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DISCLAIMER

Adrenalogic is not intended to diagnose or prescribe any treatment 
for any medical or psychological condition(s), nor are there any claims 
or offers to prevent, diagnose, treat, mitigate, or cure any medical or 
psychological conditions.  

The book contains the ideas and opinions of its author and is intended 
solely to provide helpful information.  

It is offered with the understanding that the author and publisher are 
not engaged in rendering medical, health or any other kind of personal 
professional services in the book.  

The reader should consult his or her medical, health or other competent 
professional before adopting any of the suggestions in the book.  

The author and publisher specifically disclaim all responsibility for any 
liability, loss, or risk, personal or otherwise, that is incurred as a consequence 
(directly or indirectly) of the use and application of any of the contents of 
this book. The book contains the following disclaimer:

The names of people mentioned in the case studies published within the 
book have been changed to protect the people’s identity.
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TESTIMONIALS

Incredible, inspiring & informative; a must read!

Sir Alan K. Mooney, PhA, CFS, RSP

"This is a really complex subject even for physicians. Lena has great 
insight into adrenal health and overall wellness. I certainly understand the 
concepts better now that I did in medical school. I’ve recommended it to 

other physicians and patients."

Michael Banks, MD

Vice President, Co-Founder - THE DOCTOR’S CHANNEL

"A work of art - eloquently written, yet hard hitting at the epicenter of 
endocrinologic understanding, Adrenalogic is a masterpiece! Dr. Lena 
(as her patients call her) has brilliantly combined a powerfully profound 
practical guide for the physician and patient alike. Thorough in her 
documentation, prolific in academic pursuit and demonstrating a clear 
concern for our stress-full and hectic 24/7 life-styles, Dr. Edwards has 
delivered pure genius in Adrenalogic. Certainly transforming right down 
to and beyond the cellular level, she brings a message of hope for us all."

Dr. Norman D.E. Raymond, D.O., FACOOG,CCD

Obstetrics & Gynecology, Clinical Professor, 
Ohio University College of Medicine

"My grandma taught me that the ‘proof was in the pudding.’ What Dr. 
Edwards says WORKS! I am now looking forward to my 'back 40' with the 
same excitement I felt in the first 40 years. Thank you Dr. Edwards! It is 
all because of you. Length of life is meaningless if it is not quality. I am 

excited about having a long ‘QUALITY’ life."

Linda Toupin
National Sales Director - Mary Kay Inc.
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"Dr. Edwards has written the most important contemporary work available 
today on the physiologic and medical aspects of the stress response. No 
one has assembled such detailed and practical information on the topic  
in one book. A must read for anyone dealing with stress… which is probably 

everyone!"

Andrew Heyman, MD, MHSA

Department of Family Medicine - University of Michigan

"Optimum health (synonymous with best possible immune functions, 
recovery from disease, top fitness, maximum sexual capacity, least rate 
of cognitive decline and aging) is defined as a state of homeostasis, 
arrived at by correctly applying some 40 to 50 variables, which can also 
be grouped together as good health practices. Stress management, as so 
magnificently discussed by Dr. Edwards in ADRENALOGIC, is one of those 
good health practices. Proof comes from Telomere research; Telomeres, 
repeating sub-units at the end of chromosomes are true indicators of 
longevity and remaining life potential; distress shortens them, and the 

modalities utilized so logically in Dr. Edward’s book lengthen them."

Dr. Hans J. Kugler, PhD

President - International Academy of Anti-Aging Medicine
www.antiagingforme.com

HK Stem Cell Research

"Adrenalogic is a work of synergism and serendipity, of sense and  
sensitivity. Dr. Edward’s remarkable book in the field of adrenal dysfunction 
takes an evidence-based approach that dispels ante-nodal notions of 
adrenal fatigue of a by-gone era. The timing couldn’t be more perfect as her 
thorough research and insightful observations logically and scientifically 
links the adrenal system, as never before, with the many manifestations 
of chronic disease found in a stressful world. This foundational work is 
required reading for all who yearn to live a full life of optimized health and 

wellness today and in the future."

Roger Garcia, D.O., J.D.

Author, Aged to Perfection
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INTRODUCTION

"Reality is the leading cause of stress amongst  
those in touch with it." 

Lily Tomlin (American Actress and Comedian)

Stress… the term has become a predictable part of our daily vocabulary. 
It’s credited for causing everything from divorce to diet disasters. We have 
come to expect stress as a normal part of our lives, yet we still do not truly 
understand its complexity nor have we been equipped to deal with its 
consequences. In fact, the World Health Organization declares that by the 
year 2020, stress-related bodily disorders will be among the major causes 
of disability worldwide. 

Gaining a better understanding of stress sometimes requires you to 
take a deep breath and examine what stress may be doing to you. As an 
internist who’s also Board-Certified and Fellowship-Trained in Functional 
and Regenerative Medicine, I have spent considerable time researching, 
writing, and speaking on the subject of stress – how it works, what it 
does to our minds and bodies, and how it affects our lives, our work and 
our relationships. And, that’s not just hyperbole: As a hard-working solo 
physician and faculty member, small business owner, working mother, and 
caffeine-devotee, I too have suffered from the mayhem that many of you 
are experiencing. 

Modern-day men and women are stressed, depressed, and distressed. 
Millions suffer from anxiety, allergies, irritable bowel syndrome, chronic 
fatigue syndrome, obesity and depression, but a useful diagnosis eludes 
many of us. I recognize that patients are frequently prescribed expensive 
pharmaceuticals or self-medicate by taking over-the-counter remedies 
for their symptoms. And, it’s my desire to eradicate this phenomenon 
by sharing my knowledge about the origins and implications of stress in 
Adrenalogic. Today’s quick fix methods may help in the short-term but 
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are unlikely to provide long-term results. It’s frustrating and costly for 
patients, employers and doctors alike.

In 2002, I had an epiphany while sitting in the office of my private practice, 
elbows deep in patient charts: At the time, I was practicing medicine in a 
way that was not always improving the lives or longevity of my patients. 
Instead of being a healer, I felt like a human Band-Aid. As a result, I spent 
the next several years exploring the fields of integrative, regenerative, 
and functional medicine. Through my additional training, I developed a 
better understanding of why symptoms and disease states evolve and 
what proactive steps can be taken to prevent disease. Adding the why to 
the how and what allowed me not only to enhance patient outcomes but 
also to encourage patients to take a more proactive stance in their own 
healthcare. 

And so I began to chart a new course for my life and career. I immersed 
myself in the medical literature published on the topics of stress, health, 
and disease. I was amazed to discover the sheer volume of material 
available! It was through this extensive research, my clinical experience, 
and my interactions with tens of thousands of patients that the vital 
information included in this book was compiled.

The current facts on stress and its effects on our health should serve as our 
ultimate wake-up call: We are truly in charge of our own destinies. It is my 
hope that this book will provide you with timely and accurate information 
on how stress is affecting you mentally and physically and what steps you 
can take to outsmart your stress. Furthermore, the information contained 
in Adrenalogic is intended to provide you with a better understanding 
of how stress can fuel illness and disease development outside the basic 
concept of "adrenal fatigue" – which is, at best, a misnomer. This book 
will serve as your evidence-based guide and will provide you with the 
accurate information and insight you need to take the appropriate steps 
regaining your health and avoiding disease.

Adrenalogic is written for all of you who may suffer from inexplicable 
symptoms, such as fatigue, chronic pain, and stress sensitivity, in the face 
of "normal" test results. You know there is something more going on, but 
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you need guidance on where to begin. Adrenalogic is your starting point, 
providing you with the tools you need to empower you to take control 
of your stress and your health. So, now that you have found a reliable 
guide to assist you in your journey to better health and vitality, let’s begin 
by taking a better look at the topic of chronic stress and stress induced 
disease and discuss ways in which you can guide yourself out of the stress 
maze you may currently find yourself in.
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ABOUT THE AUTHOR
DR. LENA D. EDWARDS

Buoyed by numerous awards and more than a decade of training in the 
fields of internal medicine, hormone restoration therapy, and anti-aging 
medicine, Dr. Lena Edwards firmly believes in optimizing health and 
preventing illness by promoting patient awareness. Dr. Edwards’ goal in 
writing Adrenalogic is to empower individuals to better understand the 
connection between chronic stress and disease and to be proactive in 
their healthcare.

Honoured as "Intern of the Year" during her residency training at the 
University of Kentucky School Of Medicine (UKMC) in 1997, Dr. Edwards 
also served as Chief Resident at UKMC’s Department of Internal Medicine. 
In addition to being trained as an internist, she is both Board Certified 
and Fellowship Trained in Anti-Aging and Regenerative Medicine 
and Fellowship Trained in Integrative Cancer Therapy. Less than 2,000 
physicians worldwide have this degree of training in the area of Anti-
Aging and Regenerative Medicine. In addition to her medical accolades, 
she was voted "Small Business Women of the Year" in 2008 by the local 
chapter of the National Association of Women Business Owners.

Using adrenal health as a spring board, Adrenalogic: Outsmarting 
Stress reveals the link between stress levels and our fundamental health, 
highlighting the important role the adrenal glands play as part of a larger, 
more complex system. Written with humor and ample patient case studies, 
Dr. Edwards applies her abundant experience in this field to enlighten 
and inform. 

Dr. Edwards currently resides with her family in Lexington, Kentucky where 
she operates her medical practice, Balance Health & Wellness Center. She 
also serves as a community faculty member for the University of Kentucky 
Medical Center and is a faculty member for several other prominent medical 
associations. Dr. Edwards has co-authored numerous published peer-



16 LENA D. EDWARDS  MD, FAARM

reviewed articles on topics within the realm of anti-aging and functional 
medicine and, as a member of several national speakers’ bureaus, actively 
delivers presentations to physicians, healthcare professionals and patients 
around the world. 
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CHAPTER ONE

Red Alert: The Complex Nature Of Stress

According to the World Health Organization, by the year 2020, 
mental disease, including stress-related disorders will be the 

second leading cause of disability worldwide.

Does this scenario sound familiar? You’re feeling stressed and unwell and 
decide to see your trusted doctor. After several disappointing visits, rounds 
of medications, and several weeks, you’re still not feeling like yourself. 
Not fond of using prescription drugs to mask symptoms, you decide to 
take matters into your own hands and research probable causes. Your 
research yields some reasonable explanations for your symptoms, and 
the term "adrenal fatigue" continues to appear, along with suggestions 
for helpful supplements. Your curiosity presses you, and you start reading 
about adrenal fatigue. For the first time you think, "A-ha! I knew I wasn’t 
crazy. Finally there’s a diagnosis out there that matches my symptoms!" 
While these particular results lack some important facts, conducting 
research about symptoms and causes of stress is worthwhile. It is true that 
your adrenal glands are indeed a part of a very complex stress response 
system. However, as you continue to read this book, you will come to 
realize how complex the stress response system is, how stress affects our 
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health and how confining and even inaccurate the term "adrenal fatigue" 
actually is. It’s vitally important to me that I dispel myths and provide 
you with concrete explanations and reliable solutions. With the proper 
tools in hand, you will be better equipped to understand your body and 
take control of your health. You will also be able to use this information 
to collaborate with your doctor and other healthcare professionals and 
collaborate with them to feel your best, avoid disease and live longer.

There is much to know about the "great equalizer" we know as stress. 
When managed wisely, it can provide the motivation and push we need 
to excel. When poorly managed, it can be our greatest foe. With that in 
mind, let’s take a step back to gain a clear understanding of the evolution 
of the concept of stress.

THE EVOLUTION OF STRESS 
Our species is constantly changing and evolving thanks to daily 
advancements in the natural world, in science, and in industry. However, 
we owe much of our current understanding of the concept of stress to the 
pioneers and forefathers in medicine, education, technology and science. 
For instance, today, if you were to spurt out advice to a friend using the 
phrase "mind-body connection," your friend probably wouldn’t give it a 
second thought. But, if you tried saying that a hundred years ago, the 
same phrase may have caused serious confusion among your friends, 
perhaps even causing them to be concerned about your sanity.

Today’s scientists and medical professionals have a greater understanding 
and appreciation for stress and the stress response system with which our 
bodies have been equipped to promote our survival. Integral to our stress 
response system are the adrenal glands – two small, bean-shaped organs 
that sit atop the kidneys. The discovery of the adrenal glands and their 
importance in human health and disease was first described by Thomas 
Addison in 1855 (hence the term Addison’s Disease). Dr. Charles Sajous 
continued to pursue research within this arena and was the first to coin 
the term hypoadrenia in the early 1900's. He described hypoadrenia as 
a state of adrenal gland "exhaustion" in which symptoms of fatigue and 
susceptibility to infection would arise as a consequence of prolonged 
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strain or labor. He further subdivided hypoadrenia into three stages 
dependent upon the degree of adrenal gland dysfunction: 

Functional hypoadrenia•	  - The adrenals are unable to function 
properly because of such things as delayed development, old age, 
or starvation
Progressive hypoadrenia•	  - Internal assaults, such as infections and 
cancer, progressively shuts down adrenal gland function
Terminal hypoadrenia•	  - "Exhaustion" of the adrenals occurring as a 
late complication of the initial assault (i.e. infections, cancers, etc.)

It’s important to understand that in Sajous’s time, the critical contributions 
of the brain, immune system, and other influential factors in the stress 
response had not yet been fully appreciated.

Dr. Walter Bradford Cannon, an American psychologist, was also profoundly 
influential in contributing to the science of stress in the 1920's and 30's. 
Cannon was the first to describe the concept of the "fight or flight" 
response, the body’s reaction when faced with an immediate threat. He 
further developed the widely-used term homeostasis – internal mechanisms 
allowing an organism to adjust to external challenges in order to maintain 
balance. Dr. Cannon is also credited for recognizing that stressors can be 
both emotional and physical in nature. 

The most prominent pioneer of stress research is undeniably "The father 
of stress," Dr. Hans Selye. While not a moniker that most would wish to 
possess, Selye’s extensive research on physical stressors generated a 
massive impact on our understanding and appreciation of the stress 
response. Born in Austria and educated in Rome, Prague and Paris, Selye 
ended up in Montreal, Quebec, Canada where he joined the endocrinology 
research team at McGill University. A diligent researcher, Selye shed light 
on the extreme effect of stress on our bodies.

"Stress is the nonspecific response of the body to any demand. 
A stressor is an agent that produces stress at any time. The 
general adaptation syndrome (GAS) represents the chronologic 
development of the response to stressors when their activation is 
prolonged. It consists of three phases: the alarm reaction, the stage 
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of resistance, and the state of exhaustion."

Hans Selye, "Forty Years of Stress Research," 1976

As Hans Selye proclaims in his article, Forty Years of Stress Research: 
Principal Remaining Problems and Misconceptions, "Stress is the salt of 
life; few people would like to live an existence of no runs, no hits, no errors. 
Yet it is beneficial for the human machine to rest periodically; hence the 
development of various religious and psychologic techniques designed 
to diminish temporarily all forms of biologic stress, close to the minimum 
compatible with survival. Total elimination of stress - that is, cessation of 
demands made upon any part of the body, including the cardiovascular, 
respiratory and nervous systems - would be equivalent to death." 

These vitally important historical contributions over the past century and 
a half have allowed today’s clinicians to better understand how stress 
causes everything from PMS to premature aging.

