiocid Manag. 2010;6(6):445-52

136



AAPI'S Nutrition Guide to Optimal Health Using Principles of Functional Medicine & Nutritional Genomics Part Il

Spangler R, Wittkowski KM, Goddard NL, Avena NM, Hoebel BG, Leibowitz SF. Opiate-like effects of sugar on
gene expression in reward areas of the rat brain. Brain Res Mol Brain Res. 2004;124(2):134-42.

Avena NM, Rada P, Hoebel BG. Sugar binging in rats. Curr Protoc Neuroscience. 2006;Chapter 9:Unit9.23C

Avena NM, Bocarsly ME, Hoebel BG. Animal models of sugar and fat binging: relationship to food addicition and
increased body weight. Methods Mol Biol. 2012;829:351-65

Ferreira AV, Generoso SV, Teixeira AL.
Curr Opin Clin Nutr Metab Care. 2014 Sep;17(5):465-70.
Feehley T, Nagler CR. Health: The weighty costs of non-caloric sweeteners. Nature. 2014 Oct 9,514(7521):176-7.

Spangler R, Wittkowski KM, Goddard NL, Avena NM, Hoebel BG, Leibowitz SF. Opiate-like effects of sugar on
gene expression in reward areas of the rat brain. Brain Res Mol Brain Res. 2004;124(2):134-42.

Neel JV. Diabetes mellitus: a “thrifty” genotype rendered detrimental by “progress”? Am J Hum Genet 1962;14:353-
62. PMID 13937884

Hales CN, Barker DJ. Type 2 (non-insulin-dependent) diabetes mellitus: the thrifty phenotype hypothesis. Diabe-
tologia 1992;35:595-601. PMID 1644236

Foster GD, et al. A randomized trial of a low-carbohydrate diet for obesity. New England Journal of Medicine,
2003.

Samaha FF, et al. A low-carbohydrate as compared with a low-fat diet in severe obesity. New Eng J of Med,
20083.

Sondike SB, et al. Effects of a low-carbohydrate diet on weight loss and cardiovascular risk factor in overweight
adolescents. The Journal of Pediatrics, 2003.

JS Volek, et al. Comparison of energy-restricted very low-carbohydrate and low-fat diets on weight loss and
body composition in overweight men and women. Nutrition & Metabolism (London), 2004.

Meckling KA, et al. Comparison of a low-fat diet to a low-carbohydrate diet on weight loss, body composition,
and risk factors for diabetes and cardiovascular disease in free-living, overweight men and women. The Journal
of Clinical Endocrinology & Metabolism, 2004.

Gardner CD, et al. Comparison of the Atkins, Zone, Ornish, and LEARN diets for change in weight and related risk
factors among overweight premenopausal women: the A TO Z Weight Loss Study. The Journal of The American
Medical Association, 2007.

Westman EC, et al. The effect of a low-carbohydrate, ketogenic diet versus a low-glycemic index diet on glyce-
mic control in type 2 diabetes mellitus. Nutrion & Metabolism (London), 2008.

Shai |, et al. Weight loss with a low-carbohydrate, Mediterranean, or low-fat diet. New England Journal of Med-
icine, 2008.

Keogh JB, et al. Effects of weight loss from a very-low-carbohydrate diet on endothelial function and markers of
cardiovascular disease risk in subjects with abdominal obesity. American Journal of Clinical Nutrition, 2008.

Volek JS, et al. Carbohydrate restriction has a more favorable impact on the metabolic syndrome than a low
fat diet. Lipids, 2009.

Guldbrand, et al. In type 2 diabetes, randomization to advice to follow a low-carbohydrate diet transiently
improves glycaemic control compared with advice to follow a low-fat diet producing a similar weight loss. Dia-
betologia, 2012.

137



o

AAPI'S Nutrition Guide to Optimal Health Using Principles of Functional Medicine & Nutritional Genomics Part Il I_

Ebbeling CB, Swain JF, Feldman HA, Wong WW, Hachey DL, Garcia-Lago E, et al. Effects of dietary composition
on energy expenditure during weight-loss maintenance. JAMA. 2012; 307:2627-34.

Hu T, Mills KT, Yao L, Demanelis K, Eloustaz M, Yancy WS Jr, et al. Effects of low-carbohydrate diets versus low-fat
diets on metabolic risk factors: a meta-analysis of randomized controlled clinical trials. Am J Epidemiol. 2012; 176
Suppl 7:544-54.

Lagiou P, Sandin S, Lof M, Trichopoulos D, Adami HO, Weiderpass E. Low carbohydrate-high protein diet and
incidence of cardiovascular diseases in Swedish women: prospective cohort study. BMJ. 2012; 344:e4026.

Bunol C, Liu, et al. Effects of Low-Carbohydrate and Low-Fat Diets. Ann InfernMed ... of Low-Carbohydrate and
Low-Fat Diets. Ann Intern Med. 2014

Yang Q, Zhang Z, Gregg EW et al. (2014) Added sugar intake and cardiovascular disease mortality among US
adults. JAMA Intern Med 174, 516-524.

Ebbling CB, Leidig MM, Feldman HA et al (2007) Effects of a low-glycemic load vs. low fat diet in obese young
adults: a randomized trial. JAMA 297, 2092-2102

Gow ML, Ho M, Burrows TL et al. (2014) Impact of dietary macronutrient distribution on BMI and cardiometalbolic
outcomes in overweight and obese children and adolescents: a systematic review. Nutr Rev 72, 453-470.

Te Morenga L, mallard S & Mann J (2012) Dietary sugars and body weight: systematic review and meta-analysis
of randomized controlled trials and cohort studies. BMJ 346, €7492.

Westman EC, Yancy WS Jr, Mavropolous JC et al. (2008) The effect of a low carbohydrate, ketogenic diet versus
low-glycemic index diet on glycemic control in type 2 diabetes. Nutr metab (Lond) 5, 36.

Feinman RD, Pogozelski WK, Astrup A, et al. Diestary carbohysdrate restriction as the first approach in diabetes
management: Critical review and evidence base. Nutrition. 2015 Jan;31(1):1-13

Suez J, Korem T, Zeevi D, et al. Artificial sweeteners induce glucose intolerance by altering the gut microbiota.
Nature 514, October 2014. 181-186

Tey SL, Brown R, gray A et al (2011) Nuts improve diet quality compared to other energy dense snacks while
maintaining body weight. J Nutr Metab 2011, 357350

Estruch R, Ros E, Salas-Salvado J et al. (2013) primary prevention of cardiovascular disease with a Mediterranean
diet. N Eng J Med 368, 1279-1290

Gausch-Ferre M, Bullo M, Martinez-Gonzalez MA et al. (2013) Frequency of nut consumption and mortality risk in
the PREDIMED nutrition intervention trial. BMC Med 11, 164.

Bao Y, Han J, Hu FB et al. (2013) Association of nut consumption with total and cause-specific mortality. N Eng J
Med 369, 2001-2011.

Ma Y, Njike VY, Millet J et al. (2010) Effects of walnuts on endothelial function in type 2 diabetes: a randomized
controlled crossover trial. Diabetes Care 33, 227-232.

Tan SY, Dhillon J & Mattes RD (2014) A review of the effect of nuts on appetite, food intake, metabolism, and
body weight. Am J Clin Nutr 100, Suppl. 1, 412S-422S

Viguiliouk E, Kendall CW, Blanco Mejia S et al. (2014) Effect of tree nuts on glycemic control in diabetics: a sys-
tematic review and meta-analysis of randomized controlled trials. PLOS One 9, €103376

O’Sullivan TA, Hafekost K, Mitrou F et al. (2013) Food sources of saturated fat and the association with mortality:
a meta-analysis. Am J Public Health 103, e31-e42

138



AAPI'S Nutrition Guide to Optimal Health Using Principles of Functional Medicine & Nutritional Genomics Part Il

Schwingshackl L & Hoffman G (2013) Comparison of effects of long-term low-fat vs high-fat diets on blood lipids
in overweight or obese patients: a systematic review and meta-analysis. J Acad Nutr Diet 113, 1640-1661.

Voleck JS, Phinney SD, Forsythe CE et al. (2009) Carbohydrate restriction has a more favorable impact on the
metabolic syndrome than a low-fat diet. Lipids 44, 297-309

Yancy WS Jr, Olsen MK, Guyton JR et al. (2004) A low-carbohydrate, ketogenic diet vs a low-fat diet to treat
obesity and hyperlipidemia: a randomized controlled trial. Ann Int med 140, 769-777

Bazzano LA, Hu T, Reynolds K et al. (2014) Effects of low-carbohydrate and low-fat diets: a randomized trial. Ann
Int Med 161, 309-318

139



AAPI'S Nutrition Guide to Optimal Health Using Principles of Functional Medicine & Nutritional Genomics Part Il

Dr. Mark Pettus is a friple-board certified Internist, Nephrologist, and Integra-
five Medicine physician practicing for over 25 years. He received his A.B.
from Boston University and his M.D. from the University of Massachusetts Med-
ical School. His postdoctoral training was at Harvard Medical School. He
completed his renal fellowship at The Massachusetts General Hospital in Bos-
ton. Dr. Pettus is also an alumnus of The Advanced Program for Conflict Res-
olution, Negofiation, and Mediation at The Harvard School of Public Health.

Dr. Pettus currently serves as the Director of Medical Education, Wellness and
Population Health at Berkshire Health Systems in western Massachusetts. In
addition he serves as The Associate Dean of Medical Education at The Uni-

versity of Massachusetts Medical School. He also serves as The Medical Director for Functional For-

mularies. He is former Chief of Medicine at St. Peter’s Hospital in Albany, NY. He is a Clinical Associate

Professor of Medicine at the University of Massachusetts Medical School. He is the former the Medical

Director of The Kripalu Institute for Integrated Healing. He is the author of two books, The Savvy Patient:

The Ultimate Advocate For Quality Health Care and It’s All in Your Head: Change Your Mind, Change

Your Health. He serves on the teaching faculty at The Center for Mind-Body Medicine in D.C. and The
Meditation Institute in Averill Park NY.

Dr. Pettus has appeared on numerous TV and Radio venues nationally including the 700 Club, Good

Morning America, NPR and PBS. His podcast, The Health Edge is heard by people all over the world.

140



B

P. MICHAEL STONE
MD, MS, IFM-CP

CATHY SNAPP RUTH M. DEBUSK
PhD PhD, RDN

141



AAPI'S Nutrition Guide to Optimal Health Using Principles of Functional Medicine & Nutritional Genomics Part Il &5. 1

._ y

o

]

Innovative Mindfulness Based Therapeutic Lifestyle
Change for Chronic Disease

P. Michael Stone MD, MS, IFM-CP1, Cathy Snapp, PhD2, Ruth DeBusk, PhD, RDNT,2
Medical Director: Ashland Comprehensive Family Medicine]
Adjunct Faculty: Institute for Functional Medicine]
Family Medicine Residency Program at Tallahassee Memorial HealthCare2
Tallahassee, Florida

Healthcare is in fransition, from the primary focus being on acute care to betfter addressing an escalating in-
crease in the prevalence of lifestyle-driven chronic disease. Cardiometabolic syndrome in particular is burgeon-
ing as a major health morbidity that affects over 30% of the adult population in the United States. Elevated blood
pressure, blood lipids, blood sugar, and inflasnmatory visceral body fat are all tied to many lifestyle choices and
responses.

The new era of healthcare is accompanied by major advances in science, particularly in neuroscience, ge-
nomics, epigenetics, and nutrition. These advances are facilitating the discovery of the underlying mechanisms
of chronic disease, the molecular basis for these mechanisms, and the influence on neural and behavioral out-
comes. The intersection of worsening chronic disease and the major advances in science offers an opportunity
to look at health, diseases and lifestyle in a new way. By understanding chronic disorders at their root cause
and identifying the primary system imbalances that lead to dysfunction and disease there is a different leverage
point. From this knowledge base, healthcare professionals on chronic care teams can develop therapeutic inter-
ventions that can help prevent disease and restore health to those with existing conditions. Significant progress
has been made in understanding the process of effective behavioral change and provides practitioners with op-
tions for helping individuals develop and sustain daily habits that support health rather than disease. Behavioral
professionals will increasingly be incorporated into chronic care teams and will play valuable roles in 1) educat-
ing patients on the key lifestyle factors that trigger chronic disease and 2) assisting patients in making behavioral
changes that can be sustained long-term.

Systems medicine and the emerging disciplines of genomics, epigenetics, and neuroscience; the impor-
tance of patient education and behavioral therapy with respect to key modifiable lifestyle domains; and the
integration of mindfulness in chronic disease care have been integrated into a Mindfulness-based Therapeutic
Lifestyle Change (MBTLC) model that has been piloted in academic, residency, and community health systems.
The core principles have been used to address patient care and community needs and physician and employee
well-being. An overview of the core principles will be discussed, with a cardiometabolic case presented as an
example of how the MBTLC program can be applied to the management and prevention of chronic disease
and overall well-being.

Healthcare and the Challenges of Chronic Disease

Chronic disease is a growing concern in the U.S. and globally. The prevalence of chronic behavioral, metabolic,
and physiological disorders has been escalating steadily over the past several decades (http://www.weforum,
org/reports/global-economic-burden-non-communicable-diseases). Examples of common chronic disorders in-
clude heart disease, stroke, cancer, diabetes, overweight and obesity, high blood pressure, arthritis, osteoporosis,
asthma and allergy, digestive disorders, sleep disturbances, and a variety of behavioral health disorders, with de-
pression and anxiety particularly commmon. According to the Centers for Disease Control and Prevention, chronic
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disorders are among the most common, costly, and preventable of all health conditions (http://www.cdc.gov/
chronicdisease/overview). Within the United States, chronic disease is the leading cause of death and disability.
One in every 2 Americans has one or more chronic diseases, one in 4 has two or more, and 70% of Americans die
from complications of chronic disease (Ward et al., 2014).

Chronic disease is accompanied by significant costs in ferms of decreased quality of life and economic burden
for individuals and for societies. For three of the more prevalent chronic diseases, the economic burden was es-
timated in 2010 to be $315.4 billion for heart disease and stroke (Go et al., 2014), $157 billion in 2010 for cancer
(National Cancer Institute, 2013; http:costprojections.cancer.gov/), and $245 billion for diagnosed diabetes in
2012 (American Diabetes Association, 2013; American Diabetes Association. The Cost of Diabetes. http://www.
diabetes.org/advocacy/news-events/cost-of-diabetes.html). Such costs are becoming unsustainable and po-
tenftial solutions are needed.

Systems Medicine

Systems medicine is a revolutionary approach to viewing chronic disease through a lens distinct from acute dis-
ease, a lens that recognizes the complex interconnectivity of the human organism and its health and disease
ramifications. This type of approach is called “systems medicine” or “functional medicine” as it focuses on the
influence on how well an organism functions—its functional ability. In its simplest form, systems medicine is always
asking "Why?” Why does this patient have these symptoms? What do the symptoms tell us about the clinical im-
balances that exist? What are the root causes of these symptoms and the key underlying mechanisms that are in
play? This type of information provides the basis for targeted interventions that can potentially restore health to
those with chronic disorders and ultimately prevent chronic disease.

The theory behind systems medicine is that chronic disease is a complex web of systemic imbalances, with mul-
tiple interconnections throughout the body such that an imbalance in one area typically influences other areas
and often sets the stage for additional chronic disorders to develop. Left unaddressed, in time these imbalances
move the body far from its natural state of balance (homeostasis) and set the stage for dysfunction and disease.
A systems medicine approach recognizes that the symptoms of chronic disease are only the tip of the iceberg
in ferms of the myriad systemic imbalances taking place below the surface. Underneath are physiological dis-
turbances that result from metabolic imbalances. These imbalances are in turn generated by the interaction of
the individual’s genetic material with messages received from the internal and external environments that in turn
influence gene expression and, ultimately, the organism’s functional ability. Seeing the patient through a systems
medicine lens requires consideration of root causes and identification of underlying mechanisms so that appro-
priately targeted interventions can be applied.