The General Adaptation Syndrome was a milestone theory postulated 
by Selye. The graph above illustrates the basic tenets of this concept. 
Disturbance of balance (or homeostasis) initially causes an alarm reaction 
which, left unchecked can lead to resistance (or ‘adaptation’). However, 
over time, an organism will eventually succumb to exhaustion under the 
influence of chronic stress. The optimum opportunity for intervention for 
humans dealing with stress is smack between "alarm" and "exhaustion" 
– at the tipping point of chronic stress if you will.

Since Selye, there have been many profoundly influential clinicians and 
researchers who have contributed to our understanding of stress-induced 
disease. However, there is one individual in particular I want to make 
special mention of, modern-day researcher Bruce McEwen. Dr. McEwen, 
a professor of Neuroscience at Rockefeller University, expounds on the 
concepts of stress by defining the terms allostasis and allostatic load. 
His definitions explain how various types of long-term stress cause wear 
and tear (allostatic load) on our systems which may result in a new but 
sometimes dysfunctional balance (allostasis) under the influence of this 
allostatic load. His work suggests that stressful situations are distinctive 
in that each person adjusts or habituates to repeated stress differently. 
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So, while one person’s nightmare may include speaking at a public 
conference in front of three hundred people, another person may have 
done it so frequently that she barely bats an eyelash upon stepping on to 
the stage. 

Dr. McEwen reminds modern-day healthcare providers about patient  
stress and the potential complications thereof by suggesting that, 
"Physicians and other healthcare providers can help patients reduce 
allostatic load by helping them learn coping skills, recognize their own 
limitations, and relax." Sane and simple solutions to a larger-than-life 
problem which aligns with the wise words of Dr. William Osler: "It is much 
more important to know what sort of patient has a disease than what sort 
of disease a patient has."

BE YOUR OWN HEALTHCARE ADVOCATE

Western medicine is making huge strides in understanding and 
appreciating the ancillary benefits of integrative medicine modalities such 
as naturopathy, chiropractic, acupuncture, Chinese medicine, massage 
therapy, and homeopathy. However, if you’re counting on your doctor to 
make these connections for you, you may be out of luck. In addition to time 
constraints often overshadowing medical appointments, there is a definite 
"disconnect" between traditional and integrative medicine approaches 
when it comes to stress-induced medical conditions. 

In addition, doctors don’t traditionally receive a great deal of training on 
the topic of stress during medical school, even though we could all pose 
as poster children on the topic! I know that I received very little instruction 
during my traditional medical training on stress, the stress response system, 
and how chronically abnormal levels of stress hormones adversely affect 
patients. Only after spending the past five years researching, writing, and 
speaking on this topic have I fully realized this void and, truthfully, I’m 
amazed that my medical training was so deficient in this area. 

Clearly, I’m not the only one who thinks this way. As George A. Perdrizet 
writes in his article, Hans Selye: Responses to Stress: "Despite the wide-
reaching implications of the stress response as recognized by Dr. Selye, 
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I am puzzled by the lack of emphasis given to his work by educators in 
modern medical and bio-medical sciences."

While troubling, this news should empower and prompt all of us, patients 
and doctors alike, to be advocates in healthcare delivery and education. 
Medicine evolves constantly. As such, doctors, while compassionate and 
well-educated, are not necessarily all-knowing. In Adrenalogic, I hope 
to give you a better understanding of how your body works and how all 
hormones, including stress hormones, work in conjunction with each 
other under the profound influence of your lifestyle, habits, behavior, work 
environment, exercise patterns, and diet to affect how you feel and how 
you age.

The great news is that medicine truly is changing, and the realization 
that Western medicine is not the penultimate for all treatment continues 
to emerge. Over seventy medical school programs in this country now 
have integrative medicine programs including Duke, the University of 
Michigan, MD Anderson Cancer Center, and the Mayo Clinic, just to name 
a few. As ancient medical philosophies are revisited and new medical 
practices emerge, patients can expect to see healthcare professionals 
that are more knowledgeable and open to exploring non-conventional 
medical approaches to patient care. It is within this new context that the 
importance of stress and stress-related disease, aging, and premature 
death is being fully realized. And although I am furthering this goal by 
continuing to write, teach, and speak on this topic, there is definitely 
power in numbers.

Finally, before Chapter One comes to a close, I want to show you how 
complicated our stress response systems can be by using a patient case 
study to illustrate my point– and you’ll find a myriad of patient case studies 
in Adrenalogic. This has been done to provide readers with a robust picture 
of stress and health. Perhaps you’ll see yourself or a family member in one 
of the case studies.

This particular study focuses on "Judy," a nineteen-year-old female 
college freshman who had become so ill that she could no longer function 
at college. After seeing several physicians who attempted to prescribe 



24 LENA D. EDWARDS  MD, FAARM

common medications and speculated on plausible diagnoses, an unwell 
and frustrated Judy and her mother finally came to see me. 

JUDY’S STORY

I went to see Dr. Edwards because my mother heard about her through 
a friend. I guess I decided to see her because nothing that my regular 
doctors were doing was making me feel any better. I didn’t have any 
health problems or take any medications at the time I went to see Dr. 
Edwards. My other doctors had tried to put me on sleeping pills and anti-
depressant medications, but my mother would not hear of it.

I felt fine until about four months before going to see Dr. Edwards. I had 
graduated from high school and was working a summer job as a life guard 
before college. I started my freshman year at a college about one hour 
away from home. I was nervous because I had never lived away from 
home, and I was going to have to share a dorm room with two other girls 
that I didn’t know. I had a very hard time keeping up with a full schedule, 
and I couldn’t sleep at night thinking about the tests I would have to take 
the next day. I skipped meals all the time either because I was too busy to 
eat or because I did not like the food. 

A few months after starting school, I got my first cold. It took me about two 
weeks to get over it. One month later, I got sick again. Except this time,  
I was really sick. I was coughing, achy, and feverish. I was exhausted during 
the day, I could not sleep at night, I continued to lose weight, and my whole 
body hurt. I went to Student Health and they gave me an antibiotic which 
didn’t help. Then, my mother came and took me to my regular doctor. 
That doctor just gave me more antibiotics and some other medicines for 
my symptoms. But even after taking all of it, I still did not feel better. 

Then, my mother took me to her doctor. He did some blood work and 
a chest x-ray and told me that "everything was fine." He said I probably 
had a virus and that my symptoms would eventually go away. The cough 
and fever did, but everything else stuck around. I could not take any time 
off because I had already missed so much school. Two more weeks went 
by and then I went back to Student Health. The physician assistant said  
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I was depressed and gave me a prescription for an anti-depressant. I tried 
to tell her that I was not depressed. I had felt fine until I got sick. She said 
that the "stress of college was just getting to me" and that the medication 
would help with that. When I called my mother later that day to tell her, 
she told me not to take the anti-depressants. She said she had found out 
about Dr. Edwards and was coming to get me from college and take me 
to her office. At that point, I felt so bad that I agreed to go.

By the time I saw Dr. Edwards, I felt horrible. I had all the same symptoms  
I had before except now my periods were irregular and my hair had started 
to fall out. When I first saw Dr. Edwards, she asked me a lot of questions 
and examined me. She also ordered a lot of blood work and a saliva test. 
I had never heard of a saliva test before. She said it was a very good way 
to check my stress hormone levels. She said that blood tests would only 
show a problem if my adrenal glands were completely "shot." She told 
me that if my stress hormone levels were abnormal then we would need 
to figure out possible causes.

After three weeks, we went back to see Dr. Edwards to review my test 
results. My tests showed that I had a mono infection that was not going 
away. My thyroid hormone levels were low, my B12 and Vitamin D levels 
were very low, and I was slightly anemic. My saliva test showed that I was 
not making enough cortisol during the day to give me energy. Dr. Edwards 
explained that it was hard to tell what caused the problem because there 
were so many things wrong on my labs. She explained how anything 
that stressed my body could cause cortisol levels to be abnormal, and 
that once the stress hormones were low, everything would be worse. 
She suspected the mono infection may have been the cause of the low 
cortisol levels during the day. She also told me that my cortisol levels at 
night were probably higher than normal and that was why I was having 
trouble sleeping. Basically, my levels were "backwards," and needed to 
get back to normal in order for me to feel better.

Dr. Edwards started me on a good quality multi-vitamin since I was not 
eating very well. I also got extra Vitamin D, B-12 shots, and iron to cover 
the low levels. She also gave me Phosphatidylserine [see Chapter Nine 
for more information] to take at bedtime to help me to stay asleep and 
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a supplement with plant adaptogens to take during the day to help with 
focus and energy. I got some L-Theanine [see Chapter Nine for more 
information] to help with my anxiety and focus which worked great and 
did not make me sleepy at all. I also received a prescription for an anti-
viral medication for my Epstein Barr virus infection and some thyroid 
medication for low thyroid. She also recommended I take the semester 
off so I could focus on getting better. She helped me with my diet and 
told me to focus more on combining protein with complex carbohydrates 
and eating small, frequent meals to keep my cortisol levels steady. 

Within three weeks, I was beginning to feel better. Dr. Edwards saw me 
once a month and continued to do follow-up tests. She discovered some 
other vitamin deficiencies and adjusted my supplements. She never gave 
me a prescription for an anti-depressant or a sleeping pill. After three 
months, I started having normal periods again. My hair stopped falling 
out and I was actually sleeping through the night. I started gaining some 
weight back and my energy levels improved. Dr. Edwards explained that 
finding the cause of the symptoms was the real key to getting me better 
but that all of the other problems that had cropped up during that time 
also needed to be fixed.

At first, she advised that I go back to school part-time. I did fine during 
that period so after a few weeks, I was back to full-time. At that point, I was 
only taking a multi-vitamin because I did not need the other supplements 
and vitamins any more. When she re-tested all of my hormone levels, 
they were much better. My repeat saliva testing showed my cortisol 
patterns were back to near normal levels. Dr. Edwards made me promise 
not to overdo it so I would not get sick again. That was kind of hard to 
do because it was so nice to finally feel better! So now, I am a semester 
behind in school. But at least I was able to go back. Without Dr. Edwards’ 
help, I don’t think I could have finished college.

Considering all we’ve covered in Chapter One, are you more aware of the 
complex nature of the stress response system, and its all-encompassing 
influence over our health? I hope that the data and shared knowledge has 
sparked some new connections for you. Let’s move on to Chapter Two 
where we discuss stress in more detail – how it helps and how it hurts.
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CHAPTER TWO

Fight Or Flight: How Our Stress  
Response System Originated

"Man should not try to avoid stress any more than he  
would shun food, love or exercise."   

Hans Selye

Relatively speaking, we’ve only just begun to explore and truly appreciate 
the prevailing force we know as stress. It’s a subject so vital and compelling 
that I could easily devote thousands of pages to its analysis. However, 
in the interest of time, I’ve dedicated this chapter to delving into some 
of the most pressing issues surrounding stress by providing a deeper 
understanding of the fight or flight phenomenon and how it can go awry, 
the positive attributes of stress, and the trickle-down effect of chronic 
stress on our bodies.

OUR EARLIEST ANCESTORS EXPERIENCED IT, TOO

In Chapter One, we explained how, a century ago, Dr. Walter Cannon 
identified the term "fight or flight," a description which is still apt today. 
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Now, originally, the term "stress" was meant to describe anything causing 
a disruption in internal balance. Since for every action there is an equal 
and opposite reaction, disruption of balance leads to an instinctive need 
to re-balance. The re-balancing act involves either defending your position 
(fight) or changing your surroundings (flight).

Historically, this response has proven essential as humans (and other 
animals) were obliged to deal with impending doom at a moments notice. 
To illustrate, humor me for a moment as we go back in time 10,000 or so 
years. Now, picture yourself as a caveman (or woman). As you bemoan 
the lack of a heat source and your rough-hewn rock tools, picture a large, 
snarling animal eyeing your food. Imminent danger! Within a nanosecond, 
your brain perceives the stress and signals your adrenal glands to produce 
epinephrine, norepinephrine, and cortisol. 

These hormones then work their way through your body, making your 
heart beat faster, your blood pressure rise, your body stand more erect, 
and your jaw and fists clench. Back then, instinct only allowed two 
choices… fight or flight. Times and intellect have clearly affected the way 
we now think, perceive, and behave, and this has only complicated our 
otherwise rudimentary stress response. Cave people didn’t need to worry 
about who was going to pick the children up from school or if their boss 
was going to fire them before the holidays.

Unlike our cave dwelling counterparts, we have far more sophisticated 
worries – we must now decide whether to stand our ground and physically 
(or verbally) hash it out or whether to use that same burst of anxious 
energy to high-tail it out of a physically or mentally dangerous situation. 
We endure stress in our jobs, in our relationships, and in our environments 
that were not in existence thousands of years ago.

But, regardless of the stress, the physical response has always remained 
the same. That initial burst or shock of stress, the "adrenaline rush" is the 
same hormonal reaction that occurs when your boss comes barging into 
your office unhappy with a report you just turned in or when you nearly 
crash into the car in front of you because you are too busy talking on your 
cell phone. 
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By design, our body has the ability to protect itself from short-term stress 
with the built-in conditioning of our fight or flight response. That gives us, 
say, thirty minutes or so to deal with a stressful situation. Unfortunately,  
the torment of many of our modern stressors is not short and sweet 
but rather long, painful, and repetitive. And although our bodies do a 
phenomenal job at keeping us alive under the influence of chronic stress, 
we are much worse for the wear. We will elaborate on this further towards 
the end of this chapter.

MY STRESS IS NOT YOUR STRESS 
One of the things that makes humans unique is the fact that we all feel 
and exhibit emotions differently even in the same situation. For example, 
you and a friend meet up for dinner and to see the latest horror movie. 
Your friend has an extreme reaction to the film – screaming with terror 
throughout while you yawn and look around the theater, not sure what 
all the fuss is about. Why would he react this way when you don’t find the 
horror scenes compelling?

The same thing occurs with many other types of stress – one woman’s 
stressful situation is another woman’s exciting challenge. Why the 
difference? There are a variety of factors to consider; some of the main 
ones are:

Childhood development•	  – Separation from parents and parental 
neglect also cause major stress and developmental damage 
to babies and children as secure parental bonds are of utmost 
importance to healthy development.
Body size at birth•	  – Low birth weight means that a child is already 
at a disadvantage in his ability to fight off infection and "catch up" 
to his peers.
Perinatal malnutrition•	  – If a woman smokes, takes drugs or alcohol 
or consumes a poor diet while pregnant, this can cause a variety of 
mental and physical problems in the fetus.
In-utero environment•	  – While a child is in utero (in her mother’s 
womb), a calm, stress and toxin-free environment is key to healthy 
development.
Abuse•	  – Abuse of any kind – mental, physical, verbal, sexual, can 
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seriously impact a person’s stress level and damage the normal 
workings of the fight or flight response. 
Isolation•	  – Humans are meant to interact with each other. Isolation 
for prolonged periods of time results in increased stress in many. 

According to a 2007 study in American Academy of Child and Adolescent 
Psychiatry, "In humans, the most well-documented consequences of 
prenatal stress are preterm birth and low birth weight. Accumulating 
evidence suggests that the effects of prenatal maternal stress persist into 
the postpartum period and that consideration of the timing of exposures 
will be essential to our understanding of the influence of prenatal stress." 

If you’re wondering about why you react the way you do, the influence 
of these factors should shed some light. In fact, a substantial amount of 
research has shown how impactful these early life experiences are in not 
only shaping who you are as an individual but also in solidifying your stress 
response system for life. 