Furthermore, as seen through a system medicine lens, chronic disease is lifestyle-triggered disease—the
result of lifelong inappropriate choices concerning nutrition, physical activity, thoughts and emotions, relation-
ships and system of meaning, and sleep and relaxation. Collectively, these factors are responsible for the envi-
ronmental cues that convey messages to our genetic blueprint that then influence the expression of our genes,
ultimately influencing how well we are able to function within the environment in which we live.

From a behavioral health focus, systems medicine helps us to work in a model wherein the goal is to inter-
vene on this chain of events leading to chronic illness. Each step in the process to the development of chronic
disease is modifiable and such modifications can be learned, practiced, and sustained long-term through effec-
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tive behavioral therapy. Doing so offers the promise of prevention of future chronic disease and more effective
management of existing chronic disorders, with the associated improvement in quality of life.

The Brain-Mind-Body Connection

Although it is common in healthcare today to think in ferms of organ systems in isolation (e.g., heart disease, brain
frauma, etc.), neuroscience research reminds us that the brain, mind, and body are components of a complex,
inferconnected system that work seamlessly together to produce health and overall well-being. Activity, partic-
ularly imbalances, in one part of the system has consequences to other parts that may be quite distant from the
originating event. Living organisms have complex mechanisms designed to maintain homeostasis, a physiolog-
ical state characterized by balance and stability. Upon detecting system imbalances, the organism will do its
best to restore homeostasis. How successful it is influences whether we find ourselves functioning at the healthy or
unhealthy region of the homeostasis continuum.

A major source of imbalances of importance in behavioral health is the contribution of the brain. As we will see,
the brain plays a significant role in receiving signals and translating them info molecular, biochemical, physio-
logical and behavioral responses. However, the brain often interprets signals inappropriately, termed decep-
five brain messages by neuroscientist Jeffrey Schwartz (1997), and generate inappropriate physiological and
behavioral responses that create system imbalances that in furn  decrease health and well-being. This section
reviews the basic characteristics of the brain-mind-body connection and how this knowledge can be useful in
behavioral health with respect to chronic disease. It will also explore the basics of psychoneuroimmunology as an
excellent example of this interconnectivity and the consequences of system imbalances.

The Brain

For our purposes of understanding how the brain-mind-body connection works and the consequences of imbal-
ances on behavior and overall health, we will position the brain as the physical organ that receives the signals,
real or perceived, and is responsible for regulating the molecular, biochemical, physiological and behavioral
responses.

The human brain has evolved over time and consists of three main segments, each having developed at differ-
ent fimes in human evolution and having contributed to our behavioral patterns in different ways. Neuroscientist
Paul MacLean (1990) coined the term “the triune brain” to describe these three segments: the reptilian brain, the
paleomammalian brain, and the neomammalian brain, which their ancestral relationships to repfiles, early mam-
mals, and later mammals, respectively. Although foday’s advances in neuroscience suggest that this charac-
terization of the complex mammalian brain is an oversimplification, it remains a useful way to conceptualize the
workings of the brain and provides clues as to the brain’s relationship to behavior.

The reptilian brain is the oldest of the brain segments and is present in many types of organisms. This segment
encompasses the brainstem and cerebellum and is focused on ensuring the survival of the organism so that it
can perpetuate the species. It is responsive to environmental cues that elicit fear, particularly in relation to the
safety of the organism. The paleomammalian brain is the next oldest segment and is motivated by satisfaction
and reward. This segment houses the limbic system, which is considered to be the emotional center of the brain
and that part of the brain that is essential for bonding/attachment and for emotions (Nieuwenhuys et al., 2007).
The newest segment to evolve is the neomammalian brain, which is responsible for the higher order functions
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that characterize humans, such as language, reasoning, abstract thinking, compassion, empathy, cooperation,
altruism. This segment is motivated by attachment to others, feeling part of the tribe.

From a behavioral standpoint, each of these segments appears to have ancient adaptive strategies that served
the organism well in the evolutionary past but are not always appropriate for 21st century living. Understanding
what these strategies are and the cues that elicit responses can be helpful in changing behaviors to ones that
are more appropriate for today’s world. Rick Hanson, PhD, a neuropsychologist at the University of California at
Berkeley, uses visual imagery to help distinguish the three segments and remind us how each segment relates to
behavior (Hanson, 2013). The reptilian brain is motivated by a sense of safety. The Hanson imagery for quieting the
reptilian brain is to “pet the lizard.” Providing a safe environment (nonjudgmental, supportive) for patients to be
in helps calm them so that they can focus attention on other aspects of their lives. The paleomammalian brain is
motivated by feeling a sense of satisfaction and contentment. The Hanson imagery is to “feed the mouse.” Within
a safe environment, helping patients to feel a sense of contentment with themselves and their place in the world
helps to quiet this segment of the brain so that attention can be focused elsewhere. The neomammalian brain is
motivated by love and a sense of belonging. The Hanson imagery here is to “hug the monkey”.

Having an understanding of the various parts of the brain and their contribution to behavior can be useful when
working with behavioral change. By assessing which brain segments appear to be dominating a person’s be-
havior, it becomes possible to develop therapeutic approaches that will resonate with individual patients and
meet their needs, which increases the probability that a patient will make the desired changes and sustain them
long-term.

The HPA Axis
Psychosocial stress has long been known to affect physiological systems.

Hans Selye (reviewed in Neylan, 1998) first described the “fight-or-flight” stress response and is further credited
with the discovery that the nervous system responds to both actual threats and perceived threats with the same
physiological responses. Investigations by various research teams into the underlying mechanisms of these physi-
ological responses to perceived stress have provided insight into the cascade of events that ensues.

The stress response occurs within the limbic system, which is formed by components of the paleomammlian brain.
The limbic system controls functions necessary for self-preservation and species-preservation that relate to emo-
fions, memory, arousal, and motivation and reinforcing behaviors. Think of the limbic system as connecting the
parts of the brain responsible for low and high function, essentially a feeling and reacting region that bridges the
reptilian brain that receives input from the nervous system and the thinking brain (neomammalian brain) that’s
responsible for higher order executive functions.

Of particular importance to the stress response is the HPA axis, formed by the hypothalamus and pituitary
within the paleomammalian brain and the adrenal cortex glands that sit on top of each kidney. Through hor-
mones secreted by these glands, a threat (real or perceived) is conveyed to the brain and to multiple regions of
the body. , which influences a number of physiological processes such as the digestive, cardiovascular, immune,
reproductive, and central nervous systems. Corticotropin-releasing hormone (CRH) is secreted by the hypothal-
amus, which then stimulates the pituitary gland to secrete adrenocorticotropic hormone (ACTH), which then
stimulates the adrenal glands to secrete mineralocorticoid and glucocorticoid hormones. In humans the primary
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mineralocorticoid is aldosterone, which promotes water and sodium retention and influences blood pressure. In
humans the primary glucocorticoid secreted is cortisol. Together these adrenal hormones help prepare the body
for the “fight-or-flight” response through actions such as increasing adrenaline levels and nutrient supplies and
conserving water.

Cortisol is a major stress hormone that affects many tissues in the body, including the brain. Its purpose is to sound
the alarm and then retreat as sustained levels of high cortisol have multiple negative effects of physiology. The
body has a feedback mechanism by which elevated cortisol levels are detected and signals are sent to the
hypothalamus and pituitary to reduce the secretion of CRH and ACTH, respectively, ending the immediate stress
response. However, cortisol remains in the body until it has been degraded and excreted, a process that may
take hours to days to complete. Untamed stress leads to prolonged exposure to excess cortisol, which has been
linked to damage to regions of the brain, excess body fat, poor sleep quality, low libido, anxiety, digestive up-
set, and depressed immune function, which increases vulnerability to respiratory and other infections. The more
frequent the triggering of the stress response and the greater the magnitude of the response, the more cortisol
circulates throughout the body, the longer it takes for clearance from the body, and the longer exposure to this
powerful hormone.

In ancient fimes the stress response served the organism well by alerting it to physical dangers that threatened
survival. In today’s environment, however, this process continues to respond to what the organism perceives as
danger but the threats tend to be mental rather than physical. The end result, however, is the same: a nego-
five influence on one’s health. In spite of our common perception of living in a stress-filled world, neuroscience
research offers considerable hope that we can tame our stress response, minimize our vulnerability to chronic
disease, and enjoy vibrant health and a high quality of life. One of the major hopeful outcomes of heuroscience
research has been the concept of neuroplasticity, that the brain’s neural circuits are “plastic” and can be dis-
mantled and rewired. Further, neuroplasticity can be self-directed, which gives healthcare practitioners new
ideas for how to approach chronic disease.

The Primary care landscape is inundated with patients impacted by inflamnmatory imbalances. These imbal-
ances are directly related to lifestyle choices resulting in complex, idiosyncratic epigenomic changes in the
organism. These systemic changes, like sea oats on a sandy dune, move and shift in concert with ‘the breezes’
of ones unique genetic makeup and epigenetic expressions. Successful interventions in the next generation of
personalized medicine models will require physicians operating through a root-cause, systems based lens and an
infegrated behavioral health team to assist patient’s in making the appropriate genetic and neural anatomical
changes that will lead to long-term health promotion. The next part of this chapter will identify key components
for understanding and treating one of the largest chronic disease populations seen in primary care today: pa-
fients with mulfiple connected inflammatory processes called cardiometabolic syndrome (imbalances in: blood
sugar, blood pressure, blood dyslipidemia, body visceral fat).

HPA Axis- Autonomic Neurologic Balance Applied to Cardiometabolic Syndrome:

To effectively treat cardiometabolic syndrome, one must ‘look upstream’ to see how the inflammatory cascade
of cardiometabolic imbalance is influenced by autonomic neurologic balance and the central hypothalam-
ic-pituitary-adrenal (HPA) axis. At the level of causation, there is a confluence of nutritional, environmental, and
psychological stress factors and chronic low-grade inflammatory processes flowing into visceral adipose tissue
(Lemche 2016). As a result, there is increased oxidative stress in the cells, subcellular organelles, mitochondria
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and the endoplasmic reticulum. The resulting oxidative stress increases nutrient requirements or in situations of
insufficiency these oxidative imbalances bias steroidogenesis and eventually impair glucose uptake and insulin
resistance. During periods of stress there are discrete, step-wise changes in cortisol production impacting the
central HPA axis and degrading certain regions of hippocampal brain tissue over time and through repeated
exposure. Impaired activity in this part of the brain associated with emotional regulation and resiliency primes
and sensitizes the brain for stress-filled perception. This sets up a virtual ‘cortisol cascade’, deleteriously influencing
visceral adipose and hepatic tissue via

11-beta-hydroxyl-steroid-dehydrogenase-1 action. These psychological and nutritional 'imbalances’ lead to post
translational modifications in specific at-risk gene loci that, in furn, leads to genotype-environmental interactions
that shape the "Metabolic Syndrome Phenotype” (Lemche et al., 2016).

Additional brain structures involved in the stress physiology of metabolic syndrome include the POMC (proop-
iomelanocortin) neuron populations in the hypothalamus, which are under influences of histone methylation,
lysine acetylation and other epigenetic processes. This POMC population, found mostly in the arcuate nucle-
us, helps process environmental stress signals with direct influences of the basolateral amygdaloid and central
amygdaloid nuclei. This primed and habituated reflexive response to stress develops triggering sympathetic-exci-
tation, launching the cascade of inflammatory physiologic responses (Lemche et al 2016, McEwen 2013).

Hunger and satiety homeostasis and its central regulation interact with the arcuate and paraventricular nuclei,
and possibly leptin, MC4R (melanocortin-4 receptor) and NPY (Neuropeptide Y) systems (Lemche et al., 2016).
Neurons that secrete NPY are targeted by ghrelin in the hypothalamus. Leptin desensitizes the brain to hunger
signals and inhibits NPY-secreting neurons. There is HPA dysfunction in metabolic syndrome that is markedly influ-
enced by the synthesis of glucocorticoids in a peripheral corticotropin-releasing hormone (CRH) system that is
active in the adipose tissue and the liver. The peripheral CRH system biases the susceptibility of the central hypo-
thalamic pituitary regulation (Lemche et al., 2016).

In evaluating responses 1o stress and teasing out compartmental influences: psychological stress measures ac-
counted for 37% explained variance of the correlation between metabolic syndrome and adrenaline metabo-
lite normetanephrine, heart rate variability, cortisol and interleukin-6. It is widely believed that health behaviors
explained 18% of the neuroendocrine variance (Chandola 2006, Chondola 2008). The data is clear, to effectively
address the meteoric rise of cardiometabolic syndrome innovative long-term behavior change models and sys-
tems based physician root-cause analyses are required. What to do?

A Need for Innovative Behavioral Change Models: Focus on the Brain and Self-directed
Neuroplasticity

In contrast to earlier thinking that the brain, once formed, was not able 1o synthesize new neurons, we now know
that neurons can be synthesized and that they are “plastic”, able to adapt to their environment (FitzGerald,
Folan-Curran, 2002). Old neural circuits can be dismantled and new ones developed. From Hebb’s law (Hebb,
1949), which is now a main principle of neuropsychology, we know that neurons that *fire together, wire fogeth-
er.” Neural circuits are shaped by experiences throughout life. It stands to reason, then, that specific experiential
inferventions could positively influence the development of neural circuits and, by extension, behaviors that sup-
port health and well-being. This is indeed what has been observed over the past decade or so. Davidson and
McEwen (2012) review existing data from animal and human studies that document the relationship of plasticity
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to behavioral change.

Although we may have a genetic predisposition towards a negativity bias or have acquired a number of habits
that are not serving us well, self-directed neuroplasticity provides the basis for our choosing to change our neural
circuits and thereby our behaviors to ones that support our life goals. Through self-directed neuroplasticity, these
behaviors become hardwired as neural structures that are critical for our sustained well-being (Kabat-Zinn, 2003;
Schwartz, 2012).

Neural circuits are shaped by experiences throughout life. It stands to reason, then, that specific experien-
fial interventions could positively influence the development of neural circuits and, by extension, behaviors that
support health and well-being (reviewed in Maier, 2015). In fact, mindfulness (to be discussed in a subsequent
section) offers such an approach. Neural installation, accomplished through mindfulness-based interventions,
appears to be an important tool in making sustainable behavior changes (Hanson, 2013).

Mindfulness

Mindfulness is defined as a state of focused attention, where one pays attention “on purpose, moment to mo-
ment and nonjudgmentally” (Kabat-Zinn, 1994).

It is reported to have been a part of Eastern cultures for at least 26 centuries, with positive effects on quality of
life (Cayoun, 2005). Mindfulness was successfully introduced into clinical practice in the U.S. in the 1990s by John
Kabat-Zinn for stress reduction. Mindfulness training has subsequently been adapted by a number of researchers
and clinicians to a variety of clinical applications, such as mindfulness-based cognitive therapy and mindful-
ness-based eating. See the works of Kabat-Zinn (1992); Kristeller, Hallett (1999), Miller et al., (2012), Segal, et al.,
(2002), Schwartz (1997, 2012) and Siegel (2007, 2012) for an introduction to these adaptations.

Mindfulness training enhances our ability o focus our attention, which is reflected in changes throughogut
the organism. Research has shown mindfulness training o improve immune function, strengthen equanimity and
clarity, reduce pain and potentially increase empathy and relational satisfaction (Davidson et al., 2003; Siegel,
2007; Gard et al., 2012). Using current research on mindfulness-based stress reduction as an example, Baer et
al. (2012) found in 87 adults with chronic stress due to lifestyle-associated disorders that skills developed through
mindfulness fraining preceded changes in perceived stress. Creswell and colleagues (2012) showed that mind-
fulness-based stress reduction reduced loneliness in mature adults and was correlated with changes in gene
expression, particularly in the reduction in pro-inflammatory cytokines.

The changes in focused attention resulfing from mindfulness training have been correlated with changes within
the neomammalian brain by a number of researchers. Davidson and colleagues (2002) were among the first to
map the effects of mindfulness to specific regions of the brain and were able to show in healthy individuals that
the experimental group that had been trained in mindfulness showed increased activation in the left prefrontal
cortex whereas the control group did not. Further, the effects of mindfulness training were still evident upon re-
screening at four months. These and similar studies have solidified the concept of neuroplasticity as well as the
value of mindfulness in promoting changes in neural circuits (HoIzel et al., 2011; Marchand, 2014). Hoélzel and
colleagues also reported that mindfulness interventions targeted to stress reduction correlated with decreased
gray-matter density in the amygdala, which plays an important role in anxiety and stress. Davidson and McEwan
(2012) supply further documentation for neuroplasticity changes within the brain and the value of mindfulness

148



AAPI'S Nutrition Guide to Optimal Health Using Principles of Functional Medicine & Nutritional Genomics Part Il

fraining.