Other factors that influence activity of our stress response systems 
include:

Age: •	 Older age brings about gradual deterioration of all organs and 
systems, including those involved in the stress response. Consequently, 
HPA axis dysfunction is more common as we age. 
Gender: •	 Studies have shown that women have more HPA axis 
dysfunction than do men. Although the reasons are not fully 
understood, Dr. Bruce McEwen, whom we introduced earlier, 
states: "The decline in estrogen secretion at menopause increases 
the activity of the HPA axis, a development that has been linked 
to greater cognitive decline among elderly women than among 
elderly men."

THE BENEFITS OF STRESS

Stop! Before you "stress out" about stress, please realize that it’s not all 
bad news. The complete absence of stress is not healthy either. A certain 
level of stress is essential in allowing us to reach our full physical and 
mental potential. As shown in the graph below, "good stress" (eustress) 



31ADRENALOGIC  |  OUTSMARTING STRESS

in the short term can actually improve our performance and productivity. 
I’ll remind you of the quote from Hans Selye, "Stress is the salt of life; few 
people would like to live an existence of no runs, no hits, no errors…"

Adapted from: Nixon, P: Practioner, 1979

Distress is the word we typically use to describe negative types of stress – 
divorce, loss of a loved one, or financial constraints. Conversely, "eustress," 
a term coined by Hans Selye in 1975, is the optimal form of stress, usually 
related to desirable events in a person’s life. 

Eustress gives us meaning and purpose. It keeps us goal-oriented and 
focused on a greater good. Getting a bonus for a job well done or 
winning an award qualify as types of eustress. The effects of both eustress 
and distress are cumulative and can be equally taxing on the body. The 
end result ultimately depends upon on a person’s perception and way 
of adapting to the change that has caused the stress. The body itself 
cannot physically tell the difference between distress and eustress. As 
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such, numerous other influences such as our upbringing, our beliefs, our 
perceptions, and our personalities are vital in determining the outcome.
 
The type of stress and a person’s perception to it greatly influences the 
body’s reaction to the stressful event. Take, for example, the 2008 U.K. 
study of nurses published in the Journal of Advanced Nursing which 
found that nursing students who coped well (describing their experiences 
as "eustressful" instead of distressful) drew on effective support networks 
and adopted a positive, optimistic perspective towards program issues.
 

THE DAMAGING SIDE OF STRESS 
So, we now know that stress is multifaceted and can even be beneficial 
if managed correctly. However, the negative aspects of stress are, 
unfortunately, so rampant and insidious that they can crop up daily for 
many people around the world – making the need for knowledge that 
much more important.

In my opinion, family gatherings tend to be the perfect environment to 
analyze stress at its best. To better illustrate a typical stress response 
situation, think about the latest family gathering you took part in. Was 
it smooth sailing or were there rocky waters to contend with? Does the 
following scenario sound at all familiar?

There you are, wearing your expensive new outfit at the Thanksgiving 
Day table with a dozen other family members. The day starts off well but, 
across the table, you find your mother-in-law staring you down, ready to 
continue an argument started many months ago. Your catecholamines 
and cortisol (among other hormones) are up. As your mother-in-law’s 
eyes burn you with a fiery stare, you feel your chest get tight and your 
underarms dampen.

Rather than letting the words fly in front of a myriad family members, you 
jump up and go for a walk (a flight response). It feels good to get some 
fresh air plus, you now know that exercise is a eustress. After returning 
from the walk, you feel better and are ready to move on. However, while 
you were gone, your mother-in-law chose to sit and stew (distress). 
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So what is going on with your stress response system in the thirty minutes 
in which your argument resumes? Your adrenals have received the memo 
and are cranking out cortisol so that your body has everything it needs 
in the form of fuel, focus, and endurance to flee… but what about three 
hours or three days later?

Let’s review cortisol’s functions: 

It diverts the body’s essential resources into promoting survival •	
It causes blood sugar, pulse, and blood pressure to rise •	
It dampens immune defenses •	
It shuts down reproductive functions •	
It causes a reduction in stomach acid production and an increase in •	
elimination of food in the intestinal tract so your system will not be 
distracted by digestion
It heightens your brain awareness, so no sleep for you•	
It suppresses growth hormone production (who cares about growth •	
and repair of tissues in the face of death or major stress!) 
It reduces thyroid hormone activity by decreasing production and •	
inactivating circulating thyroid hormone

Clearly, these adaptive responses are beneficial in the short term. But 
what can we expect when the hormone initially designed to protect 
us from imminent death eventually becomes the cause in the long 
run? The research on stress-mediated diseases to date is quite clear—
diabetes, high blood pressure, heart disease, stroke, cancers of all types, 
infertility, obesity, metabolic syndrome, inflammation, mood disorders, 
osteoporosis, and irritable bowel syndrome are but a few of the diseases 
you can potentially look forward to developing. 

As you begin to examine how your stressors are affecting you on a 
personal level, let us extend the scope even further and turn to how stress 
and stress-related diseases affect us on a larger scale.
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CHAPTER THREE

Turbulence! Understanding Stress And Society

"Oh, you hate your job? Why didn’t you say so? There’s a support 
group for that. It’s called EVERYBODY, and they meet at the bar."

 Drew Carey

Rushing out of the office where you’ve been working late – again – you 
collect your bags from the tiny cubicle where you’ve been sitting all day 
typing on the computer and breathing recycled air. Stumbling outside, you 
pass a group of colleagues huddled together smoking cigarettes in front 
of the building. Waving good-bye to them, you rush down the littered 
sidewalk, past the music store booming tunes from speakers and into the 
subway station. You catch the last train which is filled to the brim with 
frazzled administrative assistants, impatient mothers of small children, and 
college kids hitting the bars for a night on the town. Pressed up against 
your fellow stressed out commuters, you patiently wait until your stop is 
announced then proceed to run like crazy down the street to collect your 
two kids from daycare; miraculously, you’re only one minute late!

The above scenario may not fit *your life* exactly; you may drive a truck 
or teach high school students or stay home with your children or work out 
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of doors. However, if you live and work in the Western world, you’ll be 
subjected to the effects of environmental and societal stress regardless 
of your daily routine.

According to the American Institute of Stress:

43 percent of all adults suffer adverse health effects due to stress.•	
75 to 90 percent of all visits to primary care physicians (PCPs) are for •	
stress-related complaints or disorders.
An estimated one million workers are absent on an average work •	
day due to stress-related complaints. Stress is believed to be 
responsible for more than half of the 550 million workdays lost 
annually because of absenteeism.
Stress has been linked to all the leading causes of death, including •	
heart disease, cancer, lung ailments, cirrhosis of the liver, and 
suicide.
Nearly half of all American workers suffer from symptoms of •	
burnout, a disabling consequence of stress on the job.
Work place violence is rampant. There are almost two million •	
reported instances of homicide, aggravated assault, rape, or sexual 
assault. Homicide is the second leading cause of fatal occupational 
injury and the leading cause of death for working women.

We’ve already defined several terms related to stress. However, let us 
further delineate the meaning and types of chronic stress:

Chronic continuous stress: Continuous exposure (days or weeks) to 
stressful situation 

Chronic repeated intermittent stress: Repeated daily exposure to the 
same stressor (for 30 minutes to 4 hours) for one or more weeks

Chronic variable stress: Chronic exposure to variable daily stressors 

Perhaps you have come to embrace your various types of chronic stress as 
a normal part of your life. As someone who’s studied this phenomenon in 
great detail and personally experienced it, I’m here to tell you that, while 
chronic stress seems to have become an iconic element in our society, it is 
absolutely not, nor will it ever be, normal. 
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Although Adrenalogic focuses primarily on the health consequences of 
chronic stress, taking a step back to understand how stress affects various 
external aspects of our lives makes its role that much more compelling. Let 
me elaborate a bit more on the major causes of societal and environmental 
stress.

STRESS IN THE WORKPLACE

Have you heard the term "going postal?" It’s not at all a light-hearted 
statement but, if you heard someone say it, you’d know immediately that 
they were having a very bad day at work. Sadly, it’s an accurate portrayal of 
how many workers feel day after day. It may reassure you to know that you 
are not alone and to understand that workplace stress affects us all. 

What is workplace stress exactly? The National Institute of Occupations 
Safety and Health (NIOSH) defines it as, "the harmful physical and 
emotional responses that occur when the requirements of the job do not 
match the capabilities, resources, or needs of the worker." Simply put, this 
means that when work overwhelms us, we get incredibly stressed out. 

Here are some facts about stress in the workplace:
In 1992, a United Nations Report labeled job stress "The 20th •	
Century Disease." 
A few years later, the World Health Organization claimed job stress •	
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to be a "World Wide Epidemic."
A 2002 •	 Aventis Healthcare survey in Canada found 51 percent of 
employees experienced "much stress" at work, with 25 percent of 
them succumbing to physical illness as a direct consequence. 
In Japan, the term "karoshi" has been coined to describe sudden •	
death due to job stress. Since the late 1980's, this condition has 
received so much attention that major Japanese corporations have 
adjusted work environments accordingly. 
The •	 Australian Psychological Society reported that in 2002, stress 
accounted for over half of all long term (twelve or more weeks) 
compensation claims among Australian workers that did not involve 
an injury.

In our "work more, stress more, earn less" society, late nights at the office, 
burn-out, stress-induced disability leave, disability payouts, and work 
place rampages have become increasingly common. During your next 
coffee break, consider some basic statistics cited by The National Institute 
of Occupational Safety and Health: 

40 percent of workers feel their job is very or extremely stressful•	
25 percent view their jobs as the number one stressor in their lives•	
75 percent of employees believe that workers have more on-the-•	
job stress than a generation ago
29 percent of workers feel "quite a bit" or extremely stressed at •	
work
26 percent of workers are "often or very often burned out or •	
stressed by their work"
Job stress is more strongly associated with health complaints than •	
financial or family issues

Why do we let ourselves "go there?" When times are tough, many people 
are grateful to have a job and bring in a steady income. We do not want to 
risk getting laid off or fired so we work the extra hours or juggle too many 
tasks. There’s also the basic human characteristic of competition: if Maria 
got promoted because she works harder and faster, then I better do the 
same. This can be a good thing if it drives us to excel, but it can it can easily 
backfire – forcing people away from down time, friends, family and rest.
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The specific sources of job stress are many but seem to be directly 
related to the number of hours worked, dangerous or unpleasant working 
conditions, poor social environment, and job insecurity. 

In addition to the costs on our health and psyche directly caused by job 
stress, the economy takes an equally huge hit from such indirect costs as:

Accidents•	
Absenteeism•	
Employee turnover•	
Diminished productivity•	
Legal costs •	

To elaborate, among American workers, job stress accounts for 
absenteeism rates of 19 percent and job turnover rates of 40 percent. 
The Bureau of Labor statistics estimates the median absence from such 
stress-induced absence at twenty-three days, four times the level of all 
nonfatal occupational injuries and illnesses. Additionally, 60 percent of 
worker compensation awards are related to stress.

To supplement these indirect expenditures, the direct medical costs 
subsequent to job related stress are equally mind-boggling (data from: 
National Foundation of Brain Research, NIOSH, Harvard Business 
Review): 

Healthcare expenditures are nearly 50 percent greater for workers •	
who report high levels of stress
$171 billion dollars spent annually•	

º $145 billion for injuries

º $26 billion for diseases 
15 American workers die daily from an injury suffered at work•	
134 American workers die daily from work-related diseases•	
Depression, a common problem among workers, costs the US $44 •	
billion per year in lost productivity 
38 American workers develop work-related diseases•	
11,000 American workers are treated in emergency departments •	
for work-related injury and disease daily
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In 2002, the journal Metabolism noted, "The disability caused by [job] 
stress is just as great as the disability caused by workplace accidents 
or other common medical conditions such as hypertension, diabetes, 
and arthritis." 

Understanding the enormous weight that job stress puts on individuals, 
tax payers and families, now is an ideal time to introduce you to Owen. 

OWEN’S STORY

Owen was a twenty-six-year-old man who looked like he was going on 
thirty-eight. He was already showing signs of aging despite the fact the 
he was supposed to be at the physiological prime of his life. He had 
graduated from a small town high school and from there moved directly 
into what he considered to be his lifelong profession: assembly line work 
at a major automotive manufacturing company. 

Owen had come to see me because he was "stressed and tired." He 
had seen the physician at his place of employment and was told he was 
"fine." He had tried three different anti-depressants all of which caused 
side effects and did not improve his depression. Furthermore, he told me 
he had "no reason to be depressed." He had felt perfectly well until two 
years ago. He was currently working fifty hours per week, had no financial 
constraints, had a girlfriend he adored, and had great relationships 
with his family. He did not drink alcohol but did smoke about a pack of 
cigarettes daily. He ate a relatively unhealthy diet of fast food because it 
was convenient, and his work schedule did not allow him much extra time 
to exercise.

At Owen’s initial visit with me, I spent a great deal of time gathering as 
much history as I could. The patient will always tell you what their diagnosis 
is (indirectly) if you simply ask enough of the right questions. Owen had 
always been healthy, no surgeries, no major medical problems, and no 
chronic medications. He had gone to work at the factory when he was 
nineteen years old, and his work required him to be exposed to different 
types of chemicals and loud noises (although he wore the appropriate 
protective gear). He worked twelve hours shifts, rarely took breaks, and 
stood for most of the time.
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Owen recalls that for the past three years, his work schedule had changed, 
and he was now working the third shift. His new work hours required him 
to start work at 5 pm and work until 5 am. Since the days of the week he 
worked varied, he was never able to maintain a normal schedule. He was 
already feeling run down at the time his schedule change, but he noticed 
that many of his symptoms worsened thereafter. He was suffering from 
insomnia for which he has taking over-the-counter sleep aids. His energy 
levels during his new "daytime" dwindled and he could not focus. Sex, 
stamina, and sensibility were all gone. 

Owen’s initial test results were not surprising. His stressors started much 
earlier in the form of poor dietary habits, smoking, and his sedentary 
lifestyle. His stress response system was then further disrupted by his 
fifty-hour work week and the constant physical demands to which he 
was exposed. Add to that third shift work, and you end up with Owen’s 
dilemma: the lab results of a person three times his age! 

Owen’s testosterone and DHEA levels were low, his cortisol levels were 
backwards (high when they were supposed to be low and vice versa), his 
melatonin level was low (which can cause sleep disruption and premature 
aging) as were his growth hormone and thyroid hormone levels. Not 
surprising, right? Since hormones are released at particular times and in 
particular patterns, Owen’s hormones had no idea when to be released 
since his sleep wake cycle was constantly changing. His constant state of 
fight or flight demanded his body to focus its attention upon surviving 
rather than thriving… Hence, no sex, no energy, no focus, and no sleep. 
With regards to his memory loss, what Owen also did not realize was that 
if cortisol levels are elevated over prolonged periods of time, damage 
occurs to the area of the brain that controls memory, the hippocampus 
(there is some evidence in the medical research to suggest this change 
may be irreversible in the face of chronic stress).

The defining moment for Owen’s physical and mental demise was his 
change in schedule to third shift. Significant research has been done 
on the detrimental effects of third shift work on both health and work 
performance. Workers who work on a variable shift schedule (and hence 
disruption of their normal circadian rhythms) experience more physical 
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complaints (i.e. headaches, depression, fatigue, lack of concentration), 
health problems (such as heart disease and cancer), and increased rates 
of errors and accidents on the job. As such, in addition to prescribing a 
gradual change in his lifestyle (smoking, eating habits, etc.), I also had to 
write a letter to Owen’s employer restricting Owen from engaging in any 
third shift work. As long as Owen worked a variable schedule, his internal 
clock would be perpetually disrupted, he would never feel good, and he 
would risk future health problems.