Figure 1-1 illustrates how practicing mindfulness can convert myriad sensory and emotional inputs intfo positive
outputs in terms of physical and emotional well-being.
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Fig. 1-1. Liverpool Mindfulness Model. Allen, et al., 2012 - used with permission

Why is achieving this level of focused attention of interest? Mindfulness training promotes balance (homeostasis)
throughout the organism, which in turn increases resilience. These outcomes are desirable because a balanced
system is thought to be more resistant to pathology, including psychopathology (Allen et al., 2012). Developing
proficiency in paying attention to the present moment without judgment lays the foundation for self-directed
neuroplasticity. As we learn to become mindful of the messages we are receiving from our brain and body, we
cultivate the capacity to identify deceptive brain messages that have arisen through conditioning and have
become entrained in our brain but that may not be serving us well. In fact, many promote system imbalances
and resultant disease. We are then in a position to choose to focus on what we want to have more of in our life
and to install these changes within our brains through the process of self-directed neuroplasticity. Through a daily
mindfulness practice, we can become adept at choosing behaviors that support our life goals.

The importance of mindfulness cannot be over emphasized as it relates to recognizing our capacity to make
choices for the good in our lives, and it also provides a sound foundation for developing an approach to behav-
ioral change that allows the individual to choose where 1o place their attention and thus the outcome of their
self-directed neuroplasticity efforts while simultaneously supporting the development of diet-and-lifestyle pro-
grams in which desirable behavioral change can be sustained for the long-term. In this way it becomes possible
to cultivate new habits that lead to enhanced health and well-being.

Mindfulness is a primary principle underlying the systems medicine-based Mindfulness-based Therapeutic Lifestyle
Change program (to be discussed in a later section). Being able to observe our lived experience in the present
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moment without judgment facilitates our developing the capacity to choose what we want more of, such as
happiness, creativity, equanimity. Operating in such a state enables the organism to rebalance and move to-
wards health and overall well-being.

Psychoneuroimmunology

Ever wonder how a psychological event could make you sick? Although it’s long been known that biological,
behavioral, and social factors influence health and disease, how this occurs has only been coming to light over
the past 25 years. The interdisciplinary field of psychoneuroimmunology (PNI) is providing answers by using a sys-
tems approach to understanding the interactions among the nervous system, endocrine system, and immune
system; how stress influences these interactions; and the resultant implications for health (Vedhara et al., 2013;
see Irwin, 2015 for an overview of the historical development of PNI). Key disciplines represented include neuro-
science, psychology, immunology, endocrinology, genetics, and behavioral health. Using animal models inifially
and then human subjects, researchers have sought to identify the interactions and define the health outcomes
along with the mechanisms by which stress can have discrete influences on the immune system plus many other
physiological systems, such as the cardiovascular, respiratory, and digestive systems.

Before considering how stress-induced suppression of the immune system might occur, it’s helpful to review a few
immune system basics. The role of the immune system is to protect the body against invasion from foreign cells
and organisms that are potentially harmful, which is essentially any type of cell that’s different from the host’s
cells, such as bacteria, fungi, virus, parasites or cancer cells, for example. The immune system produces an in-
nate/nonspecific (early phase) and an adaptive/highly specific (later phase) response to the threat of invasion.
The innate response happens right away in direct response to the threat, real or perceived, of the presence of
foreign cells in the body. The adaptive response happens more slowly (days) because it requires immune cells
to be synthesized with specific antibodies on their surface and in sufficient numbers to attack the foreign cells.

In terms of how psychosocial stressors can influence immune function, there are two systems that are
primarily involved: 1) the central nervous system and its triggering of the HPA axis and 2) the sympathetic nervous
system, which elicits the arousal response and increases heart rate, constricts blood vessels, and raises blood
pressure. Together these systems prepare the body to fight the threat. The HPA axis elicits the classic stress re-
sponse and the sympathetic nervous system, orchestrates the release of neurotransmitters and hormones. Within
the first couple of hours the nonspecific immune response (also called the “sickness” response) has been mo-
bilized, which includes the mobilization of macrophages (first-on-the-scene immune cells) and their secretion
of pro-inflammatory cytokines, such as interleukin-1 (IL-1), interleukin-6 (IL-6), and tumor necrosis factor alpha
(TNFalpha). These cytokines are small proteins that communicate the threat to the nervous system and promote
inflammation, which is a normal part of the immune response to infection. This response enables the body to fo-
cus its resources on fighting infection and is characterized by both physiological and behavioral changes, such
as fever, alterations in liver metabolism, suppression of appetite and libido, and activation of the stress response
with its release of cortisol and other stress hormones.

Both real and perceived threats of infection can trigger the nonspecific immune response. When this response
is chronically friggered, critical energy and nutrient resources are shifted away from the immune system, which
can impair immune system function and leave the body with increased vulnerability to infection. The end result
is typically a decreased quality of life due to outcomes such as depression and anxiety, social withdrawal, sleep
disturbances, limitations to motivation and productivity, and cognitive impairment,
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Behavioral professionals are familiar with the behavioral abnormalities characteristic of stressed patients, such
as depression, anxiety, and disturbed sleep patterns. Depressed patients typically have elevated CRH, which
leads to activation of the HPA axis. CRH triggers the pituitary to release ACTH, which triggers the adrenal cortex
to secrete cortisol. Elevated CRH, ACTH, and glucocorticoid levels are correlated with decreased immune cell
activity in animals and humans, which sets the stage for a suppressed immune response and increased risk of
inflammatory and infectious disease (reviewed in Irwin, 2015).

The key mechanisms discussed here apply to virtually all stress-induced changes to the immune system
and the behavioral changes that typically ensue. Details of the various types of cytokines, neurotransmitters,
and environmental (epigenetic) influences on immune system function can be found in the scientific literature
for those interested in a more detailed discussion of PNI and of specific immune-related disorders that appear to
be influenced by these interconnected triggers and responses. A recent meta-analysis by Morgan et al. (2014) is
helpful.

Genomics and Epigenetics

The advances in genomics and epigenetics that have resulted from the Human Genome Project (hitp://
www.genome.gov) have provided the foundation for looking at chronic disease through a systems medicine
lens. Although the genetic material is relatively stable throughout an individual’s lifespan, the environment can
be highly variable. Changing the environment provides a therapeutic approach for changing gene expression,
which in turn influences physiological function and, thus, one’s personal health continuum between wellness and
iliness. Further, several categories of modifiable lifestyle factors have been identified that affect gene expression
and influence the development or prevention of chronic disease. This section will provide a brief overview of
how genomics, epigenetics, and modifiable lifestyle factors provide the foundation for an effective approach to
changing the trajectory of chronic disease.

Genomics is the study of an organism’s DNA, its genetic material, which contains the blueprint for the
operation of the organism—in other words, its operating system. The information for this operating system resides
in the linear sequence of nucleotide building blocks that comprises the DNA. To be useful to the organism, the
information encoded in the nucleotide sequence must first be translated into the proteins that do the work of the
frilions of cells that collectively make up the organism. Examples of these proteins include enzymes, receptors,
fransport systems, hormones and other types of communication molecules, and structural and contractile com-
ponents. Proteins are synthesized from genes, which are sequences of nucleotides whose encoded information
ultimately generates the amino acid sequence of a protein. Just as words must be appropriate and in the right
order to form a sentence that conveys meaning, the nucleotides within a gene are ordered such that their infor-
mation can be used to order the amino acid building blocks of a protein that, when synthesized, is able to carry
out its role in cellular health.

Changes to the DNA sequence occur and make each of us unique in our physical appearance and our function-
al abilities. These changes typically occur slowly over evolutionary time, with little change during the lifetime of an
individual. For humans, the DNA sequence is estimated to have evolved only slightly over the past 40,000-50,000
years (Konner and Eaton, 2010). The changes ("mutations” in genetic parlance) in the nucleotide sequence can
cause changes in the proteins that result when genes are expressed. These changes within the genome may re-
sult in positive, negative, or neutral effects on how well an individual functions in his or her environment. In terms of
clinical applications, genetics to date has typically focused on the negative effects on function, those changes
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that provide our genetic susceptibilities to disease.

In contrast, epigenetics is a process that does not affect the nucleotide sequence of the DNA, but instead alters
the expression of the information encoded in the sequence (i.e., whether a gene is expressed and its protein
is synthesized). As an example, by attaching chemical groups such as a methyl group to nucleotides, gene
expression can be turned on or off. The sum total of all these changes throughout the genome is referred to as
an individual’s epigenome, which is unique to each person, even to siblings with an identical DNA nucleotide
sequence, such as identical twins. Tammen and colleagues offer a comprehensive overview of how epigenetics
is a key link between nature and nurture (2013). As an interesting aside, the uniqueness of our epigenome s re-
sponsible for the fact that, over time, genetically identical siblings begin to look different and have different traits
(Fraga et al., 2005).

Both an individual’s genome (DNA sequence) and its epigenome (set of molecular tags) are of critical impor-
tfance in chronic disease. We now know that, like the genome, the epigenome can be inherited. The genome
contributes genetic susceptibilities through the structure and, thus, function of the proteins it encodes and the
epigenome contributes control over gene expression, whether those proteins are expressed at all and at appro-
priate times during development and throughout the ensuing lifespan of an individual. Although many of the de-
tails remain to be elucidated, ancestors back at least fwo generations contribute to our epigenome. For a more
detailed exploration of epigenetics and its influence on functional outcomes, see the following classic references
for this field: Wolff et al., 1998; Joven and Jirtle, 2003; Cooney, 2006; Remely et al., 2006; and Waterland et al.,
2006. For overviews of research studies pertaining to the role of epigenetics in behavioral health, see Guitivano
and Kaminsky, 2016; Hing et al., 2014; McEwen and Getz, 2013; Reul, 2014; Stankiewicz et al., 2013; Tammen et
al., 2013; and Zannas et al., 2014.

Genomics and epigenetics are particularly relevant to the development of chronic disease because they pro-
vide the foundation for how internal and external messages communicate with the body, brain, and mind and
influence outcomes throughout the organism (Mazzio and Soliman, 2014). Think of genomics as “loading the
gun” by endowing us with genetic susceptibilities and epigenetics as “pulling the trigger” by controlling the ex-
pression of our genes in response to messages received from the internal and external environment that washes
over our genes throughout our lifetime. These messages can turn genes on and off, appropriately or not, de-
pending on the messages received and their fiming. When the timing of the genes’ expression is appropriate for
the organism’s needs, the influence on function is positive; when inappropriate, the influence is negative. These
environmental messages appear to fall into only a few discrete “buckets” or *domains” that directly relate to
our lifestyle choices: nutrition (the foods we eat and toxins we ingest), physical activity (whether we choose to
exercise), thoughts and emotions (how we handle our positive and negative thoughts and emotions), sleep and
relaxation (the quality and quantity of our sleep and rejuvenation), relationships with ourselves and others (our
system of meaning and whether our relationships support or detract from our ability to thrive and flourish).

What is emerging is an understanding that each of the major lifestyle domains has an epigenetic influence on
gene expression. It is through epigenetics that each of us becomes the product of the interaction between our
individual genetic capabilities and limitations and our lifestyle choices. The earlier argument of whether a disease
is the result of “nature vs. nurture” has given way to our understanding that traits, including susceptibility to a par-
ticular disease, are seldom due solely to nature (our genome). In the case of chronic disorders, nurture plays a
particularly central role in health.
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Fortunately, these key lifestyle choices are modifiable and provide practitioners with leverage points for using ed-
ucation and behavioral therapy to help patients live at the health end of their personal health continuum rather
than at the disease end. Ongoing research into the most appropriate choices in each of the lifestyle domains
gives practitioners a basis for educating patients. Coupling lifestyle education to behavioral change therapy
can be a powerful approach for preventing chronic disease and for restoring health to those who have already
developed such disorders.

Modifiable Lifestyle Factors and Chronic Disease

Over the past 3 decades, numerous studies have been conducted that demonstrate the health benefits of life-
style intervention. Among the earliest pioneering work was that of Dean Ornish and colleagues working with men
who had cardiovascular disease (Ornish et al., 1983; Aldana et al., 2003; Dod et al., 2010; Silberman et al., 2010).
These researchers were able to show that diet and lifestyle modifications—nutrition, movement, thoughts and
emotions, relationships, and sleep were powerful promoters of health, even in the face of existing cardiovascular
disease. In 2010 the Centers for Medicare and Medicaid began including the Ornish lifestyle program as an ap-
proved program for reversing heart disease (CMS memo available at www.cms.gov).

In a cohort from the Look AHEAD trial of 5,000 overweight or obese adults with type 2 diabetes, researchers found
significant reductions in hospitalizations, medication use, and healthcare costs (Espeland et al., 2014). At the 10-
year follow-up there was a 10% reduction in hospitalizations, 7% reduction in medication use, and a cost-savings
of $5,280 per patient over the 10-year period.

More recently lifestyle interventions for chronic disorders have been demonstrated to have positive effects on
gene expression. Ornish and co-workers elegantly demonstrated the influence of lifestyle on gene expression in
men with prostate cancer (Ornish et al., 2008a). The Prostate Cancer Lifestyle Trial was a one-year randomized
controlled clinical trial of 92 men with early-stage prostate cancer. The experimental arm opted not to undergo
surgery or radiation therapy but instead to adopt a plant-based diet, exercise regularly, practice stress manage-
ment fechniques, and attend group support sessions. At the 2-year follow-up, only 5% (2 of 43) of the experimen-
tal subjects had undergone conventional prostate cancer therapy compared with 27% (13 of 49) of the control
patients (Fraftaroli et al., 2008).

Ornish and coworkers further demonstrated that diet and lifestyle therapy was effective in increasing telomer-
ase activity, measured in peripheral blood mononuclear cells immune system cells) from men with prostate
cancer (Ornish et al., 2008b). Telomeres are the protective DNA-protein “caps” at the end of chromosomes that
enhance chromosome stability, similar in concept to the cap at the end of a shoelace that prevents the shoe-
lace from unraveling. The length of felomeres in human beings is becoming a prognostic indicator of longevity
(longer telomere length being associated with longer longevity) and shortness being associated with disease risk
and progression in several types of cancer. In a 5-year follow-up to this initial study, Ornish and colleagues found
that both telomerase activity and telomere length increased in the experimental subjects but decreased in the
controls (Ornish et al., 2013).

Since this groundbreaking work that has elegantly demonstrated the important connection between mindful-
ness, lifestyle choices, regulation of gene expression, and positive health outcomes, numerous research labora-
tories worldwide are now engaged in building a strong foundation for a systems approach that works through
personalized modifiable lifestyle factors to change the trajectory of chronic disease. The significance of these
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findings to healthcare, and to behavioral therapists in particular, is that our lifestyle choices provide us with signif-
icant tools that we can use in determining where on our personal health continuum we operate: at the wellness
end or the illness end. Below is a brief discussion of each of the maqjor lifestyle domains and our current under-
standing of how they influence chronic disease.
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Fig. 1-2. Key Modifiable Lifestyle Domains that Influence Health Outcomes

©Mindfulness-based Therapeutic Lifestyle Change program; used by permission.

Lifestyle Domain: Nutrition

The Academy of Nutrition and Dietetics, the largest organization of nutrition professionals in the U.S., addresses the
role of nutrition in health promotion and chronic disease prevention in its official position and practice statements
(Slawson et al., 2013; Rosenbloom et al., 2013). These publications summarize the strong association between
dietary choices and chronic diseases and the economic and quality of life costs of these disorders. Micha et al.
(2012) succinctly summarize the central role of nutrition in health promotion and chronic disease prevention as so:

“It is expected that by 2020, almost 75% of all deaths worldwide and 60% of all disability-adjusted life years will be
attributed to chronic diseases... Considering that most chronic diseases are premature and can be prevented
or delayed, identifying and targeting the modifiable risk factors with the greatest potential for reducing risk is of
major scientific and public health importance. Suboptimal dietary habits are a major preventable cause of many
chronic diseases.”