Within two months of Owen reverting back to a daytime work schedule 
of no more than forty hours per week, he was feeling "50 percent better." 
I prescribed several supplements including melatonin to help his body’s 
internal clock realign itself back to normal. His test results three months 
later showed improvement in all previous hormone abnormalities, simply 
from reducing his work related stress! Owen is the perfect example of 
someone who did not need exotic testing, expensive pharmaceutical  
drugs, or hormone replacement. His body was already well-equipped  
to fend for itself and simply needed to correct environment in which to 
do so.

Help is available to those of you who can relate to Owen’s situation.  
There are excellent resources to help guide you to "busting" job stress 
and offer advice and assistance. You will find a listing of resources at the 
end of this book.

SOCIETY’S RESPONSE TO STRESS & BIG PHARMA

How do we solve our problems related to stress? We use drugs. Nearly 
half of all Americans take at least one prescription drug and over one-
third take at least two drugs. In many of these cases, prescription drugs 
fail to address the true underlying problem, cause adverse side effects, 
inadequately treat symptoms, and lead to approximately 106,000 deaths 
annually. Sleep disturbances are one of the most commonly reported 
symptoms of stress. Nearly half of the U.S. population reports stress-
disrupted sleep citing concerns over money and employment as the 
primary reasons and sleep aids are used by 16 percent of Americans 
who have trouble sleeping. Since "symptoms often equals drugs" in 
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our current situation, the pharmaceutical companies thrive in our modern 
medical predicament. In fact, according to Fortune 500’s Industry Rankings, 
pharmaceutical manufacturing was the most profitable industry in the  
U.S. from 1995 to 2002, and in 2008 it ranked third with profits after taxes of 
about 19 percent. From 1999 to 2009, the number of prescriptions purchased 
in the United States increased 39 percent even though the U.S. population 
grew only 9 percent. Furthermore, prescription drug sales were $300.3 
billion in 2009 and IMS Health forecasts a 3 percent to 6 percent annual 
growth in the U.S. pharmaceutical market in the next five years, reaching 
$360 to $390 billion in 2014! Due to the significant overlap in stress-related 
bodily disorders, it is difficult to accurately quantify the economic burden to 
society of specific pharmaceutical agents. What is known is that Americans 
spend approximately $86 billion dollars annually on anti-depressants and 
around eight billion dollars on medications to treat insomnia. If you were 
to examine "America’s Most Wanted" list of prescription drugs, you would 
find the pain medication Vicodin to be numero uno. 

Rounding out the Top 20 are:

#12 Xanax (anti-anxiety)•	
#14 Zoloft (anti-depressant)•	
#19 Ambien (insomnia) •	
(Forbes.com)

Are we stuck in a consumer-driven, quick fix society forever? Will North 
Americans continue down this road now that we know so much about the 
terrible burden stress carries and the importance of work/life balance and 
general happiness? Although this knowledge is not new, some societies 
have been slow to embrace change. The positive news is that change is 
in the air as evidenced by the emergence of numerous global non-profit 
organizations with missions to combat the global stress pandemic. The next 
section discusses an example of a fresh perspective.

BATTLING STRESS THE NORDIC WAY

To turn the tables, let’s focus on a part of the world where levels of both 
happiness and productivity are high– Scandinavia. The Nordic countries 
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which include Sweden, Denmark, Iceland, Finland, and Norway are known 
as a hub of innovation, productivity and work/life balance.

Troels Theill Eriksen, Martin Kruse and Gitte Larsen, authors of the 
business article, The Scandinavian Way, summarize this mode of working 
and living: "When Europe needs vision, it looks increasingly often to the 
Nordic area. The countries to the north have managed to create a welfare 
system with free education, public support plans, and a well-developed 
public health service. The Nordic countries top the international rankings 
of the most competitive regions in the world despite their having some 
of the highest taxes in the world, and despite their workers working fewer 
hours than those of almost any other country. Measured in GNP per 
capita, the Nordic region, if defined as one country, is among the richest 
in the world, surpassed only be Luxembourg, Switzerland and Ireland. 
Moreover, the five Nordic nationalities are some of the world’s happiest. 
How is it possible?"

How is this possible? Erikson, Kruse and Larsen go on to explain 
thoroughly. Factors include the use of a democratic management style 
in most Scandinavian businesses. This means that managers enter into 
discussions with subordinates to achieve consensus and work to create 
"productivity, employee happiness, and collegiality among the staff."

In addition, "Scandinavians from childhood are taught to think 
independently and critically. Nordic employees have developed their 
professional skills out of personal interest and not from the likelihood of 
getting a job or good salary. That gives a high level of competence and  
some of the world’s most motivated workers. That combination is  
particularly important because research into creativity shows that the 
combination of strong qualifications and motivation is required for 
creativity and, in the end, innovation." 

Need more convincing of Nordic triumph? According to Forbes 
magazine, Iceland is the world’s healthiest country. "Icelanders enjoy one 
of the world’s highest healthy life expectancies. The country is also one 
of the world’s least polluted… and also has one of the highest physician 
densities, 3.62 per 1,000 people." (Forbes.com, 2008 World’s Healthiest 
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Countries).

STRESS IN THE ENVIRONMENT

You might not think much about the belching smoke-stack down the 
street from your apartment building, the constant racket coming from the 
screaming sirens racing by your office building, or the bright, unnaturally 
orange candies you pop in your mouth. Realize that stress does not have 
to come in the form of a fight with your spouse or a bad day at work. 
Environmental stressors are equally important in causing disease and 
premature death. 

An environmental stressor is any type of force or event in our environments 
that causes our bodies to mount a stress response. Given the fact that 
most disease is acquired from your environment and not your DNA, a 
discussion about environmental stress is clearly worthwhile. Modern day 
environmental stressors come in many forms. Here are some of them:

Pollution•	
º Air

º Water

º Noise

º Land
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Radiation•	
º Consumer products

º Medical (accounts for 50 percent)

º Radon

º Cosmic
Food and water sources•	

º Additives/preservatives

º Contamination

º Highly processed/transformed
Medications•	

º Prescription

º Over the counter
Local environment•	

º Classroom over crowding

º Work place environment

º Home environment

º Heavy metal contaminants in air, food, water

Like many things in life, we sometimes get used to (or desensitized to) 
environmental hazards. Living in an urban setting may mean dealing with 
crazy traffic and cranky passersby which we sometimes need to "tune 
out." But, an abundance of stressful factors without time to relax and 
unwind – away from pollution and noise – causes wear and tear on our 
mental and physical health.

Over the past several decades, concerted steps have been taken to 
address and reduce our exposure to environmental stressors. Worldwide, 
governments have taken measures to limit emissions of carbon dioxide  
and other greenhouse gases in order to reduce air pollution. One example 
is The Kyoto Protocol, an agreement between countries ensuring a 
reduction in carbon dioxide emissions. Concerns over the safety of our 
food supply and availability of healthy foods has been prompted the U.S. 
Federal Drug Agency (FDA) and the Federal Government to increase 
funding and manpower to improve the quality of our food supply. The 
FDA has also expanded its involvement of regulation of medical radiation 
exposure, the most common source of harmful radiation. Due to the 
increase in adverse effects from radiation exposure (hair loss, skin changes, 
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etc.), the FDA is mandating improvements in quality assurance practices, 
closer monitoring of devices and radiation doses to which patients are 
exposed, and the development of national registries for radiation doses. 

Large scale changes may take several years to come to fruition. But, you 
can take steps now to reduce your exposure to environmental stress. You 
can choose where you live, how you live, what you eat and drink, and how 
loud you like your music.

STRESS AND RELATIONSHIPS

While being involved in a loving, trusting and honest relationships can 
provide a huge range of benefits – from better sleep to better skin, the flip 
side of intimacy means that when love or friendship have "gone south" 
your health and happiness suffer. 

It is likely not coincidental that the list of most stressful professions and 
the list of professions with the highest divorce rates overlap considerably. 
These professions include: politicians, taxi cab drivers, police officers, fire 
fighters, and doctors. Time away from family and stress levels beyond 
what is considered normal are most often to blame.

If you want to talk about stress as it relates to work AND family, a group 
particularly affected by stress-induced divorce are members of the armed 
forces. A 2009 report released by the Pentagon found the divorce rate of 
all divisions of the armed services to be on the rise. Quoting Joe Davis, 
a spokesman for the Veterans of Foreign Wars, "Every marriage has 
controllable and uncontrollable factors, but when you interject eight years 
of war, preparing for war, being at war, coming home and having to think 
about going back to war again - and when you have children - it just has a 
tremendous impact on the family unit." And don’t forget the stress of war 
manifests in several types of mental health conditions, including PTSD, 
a condition strongly associated with low cortisol states as we will discuss 
further in Chapter Eight.

With respect to divorce, stress is at the top of the list of causes. In the 
U.S., the divorce rates for first, second, and third marriages are 41 percent,  
60 percent, and 73 percent respectively. 
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Our stress also affects how we relate to our children. Consider how you 
feel when you come home from a long day at the office. You are mentally 
and emotionally spent and are wondering how you are going to muster 
the enthusiasm to cook dinner, help your child complete her homework, 
and somehow manage to fit in some "quality time" (and perhaps extra 
work!) before bedtime. 

Although it is unimaginable for most of us to think about abusing or 
neglecting our children, stress can both impair our mental and emotional 
health and also lead us to take on negative habits, like abusing drugs or 
alcohol. These behaviors can often lead to neglect of self and children. 
A 2004 report released by the National Institute of Justice found there to 
be a direct correlation between stress and domestic violence. The report 
cited such stressors as spousal unemployment and couples under financial 
strain to result in rates of abuse three times higher than in the general 
population.

Stress on today’s working families is further fueled by the very limited 
access to quality daycare. Further, family members nowadays may be 
scattered across the globe leaving many parents without the help of 
grandparents or other relatives to assist with child-rearing and emotional 
support. This puts further stress on duel and single parents who are then 
100 percent responsible for all things emotional, physical and material 
when it comes to child-rearing. If it takes a village to raise a child, than we 
better start developing a new urban plan - quick.

Having had the chance to delve into the details surrounding environmental, 
societal and work-related stress, you may feel overwhelmed. Luckily, in 
democratic countries such as ours, we’re free to explore new work 
opportunities, new relationships and new experiences. Our lives will 
clearly never permit us to avoid everything potentially toxic to our stress 
response systems. By improving personal habits and choices, engaging 
in community outreach and education, and helping to amplify the voices 
of law-makers and organizations who promote healthy environments, you 
can join others in fueling the winds of change.
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CHAPTER FOUR

Decoding The Truth: Moving Beyond  
"Adrenal Fatigue"

"He who has health, has hope; and he who has hope,  
has everything."   
Arabian Proverb

In Chapter One, I touched on my reservations about "adrenal fatigue." 
And, while I’m wary of belaboring the point, the sub-title of this book is, 
after all, "outsmarting stress" and, in order to outsmart stress, we need 
to fully understand the hard science about how our bodies really work. In 
this vein, the topic merits a much more detailed discussion of the adrenal 
fatigue phenomenon. In fact, this entire chapter is dedicated to exploring 
it further. 

To give you a taste of the growing concern in the scientific field about the 
issue, I was recently quoted in a blog post for Ortho-Molecular Products 
contemplating, "Is Adrenal Fatigue just a Phantom ‘Internet Disease’?" 
Here’s an excerpt from that article and my response to it:

In August 2010, the Hormone Foundation and Endocrine Society published 
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and distributed their "Myth vs. Fact" sheet about Adrenal Fatigue where 
they claim: 

"Adrenal fatigue is not a real medical condition. There are no scientific 
facts to support the theory that long-term mental, emotional, or physical 
stress drains the adrenal glands and causes many common symptoms. 
There is no test that can detect adrenal fatigue. Supplements and 
vitamins made to "treat" adrenal fatigue may not be safe. Taking these 
supplements when you don’t need them can cause your adrenal glands to 
stop working and may put your life in danger."

"There is absolutely no dispute within the medical literature, which spans 
almost eighty years, on the effects of both acute and chronic stress 
on aging, disease formation, and early mortality. And though it is true 
the science does not validate the existence of primary adrenal gland 
failure independent of all other organ systems, the use of the term 
‘adrenal fatigue’ has been beneficial in promoting the recognition of the 
relationship between stress and disease. Unfortunately, the use of this 
term has been detrimental in several respects.

First of all, the adrenal glands are just one of many organs and structures 
involved in the stress response system. And as members of a system, 
they cannot and do not act independently. To promote the adrenal 
gland as being an independently functioning, central component of the 
stress response system is not only inaccurate but also diminishes the true 
complexity of the neuroendocrinological system."

If you’re keen to know how followers of adrenal fatigue classify the 
disorder, here is a short definition: A maladaptive state in which adrenal 
corticosteroid production is significantly diminished in response to 
repetitive and chronic psychological stress; the resulting state of 
hypoadrenia then renders the body incapable of:

Perpetuating an adaptive chronic fight or flight response•	
Mounting an appropriate stress response to acute stressors•	
"Adrenals simply cannot keep up with demands placed upon •	
them" 
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So, if adrenal fatigue is not accurate or useful, what do healthcare 
providers, whether conventional or alternative, have to gain from 
applying and promoting this diagnosis? Well, it depends. Some may not 
fully understand the complexities of the stress response system. Others 
may actually agree with their patients who have self-diagnosed adrenal 
fatigue or promote this diagnosis in order to promote sales of nutritional 
supplements to "fix" the problem.

And, yes, there are countless supplements and vitamins available on the 
market which claim to improve or cure adrenal fatigue. And while many of 
these supplements are not outrageously expensive (ranging in price from 
$12 to $50 per bottle), the content, quality, and claims made by some are 
questionable at best (in light of the lack of FDA regulation). Moreover, 
some consultants promote an intensive treatment regimen consisting 
of three or more supplements per day for months or even years. While 
supplements can be potentially helpful in some patients with low cortisol 
states and HPA axis (stress system) dysfunction, many patients pay a high 
price since the cost for "therapy" is often not covered by their health 
benefit plans. This can be frustrating since some find either partial or no 
sustained improvement in their symptoms, particularly if the underlying 
cause of their low cortisol is never identified and treated.

This is not to say that certain pharmaceutical grade supplements have no 
clinical usefulness. In fact, some have been studied and have been shown 
to clinically improve dysfunctional stress responses as you will learn later 
on when we discuss treatment options. Not all supplements are created 
equal, and I will teach you what to look for.

PRACTICING GOOD MEDICINE

Now that we have a grasp on the pioneering effect that Hans Selye and 
others had on our comprehension of what stress does to our bodies, 
we can better appreciate the intricacies of the stress response and why 
ascribing a "one size fits all" diagnosis of adrenal fatigue to all who are 
fatigued completely misses the boat. 

While the adrenal glands do play a definite role in how we feel day to 
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day (whether that’s energetic or exhausted), as we’ve now established, 
the term "adrenal fatigue" is, at best, a misnomer. According to the 
Mayo Clinic (one of several medical establishments in disagreement with 
this concept), the term adrenal fatigue is used by some practitioners of 
alternative medicine who then claim adrenal fatigue to be too mild to be 
picked up on standard blood tests. They go on to state that proponents 
of this unproven term claim it to be a mild form of adrenal insufficiency 
rendering a patient incapable of producing enough stress hormones to 
produce an adequate fight or flight response. 