The science of nutrition concerns how the nutrients present in food are used to fuel and nourish the cells of living
organisms. Much of the research in human beings over the past half-century has focused on nutritional deficien-
cy states, their health consequences, and the use of the diet to supply the missing nutrients. Although genetic
changes were known to result in deficiencies of various nutrients or critical metabolic intermediates, these situo-
fions were thought to be rare disease states. Thus, genetics was not a major emphasis within nutrition research or
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practice. However, with the current advances in genomics and epigenetics, it has become clear that food not
only supplies nutrients missing from the diet or that are suboptimal as a result of genetic susceptibilities, but also
conveys information from the internal and external environment to the genetic material and influences gene
expression, which in furn influences function (Jiménez-Chillarén et al., 2012; Bacalini et al., 2014; Jang and Serrq,
2014; Vickers, 2014).

What is emerging is a new systems biology focus for nutrition called nutritional genomics, which seeks to
identify the genetic susceptibilities in one’s genome and to tailor diets to maximize health and minimize disease
(Fenech, 2014; Sales et al., 2014). Once genetic susceptibilities have been identified, it becomes possible to de-
velop a diet that can fill the metabolic gaps that result from one’s particular set of genetic variations. For exam-
ple, humans lack the genetic machinery to synthesize key nutrients, such as vitamin C or essential amino acids or
fatty acids. For survival, these nutrients must, then, be supplied by the diet.

Alternatively, one’s genetic makeup may result in an impaired enzyme that interferes with the ability to
clear some toxic chemicals from the body. Broccoli and other cabbage family vegetables contain glucosino-
lates, compounds that are able to influence gene expression of the family of enzymes responsible for clearing
these toxins. Eating broccoli regularly becomes a therapeutic strategy for these individuals and increases their
protection against certain toxic chemicals that they are exposed 1o in their food or environment. See Remely et
al. (2014), Henning et al. (2013); Joven et al. (2014), Miceli et al. (2014), and Milenkovic et al. (2014) for examples
of the types of gene, diet, epigenome interactions that are being investigated and the anficipated applications
to chronic disease management and prevention.

Using food in this way is part of the systems medicine approach that uses therapeutic interventions target-
ed fto a chronic condition’s underlying mechanisms. The technology is in place for this approach but a deeper
nutrition research foundation must be developed so that it is clear which gene alteration is associated with which
dysfunction and what the appropriate nutritional intfervention options are for restoring homeostasis. In the mean-
fime, clinicians familiar with a systems approach and well-versed in metabolic pathways and their associations
with various food components are increasingly thinking of food as an appropriate way to improve health and
prevent chronic disease.

Of more immediate application are the many ways that food components influence the complex struc-
fures and reactions of the brain (McEwen and Getz, 2013; Stankiewicz et al., 2013; Virmani et al.,, 2013; Hing et
al., 2014). As with molecular nutrition, neuroscience is a young field and much research lies ahead before the
mechanisms by which food influences brain activity and behavior are well understood. However, it is clear that
food plays an important role in brain health. Food supplies the building blocks needed to make neurotransmitters,
for example. The precursors for the synthesis of the complex neural circuits that transmit information and respond
tfo neurotransmitters, hormones, and other chemical messengers through gene-encoded protein receptors also
originate from the food we eat. At a minimum a diet built on a healthy base of overall nutrient sufficiency and
generous levels of omega-3 fatty acids and protein is needed.

Nutrition Applied to Cardiometabolic Syndrome- Cardiometabolic Food Plan

The Cardiometabolic Food Plan is designed for individuals at risk for cardiovascular disease, dysfunctional meto-
bolic conditions including metabolic syndrome or type 2 DM, and cardiovascular disease with high blood pres-
sure, dyslipidemia, or dysglycemia (Institute for Functional Medicine 2016). It focuses on high quality complete
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protein and healthy fats (monounsaturated, essential faftty acids) minimizing transaturated partially hydrogenat-
ed vegetable oils. The low glycemic index and load carbohydrates found in many vegetables and fruits are more
beneficial. The incorporation of the full range of phytonutrient rich foods (the colorful vegetables and fruits) and
fermented foods which have so many diet-microbiome interactions are emphasized. The foods rich in the mac-
ro- and micronutrients affecting cardio-metabolic disease have been reviewed (Mozaffarian 2016).

The Mediterranean diet way of eating favorably incorporates many of the focused dietary and food changes
which alter the parameters of metabolic syndrome (decreasing waist circumference, raising high density lipopro-
tein, decreasing triglycerides, glucose and lowering systolic and diastolic blood pressure. This has been confirmed
in over 50 studies (Doménech, 2014; Estruch et al, 2013; Garcia-Ferndndez, et al 2014; Jones, 2012)

The Cardiometabolic food plan is a modified Mediterranean food plan which is low glycemic impact. There are
two ways to assess the impact of food on blood sugar: Glycemic load and glycemic index. The goal of the car-
diometabolic food plan is to encourage low glycemic index foods (foods scoring 55 or lower on the glycemic
index), with moderate glycemic index foods (66-69) eg most startchy vegetables eaten occasionally and finally
high glycemic foods eaten rarely (>70) (Brand-Miller, 2009). The cardiometabolic plan balances blood sugar, is
high in fiber, low in simple sugars, contains balanced quality fats (monounsaturated, essential fats), and encour-
ages condifion specific phytonutrients which all help with blood sugar regulation, lower LDL cholesterol and
improve blood pressure. The decision to encourage specific phytonutrients in a food plan utilizes the powerful
physiologic modulators in the diet. See Table 1.

Table: 4B’s of Metabolic Syndrome: Blood Sugar, Blood Pressure, Blood Dyslipidemia, Body Visceral Fatl

Abnormality Molecules Foods Encouraged Limited Foods
and Desired Foods
Metabolic Rx
Elevated Blood
Glucose
Rx:Improve 4- Fenugreek Olive oil Sucrose
Blood sugar hydroxyisoleucine | Bitter melon Cinnamon Fructose
regulation Chaantin Cinnamon Green Tea Processed
Cinnamaldehyde Soybean Mixed nuts foods
Isoflavones Oats and Omega 3 rich Saturated
Beta glucan Barley foods Animal fat
Fiber rich Fast foods
legumes Overcooked
meats
Large meals
Fruit juices
>1 egg/d
Blood
Dyslipidemia
Rx: Reduction | Carotenoids Fish Sucrose
of LDL Lycopene Tomatoes, Green leafy Processed
Cholesterol grapefruit, vegetables foods
Oxidation Polyphenols watermelon Low glycemic Fast foods
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Dark chocolate, | index fruits Refined
Hydroxytyrosol pomegranate Tomatoes carbohydrates
ECGC Extra virgin Extra virgin olive | Trans Fats
Isoflavones | olive oil oil High saturated
Green tea Green tea fats
Soybeans Soybeans Margarine
Dark Chocolate
Pomegranate
Seeds and nuts
(seseme)
Garlic
Rice Bran oil
Elevated Blood
Pressure
Rx: Reduction | Quercetin Onions Protein-soy Sodium >2g/d
of Blood Sulfur compounds | Garlic Whey Processed
Pressure Beta glucan Whole oats Legumes foods
Isoflavones Soybeans Cold water fish | Frozen meals
Polyhenols Pomegranate High Arginine Fast foods
juice, dark food Soft Drinks
chocolate Lentils, Caffeinated
Walnuts... Beverages
Blueberries Alcohol
Seaweed Oils in high
Garlic heat cooking
Mushrooms
Celery
High lycopene
fruit
Flaxseeds
Body Visceral
Fat
Rx: Reduction | Low Glycemic Non root As Above As Above
of Visceral Fat | Index vegetables
Low Glycemic 3:1 ratio

Load Foods.
Adequacy of
vitamin D
Firmacutes/
Balance
EFA balance

vegetables/fruit
Protein each
meal

Omega 3,6,9
Fatty Acids
Spice Rich
Food Plan
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The modified lifestyle domain of nutrition focuses on food and places emphasis on the three main areas of
macronutrients (Protein, Fat, and Carbohydrate (PFC)) and Micronutrients (Minerals, Vitamins and Phytonutrients
(MVP)). The impact of each of the six component areas are reviewed below.

Protein

The cardiometabolic effects of dietary protein has been the subject of many randomized trials. The meta-anal-
ysis of these randomized trialed of only increasing protein intake has shown little effect on cardiometabolic risk
factors (dysglycemia, adiposity, hyperlipidemia or hypertension).(Schwingshackl 2013). But protein does stabilize
blood sugar and should be included in every meal unless the person has chronic renal insufficiency, renal failure
or other medical conditions that restrict protein (IFM-Cardiometabolic Food Plan). Protein content of food varies
extensively. It’s role in altering metabolism and underlying imbalance often rests with the other macronutrients of
total fat and carbohydrate in the specific foods (Iso,2011; Schwingshackl, 2013; Nilsson 2012; Institute for Function-
al Medicine 2016). There have been studies showing a decrease risk of hemorrhagic stroke with the addition of
animal protein with the protective effects decreasing vascular fragility (Van Damm, 2012; Haring, 2014). The tim-
ing of protein intake can modulate genetic expression and cellular function rapidly. The substitution of high dairy
diet with a high red meat diet changes increases insulin resistance (Turner, 2015). The consumption of branched
chain amino acids within 60 minutes following an anaerobic exercise session can turn on proteogenesis and the
formation of muscle where the consumption of the same protein spaced over 1-3 hours has less effect than a
bolus of the same amount of protein in the first 60 minutes on muscle formation (West, 2011).

In fish eaters, moderate consumption provides good quality protein with omega 3 fatty acids and is associated
with lower risk of fatal coronary heart disease (2+ servings a week) compared to little or no fish consumption (Mo-
zaffarian, 2011; Zheng, 2012). Higher intake of fish does not seem to be protective (Larsson, 2012; Leung, 2014)

Through this lens, the macronutrients located in health enhancing foods provide essential ‘medical’ components
comparable to pharmaceuticals in freatment. It can be said, ‘'The right food, at the right tfime, in the right situa-
fion, in the right dose leads to healthy change’.

Fat

Limiting fat has been a focus in industry and many diet plans in the United States for the last 50 years. Low-fat diets
have no benefit for major chronic disease if that is the only intervention (Alhazmi, 2012; Mente, 2009). When the
endpoint of heart disease, stroke, cancer, diabetes or insulin resistance is considered in the 50,000 US women fol-
lowed for a decade, there is no benefit of the low fat dietf(Howard, 2006; Tinker, 2008; Micha, 2010). In fact when
diets higher in healthy fats over 35% of the diet, there is a reduction of cardiovascular disease and diabetes (Ap-
pel, 2005; Gadgil, 2013; Estruch, 2013; Chowdhury,2014 ; Roncaglioni, 2013). It is noted in the healthiest traditional
diets they are rich in vegetable oils, seafood and nuts (Mozaffarian, 2011). Mozaffarian and his colleague have
extensively reviewed the role of diet and cardiovascular disease prevention and treatments (Mozaffarian, 2016).

Monounstaturated Fat

Monounsaturated fat (predominantly oleic acid, 18:1) improves blood pressure and cholesterol when it is subo-
stituted for saturated fat and indeed lowers glucose in people predisposed to insulin resistance (Schwingshackl
2014; Schwingshackl, 2011; Schwingshackl, Sasser 2011). Monounsaturated fat intake is associated with trends
toward greater CVD (Jakobsen) and is not associated with lowering the incidence of diabetes (Micha 2010).

158



AAPI'S Nutrition Guide to Optimal Health Using Principles of Functional Medicine & Nutritional Genomics Part Il

Extra-virgin olive oil and mixed nuts, and perhaps high-oleic canola oil, are good dietary choices to improve car-
diometabolic health (Appel, 2005; Gadgil, 2013 ).

Polyunsaturated Fatty Acids (PUFA)

Examples of omega 6 polyunsaturated fatty acid linoleic acids are in walnuts, flaxseed, chia seeds, and soy-
beans. The most common are n-6 linoleic acid (LA, 18:2n-6) and n-3 alpha linolenic acid (ALA, 18:3n-3), which
are principally in vegetables and their oils. Seafood is the major source of the long chain n-3 polyunsaturated
fats eicosapentaenoic acid (EPA) and docosahexaenoic acid (DHA). These fats help reduce risk factors for heart
disease, including hypercholesterolemia, hypertriglyceridemia and hypertension.

Saturated and monounsaturated fats are synthesized from carbohydrate in the liver (hepatic de novo lipogene-
sis) however humans cannot synthesize linolenic acid or alpha linoleic acid. Linoleic acid lowers both LDL choles-
terol and triglyceride rich lipoproteins and raises HDL cholesterol (Mozaffarian et al., 2010).

High biomarker levels of arachidonic acid and linoleic acid are linked to lower risk of CHD, and consumption
of n-6 rich vegetable oils (15% of calories) in place of animal fats reduces CHD (Chowdbury 2014; Farvid, 2014:
Mozaffarian, 2015, 2016 ).

TransFats

When a double bond in the fat is in the frans position versus the cis position it is a trans fatty acid. Mammals
synthesize predominantly cis fats. Partially hydrogenated vegetable oils are 30-60% trans fatty acids. Trans fats
have advantages for commercial deep frying, backed goods, packaged snacks and shortening but not for the
normal life of a mammalian cell.

There are small amounts of frans fatty acids in meats and milks of cow, sheep, and goats formed by their gut mi-
croflora but account for less than 5% the total fat (Mozaffarian, 2009). The mammalian trans fats are not associat-
ed with increased cardiovascular disease risk and in fact are associated with a lower diabetes risk (Mozaffarian,
2009, 2015). However, the higher level of trans fats from processed oils is associated with raising LDL cholesterol,
ApoB, triglycerides, and lipoprotein (o) and lowering HDL cholesterol and ApoA1 levels (Mozaffarian, 2006). The
18:2 trans fatty acid isomers influence pathways related to adipocyte dysfunction and insulin resistance (Micha
2009, 2012). They promote inflammation, endothelial vasodilator dysfunction, insulin resistance, visceral adiposity
and arrhythmia seen associated with cardiometabolic syndrome (Micha 2010; Wallace, 2009).

Carbohydrates (sugar, fructose)

Food plans and eating habits that are rich in legumes, vegetable, minimally processed grains, and fruit are pro-
tective of health and minimizes cardiovascular disease risk. While foods rich in white bread, white rice, crackers,
cereals, baked deserts, white potatoes and other sources of high glycemic index foods increase cardiac risk.
The risk of cardiometabolic disease is modified by the quality and quantity of the carbohydrate. The consumers
of low fiber, refined grains, starches, added sugar, forming a high glycemic index, high glycemic load diet suffer
from the metabolic pertubations of glucose and lipid dysregulation (Mozaffarian, 2016).

The high doses of rapidly digested glucose or fructose induces postrandial hyperglycemia and resultant hyperin-
sulinemia. The glycogen stores in the liver fill, and once filled excess glucose is converted to fat by way of normal
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hepatic de novo lipogenesis. Fructose (half of the sucrose molecule or predominant component of high fructose
corn syrup) does not stimulate blood glucose or insulin rise but rather stimulates hepatic lipogenesis, hepatic and
visceral adiposity and uric acid production which becomes significant when the infake becomes greater than
25-50 grams in the diet (Basaranoglu, 2013; Stanhope, 2015; Malik, 2015 ). High doses of rapidly digested glucose
and fructose are each harmful, via both distinct and partly overlapping pathways. In contrast, low doses of slowly
digested glucose or fructose (e.g., as found in fruit) would each have minimal cardiometabolic harms (Mozaf-
farian, 2016).

Minerals
Sodium

In North America and Europe, most sodium (~75%) comes from packaged foods and restaurants, and little from
home cooking or table salt. In Asian countries most sodium comes from soy sauce and salt added during cooking
or at the table (Brown, 2007). The more salt above 4 grams a day someone eats the greater chance of cardiovas-
cular events or stroke, and there also is an increased risk if the sodium level is too low. (Aburto, 2013; O’'Donnell,
2014; Whelton, 2012) The DASH diet has a set goal of 2 grams of sodium a day.