As a physician who has practiced both the traditional [sometimes known as 
"conventional"] medicine and integrative [inaccurately termed "alternative" 
or "holistic"] medicine for over a decade, I can tell you that this description 
ascribed to adrenal fatigue does not adequately describe the complexity 
of our stress response systems. 

Our bodies are quite sophisticated and designed to rebalance or adapt 
to a variety of assaults. In fact, when we are subjected to either acute 
or chronic stress, a complex series of events takes place to ensure our 
survival. Your adrenal glands are only one player in the stress game. And a 
successful game relies heavily on your adrenals working together with your 
brain, your immune system, and other systems. To imply that the adrenal 
glands are central to the entire stress response process and unilaterally 
responsible for all our undiagnosed symptoms is both short-sighted and 
inaccurate. To illustrate, here is a snapshot of a relevant case study – a 
complaint stemming from a patient’s encounter with a physician with an 
interest in holistic medicine –taken from MD Dialogue (2008), a newsletter 
created by the College of Physicians and Surgeons of Ontario:

"On the recommendation of a friend, a female patient decided to see 
a physician who had an interest in holistic medicine and naturopathic 
medicine. The patient had a history of fatigue, shortness of breath and 
frequent colds and wanted to see if complementary medicine could 
resolve her symptoms… After hearing the patient’s history, the doctor 
diagnosed her as having food allergies, ‘tired adrenals,’ and an excess 
amount of yeast in her system…
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The doctor believed that the patient’s symptom of fatigue, in the presence 
of low normal cortisol, was consistent with ‘adrenal fatigue.’ The values 
of numerous other blood tests also suggested masked food allergies or 
an imbalance of organisms in the bowel, as possible explanations, she 
wrote. The doctor recommended Vega testing [a machine that uses low 
electrical currents to interpret a health profile], specialized blood testing, 
and advised her to purchase certain nutritional supplements…

Overall, the [Complaints] Committee did have some concerns, and 
decided to require the doctor to be cautioned by a panel of the Complaints 
Committee. The points of concern were that she should have conducted 
a physical examination, and she should have been more fulsome in her 
information provided about Vega testing."

The unfortunate aspect to this scenario is that the patient did have 
debilitating symptoms, and the physician correctly diagnosed a low cortisol 
state which appeared to be caused by numerous factors. Unfortunately, 
the physician partially invalidated her diagnosis and was subsequently 
penalized by ordering unconventional testing and by not performing a 
physical examination which is considered to be the "standard of care." 

In my experience, this is not uncommon. In fact, some practitioners who 
diagnose patients with adrenal fatigue are not physicians or qualified 
healthcare professionals and may not thoroughly understand the 
proper testing and treatment protocols of low cortisol states. This then 
contrasts with traditionally trained physicians who learn nothing about 
how to treat subtle abnormalities in cortisol highs and lows. This not 
only leaves patients in limbo but also has only served to further fuel the 
fire of misunderstanding and animosity between the conventional and 
integrative medical communities.

SEMANTICS MATTER 

Why does it matter what term we use to describe how low cortisol states 
arise? Isn’t it just semantics? No! While it’s expected and often healthy to 
have some discord in medicine – it keeps all of us on our toes – there’s 
also a danger when professionals choose to hang on to hypotheses that 
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are no longer valid. Many medical professionals around the world agree 
with my contention that calling this syndrome "adrenal fatigue" is not 
only misinformed but potentially dangerous as well. It’s vitally important 
to correctly understand how our mind and body function so we can take 
the proper steps towards corrective action and not neglect potentially 
serious underlying medical conditions. 

I have seen patients who were diagnosed with adrenal fatigue who did 
have low cortisol, but it wasn’t because their adrenals "pooped out." It 
was actually because they had other underlying diagnoses such as cancer 
or a chronic infection or a vitamin deficiency, etc. They had seen their 
doctor or chiropractor or healthcare professional complaining of fatigue, 
mild depression, and the like, their salivary cortisol levels were low, and 
they received their 'adrenal fatigue’ diagnosis stamp without anyone ever 
investigating the cause of their low cortisol! In several cancer patients, 
their adrenal fatigue diagnosis was ultimately their death sentence 
because, by the time I saw them, it was too late despite the treatment 
they had received for their adrenal fatigue. For instance, Richard, a sixty-
year-old patient later diagnosed with metastatic lung cancer, did not see 
his doctor at first when he began suffering from extreme fatigue. He did 
his own research online and discovered a website about adrenal fatigue. 
After thoroughly reviewing the site and deciding he could have offered his 
services as the poster child given the dramatic overlap of his symptoms, he 
promptly ordered ten different "adrenal boosting" supplements. After six 
months of taking these supplements and finding they were not helping, 
he finally decided to see his doctor… and by that time, it was too late. 

If you have already been diagnosed with or think you may have adrenal 
fatigue or you’re just learning about the dispute behind the adrenal fatigue 
diagnosis, this is a lot to take in. So, if you feel frustrated, please don’t. 
The good news is that you’ve taken the first steps in better understanding 
stress and how it can help, make you feel unhealthy and potentially sick 
if it is chronic in nature. Reading Adrenalogic takes this a step further 
by empowering you with even more knowledge so that you are not 
misdiagnosed and thus mistreated – you can take control of you. Being told 
you have adrenal fatigue is like being told you have a fever. The question 
you will now become proficient in asking your doctor is: "Why?!"
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LEGITIMIZING YOUR DIAGNOSIS:  
THE CURRENT CONSENSUS 

To further emphasize the need for a change in terminology and how 
semantics truly are standing in the way of medical progress and 
understanding, here is a small sampling of feedback from a variety of well-
respected and widely reviewed medical organizations.

"Adrenal fatigue" is not a real medical condition. There are no scientific 
facts to support the theory that long-term mental, emotional, or physical 
stress drains the adrenal glands and causes many common symptoms… 
Supplements and vitamins made to "treat" adrenal fatigue may not be 
safe. Taking these supplements when you don’t need them can cause 
your adrenal glands to stop working and may put your life in danger."

From the Endocrine Society web site, Chevy Chase, MD 

"There’s no question that fatigue is at least partly due to the interactions 
between the brain and the adrenal glands. But it’s a gross oversimplification 
of the origins of fatigue to imply that the adrenals are a major cause."

Dr. Daniel Clauw, Director of Chronic Pain & Research Center, University 
of Michigan

 "Adrenal fatigue is a worthless diagnosis… claims of marked improvement 
following some intervention most likely fraudulent." 

Dr. Paul Rosch, President American. Institute of Stress 

"Is adrenal fatigue real? Yes and no… Like many things in this arena, it’s a 
grain of truth surrounded by a lot of hype and peddlers of quick fixes." 

Dr. Brent Bauer, Mayo Clinic Complementary and Integrative Medicine 
Program 

"Proponents of adrenal fatigue claim that it’s caused by chronic stress. 
There also are claims that special tests, available for purchase, are needed 
to diagnose adrenal fatigue. By seeking unproven tests or treatments 
for adrenal fatigue, you could delay the diagnosis of a real, treatable 
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condition or take something that would impair the adrenal glands. 
Adrenal supplements, sold in stores or on the Internet, can suppress the 
amount of hormones produced by the adrenal glands. Patients dealing 
with extreme fatigue or who suspect an adrenal problem should seek care 
from an internist or primary care physician. A doctor can also look for 
other problems that could be the underlying cause of fatigue or muscle 
aching, such as depression, fibromyalgia and obstructive sleep apnea."

"It’s frustrating to have persistent symptoms your doctor can’t readily 
explain. But accepting a medically unrecognized diagnosis from an 
unqualified practitioner could be worse. Unproven remedies for so-called 
"adrenal fatigue" may leave you feeling sicker, while the real cause — 
such as depression or fibromyalgia — continues to take its toll."

Todd Nippoldt, MD, Endocrinologist at the Mayo Clinic. (Mayoclinic.com)

The simplistic nature of this label truly underestimates the complexity of  
the mind-body connection and undermines our body’s capacity to 
persevere in the face of chronic stress. In addition, the term is an 
unrecognized medical diagnosis within the traditional medical community 
bringing only mockery and disappointment to any patient presenting to 
their physician with a self-affixed diagnosis of adrenal fatigue. I suggest, as 
do many of my colleagues, that we use the long-standing term "HPA axis 
dysfunction" when referring to the actual cause of stress-related disorders 
and diseases influenced by the HPA axis. Furthermore, conditions of 
abnormally low cortisol (whether chronically low or abnormally low in 
response to an acute stress) are more accurately termed hypocortisolism, 
not adrenal fatigue.

BEYOND ADRENAL FATIGUE: 
DYSFUNCTION VS. DISEASE

Now, I’m not going to tell you that the symptoms of the millions of people 
(perhaps you!) diagnosed with adrenal fatigue are not real. In fact, a huge 
number of my own patients come to me describing symptoms of:

General exhaustion and fatigue•	
Foggy thinking and difficulty concentrating•	
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Depression•	
Chronic pain syndromes (i.e. fibromyalgia) •	
Difficulty sleeping•	
Intolerance to stress•	

However, though these symptoms are real and do derive in part from  
adrenal gland dysfunction, I must reiterate what I said in the initial article 
excerpt: the adrenal glands cannot and do not act independently. You 
see, it’s the HPA axis  hypothalamus + pituitary gland + adrenal glands 
(illustrated below), influenced by numerous other hormones and organ 
systems, that creates the function and dysfunction we discuss in this book. 

To use an analogy, it’s kind of like a football team. The quarterback does 
not make all of the plays and act independently of his team; he strategizes, 
discusses the plays with his team-mates who then signal each other to 
carry out the action. The strongly influential crowd in the background then 
subliminally affects the team by either cheering them to victory or booing 
them to defeat. That’s hard science – and it’s good sportsmanship!

Image from the National Institute of Health

LOCATION OF THE COMPONENTS OF THE 
HYPOTHALAMIC-PITUITARY-ADRENAL (HPA) AXIS 

the body’s stress-response football team 

Pituitary
Gland

Adrenal
Gland

Kidney

Hypothalamus
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While the symptoms listed above are common, they are generally not life-
threatening and thus often missed by traditional testing methods. However, 
there are two rare but serious diseases associated with dysfunctional 
adrenal glands – Cushing’s Syndrome and Addison’s Disease.

Cushing’s Syndrome occurs as the result of too much cortisol in the blood 
for an extended period of time. The two types of Cushing’s Syndrome, 
exogenous (from an outside source) and endogenous (from a source 
within the body), share a common list of symptoms but different causes. 
Exogenous Cushing’s Syndrome occurs in patients taking cortisol-like 
medications, and is temporary, ceasing when the patient has finished the 
course of medication. The endogenous form of this endocrine system 
disease is far rarer, and results from a tumor or tumors either on the 
adrenal glands or the pituitary gland.

Cushing’s Syndrome symptoms include the following:

Weight gain•	
Bone loss•	
Muscle loss and weakness•	
Easily-bruised, fragile skin•	
Reduced sex drive•	
Menstrual disturbances•	
Depression/inability to think clearly•	

Addison’s Disease, also among the rare endocrine system diseases, occurs 
in fewer than one hundred and fifty people in a million. Also referred to as 
primary adrenal insufficiency, Addison’s Disease occurs when the adrenal 
glands produce an insufficient amount of steroid hormones despite the 
presence of an adequate amount of ACTH, the hormone that triggers the 
adrenal glands to release steroids. Most often, this condition occurs as a 
result of actual destruction of adrenal gland tissue either from infections 
or from autoimmune disease.

The steroid hormones produced by the adrenal glands, and deficient 
during Addison’s Disease, hold many important functions including the 
regulation of blood sugar levels, helping the body fight infection and 
stress, and maintaining normal sexual drive. 
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Addison’s Disease symptoms include the following:

Fatigue, weakness, loss of appetite•	
Muscle and joint pain•	
Gastrointestinal problems (nausea, vomiting, etc.)•	
Darkening of the skin on the face, neck, and back of hands•	
Low blood pressure and blood sugar•	
A craving for salt •	

It is interesting to note that many patients with low (but not absent) cortisol 
have many of the same symptoms as patients with Addison’s Disease, 
albeit more mild in nature. In fact, Dr. Baschetti has written numerous 
articles astutely pointing out that patients with Chronic Fatigue Syndrome, 
a condition associated with hypocortisolism, share forty-three symptoms 
with patients who have Addison’s Disease. He goes so far as to propose 
that chronic fatigue syndrome be termed "sub-clinical Addison’s Disease." 
I will elaborate on this further in the chapter on hypocortisolism.

STRESSORS AND THE HPA AXIS:  
WHY, WHAT, AND HOW

Stressors go beyond where you work or who you are married to. In fact, 
anything your body perceives as disrupting internal balance, whether 
internal or external, is considered a stressor. It is also interesting to note 
that not all stressors are created equal. Whether and to what extent a 
stressor is perceived as stressful is influenced by different aspects not 
only of the individual person but also of the stressor. With respect to any 
situation or event, there are distinct qualities that will define if that event 
is perceived as stressful or not. 

Here are some examples of stressors that can cause HPA axis dysfunction 
and abnormal cortisol states (which will be discussed in more detail later): 

Adrenal injury (trauma, haemorrhage, auto-immune diseases)•	
Brain or spinal cord injury•	
Drug directly toxic to the adrenal glands (certain drugs)•	
Nearly all over the counter or prescription medications•	
Nutritional deficiencies (i.e. B1, B5, Vitamin C)•	
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Deficiencies of materials required for cortisol production •	
(progesterone, HDL cholesterol)
Chronic diseases (i.e. diabetes, heart disease)•	
Exposures to chemicals, pollution, and radiation (i.e. in our food •	
and our environment)
Food allergies•	
Psychological stress•	
Heavy metal toxicity•	
Viral, bacterial, and fungal infections •	
"Leaky gut" (unhealthy digestive tract)•	

When we are speaking of psychological stressors in particular, there is 
yet another layer of complexity in defining if and to what extent our HPA 
axis is disturbed. This aspect revolves around us as individuals — how old 
we are, our gender, our lifetime experiences, and our personalities. You 
may not think that what happened to you years ago when you were in 
your mother’s womb or when you were growing up as a child would affect 
your body’s stress response system once you are an adult, but in fact it 
does! As we touched on earlier in this book, research has shown that your 
stress response system may have been damaged early on in your life if 
your mother used drugs or alcohol or if she had chronic health problems 
during her pregnancy. 

HPA Axis &
Adrenal

Dysfunction

Nutritional Stress

Psychological Stress

Physical Stress

Environmental Stress
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During childhood, such factors as psychological or sexual abuse or 
abandonment may also have left permanent scars on the HPA axis. If you 
are older or if you are female, your stress response is also more likely to 
be abnormal. Finally, your personality characteristics are very important 
in determining how you respond to stress. People who are "Type A" 
personalities, or are easily angered, competitive, introverted, or ‘control 
freaks’ are also more likely to have HPA axis dysfunction and unhealthy 
responses to stress. Clearly, it makes sense that those of us ‘high strung’ 
people are more likely to get excited about things causing our HPA axis 
to be activated and our cortisol levels to go up. It’s ironic, but if our stress 
response systems stay on hyper-drive long enough and low cortisol then 
develops, our fuses become even shorter and we are more likely to react 
and less likely to recover from additional stress. 

As an example of how one’s personality and outlook affect stress and 
therefore health, I once had two patients, "Joanne" and "Kim," who were 
friends and worked in the same office. They were both in their mid-thirties 
and had two small children. Joanne was very upbeat. She exercised, ate 
healthy food, and most importantly, she had a very optimistic outlook. 
Joanne was laid back and took life as it came. The other patient, Kim, 
was exactly the opposite. She was very controlling, a perfectionist, and 
tended to be a "glass half empty" kind of person. 

Because of these dissimilar personality traits, the two patients’ salivary 
cortisol patterns were completely different even though so many aspects 
of their lives were the same. Joanne had a seemingly normal cortisol curve 
while Kim had an abnormal salivary cortisol pattern: low during the day 
and paradoxically high in the evening. Kim later developed high blood 
sugar, high blood pressure, and obesity – ultimately requiring prescription 
medication. Joanne, on the other hand, enjoyed spending her extra cash 
on vacations instead of prescription drugs.

DISCONNECTION CAN CAUSE DYSFUNCTION

As we have already discussed, the HPA axis is made of many players and the 
players are influenced by other factors like the immune system, hormones, 
neurotransmitters, etc. So if we again use the analogy of the football game, 
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you can more easily understand how things can go awry. Perhaps the 
quarterback gives the order for the next play but the players do not listen. 
Alternatively, the quarterback may neglect to give any strategic orders at 
all. The plan may be carried out to perfection, but the football doesn’t 
make it over the goal line (cortisol cannot work or get into cells). If the 
quarterback or any of the players are injured (by the stressors mentioned 
above) that will also affect their ability to play effectively if at all.

Then there is the influence of the crowd (immune system, neuroendocrine 
system, etc.) indirectly influencing the players on the team. The crowd 
can cheer (up-regulate), boo (down-regulate), or tell the players to run in 
the wrong direction. If it then rains on the crowd, their reactions may be 
influenced even further. We haven’t even mentioned the home life of the 
players, the role their parents and siblings play in affecting their behavior, 
morale, and motivation. All of these influences, whether direct or indirect, 
can ultimately result in a successful play and therefore a touchdown. If the 
football does not cross the line (hypocortisolism), you can now see how 
many different places the disconnect can occur!

To further add to this already overwhelmingly complex picture, here is just 
one more thing to consider on this subject: In some patients, low cortisol 
is actually considered a normal variant, meaning that the person is not 
suffering any symptoms at all even though their cortisol levels are sub-
par. In others, low cortisol becomes their new set point after exposure to 
chronic stress. As we learned on Day One of medical school… treat the 
patients, not the numbers! Or, as we mentioned in Chapter Three, "all 
stress is not created equal." Now that you have a better understanding of 
what causes low cortisol states, where do you look to find and treat this 
problem? Read on to quench the suspense…
 



62 LENA D. EDWARDS  MD, FAARM

CHAPTER FIVE

Where To Look: Identifying and Diagnosing 
Abnormal Cortisol Levels

The more original a discovery, the more obvious  
it seems afterwards.  

Arthur Koestler

At this point in Adrenalogic, we’ve had the chance to dissect the inner 
workings of the stress response system, and fully appreciate how stress 
affects our health, our longevity, and society at large. So in order to 
identify the appropriate solutions, you must first identify from whence 
the abnormalities originate. In this chapter, I review the different types of 
testing available to assist you and your healthcare provider in accurately 
assessing underlying stress hormone levels. 

Researchers and physicians determine cortisol levels through three main 
bodily fluids: saliva, blood, urine, and hair. We will discuss some of these 
in detail, including the pros, cons, and factors that can influence how test 
results are interpreted.
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BLOOD (SERUM) TESTING

Historically, serum testing has been the tried and true test to assess 
cortisol levels. Serum represents the watery fraction of your blood that 
has already passed through your tissues, meaning that all nutrients and 
hormones have been extracted. It is also void of red blood cells which are 
major carriers of many substances, including hormones. As is true of urine 
testing, serum testing for cortisol levels is specifically designed to pick up 
abnormalities only if they are outside the laboratory’s normal reference 
range. And herein lays problem number one: 

Reference ranges in labs for all tests are statistically derived and not based 
on optimal physiological function. Typically, the reference is a set range 
wherein 95 percent of the population should fall. In contrast, optimal  
range is a limit that is based on serum levels associated with optimal health 
or levels associated with a decreased risk of acquiring a disease. 

Thus, when your doctor tells you that all of your blood tests are "in the 
normal range," she is telling you that you are statistically the same as  
95 percent of the population. Unfortunately, the population used to 
establish the reference range has not been screened to ensure they are 
optimally healthy. Furthermore, references range may vary with age, 
sex, race, diet, use of prescribed or herbal drugs and stress. Reference 
ranges also vary from one lab to another and can be affected by different 
chemical substances used by different labs; this happens with cortisol 
testing as well. There are several obvious drawbacks to checking cortisol 
using serum alone. First of all, within the first hour of awakening, cortisol 
levels fluctuate considerably. So, depending upon when you have your 
lab work done, it may appear too high or too low since a single blood 
draw cannot give an average. Secondly, for a true assessment and more 
important than the first morning cortisol level, is the pattern of cortisol 
secretion during the course of the day. To determine this accurately, four 
blood draws spaced four to five hours apart are required – this is most 
certainly impractical and inconvenient! Also, like many other hormones, 
cortisol "drives" around your blood stream stuck to a protein called 
cortisol binding globulin. You might want to imagine it kind of like a traffic 
jam: The more cars on the highway (higher levels of binding protein), 
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means that more people are in the cars (cortisol is more bound or stuck). 
The fewer people available because they’re all stuck in traffic (less free 
cortisol), the less work will be done (by cortisol in the body).

We haven’t even mentioned the not so obvious disadvantages like the 
pain of having a needle stuck in your arm or the traffic you had to fight 
to get to the lab. Both of these (and other) stressors will falsely elevate 
what your true morning cortisol may actually be. For instance, I once had 
a patient who had symptoms of low morning cortisol, but her morning 
serum cortisol was always elevated. Upon further questioning, she told 
me she had a crush on the lab technician that was drawing her blood 
work, and she was always got nervous when she saw him!

In general, serum testing for cortisol tends to overestimate true underlying 
cortisol levels (in some cases by up to 70 percent). An excellent article 
published by Dr. Holtorf (Journal of Chronic Fatigue, 2008) discusses not 
only the overall inaccuracy but also the marked variation in test results 
depending upon the components used by the laboratory.

"It has been shown that the plasma cortisol immunoassays used by the 
majority of laboratories, institutions, and studies suffer from considerable 
inaccuracy and variance and can significantly overestimate serum cortisol 
levels when compared to gold standards… This has led to controversy, 
a high degree of misdiagnosis and the misclassification of patients as 
having normal HPA function despite significant dysfunction or severely 
underestimating the severity of the dysfunction."

There are also other types of serum testing known as stimulation tests 
or suppression tests whereby someone with abnormally low or high 
cortisol levels is given a medication to induce a given response. Again, 
these tests are specifically designed to detect Addison’s Disease or 
Cushing’s Disease and may completely miss 95 percent of the population 
in the "normal reference range" who have subtle abnormalities in stress 
hormone levels.

URINE TESTING

Urine testing (over twenty-four hours) is also used to assess cortisol levels 
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in patients; it offers several obvious advantages. One is that the patient 
can avoid a needle stick by collecting their own urine at home. It also 
allows an estimate of what a person’s cortisol levels are over a twenty-
four hour period. In addition, it’s useful in determining how your body is 
using or ‘metabolizing’ cortisol since cortisol’s by-products are eliminated 
in the urine. This test has been traditionally used as a gold standard in 
diagnosing patients with Cushing’s Disease. 

Urine testing does carry some drawbacks, however, a major problem 
being errors in collection of the urine (I have seen some very interesting 
results in this regard!). Also, like serum testing, urine testing does not 
allow for your doctor to see how your cortisol levels change over the 
course of the day: the pattern is key. As well, there are large variations 
in how your body eliminates cortisol in the urine, and in general, urine 
testing has been shown in some studies to underestimate true levels (by 
up to 30 percent). 

My preference when testing patients? I find that a twenty-four-hour urine 
collection for free cortisol levels to be useful if patients are unable to 
collect saliva samples or if a patient’s daytime salivary cortisol levels are 
very low or "flat" (to see if they are at least making some cortisol while 
they are asleep). I also find that often patients may have flattened daytime 
cortisol pattern and are making more of their cortisol at night (as is the 
case in insomniacs). A test result like that – in central or upper part of the 
reference range – helps to guide me in determining what is going on in 
the middle of the night when the patient is sleeping and not spitting into 
a test tube.

SALIVARY TESTING

Saliva testing of steroid (cortisol and other) hormones has been 
documented in the medical literature for nearly thirty years. In fact, 
measurement of salivary cortisol specifically has been standard medical 
practice for more than twenty years and in the 1990's, the World Health 
Organization approved this method of testing as an accurate and 
convenient way to check free hormone levels. Although used mainly for 
research purposes at first, saliva testing has gained distinctive diagnostic 
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credibility not only in assessing stress hormone levels but also in testing 
for infectious diseases, food allergies, certain cancers, and other medical 
conditions. 

WHY SALIVA?

As we have already discussed, one of the shortcomings of serum testing 
is that hormones circulate stuck to protein "cars" and as such, this makes 
them unavailable to do their jobs in the tissues. In simple terms, the bio-
available fraction of the hormones represents what our cells are actually 
able to use. Assessing hormones in the saliva bypasses this problem 
because technically, saliva is tissue. Since binding proteins (cars) are not 
necessary for hormones (people) to exist in saliva, they exist in their free 
or "bio-available" form and so can be reliably measured. 

Saliva testing offers several advantages to other traditional forms of 
testing:

Stress-free collection method•	
Non-invasive (no needles)•	
Convenient and cost effective•	
Does not require special processing•	
Represents the free or bio-available fraction of hormones•	
Allows for examination of the pattern or diurnal variation of cortisol •	
release
Allows for evaluation of influential lifestyle factors on an individual’s •	
cortisol release
Collections over multiple days allows for evaluation of cyclic •	
variations in cortisol release
Samples stable for several weeks without requiring processing or •	
freezing

Although not yet considered the gold standard for testing, saliva is 
still widely utilized by practitioners to determine levels of both the 
sex hormones (progesterone, estrogen, and testosterone) and stress 
hormones (cortisol and DHEA). In fact, in 2008 the Endocrine Society 
Clinical Practice Guidelines endorsed midnight salivary cortisol testing as 
an appropriate tool in diagnosing patients with Cushing’s Disease. Below 
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are some examples of typical salivary cortisol release patterns.

Figure 1: Normal salivary cortisol release pattern measured in mcg/dL

This is Frank’s cortisol pattern results. Frank is a thirty-eight-year-old 
banker whose main complaint was depression. He also had some anxiety, 
insomnia, and foggy thinking. Frank’s depression had started five years 
earlier and the several medications he tried did not help. He was asked to 
collect his saliva during a typical work day. 
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These are the results from Susan’s testing. Susan is a fifty-year-old high 
school teacher who had been diagnosed with fibromyalgia by her doctor. 
Despite every medication she tried, she continued to "hurt all over." Her 
lab tests were always "in the normal range." Susan had tried a number 
of over-the-counter supplements which were marginally helpful. Her pain 
was always worse on week days and so that is when she collected her 
saliva samples. 

ALL THAT IS FLAT IS NOT "FATIGUED"

So you go to your doctor to review the results of your tests which reveal 
you have a flattened (very low) daytime cortisol pattern. Eureka! Adrenal 
fatigue, right? NOT! Indeed, even though salivary cortisol patterns are very 
helpful in determining the healthiness of your HPA axis and functionality 
of your stress response system, there are many hidden factors that can 
taint the picture taken in that twenty-four-hour snapshot.

Studies have actually revealed significant individual variation in salivary 
cortisol patterns. These factors include such things as genetics, gender, 
medications, lifestyle choices, and even time of the year the saliva is 
collected. In general, men tend to have a more heightened cortisol than 
women because their adrenal glands are more responsive to stress in 
general. In fact some studies have shown that even the anticipation of 
forthcoming stress causes a male’s salivary cortisol levels to rise. Women 
may be surprised to know that if they collect their saliva during the first 
part of their menstrual cycle (commonly known as the follicular phase) or 
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take oral contraceptives, their salivary cortisol levels may be significantly 
flattened.

Things get even more interesting when you factor in the bad habits we 
acquire to combat stress. Nicotine, as one example, is a potent stimulator 
of our stress response systems. However, regular consumption from 
nicotine reduces the ability of the stress system to respond to the repeated 
onslaught of acute stressors and blunts salivary cortisol release patterns. 

Most of us have also developed a passionate love affair with coffee 
because of the cortisol stimulating of caffeine. Unfortunately, as is true with 
everything else in life: too much + too long = too bad. When chronically 
consumed, cortisol responses to caffeine are ultimately reduced. Those of 
you who eat carbohydrate laden breakfast cereals every morning may as 
well hang it up also. Alcohol is another security blanket we wrap around 
our stress. Unfortunately, chronic alcohol consumption and even acute 
alcohol intake can impact the salivary responses to acute stressors. 

And then there are the drugs and supplements we take. Nearly every 
single medication, including over-the-counter medications, can directly 
or indirectly affect salivary cortisol release patterns. To list them all would 
require a separate book in and of itself, so I will provide you with a list of 
some of the more commonly medications that can affect your otherwise 
naive salivary cortisol pattern:

Corticosteroids (oral, nasal, topical, inhaled)•	
Cardiovascular medications (drugs for high blood pressure, high •	
cholesterol, heart failure, heart arrhythmia)
Psychotropics (sleeping pills, anti-depressants, anti-psychotics, •	
anti-anxiety medications) 
Oral contraceptives and other hormones•	
Anti-cholinergic drugs (such as drugs to treat over active bladder, •	
irritable bowel syndrome, and asthma)
Pain medications (i.e. narcotics/opioids, tylenol, anti-inflammatory •	
medications, muscle relaxants)

Finally, believe it or not, some people simply do not have the expected 
normal pattern of cortisol release and it does not cause any problems… 
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Flat without fatigue. In fact, some studies have found that among randomly 
selected individuals, 10 to 15 percent did not show the typical diurnal 
or circadian pattern of cortisol release. This is yet another reminder that 
all human beings are unique and that "one size does not fit all" when it 
comes to treatment for stress-related diseases or any other disorders for 
that matter.

THE CORTISOL AWAKENING RESPONSE (CAR)

The CAR or cortisol awakening response deserves brief but special 
mention because it can mean something very important. As we have 
repeatedly discussed, cortisol is released in a typical diurnal pattern. The 
highest cortisol levels occur in the second half of the night and peak in the 
early morning hours coinciding with when we wake up. In the first twenty 
to thirty minutes after we awake in the morning, there is a very rapid rise in 
cortisol levels called the CAR. Interestingly, this same CAR does not occur 
if we wake up in the middle of the night or from a daytime nap. 

Studies have shown that the very first morning saliva collection can be a big 
clue as to the functionality of your stress response system and specifically, 
the responsiveness of your adrenal glands to the stress message they 
receive from your brain. So, if you have a saliva test and your morning 
cortisol level is normal or high, then your adrenal glands are following 
commands normally. If your first cortisol level is low, then something is 
interfering with the message the brain is sending to the adrenal glands.

Abnormal CARs can help your doctor hone in on potential causes of your 
dysfunctional stress response system. 