Magnesium and Potassium

The major sources of minerals in the diet include vegetables, fruit, grains, legumes, nuts and dairy. Ade-
quacy of potassium, calcium and magnesium help prevent hypertension in the setting of higher dietary sodium
intfake. Potassium and sodium excretion are controlled by the aldosterone pathway. When potassium supple-
mentation to lower blood pressure is initiated, the effect is greater when the dietary sodium intake is high. This
relates specifically to the balance of sodium and potassium excretion and the sodium/potassium ratio modulat-
ed by the aldosterone pathway (Adrogue and Madias, 2007). There are few high sodium foods in nature. Sim-
ple flipping the diet intake from a high sodium/potassium ratio to a high potassium/sodium ratio by decreasing
added salt and processed foods, there is an improvement in blood pressure, modulation of the immune TH2 to
TH1 balance and resulting less inflammation. By converting someone to a western diet, which is higher in sodium,
there is a resultant raising of blood pressure, worsening incidence of stroke, and worsening cardiovascular dis-
ease (Mozaffarian, 2016).

Diets rich in potassium attenuate while diets low in potassium exaggerate the blood pressure effects of sodium. By
just converting someone from a western diet to a Mediterranean or DASH type diet (more fruits, vegetables, and
nuts) there is improvement in blood pressure (Mozaffarian, 2016; D’Elia,2011 ). In observational analyses, dietary
and blood Mg inversely associate with CVD, especially fatal CHD (Del Gobbo 2013). In a recent metanalysis the
magnesium status is inversely correlated to metabolic syndrome (Sarrafzadegan 2015). Interestingly for every
100 mg/day increase in dietary magnesium intake there is an associated with a 22% reduction in the risk of heart
failure and a 7% reduction in the risk of stroke and a 19% decreased relative risk of mortality due to stroke in type
2 diabetics (Fang 2016). Increasing dietary magnesium intake is associated with a reduced risk of stroke, heart
failure, diabetes, and all-cause mortality, but not CHD or total CVD (Fang 2016).

In diabetic patients with magnesium levels low normal who were given 300 mg of magnesium oxide for three
months there was significant improvement in total cholesterol, lowering triglycerides and LDL, increasing HDL lipid
fractions and improved hemoglobin Alc 30% (Shahbah, 2017). In populations with metabolic syndrome adequao-
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cy of magnesium should be encouraged. The incorporation of high magnesium rich vegetables is consistent with
the cardiometabolic food plan or modified Mediterranean food plan.

Vitamins

The focus on vitamin supplementation and controlled trials over the years have shown little effect on atheroscle-
rosis progression or cardiovascular events (Mozaffarian, Appel 2011, Mente 2009, Ye 2013). The B vitamins, folate,
beta-carotene and the mineral and vitamin antioxidants selenium, vitamin C and E have been studied extensive-
ly. Diets high in antioxidants are rich in vegetables and fruit, whole grains and nuts. These foods are encouraged
in the cardiometabolic food plan and are consistent with a modified Mediterranean diet. The focus on single
components of food vs. the symphony of molecules found in whole foods may be folly and is not likely to have
similar effects (Mozaffarian, Ludwig 2010;Jacolbs 2007).

Vitamin interventions for discrete biomarkers have been studied. Homocysteine is a biomarker which increases
when there is inadequacy of many B vitamins. The most commonly recognized influencing B vitamins include ri-
boflavin, niacin, pyridoxine, folate, and cyanocobalamin. Recently recognition of genetic single nucleotide poly-
morphisms common in the populations studies influence the Km of the enzyme and the cofactor requirements
for the normalization of metabolic pathways. For example, if an individual has a homozygous recessive single
nucleotide polymorphism for methylenetetrahydrofolate reductase, the daily requirement of folate doubles from
400 to 800 mcg/day for adequate balance of this single step in one carbon metabolism (Kohimeier 2013). As
homocysteine rises the oxidative stress increases, endothelial dysfunction increases as does the resultant blood
pressure. Multiple metabolic markers in cardio metabolic syndrome are followed with the appreciation that the
family of biomarkers are influenced by the family of cofactors for the enzymes which metabolically balance the
physiologic perturbations in metabolic syndrome.

Vitamin D adequacy has been linked to decreasing incidence of hypertension, endothelial dysfunction, inflam-
mation, and improved insulin sensitivity. The more obese the individual the more difficult it is to bring balance
and adequacy to serum markers of vitamin D, 25 OH vitamin D3. Over the last 30 years there has been increased
focus on vitamin D adeqguacy since there have been so many associated disease conditions with lower levels,
and populations are deficient by current standards. Vitamin D’s role in skeletal and non skeletal conditions are
well documented. Deficiency is associated with pain hyperesthesia, neurotransmitter imbalance and seasonal
affective disorder, hypertension, insulin resistance, increased intestinal permeability and its associated immune
dysregulation, innate immune system balance, atherosclerotic disease, osteoporosis, increased fall risk, and cog-
nitive changes of aging. This partial lists attests to the multifactorial and multimodal effect of the cascade of
vitamin D metabolites. Adequacy of sun, vitamin D2 (mushrooms), and vitamin D3 in the diet all play a role in the
balanced adequacy in populations and the incidence of cardiometabolic syndrome.

Phytonutrients (Colors of the Rainbow)

Phytonutrients include a diverse group of up to 10,000 molecules which are potent cell metabolic modulators
whose activity crosses species. Plant phytonutrients modulate human physiology. One of the categories of phyto-
nutrients are bioactive polyphenolics which include flavones (eg. Celery chamomile tea, and parsley), flavonols
(broccoli, onions, tea, and fruits), flavanones (citrus fruits), flavanols such as procyanidins (apples, cocoaq, grapes,
red wine, teq), anthrocyanidins (colored berries) and isoflavones (soy). The effects are far ranging, multifactorial
and include epigenetic, post translational modulation, enzyme cofactor kinetic impacts, and receptor mod-
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ulating influences. In cardiometabolic syndrome endothelial function, insulin resistance, and dyslipidemia are
abnormal and with flavonoid-rich cocoa has measurable benefits in all these areas when consumed in as little
as 6 grams a day (30 kcal/d) (Shrime 2011, Corti 2009, Perez-Vizcaino 2010, Hooper 2012 ;Buitrago-Lopez 2011).
Some of the activity of the phytonutrients is through the specific modulation of nitric oxide at the endothelial
level (Taubert).Tea and red wine, grapes and berries, nuts and extra-virgin olive oil all rich in phenolic compounds
have had positive observational studies showing lower risk of developing cardiometabolic syndrome (Afshin 2014
;Basu 2012).

Lifestyle Domain: Physical Activity

Regular physical activity is recommended for health promotion for all age groups. The benefits are well-docu-
mented in the prevention, management, and rehabilitation of chronic conditions, particularly for cardiovascu-
lar-related outcomes (Gupta et al., 2011; Barlow et al., 2012). Further, low levels of activity are associated with
increased risk for all-cause mortality as well as for chronic disorders, such as heart disease and stroke, high blood
pressure, insulin resistance and diabetes, and behavioral health conditions such as anxiety, depression, impaired
cognition, and overall diminished quality of life (reviewed by Park et al., 2014). Research with animals and humans
suggests that physical activity results in greater neuroplasticity through multiple avenues, which in turn improves
cognitive function and the capacity to respond to potential stressors with positive behavioral adaptations (Gary
and Brunn, 2014; H6tting and Rdder, 2013). Improving and sustaining neuroplasticity, requires cardiovascular fit-
ness, further supporting the idea that physical activity needs to be regular and lifelong.

In addition to the conventional recommendations for aerobic, resistance, and stretching activities, the ancient
practice of yoga has become a popular movement modality in the U.S. Gentle forms of yoga have particular
advantages for the elderly and those with limited mobility or chronic pain. In a meta-analysis of 18 studies, Patel
and coworkers (2012) found that for elderly participants a regular yoga practice was at least equal to other
forms of exercise in ferms of overall health benefits, aerobic fitness and muscular strength. Additional benefits of
improved executive function and other aspects of cognition have also been reported for those engaging in a
regular gentle yoga practice (Gothe et al., 2014). Bikram yoga (“hot yoga”) has become popular for younger
participants, particularly for weight loss and weight maintenance, and appears to be a beneficial physical activ-
ity option (Pate and Buono, 2014). Research correlating yoga with changes in gene expression are in their infancy
but promising, particularly with respect to reduction in pro-inflammatory signaling (Black et al., 2013; Bower, et
al., 2014).

Research into the molecular basis for the various health benefits of regular physical activity is being con-
ducted in numerous laboratories and across multiple chronic disorders. The focus is on the identification of gene
variants and their roles in various chronic diseases as well as on the epigenetic influences on gene expression.
Using insulin resistance-related conditions as just one chronic disease example, studies have found that the mus-
cle contractions that occur during physical activity result in franslocation of the GLUT4 receptor from the interior
of cells to the cell membrane where it assists in blood glucose entry and facilitates energy production (reviewed
in Richter and Hargreaves, 2013; Strasser and Pesta, 2014). Further, exercise lower the number of methyl groups
attached to the region of DNA that controls the synthesis of the GLUT4 receptor, which increases the production
of this receptor protein and further enhances glucose entry (Rowlands et al., 2014). A second important com-
ponent, the PGC1 (peroxisome proliferator-activated receptor coactivator-1) gene, has also been found to
respond positively to exercise in ways that benefit glucose usage (Santos et al., 2014). This gene is a master regu-
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lator of mitochondrial activity, which is key to energy production. Its expression is essential for proper glucose dis-
posal and is subject to epigenetic modification by high-energy diets and reduced physical activity. The resultant
decreased expression of the PGC1 gene contributes to insulin resistance. Exercise appears to attenuate the epi-
genetic effects, thereby increasing expression of this gene and reducing insulin resistance. In this way exercise’s
effects on PGC1 expression can help to prevent the development of insulin resistance-related chronic conditions
such as metabolic syndrome and type 2 diabetes and more effectively manage existing disease.

In spite of the well-documented benefits of regular exercise, physical activity is not routinely prescribed
within the health care system (Dacey et al., 2014; Vuori et al., 2013). The Healthy People 2020 guidelines include
a strong statement of the need for increased physical activity among Americans, based on the discovery that
greater than 80% of adults do not meet current guidelines for aerobic and muscle-strengthening activities and
greater than 80% of adolescents do not meet the youth guidelines (http://www.healthypeople.gov/2020/topic-
sobjectives2020/overview.aspx?topicid=33).

Given the well-documented health benefits of physical activity, a significant contribution could be made through
effective behavioral change therapy. A recent recommmendation from American College of Sports Medicine
(Garber et al.,, 2014) recommends prescribing exercise interventions and promoting their adoption and adher-
ence by combining behavioral change therapy, the inclusion of an experienced fitness instructor, and a focus
on activities that are enjoyable to the participant.

Lifestyle Domain: Thoughts and Emotions

This lifestyle domain is particularly important to behavioral change as it can enhance emotional regulation, cog-
nitive flexibility, cognitive reappraisal to stress and to re-contextualize perception by targeting neural growth in
the parts of the neomammalian brain associated with these outcomes (Keyworth, 2014). Additionally, there is a
growing body of literature that supports a mindfulness-based foundation to working with thoughts and emotions
(Kashdan and Ciarrochi, 2013). A meta-analysis of 39 studies and over 6,000 participants exposed to positive
psychological interventions found that these strategies were impactful in increasing subjective well-being, psy-
chological well-being and in reducing depressive symptoms (Bolier, et al., 2013). A mindfulness-based positive
psychological approach teaches skills in working with painful, maladaptive cognition and feelings and trains
the mind in developing a positive, flexible, open, self-controlled, receptive and goal-directed stance towards
life (Hanson, 2009). Cheung and coworkers (2014) have demonstrated that those skilled in mindful meditation
practices can accelerate the growth of neural substrates associated with greater trait self-control (TSC), which
positively correlate with experiencing greater life satisfaction and happiness. Promising findings by Kaliman et al.
(2014) suggest that mindfulness-based lifestyle interventions may impact inflammatory processes known to un-
derlie chronic disease through the epigenetic regulation of pro-inflammatory gene expression.

Thoughts and Emotions- Impacting Cardiometabolic syndrome

Chronic stress leads to maladaptive physiology (Guarneri, Bradley 2015). The stress alters underlying physiology
leading to changes in cardiometabolic markers affecting numerous organ systems (Table 2).
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Chronic stress leads to maladaptive physiology (Table 2)

Stress and Physiologic
Pathways'

Cardiometabolic Marker

Organs

Impaired glucose
metabolism via chronic
cortisol elevations and
aberrant gluconeogenesis

Hyperglycemia

Adrenals, Liver, Pancreas

Weight gain from disrupted
diurnal cortisol rhythms

Elevated BMI, Obesity
Visceral adiposity

Visceral Fat, Adrenals

Cardiac arrhythmia via
imbalanced sympathetic to
parasympathetic nervous
tone

Hypertension,
palpitations

Heart electrical conduction
system, Carotid Bodies

Hypertension from elevated
catecholamines increasing
vascular tone

Hypertension

Adrenals, Peripheral
vasculature

Hyperlipidemia and excess
circulated free fatty acids
from lipolysis

Hyperlipidemia- High
LDL and Low HDL,
increased small LDL
particle number

Mitochondrial dysfunction
with inadequate reserve for
transfer of free fatty acids via
the carnitine shuttle

Increased Inflammation
with increased TNF alpha
from elevated
catecholamines

Elevation in hsCRP,
TNF alpha

Immunologic upregulation
with resultant cytokine
modulation of inflammation-
Brain, Intestine,
Musculoskeletal system

Coronary spasm from
imbalanced sympathetic
and parasympathetic
nervous tone

Increased oxidized LDL,
assymetric
dimethylarginine,
Increased hsCRP

Heart, vascular endothelial
dysfunction.

Immune suppression from
excess cortisol

Weight gain-increased
BMI

Immune system- brain,
lungs, intestines, skin,

mucosa
Increased anxiety from Hypertension Brain, intestines, nervous
excess catecholamines system

Hypersensitivity to pain
from increased
inflammatory modulation

Weight gain due to
decreased mobility

Brain, musculoskeletal, skin

Stress and physiologic pathways 'Guarneri, Bradley 2015; “Crettaz 2013

D
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Lifestyle Domain: Relationships with Self and Others

This domain focuses on the influence on health of developing positive relationships with oneself and with oth-
ers and of being grounded within a system of meaning. Cultivating self-compassion, self-appreciation, self-ac-
ceptance, insight and an awareness of one’s strengths appears to enhance health and well-being. It is well
documented that self-affrmation improves psychological functioning and recent studies have further identified
self-compassion as a potential stimulator for self-affirming beliefs that appear in turn to enhance pro-social, re-
lational behaviors (Lindsay & Creswell, 2014). In fact, pro-social behaviors in adolescents have been correlated
with decreasing inflammatory indicators, such as overweight and obesity, proinflammatory cytokine levels, and
cholesterol levels (Schreier, Schonert-Reichl & Chen, 2013). These results are encouraging because inflammation
is a common promoter of chronic disease. In contrast, there is strong evidence suggesting that socially isolated
individuals have significantly increased indicators for stress and chronic inflammation (Copertaro, et al., 2014).

Becoming a “benefit-finder” of oneself and of others is yet another practical approach in this domain.
Researchers are finding that focusing attention on positive traits in oneself and others and increasing the at-
tention one pays to things for which one is grateful can yield positive health outcomes. There are robust data
validating that the brain is turbo-charged to create neural connections wherever focused attention is placed
(Hanson, 2013). There is strong evidence that this type of ‘benefit finding” correlates with positive chronic disease
outcomes by changing negative perceptions driving underlying inflammatory processes (Meyerson, et al., 2011)
and potentially modulating neuroendocrine and neuroimmune processes of significance to development and
management of chronic disease (Antoni, et al., 2009). Increasingly enhanced states of happiness and flourishing
are being correlated with a host of positive health-based outcomes, including significantly less chronic disease.
It is suggested that those who routinely train their mind to see, value and appreciate pleasant daily events (i.e.,
helping others, creating, interacting, playing, learning, spiritual activity, nature) experience greater heartfelt posi-
tivity and physical well-being as well as an enhanced capacity for mindfulness (Catalino & Frederickson, 2011).