Low CAR has been associated with:

•   Metabolic syndrome
•   Medication influence (from drugs  

taken at bedtime)
•   Certain mood disorders
•   Low socioeconomic status
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High CAR has been associated with:

Chronic stress and worrying•	
Work overload•	
Social stress•	
Lack of social recognition•	
Increased stress early in the day•	
Anticipation of upcoming daily demands•	

Becoming aware of the various methods used to assess cortisol patterns 
– with salivary being the optimal method - and what can be determined 
from them means that you have a much better grasp of what cortisol levels 
represent. You also now know that some people have unusual levels of 
cortisol but that doesn’t mean they’re unhealthy – like so many other things 
in biology, it’s just a quirk of nature. With this knowledge in hand, we move 
on to explore cortisol’s relationship with other hormones in our body.
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CHAPTER SIX

Communication: Understanding  
the Synergy Between Hormones

"No one can whistle a symphony.  
It takes a whole orchestra to play it. "   

H.E. Luccock

In the last chapter, we went over the potential causes of abnormal cortisol 
levels and release patterns, the different methods used in collection and 
assessment, and what an imbalance might signify. We now know that the 
hormone cortisol is critically important to the stress response system. But, 
let’s not forget the other human hormones which, in conjunction with cortisol, 
control aspects of our stress, growth, sexuality, aging and reproduction. 
Your hormones harmonize together much like a symphony. To disregard 
the interactions and interrelationships between hormones would be akin to 
playing Beethoven’s fifth movement without the string section.

Cortisol is your body’s primary catabolic or "wear and tear" hormone. As 
we have already discussed, it is also the hormone responsible for providing 
you with the fuel you need to escape your assailant or fight the bully in the 
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playground; fuel acquired from the breakdown of bone, muscles, and other 
tissues if necessary. 

The remaining hormones, such as estrogen, progesterone, testosterone, 
insulin, and growth hormone, are all anabolic hormones or "growth and 
repair" hormones. Their actions on bones, muscles, and other tissues are 
opposite that of cortisol – they repair instead of tear. Understanding this 
basic physiology should make it much easier for you to understand 
how cortisol interacts with other hormones under the influence of 
chronic stress.

To fully understand the synergy of the human hormones in relation to our 
stress response system, let’s use the analogy of a cocktail party: 

Cortisol is the VIP at the latest hot party. Other guests (hormones like 
estrogen, progesterone and DHEA) arrive at the bash and interact with 
cortisol in various ways—greeting it, scoffing at it, talking badly behind its 
back, or ignoring it. As the VIP, cortisol’s presence trumps that of all the 
other hormones so it doesn’t particularly care about the antics of these 
"less important" guests. During these interactions, and depending on the 
levels and functions of these other hormones, the party can turn out to 
be a raging success or easily get out of hand, depending upon whether 
cortisol keeps its cool or turns into a drunk raving lunatic. You see, when 
cortisol is out of whack, everything else at the "hip, hormone bash" 
(our bodies) is affected too!

The relationships between cortisol and the other "hormone party-goers" 
will be better understood if we introduce and identify the key members of 
the guest list. Keep in mind that all hormones are the same in both men 
and women – they merely differ in amount and function. 

KEY HORMONES

ALDOSTERONE
Aldosterone is produced by the adrenal glands in response to stress, 
potassium levels, and the hormonal system important in maintaining 
normal blood pressure. Its job is to make sure that blood pressure, sodium 
levels, and potassium levels stay stable. For those of you who have low 
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blood pressure, get lightheaded when you try to get up, have occasional 
heart palpitations, or crave salt, you may consider asking your doctor to 
check your aldosterone levels.

Like cortisol, aldosterone is released in response to ACTH (or adreno-
corticotropic hormone) so certain patients with low cortisol may inevitably 
have low aldosterone if the problem is stemming from the command 
center of the stress response system (hypothalamus or pituitary gland 
both located in the brain).

ESTROGEN
Estrogen is an extremely important hormone in both men and women, 
controlling hundreds of functions throughout the body. Although we 
often identify estrogen as a female hormone of reproduction and sexual 
characteristics, estrogen is also important in maintaining a healthy heart 
and blood vessels, brain, bones, lungs, and intestinal tract, in addition to 
affecting both libido (sex drive), and mood. 

Many women are concerned about estrogen supplementation because 
of its potential to induce breast cancer. Certainly, this is a concern 
and one which has been substantiated by studies using oral synthetic 
estrogens, particularly when they are combined with oral progestins (NOT 
progesterone). However, when we consider the protective functions of our 
own innate estrogen, we find that the number one risk factor for breast 
cancer is actually advanced age; and this happens when estrogen levels 
have declined.

Indeed, today’s number one killer of American women is cardiovascular 
disease, not breast cancer. Contemplate the data emerging from years 
of medical research demonstrating how estrogen reduces the risk of heart 
disease in a number of different ways:

Lowers LDL cholesterol•	
Improves heart contraction•	
Impairs LDL oxidation•	
Improves insulin sensitivity•	
Lowers lipoprotein (a)•	
Lowers blood pressure•	
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ESTROGEN’S EFFECT ON FERTILITY AND MENOPAUSE
In a premenopausal woman, elevated stress hormones end up "shutting 
down" estrogen (and progesterone) production on many levels. Additionally, 
estrogen-sensitive tissues ignore the "hormonal messages" of both estrogen 
and progesterone, particularly if it is reproductive in nature. 

This increase in one set of hormones can culminate into such problems 
as delayed puberty, infertility, and miscarriage. The effect of cortisol on 
reproduction have clearly been demonstrated in women with Cushing’s 
Disease (hypercortisolism) as evidenced by their lack of ovulation, lack of 
menses, and infertility. 

Interestingly, in aging women, cortisol tends to rise, and it is believed 
this may be partially responsible for postmenopausal women’s propensity 
towards weight gain, mood disorders, inflammation and autoimmune 
disease, insulin resistance, and increased risk for cardiovascular disease. 

TESTOSTERONE 
The beneficial roles of testosterone in men (heart, bone, sense of well being, 
etc.) are equivalent to those of estrogen in women. In men, testosterone is 
produced in the testes, but in women, both the ovaries and adrenal glands 
make testosterone. Male sex characteristics, such as facial hair, deep voice, 
and muscle growth depend upon ample amounts of testosterone. But this 
hormone is also important in both sexes for maintaining energy levels, sex 
drive, mood, bones, and mental function.

Perhaps one of testosterone’s most important functions in men is to 
protect the heart. In fact, there is considerable evidence to suggest that 
testosterone deficiency may contribute to the onset, progression, (or 
both) of cardiovascular disease (CVD). The mechanism through which low 
testosterone levels contribute to heart disease include increased levels 
of total and LDL (‘bad) cholesterol, increased inflammation, increased 
thickness of the walls of the arteries, insulin resistance, and endothelial 
(lining of the blood vessel) dysfunction. 

In general, cortisol and testosterone have a "love/hate" relationship. 
Elevated cortisol can cause reductions in testosterone and vice versa. 
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For example, studies have shown a correlation between elevated levels 
of testosterone and aggressiveness and socially delinquent behaviour. 
Presumably because of its testosterone-lowering actions, cortisol has 
been shown to moderate these aggressive behaviours in males with 
behaviors thought to be caused by excess testosterone excess. 

PROGESTERONE 
Many people think of progesterone as the "pregnancy hormone." 
However, progesterone is also involved in the reproductive cycle in other 
ways, after being produced as a result of ovulation. But its actions are 
even more far reaching. Progesterone also plays a critical role as an: 
anti-inflammatory, anti-muscle spasm, anti-anxiety, and anti-uterine 
cancer and anti- breast cancer hormone. Ask any woman who has had a 
hysterectomy and takes estrogen only as hormone replacement how she 
feels without progesterone (which is not typically prescribed)… You are 
likely to get quite an earful!

Another underappreciated function of progesterone is its capacity to 
function as a neuroprotective hormone, protecting and supporting the 
brain and therefore improving thought process, focus, and memory. In 
fact, several studies have found progesterone useful as neuroprotective 
in patients with brain injuries.

Under normal circumstances, our bodies actually use progesterone 
to produce cortisol (as well as aldosterone, testosterone, DHEA, and 
estrogen). And, progesterone levels rise with cortisol in response to 
stress, in part to serve an anti-inflammatory role. During periods of acute 
and chronic stress, an interesting phenomenon called "the progesterone 
steal syndrome" can occur whereby available progesterone is funnelled 
into cortisol production to meet the increased demand. This can cause a 
woman to experience low progesterone symptoms such as PMS during 
periods of stress. 
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PROLACTIN
Prolactin is produced by the pituitary gland and is primarily involved in 
the production of breast milk following pregnancy (lactation). However, 
prolactin is also very important in inhibiting sexual desire (by counteracting 
dopamine). Prolactin also lowers the levels of estrogen and testosterone. 
Elevated prolactin levels typically occur because of excessive production 
by a benign pituitary tumor called a prolactinoma. Symptoms can include 
inappropriate lactation, lack of menses, loss of underarm and pubic hair, 
infertility in females and impotence in males.

Stress and cortisol elevations increase prolactin levels. In conjunction with 
the mayhem that excessive cortisol causes on the reproductive system, 
cortisol-induced prolactin elevation further suppresses estrogen and 
progesterone production essentially leaving the reproductive system 
completely debilitated.
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Phew! Are you feeling overwhelmed by all of this data? Let’s take a brief 
break from "Hormones 101" and look at a real world example involving 
a loving couple who were trying everything (unsuccessfully) to conceive 
a child.

LANCE AND MAGGIE’S STORY

Maggie was a very determined, sleep-deprived medical resident in her 
last year of residency when she first came to see me. She had endured her 
rigorous medical training with pride and integrity intact. Unfortunately, she 
was much worse for the wear both mentally and physically. Her husband, 
Lance, was a musician. Their yin-yang personalities and professions made 
their marriage enviable, so they were both discouraged and frustrated that 
two years of actively trying to conceive a child had been unsuccessful.

Maggie was only twenty-nine. She and her thirty-two-year-old husband 
had undergone intensive and expensive fertility testing which yielded 
"normal" results. No sperm count deficits, no endometriosis or other 
"female parts" problems, no hormonal deficiencies... So why?! Even in 
vitro fertilization had been unsuccessful three times.

The couple finally came to me as their last hope. Maggie was tearful at the 
first visit, so Lance did much of the talking.

"Maggie and I are desperate to have a child. All of our friends have kids, 
and my parents are anxiously awaiting the arrival of a new grandchild. 
We are trying to do everything we can. We eat only organic foods now, 
we drink reverse osmosis water, and we try and exercise regularly. For the 
most part, Maggie tries to stay upbeat about it all, but I know it bothers 
her because she feels like it is her fault. I keep trying to tell her maybe she 
just needs to quit stressing about it so much, but I guess that is easier said 
than done. I just see her changing into another person; her moods are up 
and down, she tells me that she suffers with PMS, she doesn’t sleep well, 
and she has absolutely no interest in sex."

Maggie sat next to Lance with a forlorn look on her face, nodding in 
agreement with everything he was saying. So, I started to ask Maggie 
some initial questions… Questions about her menstrual cycle history, 
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questions about her dietary patterns, etc. She had never had any "female 
problems." She was physically fit on the outside, but as further testing 
would ultimately reveal, she was a mess on the inside. 

I reviewed the results of all testing that had been done, and indeed, 
everything appeared in the normal range. Thus, problem number one—
Maggie was being treated based on her place in the statistically-derived 
reference ranges of her test results. Actually, many of her hormone levels 
were on the very low end of the reference range, so they were "normal" 
but clearly not optimal. Problem number two - at first glance it looked as 
though no one had checked the status of her HPA axis. Given the fact the 
cortisol has such a profound influence over production and function of 
reproductive hormones, it was amazing to me that such a void existed. 

Lance agreed with Maggie as she shed additional light on her medical 
history:

I have been very stressed out since starting medical school seven years 
ago. I was gone all day long and studied all night long. I seemed better 
able to handle things at first, maybe because I was younger… I don’t know. 
But as time went by and my work hours got longer, everything seemed 
to keep getting worse. After I began my medical residency, I was on my 
feet all day, I would skip meals, and I was on-call a lot. I remember one 
nigh, I had fifteen admissions and did not sleep for seventy-two hours.  
I was exhausted all the time and just kept getting more depressed. Then, 
I started forgetting things. I even forgot our anniversary a couple of times. 
I guess at this point, I would settle for just having my life back because  
I probably would not have the energy to care for a child now anyway."

I explained that up to 40 percent of couples have no apparent reason 
for infertility, and it is in this group that researchers believe the effects 
of stress are most profound. Interestingly, the rate of unexplained 
infertility was less than 20 percent two decades ago. Clearly, our bodies 
have not changed, but our stress levels definitely have!

The reassurance I attempted to provide at their first visit was ultimately 
trumped by the not so shocking test results providing a probable 
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explanation for why Maggie could not get pregnant. Maggie’s stress 
response system hormones (ACTH, cortisol, and DHEA) were all abnormal. 
Her salivary cortisol (again, the results from a cortisol test conducted via 
salivary analysis) showed high cortisol levels throughout the day (which 
were probably also high at night because she was not sleeping). Basically, 
Maggie’s tissues were "screaming" at the pituitary gland to turn down 
production of ACTH, the hormone responsible for instructing adrenals 
to make cortisol. So naturally Maggie’s ACTH level was very low. Because 
her body was in chronic fight or flight mode, the reproductive hormones 
were being over-powered by the effects of her excessive cortisol. 

 I explained to Maggie and Lance that cortisol can cause infertility by: 

1.) "Ordering" the hypothalamus and pituitary gland not to 
make the hormones that tell the ovaries to make estrogen and 
progesterone

2.) Shutting down ovarian production of estrogen, progesterone, 
and testosterone

3.) Commanding the tissues not to listen to progesterone, estrogen, 
and testosterone even if they are around

4.) Raising prolactin levels which further lowers estrogen and 
progesterone 

Furthermore, excess cortisol negatively affects thyroid hormone (which is 
defined further down in this chapter) function at multiple levels. And of 
course, thyroid hormone balance is also essential for normal reproduction. 
The levels of Maggie’s other hormones of growth and repair, namely 
growth hormone and melatonin, were also low; likely a consequence of 
both excessive cortisol levels and her lack of sleep since both of these 
hormones are made at night during sleep (see discussions below). Her 
DHEA was low which was problematic because its absence allows cortisol 
levels to rise even higher (since DHEA is the body’s natural ‘anti-cortisol’ 
hormone). Maggie had also developed numerous nutritional deficiencies 
from her lack of consistent food intake, and all of those deficiencies were 
akin to trying to drive a car that has keys in the ignition but no fuel in the 
tank. Top that off with inflammation and the end result is, well, Maggie.
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Given the demands of Maggie’s profession, asking her to completely 
eliminate stress was unrealistic. But, as per my suggestion, she was able to 
squeeze in ten or fifteen minutes of meditation every night (which has been 
shown to improve HPA axis function). Short term use of low-dose melatonin 
at night helped her to sleep which meant over half the battle was already 
won (since sleep is so vitally important to both reproduction and overall 
health). 

I prescribed phosphatidylserine in divided doses during the day to keep 
her cortisol levels from going too high, replaced her deficient nutrients 
by prescribing a specific diet plan and utilizing supplements, and started 
her on a supplement containing the plant adaptogens Ashwaganda, 
Maca, Bacopa, and Rhodiola (see Chapter Nine for more details). Instead 
of skipping meals, she was told to eat small frequent meals throughout 
the day. She would eat nuts, protein bars, fruits, and vegetables. I also 
started her on low-dose Naltrexone (See Chapter Nine) to help indirectly 
combat the inflammation she had as well as to help boost her fertility (as 
some studies have shown it to do). She also made time to exercise thirty 
minutes a day four or five times per week.