Overall this domain is concerned with promoting neuroplasticity in ways that benefit health, such as developed
enhanced resiliency, social support, inner acceptance, stable attention, and equanimity. Simple practices such
as focusing on the strengths of oneself and others, looking for the good in one’s life, being grateful for one’s expe-
riences, and engaging in activities that are meaningful to oneself appear to have profoundly positive influences
in terms of enhancing health and well-being.

Lifestyle Domain: Sleep and Relaxation

Sleep plays a restorative role for the brain and for the body in general. Given the importance of sleep, of increas-
ing concern from a health perspective are the changes in the sleep/wake cycle that industrialized societies
are experiencing in association with escalating chronic stress. Currently the sleep period is estimated to have
decreased by approximately 2 hours per day over the past 50 years (Misra and Khurana, 2008; Lucassen et al,
2012). Numerous studies have demonstrated that insufficient quality or quantity of sleep can lead to a variety
of behavioral, neurochemical, endocrine, immune, cellular, molecular, and metabolic changes throughout the
body (Anafi et al., 2013; Kurien et al., 2013; Buxton et al., 2012; Hanlon and Van Cauter, 2011; Van Cauter, 2011,
Chrousos, 2009, Knutson et al., 2006). Exactly how an impaired sleep/wake cycle compromises health is not yet
known but promising research over the past decade suggests there is are complex interactions among environ-
mental cues (such as chronic stress), the sleep/wake cycle, and gene expression (Orozco-Solis and Sassone-Cor-
si, 2014; Archer et al., 2014).
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Much of the experimental work to date involves the use of animal models but extrapolation of the findings to
humans has proven to be helpful in understanding the human sleep process. As with animals, humans have a
24-hour circadian rhythm and this internal clock mechanism is important to our personal sleep pattern. The circo-
dian clock mechanism is a key component of homeostasis and controls the timing and quality of both sleep and
wakefulness (Franken, 2013). Researchers have discovered an intersection among circadian rhythms, metabolic
pathways, and the altered sleep patterns commonly associated with chronic diseases. Anxiety, depression, and
cognitive dysfunction, all conditions frequently seen in the clinic, have been linked to disruption of circadian
rhythms (Chrousos, 2009).

Several of the genes that encode components of the human biological clock have been identified, and epi-
genetic markings have been detected. When the clock mechanism is impaired, whether through genetic muto-
tions or metabolic cues that affect epigenetic control of gene expression, circadian rhythms are impaired and
promote the development of many of today’s chronic disorders (Aguilar-Arnal and Sassone-Corsi, 2013). The on-
going research efforts of numerous laboratories is expected to provide insight into the details of the interactions
among genomics, environmental cues, and healthy sleep/wake cycles and to provide recommendations for
health-promoting sleep hygiene.

To date, mindfulness and the relaxation response have been primary approaches used to counter the negative
influence of chronic stress on healthy sleep patterns (Bhasin et al., 2013). In a recent randomized controlled trial of
54 adults with chronic insomnia, mindfulness was found to be effective in improving sleep (Ong et al., 2014). Gross
and colleagues (2011) found mindfulness to be more effective than pharmacotherapy for insomnia. In a me-
ta-analysis, Winbush and colleagues (2007) found that mindfulness tfechniques were associated with improved
sleep patterns and that mindfulness-based stress reduction was especially helpful in reducing worry and other
cognitive processes that interfered with quality sleep.

A Systems Approach to Health and Well-being Facilitated through Mindfulness Training: The Mindfulness-based
Therapeutic Lifestyle Change Program

As behavioral health practitioners and educators, the salient question then is how can we best teach and
guide physicians and their patients to become the captains’ of their own health and well-being? Physicians will
need to develop knowledge and skills in the applications of systems medicine to medical practice as discussed
in earlier sections. For physicians and patients alike, the behavioral aspects of systems medicine will provide in-
creased focused attention, self-regulation and self-awareness, which are beneficial in virtually every aspect of
one’s personal and professional endeavors. When both physicians and patients practice mindfulness, a deeper
capacity for an enhanced doctor-patient relationship is realized.

The first step for the behavioral specialist working with patients is to use the behavioral aspects of systems medi-
cine to deliver an effective behavioral change program for chronic disease. Such a program focuses on the key
external factors that communicate with our cells and influence our molecular, biochemical and physiological
responses: nutrition, physical activity, thoughts and emotions, relationships, and sleep and relaxation. Using mind-
fulness training as the foundation for effective lifestyle interventions, the behavioral health specialist can educate
patients on which lifestyle choices are appropriate for each modifiable lifestyle domain and facilitate their de-
veloping the mindfulness skills that will allow them to make needed behavioral changes that can be sustained
long-term.
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The Mindfulness-based Therapeutic Lifestyle Change prograom (MBTLC) was developed to facilitate educao-
fion and behavioral change useful to individuals with chronic disease. Each patient is assessed by the chron-
ic care feam, from a thorough medical evaluation to nutritional counseling to psychological counseling
at the beginning, end, and midpoint of a 12-week program. In weekly classes of 2.5 hours duration, partic-
ipants learn about and practice mindfulness as a critical foundation for developing the benefits of self-reg-
ulation and self-awareness that will in furn assist them in managing their chronic conditions and preventing
future chronic disease. The format for each weekly class consists of an overarching theme that reflects the
principles of the MBTLC program, didactic and experiential learning that addresses each of the 5§ modifiable
lifestyle domains as relevant to the week’s theme, and a short practice that guides participants in using their
own neuroplasticity to install the learning into their brains. We use the Let be, Let go, Let in approach of Rick
Hanson, PhD (Hanson, 2013), who is masterful in applying neuroscience in practice (Hanson, 2013). Signifi-
cant class time is devoted to experiential learning and participants are responsible for practicing the learned
skills outfside of class for approximately 45 minutes per day. In our experience, the necessary knowledge and
skills of mindfulness and making appropriate lifestyle choices must be experienced in order to be effective.
A summary of key points for each of the major modifiable lifestyle factors is presented below.

For the nutrition domain, the major focus is on using food to manage existing chronic disorders and 1o
prevent additional co-morbidities. The diets used were developed by a team of medical and nutritional experts
working with the Institute of Functional Medicine, a nonprofit medical education institute of healthcare profes-
sionals and scientists with expertise in a systems medicine approach to chronic disease that includes diet-and-life-
style approaches. The food plans are nutritionally sufficient, balanced in overall nutrient content according 1o
current guidelines, high in plant foods, water, fiber, healthy fats, phytonutrients, and low in simple sugars and other
high glycemic carbohydrate foods, saturated faf, and sodium and moderate in lean meats. The core food plan
is readily adaptable for particular chronic diseases. Through the weekly classes participants learn the basis for
making appropriate dietary choices in terms of both the quality and quantity of food; how to plan menus, shop,
and prepare foods appropriately for their needs; how to make appropriate choices when away from home; and
are charged with the responsibility for practicing these guidelines daily and to log their food intake.

For the physical activity domain, participants learn about body composition and the health benefits of
achieving and maintaining a healthy level of weight, body fat, and lean muscle mass. In addition to the dietary
support, physical activity is an essential component for achieving these goals. The program explores various
aerobic, resistance, and stretching options appropriate for various life stages, mobility limitations, and interests.
Participants log their activity daily. Additionally, yoga is included in each class for both the activity and the mind-
fulness fraining benefits.

For the thoughts and emoftions domain, participants spend additional time focusing on the Let be, Let
go. Let in process that, although used in all the domains, is described here in more detail since the Thoughts
& Emotions domain lends itself readily to explaining how this approach works. To become skilled in the Let be
step, participants are taught how to accept mental and emotional content present in each moment through
the lens of non-judgmental awareness, which allows them to steep themselves in the offen-negative feelings
without judging themselves and their reactions. When ready, the next step is to Let go of any stress-filled mentall
and emotional content and to then move on to the final step in the process: Let in. This step uses self-directed
neuroplasticity strategies to train the mind for Letting in positive experiences that, over time, can change neural
circuits. This step is not a superficial feel-good substitution for the often-times painful feelings that triggered the
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need for the Letting in experience. Through mindfulness-based positive psychological practices and interventions
(Tal Ben-Shahar, 2014), neuroplasticity can be harnessed to promote nonjudgmental awareness, emotional reg-
ulation, mental flexibility and goal-directed behavior. Additionally research suggests that epigenetic processes
may also be activated so that these beneficial states can synergistically bring a positive influence on health and
well-being. In keeping with the importance of focusing on what works, partficipant keep a daily gratitude log and
journal about moments in their day in which they were benefit-finders.

The relationship with self and others (RSO) domain addresses the need to develop a loving relation-
ship with oneself through greater self-compassion, self-appreciation, self-acceptance, insight and valuing one’s
strengths. It has been our experience that self-love today is often at a low level, particularly in those struggling
with chronic disorders. The degree to which we can increase our self-esteem and sense of innate worth is a criti-
cal factor in being able to impart these values to others, which serves to increase our and their for healthy, strong
relationships and support systems.

In the work with the RSO domain, participants are encouraged to frain their minds to focus on the good in their
lives and in their relationships. Positive psychologists describe this process as “becoming a benefit finder” (Tal
Ben-Shahar, 2014). A foundational maxim used in the MBTLC program is that *“focusing on what works, WORKS."
As we noted in the neuroplasticity section, the brain appears to readily develop new neural circuits in response
to where we focus our afttention (Hanson. 2013). Therefore, the program teaches knowledge and skills needed
for focusing aftention on our strengths, on things for which we are grateful, and on our supportive relationships.
There is strong evidence that this type of “benefit finding” correlates with positive chronic disease outcomes by
changing negative perceptions that are driving underlying inflasnmatory processes (Meyerson, et al.,, 2011) and
potentially modulating neuroendocrine and immune processes (Antoni, et al., 2009). Researchers have found
that enhanced states of happiness and flourishing are correlated with multiple positive health outcomes, inclua-
ing a reduction in chronic disease. It is suggested that those who routinely train their mind to see, value and ap-
preciate daily events that generate pleasure for us experience greater heartfelt positivity and physical well-being
as well as enhanced capacity for mindfulness (Catalino & Frederickson, 2011. Through the weekly classes partic-
ipants learn goal-setting, identifying role models and learned optimism. These lessons are reinforced in the home
practice through coaching calls with classmates, which serve as a means for building supportive community and
safety to practice newly acquired skills.

In the final domain, sleep and relaxation, a combination of education and practice are again used to
help participants assess their sleep pattern and, as needed, to achieve a better quality and quantity of sleep
and relaxation. Noft surprisingly, sleep is closely tied to the other four lifestyle domains. Appropriate nutrition and
physical activity, regular practice of mindfulness, and attention to appreciation and gratitude help to create a
supportive environment for restorative sleep. Participants log their daily sleep experience as to number of hours
slept and the degree to which they feel rested when they awaken.

The following is a case is illustrative of how the overall MBTLC program is being implemented with patients.
Case Example- MBTLC and Cardiometabolic Syndrome- Uncovering Root Cause

The patient is a 42 year-old never-married African-American woman with multiple medical and psychiatric com-
plaints. Early childhood trauma and abuse. Compliant with medications. Complains of worsening extreme fo-
figue leading to vocational absenteeism/social isolation/heightened frustration with coworkers/friends/family.
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Increased weight gain. Lack of motivation for self-care. Lack of exercise or motivation for physical activity of
any kind. Patient has been treated for dysthymic depression, with a variety of SSRIs and SNRIs for 13 years. In be-
havioral therapy for 3 years. Diagnoses include hypertension, major depression, hypetrlipidemia, morbid obesity,
diabetes, vitamin D deficiency, fatigue, insomnia, constipation

The patient was referred to the MBTLC program for lifestyle therapy. The outcome of the chronic care tfeam’s
assessment of the patient, coupled to the patient’s health goals led to the following treatment plan.

Medical: (Cardiometabolic Syndrome Markers)

. Depression: slowly reduce psychiatric medications

. Hypertension: diet-and-lifestyle therapy, continue medication until blood pressure improves
. Hyperlipidemia: lifestyle therapy

. Morbid obesity: lifestyle therapy

. Diabetes: lifestyle therapy

. Vitamin D deficiency: 2,000 IU vitamin D3 daily

. Fafigue: lifestyle therapy; vitamin B12 testing (methyl malonic acid)

. Insomnia: lifestyle therapy; continue trazadone 50 mg daily, prn

J Constipation: lifestyle therapy

Lifestyle:

. Nutrition: nutrition counseling; cardiometabolic food plan (addresses weight, hypertension, diabetes,

hyperlipidemia, constipation); log of foods, quantity, and emotional state while eating; 1,000 mg mixed
EPA-DHA essential fatty acids twice daily

. Physical activity: walking program initiated with an ultimate goal of 10,000 steps/day self-monitored
using a pedometer and recorded on an activity log; patient also engaged in resistance and stretching
exercises; home yoga program using MBTLC yoga CD

. Thoughts and emotions: daily mindfulness practice to improve self-acceptance, benefit-inding,
self-esteem, optimism, courage, self-appreciation, perseverance

. Relationships with self and others: attendance at weekly 2.5 hour MBTLC program and active
engagement with other participants; encouraged to resume her church activities and personal
friendships as her health improved; encouraged to reflect on her system of meaning and move toward
aligning her life with her highest principles

. Sleep and relaxation: commitment to adequate hours of sleep; improved sleep hygiene to improve
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quality, self-regulatory breath practice,

At the end of the 12-week program, these changes were noted:

Biomarkers

. Reduction in blood pressure

. Reduced weight and body fat

J Constipation resolved

. Decreased fasting glucose; no change in HbAlc (6.1 mg/dL)

. Decreased total cholesterol, LDL-cholesterol, and triglycerides

. Increase HDL cholesterol

. Medication reduction: disconfinuation of medications for hypertension, diabetes, and depression,
insomnia

Lifestyle Parameters

. Patient had active nutrition, physical activity, thoughts and emaotion, relationships with self and others,
and sleep programs and planned to continue each one

. Patient affect noticeably improved, “brain fog” liffed, not depressed, no longer fatigued

. Dietary supplementation to be continued: vitamin D3 at 1000 mg/day, essential fatty acids at 2000 mg/
day, a multiple activated B complex (Thiamine, Riboflavin, Niacin, Biotin, Pantothenic acid, Pyridoxine 5
phosphate, Methyl Folate and Methyl B 12) T capsule/day to support one carbon metabolism and the
low vitamin B 12 was initiated at week 8).

. Quality of Life assessment-determined: improved overall health, improved energy level, reduced
anxiety, reduction in emotional reactivity, improved ability to work and carry out daily activities, improved
feeling of calm and peacefulness, much improved sleep, increased focused attention, decreased
emotional reactivity, increased ability to “step back” from distressing thoughts and emotions and observe
non-judgmentally

Conclusion

Systems approaches, such as MBTLC and functional medicine, provide important advances in mapping the
future of prevention and health promotion through root cause analysis leading to integrated freatment strate-
gy. MBTLC is a transformational lifestyle approach leading to long-term behavioral change through its focus on
neuro-sculpting and installing specific neuro-anatomical changes in the brain. By employing the 5 modifiable
lifestyle domains as levers for neuroplasticity, significant anfi-inflamsnmatory brain-heart-gut alterations are made
that allow for transformation of perception, behavior and overall health and happiness. This innovative and com-
prehensive mindfulness-based lifestyle approach is successfully being applied to populations with cardiometa-
bolic syndrome and other inflammatory chronic conditions as well as for health promotion within employee and
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physician cohorts.
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Sociogenomics: Using Food to Reverse the Gene
Expression of Unhealthy Relationships

The interplay of our social environment, genetic makeup and the food we eat have a dramatic affect our overall
health dramatically in a multifaceted mechanisms which we are just discovering and are continuing to explore.
By studying the changes that occur as a result of genetic modifications (epigenetics) fogether with the emerging
field of human social genomics (sociogenomics); we have gained an increased understanding of the influence
each of these three factors have on our overall health. Through continual research and conducted studies within
both fields; we’'ve become closer to preventing and finding solutions to the development of chronic health con-
ditions such as metabolic syndrome, cardiovascular disease and Alzheimer’s, to name a few. Within this chapter,
I will first provide a general understanding of the field of sociogenomics in order to next explore recent findings
pertaining to the influence our genes, social environment and diet/nutrition have on the development of chron-
ic diseases. Lastly, | will demonstrate the potential nutritional ways to reverse or even prevent such factors from
influencing our health in a negative way.

Understanding Epigenetics

In order to understand the field of sociogenomics, we must first address the way in which the the field of epi-
genetics has changed our understanding of our biological makeup: our DNA. The dominating perspective re-
garding the influence a person’s DNA has on developing a chronic disease throughout their lifetime has been
that “we inherit the basic building blocks of human potential, DNA, from our parents and that our DNA remains
largely unchanged over our lifetimes” (Slavich & Cole, 2013.331). Although DNA is widely regarded as the un-
changeable carrier of genetic information; genes themselves need instructions for what to do, as well as where
and when to do it. We now know that certain genes can be “turned on” or “turned off” by certain social-environ-
mental conditions we may encounter, Put a different way, it is not about what genes we carry but rather, which
genes are turned on. Transcription factors are the proteins that help determine whether a gene is “turned on” or
“turned off” by whether they do or do not bind to DNA. The gene is activated when binding happens, and “our
body upregulates the transcription of DNA into mRNA, which is then decoded, or translated, to produce proteins
that mediate bodily processes that affect our mood, cognition, behavior, and health” (Slavich & Cole, 2013.333).
Transcription factors can work in two ways; Some work within the cell to maintain its cellular identity, while others
respond to extracellular signals, such as hormones, neurotransmitters, or growth factors to alter the expression of
a gene. An example of the lafter function would be how in the context of stress, for instance; signals from glu-
cocorticoids or catecholamines are detected by receptors on the surface of cells. These signals then initiate a
complex set of interactions intracellularly, which results in activation of transcription factors such as CREB (CAMP
response element-binding protein) or glucocorticoid receptors. These epigenetic modifications, also known as
“tags,” therefore provide the instructions our genes require.

Although there have been thousands discovered, the two primary tags are:
1. methyl groups, which are of carbon and hydrogen makeup.
2. histones, types of proteins.

As demonstrated below, methyl groups act as a switch that furns a gene on or off, while histones provide more of
a regulation function through which they turn up or down gene activity. Thus, these tags both turn our genes on
and off and regulate their activity. What is exciting is that we now know that lifestyle and environmental factors
impact methyl groups and histones influencing the activation of specific epigenetic modifications. This is where
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the exciting role of sociogenomics comes into play.

Understanding Sociogenomics

Although it is true that some people are more prone to develop a chronic disease due to their genetic make-
up; research has revealed that the “"human genome is not a static blueprint for human potential. Instead, our
genome appears to encode a wide variety of ‘potential biological selves,” and which ‘biological self’ gets
realized depends on the social conditions we experience over the life course” (Slavich & Cole, 2013.331). Thus,
gene expression is influenced by our social interactions. Until recently, research on the social-environmental ef-
fects on health has been focused primarily on understanding the “biological mechanisms involved in sensing
and responding to stressful social environments” (Gudsnuk & Champagne, 2013). Such an approach has led
to a strong understanding on how the social-environment affects the limbic system (part of the brain that deals
with fear, anxiety, and emotion) as well as the hypothalamic- pituitary-adrenal (HPA) axis (plays a central role
in the brain responding fo stress). The knowledge we have gained through this perspective has been lucrative
in understanding how social-environmental conditions affect our central nervous system, neural and endocrine
processes; however, on the other hand, there is a lack of understanding “about the molecular intermediaries that
mediate social environmental effects on neurological, endocrinological, or immunological traits, especially at
the level of gene regulation” (Gudsnuk & Champagne, 2013). The mechanism known as social signal tfransduc-
tion is a dynamic that reveals an understanding of both approaches, which has led to a more comprehensive
understanding of the effect specific social-environmental conditions have on our bodies.

Social signal transduction is the process in which social conditions influence genome-regulation and thus exem-
plifies the influence social-environmental conditions have on our central nervous system, neural and endocrine
processes at a genomic level. This process begins by an individual experiencing a social-environmental condition
and perceiving such as either “safe” or “threatening.” Based on the subjective perception of the condition, the
body accordingly transduces this information into changes in *hormone and neurotransmitter dynamics that in
turn modulate gene expression changes throughout the body including the brain” (Slavich & Cole, 2013.336). The
central nervous system’s mediated perception of a social-environmental condition as threatening or safe plays a
vital role in whether dynamics such as the leukocyte CTRA (Conserved Transcriptional Response to Adversity) are
activated. In the case that a social-environmental condition is perceived as threatening, the activation of CTRA
creates a proinflammatory response in the body, which aids in infection and wound healing. This proinflamma-
tory skewing of the leukocyte basal franscriptome is an adaptive response to physical threat, given the fact that
historically such threats were associated with increased risk for wounding and bacterial infection.

In this modern day and age we no longer encounter the same type of physically threatening social-environ-
mental conditions that we faced when such an adaptation originated. Put into perspective the vast difference
between physical threats within a hunting and gathering lifestyle, compared to threats associated with an ur-
banized and industrialized society such as the one we live in now. For example, our lifestyles no longer require
us to catch, kill and cook our own food, nor are we forced to frequently tfravel long distances on foot. Although
the human race no longer faces considerable physical threats as we had in the past; findings within the field of
sociogenomics have revealed that, “social, symbolic, or imagined threats occurring in the contemporary social
environment can also activate the CTRA” (Slavich & Cole, 2013.335).

Put in a different way, though today humans face more social threats as opposed to physical threats, the acti-
vation of the CTRA can occur when we encounter either. Current social-environmental stressors such as divorce,
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bad grades, arguments, or a death are just a few conditions humans face (often on a daily basis), which may be
subjectively perceived as threatening and therefore lead to the activation of the CTRA.

The problem with the activation of CTRA in the absence of actual physical threat (and therefore the
absence of potential wounds and infection) is that it “deflects host defenses away from the now more prevo-
lent threat of socially mediated viral infections and toward the now diminished threats of injury and bacterial
infection” (Slavich & Cole, 2013.335). When the CTRA is activated, the upregulation of inflammation is a sign of
a hedalthy body reacting in a normal way 1o injury; however, without any injuries (and therefore serving no real
function) inflammation can become harmful to our bodies. For instance, repeated activation of the CTRA can
lead to chronic inflammation, which becomes a very real possibility when we take into consideration the large
number of social-environmental conditions we encounter daily that may be perceived as threatening or even
potentially threatening. The consequence of too much inflammation within the body is the development of sev-
eral inflammation-related chronic conditions, such as:

Asthma

Metabolic syndrome
Rheumatoid arthritis
Cardiovascular disease
Neurodegenerative disorders
Certain cancers

Depression

Proinflammatory/anti-antiviral skewing of the leukocyte basal franscriptome has also been found for people
diagnosed with breast cancer (Antoni et al., 2012; Bower, Ganz, Irwin, Arevalo, & Cole, 2011) and PTSD (Posttrau-
matic stress disorder) (O’'Donovan et al., 2011). In consequence, a proinflammatory response within the body
may occur in the absence of physical danger, which gives these dynamics the ability to affect risk for certain
diseases.

It is important to note that the activation of the CTRA during the process of social signal fransduction is not the
only way in which our bodies may develop certain diseases as a result of chronic inflammation. For example, the
activation of eytokines play a vital role in reacting to infection, inflammation and other injuries to the body; how-
ever, certain cytokines are proinflammatory when activated by specific franscription factors. Frequent activation
of proinflammatory cytokines may result chronic inflammation, which increases the risk of developing certain
diseases as well as make all kinds of already existing diseases worse.

In summation, the processes presented above provide *a biologically plausible explanation for how social adver-
sity may elicit the wide range of neural, psychological, and behavioral alterations that characterize mental and
physical health problems that have been associated with adverse social-environmental circumstances” (Slavich
& Cole, 2013.335), which aid in forming the empirical basis for human social genomics.

Now, with a general understanding of this field of research, | will present a few recent studies conducted on both
animals and humans that provide better insight into how sociogenomics can help in understanding how to pre-
vent the development and reduce the rate of chronic diseases within this country.
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Prenatal Social-Environmental Studies

Research within the field of sociogenomics has revealed recent findings specifically pertaining to the ways in
which our relationships influence our overall health. Through increasing knowledge on how our social environ-
ment affects our biological makeup, we are thus able to play a more active role in our own well-being as well as
the well-being of those around us.

Our first, and most significant environment is the womlb, which is also our very first relationship (mother and child).

Several studies within the field have therefore concentrated on the prenatal environment and how conditions
within this environment are carried intfo adulthood. The documentary In Utero (2015), for instance, addresses how
different changes within prenatal development affect the overall development of the baby’s genetic makeup.
There are a few ways in which this may happen. First, as stated before, it’s not about the genes we carry but rath-
er which genes are activated or not. Recent findings have shown that if a gene is furned on, it will continue to be
activated from one generation to the next until a social-environmental condition is experienced that then turns
the gene off. This means that we inherit certain genes that have already been activated by specific social-envi-
ronmental conditions prior to our existence in the outside world.

A second way in which our genetic makeup may be affected prenatally is through our mother’s experiences of
social-environmental conditions while we are in utero. For example, a study was conducted in which pregnant
women were briefly made to feel stress and the child’s biological reactions were monitored. The findings showed
that the fetuses whose mothers’ were exposed 1o stress showed an increase in heart rate, while those who faced
No stressors showed No change or a decrease in heart rate. Within the same study, they also monitored pregnant
women who met a depression criteria. What they found within this subgroup was not only an increased heart rate
for the child, but an increased breathing rate and blood pressure as well. Through this experiment, one can clear-
ly see a direct relationship between the biological effect a pregnant woman'’s social-environmental experience
has on her fetus by such a small and brief stressor.

On a much larger scale, a child whose mother experiences chronic stress and anxiety while in the womb has
shown an effect on the child’s ability to cope and deal with stress or anxiety into adulthood (even though they
weren’t the one’s necessarily experiencing the specific stressors). For instance, studies have been conducted on
adults who were born during traumatic periods of American history such as the Holocaust. These findings showed
that if the offspring were to be born intfo a similar social-environmental context, their bodies would benefit by
being better prepared for conditions such as extended periods of starvation or a better ability to cope with over-
whelming stress. This biological change that is passed from mother to child (and potentially many generations
after that) could be helpful; however, it may also be detrimental to the offspring’s health in the case that their
social-environmental context is not similar to the conditions their mother faced (ie starvation, violence, etc.). The
presence of biological adaptations that serve no purpose within the body, may therefore result in chronic anxiety
or stress.

Dr. Gabor Maté, a Hungarian-born Canadian physician who specializes in neurology, psychiatry, and psycholo-
gy, was born during WWII. Within In Utero (2015), Dr. Maté explains that the chronic stress and anxiety she experi-
enced while carrying him, led to the development of chronic anxiety, depression and ultimately ADD (Attention
Deficit Disorder) in his adult life. Dr. Maté’s development of ADD at the age of 50 he strongly aftributes to the
exposure to chronic stress in the early environment as opposed to a genetic disorder, as argued by experts. His
personal experience, along with the findings of studies on adults born under similar conditions, demonstrate the
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way in which one’s social-environmental conditions while in the womb affect one’s health status well into their
adult life.

Within the prenatal environment is where a fetus’s brain begins to become organized as well as the place in
which thousands of neurons make initial connections and organize into functional networks. This puts info per-
spective just how vulnerable the fetus is in utero and therefore how exposure 1o social-environmental conditions
(though external to womb), as the ones mentioned above, ultimately can create a large-scale imprint on the
child for the rest of it’s life.

Influence Unhealthy Relationships Have on Our Overall Health

By presenting the social-environmental conditions such as those | have discussed thus far, it should be clear how
the relationships we experience throughout our lifetime contribute to a healthy social-environment or an un-
healthy social-environment, which in turn influences our overall health.

For example, a study that compared socially infegrated people to those who experience chronic social isolation
found that those who fit into the latter group showed an enhanced expression of proinflammatory immune re-
sponse genes and a reciprocal downregulation of antiviral immune response genes (Slavich & Cole, 2013). In an-
other study, this time with macaques (a type of monkey), maternally reared macaques’ peripheral blood mono-
nuclear cells were compared to surrogate and peer reared macaqgues peripheral blood mononuclear cells. The
cells of the second group showed significantly greater expression of proinflammatory immune response genes
and reduced expression of antiviral immune response genes (Slavich & Cole, 2013). The experimental groups that
would be categorized as experiencing “unhealthy relationships” (chronic social isolation and surrogate and peer
reared macaqgues) within each of the two studies reveal the same two findings:

1) Increased activity of proinflammatory NF-kB transcription factors
2) Decreased activity of interferon response factor tfranscription factors

Through studies such as these, we can see the correlation between unhealthy relationships or social adversity
and leukocyte gene expression. These two effects have been found in several instances and “are believed to
be mediated by chronic social stress resulting from prolonged exposure to social adversity” (Tung & Gilad, 2013).
The types of chronic diseases people develop who have faced long-term unhealthy relationships and chronic
social adversity are those that involve heightened inflamsnmatory activity, which makes sense now that we better
understand the biological response to such conditions through findings within the field of sociogenomics.

Nutritional Solutions/Recommendations

Thus far, | have presented some of the biological mechanisms involved in the development of chronic diseases
that we as Americans are increasingly facing, in addition to what recent findings within the field of sociogenom-
ics reveal about how unhealthy relationships and one’s social-environment conftributes to this problem. Within this
section, | will demonstrate how although the American diet contributes to this problem, there is a way in which it
can be managed in order to become the solution.

The dominant perspective pertaining to the way in which certain diets may lead to chronic diseases such as
metabolic syndrome is that eating foods either we have allergies/sensitivities to or that are categorized as pro-in-
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flamsnmatory foods causes chronic inflammation within the body, which increases the risk of developing of meta-
bolic syndrome and other chronic diseases alike. However, through epigenetic research, we have most recently
come to find that it's more about the excessive amount of sugar, fructose and refined grains that makes up the
American diet. High-glycemic foods such as these increase inflammatory pathways, which can lead to chronic
inflammation and diseases such as metabolic syndrome when consumed in large amounts and over a long pe-
riod of time. My first nutritional recommendation for those who face chronic diseases and are looking to reverse
such a result of their social-environment is therefore to reduce and ideally remove the amount of high-glycemic
foods in their diet. By replacing these foods with low-glycemic foods like vegetables, legumes and healthy fats
such as nuts and fatty fish the results have shown significant reverse effects specifically of high blood pressure
and blood sugar rates as well as insulin resistance. These reversal effects thus reduce a person’s development of
chronic diseases such as diabetes, cardiovascular disease and metabolic syndrome.

The second recommendation | present to my own patients who face high risk or have already developed chron-
ic diseases and are unable to absorb necessary nutrients from their diet alone, is the additional incorporation of
specific nutritional supplements that address certain deficiencies. For example, DHEA (dehydroepiandrosterone)
is a hormone produced by your body’s adrenal glands, which production of peaks in your mid-20s and for most
people gradually declines with age, especially for women when going through menopause. For patients who fit
this criteria, | prescribe a DHEA replacement in order to reverse certain negative effects aging has on our health
such as:

Adrenal fatigue and stress

Weakening immune system

Reduced bone density and muscle strength
Lack of energy

Reduced mood and memory loss

Glutathione is an important antioxidant compound, which similar to DHEA, diminishes with age. Food sources rich
in glutathione include, whey protein, avocado, asparagus and parsley; however, most people are unable to ab-
sorb sufficient amounts of glutathione from food sources alone, especially those with a glutathione deficiency. A
person’s ability to generate this compound may be affected by their exposure to chronic stress, extended states
of high oxidation, and toxins, which most people within this country face. From my experience in treating patients
using Functional Medicine, nearly all patients who face chronic diseases such as arthritis, asthma, cancer, dio-
betes and Alzheimer’s have shown a deficiency of glutathione. Because glutathione is found in nearly all tissues
of the body, our body’s production and maintenance of sufficient levels is critical in promoting optimal organ
function as well as our body’s recovery process of chronic illnesses and diseases. As a result, | recommend several
nutritional supplements that include the following ingredients:

Milk thistle

Selenium

Vitamins Bé, B9, B12, and biotin
Vitamins C and E

Each of these ingredients promote the production of glutathione within the body and thus aid in ensuring optimal
overall health for my patients.
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In tfreating symptoms of fatigue, stress, depression, and asthma caused by reduced adrenal functions, | also
prescribe supplements that include ingredients such as, Adrenal Concenfirate, Rhodiola rosea Root Extract, and
Licorice Root Extract. In doing so, | have found significant results in the reversal of the adverse health effects my
patients face. Rhodiola and Licorice extracts are both plant based supplements, which promote in increasing
energy, staming, strength and mental capacity. As an “adaptogen,” Rhodiola also aids the body in adapting to
and resist physical, chemical, and environmental stress, which as we have discussed, are major influencers in the
development of chronic diseases. Also a member of the adaptogen family, Licorice extract, which in addition
to the health benefits above, additionally acts as an anti-inflammatory to reverse the copious ways in which our
social-environment generates the up regulation of inflammation within the body.

My final recommendation in reversing the negative gene expression of our social-environment is to practice daily
physical exercise along with some form of meditation. Both of which are incorporated in my own daily regimen
and facilitate in reducing inflammation within the body, which may otherwise lead to the development of chron-
ic diseases that our stressful social-environment inversely contributes to.

In Summation

Based on what has been gathered thus far through research within the field of sociogenomics and epigenetics,
| have demonstrated the possible ways in which a person’s social-environmental conditions may lead to the
increasing trend of developing a chronic disease in this country. Based on such influencing factors, | have pre-
sented my own recommendations (with an emphasis on nutrition) to aid in reversing and avoiding such frends.

The most influential aspect of what these studies have shown thus far is the clear role our diet, social-environment
and genetic makeup collectively play in determining our own health status. From what we eat, smoke, and drink,
all the way to the relationships and experiences we encounter over the course of our lifetime; studies show that
we have the ability to actively play a role ourselves in optimal health outcomes by changing our behavior and
thus altering our biology. With the movement in healthcare towards that of more personalized medicine, it is an
ideal climate to educate the general public on the research being conducted within fields such as sociogenom-
ics; and ultimately integrate such findings intfo the care we receive from healthcare practitioners to the care we
provide for ourselves throughout our lifetime. In doing so, | strongly believe that by continuing to actively educate
oneself as well as others on future findings within this field in addition to focusing on lower glycemic diets, nutrition-
al supplements, healthier relationships, increased physical activity, and integrating daily methods of stress relief,
we can significantly become both individually and collectively healthier beings.
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Oncologists and later published in their journal. He recently co-authored (2014) a chapter in the text-
book Women’s Mental Health across the Lifespan. Having pursued studies in spirituality, metaphysics,
and personal fransformation for many years, Dr. Evans has recently created a core curriculum designed

to share ancient spiritual wisdom with others in order to help bring health and happiness into their lives.
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Integrative Sports and Performance Nutrition

Infroduction

Nutrition for sports and performance requires optfimal physical training, nutrition, hydration, and adequate rest.
Understanding sport specific physiological requirements for training and competition is integral for obtaining
sufficient energy, macronutrient and micronutrients and fluids. Healthy, balanced eating and lifestyle habits are
necessary for training hard, achieving performance goals and reducing the incidence of iliness and injury.

The integration of pertinent information such as lifestyle habits and behaviors including age, gender, culture,
health, living conditions, economics are essential for realistically assessing, guiding, counseling and coaching
athletes whether or not the goal is to fuel recreational fithess regimens or prepare for the Olympic Games.

This chapter will provide physicians with an integrative sports dietitian’s approach to working with athletes; for-
mulas used for assessing nutrition needs; training and competition fuel options; sports supplement considerations;
tools and resources.

An Integrative Approach to Working with Athletes

Sports and performance nutrition is not limited to exercise physiology or nutrition—psychological, cultural, emo-
tional, social, and economical factors require an interdisciplinary approach to provide a broader and more
comprehensive understanding, assessment and application of the nutritional requirements for athletes.

One needs to consider everything that could potentially impact optimal health and performance in an ath-
lete’s life including: genetics & individualized differences, exercise modalities and environments, food beliefs aka
frajectories, and life stress which can all effect the athlete’s tfolerance, assimilation and metabolism of specific
nutrients.

In order to prevent nutrient deficiencies, anthropometric, biochemical, dietary data and feedback from athletes
are needed to determine if additional factors such as gut dysbiosis, food allergies and/or intolerances, dietary
preferences/aversions, or disease processes may affect the overall absorption, assimilation, digestions, biotrans-
formation and transport of specific macronutrients, micronutrients or fluids and ultimately impact performance
potential.

Muscle Fuel

To be successful in sport, the body must be continuously supplied with energy. To generate power for exercise,
the body relies on ATP (adenosine friphosphate) found within the cell’s mitochondria. Although ATP is the main
currency for energy in the body, the body is not actually capable of storing very much of it. In fact, there is only
about 3 ounces of stored ATP, enough energy for several seconds of exercise at any one time. Therefore, ATP must
be continually resynthesized to provide a constant energy source during exercise.

With ATP as fuel, the body utilizes three metabolic systems to provide the energy one need. Two (the Immediate
Energy System and the Glycolytic Energy System) are devoted to high intensity activities like all-out sprinting,
weight liffing, boxing, martial arts, tennis and intermittent high intensity team sports like football and soccer. The
third energy system (aerobic metabolism) fuels moderately paced endurance sports like distance running, swim-
ming. or cycling.
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All three of these systems at some point during fraining, regardless of the sport. However, how much is used of
each system, as well as the amount of calories and fat one uses with each session, depends on the duration, in-
tensity, type, and frequency of the workouts. This amount of energy also varies with diet, fitness, stress level, sleep
status, age, gender, and genetics.

Calculating Energy Requirements

The most important component of successful sport fraining and performance is to ensure adequate calorie in-
take to support energy expenditure and maintain strength, endurance, muscle mass and overall health. Energy
and nutrient requirements vary with age, gender, weight, height, training/sport type, frequency, intensity and
duration; typical diet, diet history, history of restrictive and disordered eating; endocrine and environmental con-
ditions such as heat, cold and altitude.

Estimating energy intake is challenging to accomplish especially in sports that are less well studied. Calorie needs
can range from 25 to 35 kcal/kg/day or roughly 1800 to 2400 calories a day for the 30-40min/day exerciser to 45
to 60 kcal/kg/day and in certain sports even more. For elite athletes or heavier athletes, daily calorie needs can
reach 150 to 200 kcal/kg, or about 7500 to 10,000 kcal/day depending on the volume and intensity of different
fraining phases.

Resting metabolic rate (RMR) can be calculated using indirect calorimetry or by using predictive equations. In-
direct Calorimetry involves using a hand-held device like the MedGem® calorimeter or metabolic cart typically
used in exercise physiology or research settings, to measure a person’s oxygen consumption and carbon dioxide
production to determine RMR/BMR. Measuring RMR/BMR is more accurate than using prediction equations.

Predictive equations are used to estimate RMR/basal metabolic rate (BMR) when technical equipment, such as
a metabolic cart, is not available. The Cunningham Equation has been shown to be the best predictor of RMR for
active men and women followed by the Harris Benedict. RMR = 500 + 22 (fat-free mass, or FFM) (kQ)

Once the RMR has been calculated, the total energy expenditure (TEE) can be estimated once energy expendi-
ture from physical activity is considered. Since metabolic equipment is expensive, requires considerable fraining
to use and is not practical outside research settings, indirect methods can be employed and include: heart rate
monitors, pedometers or accelerometers, or by using indirect methods such as a daily activity factor and adding
exercise calories expended by multiplying the calories expended per minute of exercise times the amount of
fime spent in that activity.

Multiplying total daily RMR energy expenditure x Activity Factor based on the following
activity factor category definitions:

1.2 = sedentary: Little or no exercise and desk job

1.38 = lightly active: Light exercise or sports 1-3 days/week

1.65 = moderately active: Moderate exercise/sports 3-5 days/week

1.73 = Very active: Hard exercise or sports 6-7 days/week

1.9 = extremely active: Hard daily exercise/sports and physical job
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Meeting caloric needs for many fithess-minded and or elite; intensely fraining individuals can be a challenge re-
gardless of the accuracy of the formulas used to predict energy needs. For high school and college athletes dis-
ruptive sleep patterns, accommodating academic, social and training schedules often leads to skipped meals,
high frequency of unplanned snacking, use of sport shakes and bars in lieu of whole food meals, and late night
snacking while studying, socializing online or with friends.

Adult athletes with family and work responsibilities are also meal challenged when juggling daily training sched-
ules with carpools, work deadlines and accommodating children’s eating schedules which can ultimately com-
promise the quantity, quality, and timing of meals, and greatly affect energy, strength levels, and overall health.

In elite athletes, consuming enough food at regular intervals without compromising performance is challeng-
ing, particularly when professional athletes are traveling abroad, are at the mercy of airport food, foreign food
schedules, unfamiliar training facilities, delays and unforeseen events such as in climate weather postposing
game and competition schedules.

All athletes regardless of age and lifestyle demands can be better prepared by packing snacks and ready to eat
meals and essential for keeping energy intakes adequate to support overall health and performance. Meeting
the daily energy needs and the appropriate macronutrient distribution for active individuals may necessitate the
use of sports bars, drinks, and organic convenience foods and snacks in addition to whole foods and meals.

Organic Portable Snacks

Grass fed whey or plant based or Sport bars or shakes
Almonds, walnuts, pistachios, or trail mix

Breakfast bars

Single portion whole grain cereal boxes

Baby Food Fruit and Veggie “Pouches”

Fresh fruit such as apples, bananas or pears

Fruit leathers or dried fruits

Grass fed meat or veggie “jerkies”

Weight Management

Although lean body mass has been associated with positive health benefits, negative health outcomes are as-
sociated with excessive loss or gain of body mass. In efforts fo maximize performance or meet weight criteria
determined by specific sports whether it is in the case of “making a lower weight” in sports such as martial arts,
sailing, rowing, or wrestling , or reaching a higher weight for power lifting, football or baseball many athletes alter
normal energy intake to either gain or lose weight.

Although such efforts are sometimes appropriate, weight-reduction or weight gain programs may involve ele-
ments of risk especially when the pressure to lose or gain weight is expected in an unrealistic short amount of time.
For some young athletes achievement of an unredlistically low weight can jeopardize growth and development
or conversely a high weight with the use of weight gainer or other supplements.

The goal weight of an athlete should ultimately be based on optimizing health and performance based on the
athlete’s best previous performance weight and body composition. Adequate time should be allowed for a
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slow, steady weight loss of approximately 1 to 2 pounds each week over several weeks. Weight loss should be
achieved during off season or preseason when competition is not a priority.

When no standard exists participants would be required to remain above a certain minimal body fat Highest safe
weight should be calculated using a value no higher than the highest end of the range satisfactory for health:
10-22% body fat in males and 20-32% in females

Body fat (%) Standards by Sex and Age

Body fat standard Males Females
Lowest reference body fat adults 5 12
Lowest reference body fat adolescents 7 14
Healthy body fat ranges 10-22 20-32
Weight Gain

To accomplish a healthy weight gain of lean muscle tissue, 500 o 1000 additional calories per day can be added
in addition to strength training which will dually increase muscle strength. The rate of weight gain will be depen-
dent on the athlete’s genetic make-up, degree of positive energy balance, number of rest and recovery sessions
a week and exercise type.

Athlete Weight Related Challenges
Disordered Eating

Athletes who are more vulnerable to disordered eating are those who participate in “lean-build” sports such
as cross country running, swimming, gymnastics, cheerleading, dance, yoga and wrestling who may think they
need to be a certain weight or body type often far less than what it is realistic to attain and maintain to be
competitive in their sport. This desire to be unrealistically light or lean may lead to restrictive eating, binging and
purging, and excessive training far beyond what is required for their sport.

Female Athletic Triad

Chronic dieting by female athletes can lead to the female athletic triad otherwise known as FAT which consists
of three interrelated health disorders: low energy availability with or without an eating disorder, osteoporosis
and amenorrhea. The prevalence of FAT for athletes participating in lean verses non lean team sports has been
shown to be range from 1.5% to 6.7% and from 0% to 2.0%. Also known as Athletic Energy Deficit (AED) can lead
to anincrease in bone fractures and lifelong consequences for the bone and reproductive health of developing
adolescent girl.

Evidence suggests it is energy availability that regulates reproductive function in women, not exercise nor body
composition and that ensuring adequate calorie intake is imperative to the overall health of the athletic wom-
en. Low energy consumption paired with ovarian suppression aka amenorrhea has been associated with poor
athletic performance.
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Muscle Dysmorphia

Muscle Dysmorphia (MD), also known as “bigorexia” or reverse anorexia nervosa (AN) is a disorder in which in-
dividuals are preoccupied with the concern that their bodies are not muscular or big enough. It is marked by a
mix of symptoms that are similar to and opposite of anorexia nervosa symptomatology in that the intense dissatis-
faction with their bodies and related distress and maladaptive behavior can occur at all phases of body weight/
body fat spectrum while with females in females the extent to which the desire to be smaller is typically indicative
of the extent of psychopathology.

Research suggests that with this preference for a muscular physique already evident in boys as young as six years
old and may affect up to 95% of college age American men who may be dissatisfied with some aspect of their
body and up to 25% of college men engaging in negative body talk

Planning Athlete Diets

According to the United States Olympic Committee (USOC) sports dietitians and other sports dietitian experts,
keeping guidelines simple for athletes is imperative for compliance. http://www.outsideonline.com/fitness/nutri-
tion/The-Secret-Food-of-Athletes.ntml. The United States Olympic Committee Sports Dietitians created The Ath-
letes Plate as a guide for advising athletes diets based on easy, moderate and hard training regimens. Another
tool from The Food Swiss Society for Nutrition is the Food Pyramid and Guide for Athletes. This tool helps athletes
fraining more than 5 hours a week modify servings and portion sizes from each food group based on their training

MACRONUTRIENTS

According to the Position Paper of the Academy of Nutrition and Dietetics, Dietitians of Canada, and the Amer-
ican College of Sports Medicine most Individuals engaging in a general fitness program can typically meet their
macronutrient needs by consuming a normal diet of 45% to §5% of calories from carbohydrates (3 to 5 g/kg/day),
10% to 15% from protein (0.8 to 1 g/kg/day) and 25% to 35% from fat (0.5 to 1.5 g/kg/day).

This composition prescription is not static and depends on the fraining “cycle;” season-pre, active, post; and
personal food desires of the athlete whether they want to follow vegan, paleo, keto or intermittent fasting. As an
integrative practitioner, the most important factor when planning athlete diets is about listening to the athlete’s
goals and helping them to make their preferences as balanced and healthy as possible in order not fo compro-
mise overall health.

The second most important factor to be considered when planning athlete diets is strategizing the diet in concert
with training needs and goals called nutritional periodization.

Nutritional periodization is a concept that involves altering one’s diet to match the intensity, volume, and spec-
ificity of training as it changes throughout the year. Periodization involves taking into account different training
cycles, including the exercise load, recovery, peak, and conditioning. These cycles are implemented accord-
ing to the athlete’s sport demands and competition schedules. This requires manipulating the percentage and
amounts of carbohydrates, protein, and fat to work in tfandem with fraining to maximize strength, muscle mass,
and endurance.
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Sports Fuel: Carbohydrates

Carbohydrates are one of two main fuels used for sports. The first source of glucose for the exercising muscle is its
own glycogen store. When this is depleted, glycogenolysis and then gluconeogenesis (both in the liver) maintain
the glucose supply. The relationship between carbohydrate intake, muscle glycogen content and endurance
exercise capacity is well documented and has become widely accepted that a high carbohydrate diet before
combined with carbohydrate supplementation during prolonged submaximal exercise can postpone the devel-
opment of muscular fatigue and enhance performance.

During endurance exercise that exceeds 90 minutes, such as marathon running, muscle glycogen stores become
progressively lower. When they drop to critically low levels, high-intensity exercise cannot be maintained. In prac-
fical terms the athlete is exhausted and must either stop exercising or drastically reduce the pace. Athlete