In three months, Maggie said she felt 50 percent better. In six months, she 
was 75 percent better. After one year, Maggie called my office in happy 
tears... "I’m pregnant!" Nine months later, Lance Cole III was born.

And now… Back to our overview of human hormones, Part 2…

DHEA
Also called dehydroepiandrosterone, DHEA is like the party planner for 
our previously mentioned cocktail party. Without DHEA, cortisol would be 
allowed to wreak havoc without restraint since DHEA is your body’s main 
"anti-cortisol" hormone. But DHEA also does some other very important 
things: 

Serves as the chief precursor to sex hormones, particularly post-•	
menopause
Directly binds to receptors in the brain that promote pain relief and •	
relaxation
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Prevents plaque formation (‘hardening’) of the heart arteries •	
Improves insulin sensitivity•	
Promotes sense of well being•	
Protects the brain•	
Maintains tissue strength and repair•	
Promotes bone growth•	
Enhances immune function in those suffering from autoimmune •	
diseases (particularly rheumatoid arthritis)

But, don’t let your excitement over DHEA cause you to go out and buy a 
big bottle. Even though it is available as an over the counter supplement, 
its ability to turn into other hormones and lower cortisol warrants extreme 
caution and medical supervision with its use.

PREGNENOLONE
Pregnenolone is the main conduit between cholesterol and all of the 
steroid hormones (see graph above). Like DHEA, it is an anti-inflammatory 
and also antagonizes the effects of cortisol… A party patrol officer if you 
will. It has also been shown to be of some benefit in maintaining memory 
as well.

INSULIN 
This pancreatic hormone is in charge of regulating the metabolism of 
carbohydrates (sugars) and fat. It is the hormone responsible for telling 
your cells to use the fuel (food) you consume for energy. Without insulin, 
your cells would be in a state of starvation because insulin would not be 
around to tell them to take up glucose. In the face of chronically elevated 
cortisol, elevations in blood sugar occur not only because of increased 
glucose production but also because cells become resistant to the effects 
of insulin. Consequently, high cortisol states have been associated with the 
development of Type 2 diabetes as you will read about in Chapter Seven.

GROWTH HORMONE
Growth hormone is another anabolic (growth and repair) hormone 
produced by the pituitary gland. The highest level of production is during 
the first hour after we fall asleep. Most adults think growth hormone 
deficiency means they should be short, but actually, growth hormone 
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serves many important functions in adults including maintenance of 
muscle, lean body mass, bones, mood, and general health symptoms of 
growth hormone deficiency include:

Abdominal obesity•	
Muscle wasting•	
Bone loss•	
Decreased vitality•	
Fatigue•	
Worsening insulin resistance•	
Cardiovascular disease•	
Depressed mood•	

Similar to insulin, cortisol and growth hormone cannot both be the center 
of attention at the party. This makes sense since when cortisol is around in 
excessive amounts, growth hormones levels fall - who cares about growth 
and repair when you are in survival mode, right?

THYROID HORMONE
Thyroid hormone action revs up your system. It’s instrumental in the 
metabolism of protein, carbohydrates, and fats, telling your cells what 
to do with each type of energy form. Thyroid hormones are also very 
important in the proper growth and development of cells, long bone 
development, and neuron (nerve cell) development in the brain. Thyroid 
hormone ranks second in command after our party VIP, cortisol. 

The list of symptoms of low thyroid would fill five pages, but some of the 
more common ones are:

Fatigue•	
Cold intolerance•	
Constipation•	
Fluid retention•	
Loss of the outer one-third of the eyebrows•	
Depression•	
Premature aging•	
Memory impairment•	
Hair loss, dry skin, brittle nails•	
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Difficulty losing weight/weight retention•	
Cholesterol elevation•	
Joint and muscle pain•	
Slow heart rate•	
Menstrual problems and difficulty conceiving•	

You can imagine what might happen at our party if thyroid decides to 
take on cortisol. Again, there can’t be two VIPs at the party—in other 
words, if a system is already "revved up" because our VIP, cortisol, is too 
high, your body will do what it can to prevent spontaneous combustion 
by inactivating thyroid hormone functions at multiple levels. If we use the 
picture above as a guide, cortisol would block the hormones TRH (thyroid 
releasing hormone) and TSH (thyroid stimulation hormone), it would 
prevent thyroid hormone conversion in the tissues, and it would render 
your tissues insensitive to the actions of thyroid hormone.

Conversely, if a patient with low cortisol is placed on thyroid hormone, 
their symptoms may be made much worse. Why? Because like growth 
hormone, DHEA, insulin, and pregnenolone, thyroid hormone also 
antagonizes the effects of cortisol. Think about it this way: since thyroid 
hormone revs up your system, if cortisol is low, your system cannot be 
revved up. It would be like trying to enter NASCAR with an empty gas 
tank.

MELATONIN
Known as "the hormone of darkness," melatonin is released by the pineal 
gland in the brain. Its primary actions are to help regulate our sleep-wake 
cycles/circadian rhythms and to serve as a potent anti-oxidant. It can 
affect reproduction and sex drive by decreasing the levels of the pituitary 
hormones (FSH and LH) necessary for the production of progesterone, 
estrogen, and testosterone. Its effects on the immune system are 
opposite those of cortisol. It has been extensively studied and has been 
shown to have numerous therapeutic implications.

Melatonin has also been shown to reduce cortisol production by inhibiting 
ACTH, the pituitary hormone that tells your adrenal glands to make 
cortisol.
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Graph from Rios, ERV, Venancio ET, Rocha, NFM et al. Melatonin: Pharmacological 
Aspects and Clinical Trends; Neuroscience, 120, 583-590, 2010

PUTTING IT ALL TOGETHER

My patient, "Bridget" is a perfect example of someone who had multiple 
hormone abnormalities from a young age. At mid-life, she had some 
age-related decline in her sex hormones which were compounded by 
stress hormone imbalances, and the all-too-common cascade of events 
stemmed from there…

BRIDGET’S STORY

Bridget was a fiery red head under the rule of her dysfunctional body. 
When I met her, she was not yet forty-five years old but was already taking 
several prescription drugs for depression and high blood pressure. She 
had traveled around the pharmacologic world, trying one anti-depressant 
medication after another to no avail. The tour had become tiresome and 
she had run out of destinations. Bridget was near hopeless when I first 
met her. 

Like so many other patients coming to me, Bridget felt as though she 
was weak and crazy. She had been led to believe that her fatigue, lack 
of mental clarity, depression, lack of sex drive, weight gain, and sleep 
disturbances were "all in her head," a statement that was defended by 
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her "normal" test results. 

"Over time, my depression got worse. I was in such a fog on some days 
that I couldn’t get out of bed. I missed a lot of work. I managed to stay 
employed and do okay, although I believe I could have really flourished if 
I wasn’t dealing with the depression. My depression led me to make really 
bad decisions – a bad marriage for one." 

Bridget sought the guidance of various healthcare professionals on her 
journey to sanity. Unfortunately, no one offered the right solution. Bridget 
was given one false key to the sanity door after another… Everything from 
anti-depressants to anti-anxiety medications. 

"At age thirty, I could no longer deal with the depression on my own. 
I finally broke down and saw a psychologist because I was convinced  
I was going crazy. Despite having a dynamic career as an international 
tax attorney for a Fortune 500 company, I still had problems getting out 
of bed and going to work in the morning. I hated my job, my life, my… 
Everything. My body felt like lead and my head was in a perpetual fog. All 
I did was crash on the couch after work and sleep on the weekends. I had 
totally lost all joy in my life."

Bridget’s introduction to blood pressure medication came soon after she 
began taking an anti-depressant.

"I began to wonder why none of these drugs were working on my 
depression. I developed high blood pressure, dry skin, weight gain, 
aching joints, a hair trigger temper, digestive trouble, sleep problems and 
even worse, an inability to concentrate. I saw my primary care physician, 
who referred me to an endocrinologist about my thyroid. He told me 
it was "normal" because it fell in the range of "normal" even though it 
had swollen to the size of a golf ball. I was then sent to a rheumatologist 
for my aching joints, and was promptly diagnosed with fibromyalgia.  
I was also referred to a vascular specialist to try to get my blood pressure 
under control, which was spiking to 180/100 at times. I was also diagnosed 
with irritable bowel syndrome and basically told to avoid greasy foods. 
Suddenly, I went from taking one pill to taking six to eight pills a day—yet 
I still didn’t feel any better."
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"My caffeine ingestion went through the roof. It was the only thing that 
got me through each day. I was drinking three to four 20 ounce diet sodas 
daily just to maintain a decent energy level to get through the day. And  
I wondered why I had trouble staying asleep at night? I also continued to 
make irrational decisions. 

"At the age of forty, my foggy thinking got worse and the weight gain 
started in earnest. I am an international tax attorney, which requires me to 
read detailed tax codes and regulations. I got to the point where I couldn’t 
concentrate anymore to read and digest the new tax laws. I was also 
forgetting concepts I knew from twenty years ago—basic concepts that  
I should be able to recall as easily as my name. I couldn’t remember names 
of people I had known for the last twenty years. I was getting scared and 
panicky. I went another three years just barely hanging on when my hair-
stylist referred me to Dr. Edwards. My hair was now falling out in gobs.  
I will always be grateful to her for that referral. It changed my life—the life 
I never knew could exist. I was at my wits’ end when I saw Dr. Edwards.  
I almost broke down in her office telling her my history. I was hoping she 
didn’t think I was crazy because I was so desperate for someone to help 
me. I didn’t want to live the rest of my life like I had. In fact, if that was all  
I had to look forward to, I was ready to throw in the towel."

This is a very difficult struggle many patients contend with, especially 
when they have exhausted all traditional options and truly believe they 
are banished to such an existence. It was at this point I gave Bridget the 
preview of her new and improved life. Bridget had nothing to lose except 
the weight she had gained and the prescription drugs she had been 
taking. She was ready to write her new life script. 

"Not only did my test results indicate I was in early menopause (that had 
been masked by my birth control pill), but my other hormones were also 
messed up. I had vitamin deficiencies, thyroid issues and a litany of other 
problems that I can’t even remember—there were that many of them.  
I remember sitting there thinking ‘Oh my God!’ 

It took about one year to get me straightened out. Dr. Edwards took me 
off the birth control pills and gradually weaned me off the antidepressants. 
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Slowly, the depression started to lift and my blood pressure control 
improved. Getting off the anti-depressants was challenging, but Dr. 
Edwards put me on L-Theanine, and my whole mental picture improved. 
Logic finally returned to my thinking. When put into a bad or stressful 
situation, I could now think my way through it without flying off the handle 
and doing something irrational. 

Bridget no longer required her anti-depressant or her blood pressure 
medication once her birth control pills were discontinued. The Theanine, 
coupled with exercise and yoga (see Chapter Nine), worked very well 
to keep her calm and alert. Once we corrected Bridget’s hormonal 
imbalances, we found she had some other underlying issues: 

"I discovered I had food allergies—something I had never been tested 
for. I had a gluten intolerance, which was inflaming my intestines and 
causing my body not to be able to absorb nutrients. Once I eliminated all 
of those foods from my diet, my IBS went away completely and I started 
losing weight. The bloating in my stomach and the aching in my joints 
went away, too. I am starting to get my sex drive back and I am not nearly 
as emotional as I used to be. I’m actually optimistic about my future rather 
than dreading getting out of bed every morning. For the areas of my life 
that need changing, I’m taking positive, logical steps to fix them rather 
than irrational, ineffective steps designed to "fill a hole" that never should 
have been there in the first place."

Bridget is more balanced, less medicated, less stressed, and now 
flourishing. She has written another book and is considering a career 
change since she has also realized the stress of being an attorney is a 
constant aggressor on her health. Bridget has lost weight, and her drive 
both sexually and professionally has returned. 

BECOME THE VIP AT YOUR BODY’S  
HORMONE PARTY

By appreciating the synergy between your hormones and grasping 
their intricate connections and relationships, you are now better able to 
decipher your body’s make-up and channel your stressors in a positive 
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and productive direction. In other words, in order to preserve your mental 
and physical health, I suggest you become the VIP at your own party and 
assign your own "body guards" in the form of healthy living habits and 
stress-reducing life choices to ensure that your important party guests 
(your hormones) are respectful and civil to one another – and more 
importantly, to you!
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CHAPTER SEVEN

Too Much Of A Good Thing:  
The Link Between High Cortisol and Disease

Stress is not what happens to us. It’s our response TO what 
happens. And RESPONSE is something we can choose. 

Maureen Killoran 

Having read this far into Adrenalogic, you surely now appreciate how your 
stress levels can affect your sense of well-being, your ability to thrive, and 
your capacity to deal with the physical and emotional extremes your life 
offers. When you sleep well, eat well, engage in regular exercise, socialize 
with friends and family, and focus on the "positives" in life, you will be way 
ahead of those who don’t. 

Ultimately, our stress levels and how we perceive and react to stress are 
vitally important in determining whether we will remain healthy or become 
ill - in more ways than most people realize. 

This chapter and the one following explain in detail how variations in the 
body’s normal cortisol release patterns and extremes in cortisol output  
and its effects on other hormones can cause not only annoying symptoms 
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(such as insomnia and weight gain) but also contribute to major medical 
issues such as autoimmune disease, cardiovascular disease, and diabetes. 
An understanding of the relationships between chronic stress and 
disease is imperative not only for patients but for physicians as well since 
approximately 75 - 90 percent of visits to primary care physicians are 
for stress-related problems. By equipping yourself with this information, 
you can gain significant ground as you visit with your healthcare provider 
since time constraints now imposed on them have allowed for less time to 
delve into these issues with you.

In truth, patients’ own time constraints also prevent them from adequately 
addressing and reducing stressors in their lives. Furthermore, the way 
in which we perceive stress puts us at risk of developing unhealthy 
‘coping’ behaviours, such as smoking, over-eating, and excessive alcohol 
consumption. This only adds fuel to our stress-induced fire and further 
harms our bodies. So, next time you’re poised to grab a hamburger and 
fries at the drive-thru because you’re late getting home from the office, 
you might want to think about breaking this unhealthy chain of events 
now that you are more knowledgeable about the health effects of these 
behaviors.

UNCOVERING THE LINKS BETWEEN  
STRESS AND DISEASE

A comprehensive review of the medical literature reveals thousands 
of entries confirming an evidence-based link between stress and the 
development of disease. The Journal of the American College of 
Cardiology, April, 2008, stated, "There are extensive data concerning 
stressors’ contributions to diverse pathophysiological changes including 
sudden death, myocardial infarction and ischemia (heart attacks and 
angina), heart motion abnormalities as well as to alterations in cardiac 
regulation." 

Indeed, if you perform a quick web search using the key words "stress 
AND disease" you will find hundreds of pages of newspaper articles and 
university and medical studies all supporting a growing link between 
chronic stress and a multitude of diseases. Here are just a few examples:
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In a review of the scientific literature on the relationship between •	
stress and disease, Carnegie Mellon University psychologist Sheldon 
Cohen has found that stress is a contributing factor in human 
disease, and in particular depression, cardiovascular disease and 
HIV/AIDS. (Psychological Stress and Disease, JAMA, 2007)
A literature review published in the August 2007 issue of the •	
Journal of Periodontology (JOP) saw a strong relationship between 
stress and periodontal diseases; 57 percent of the studies included 
in the review showed a positive relationship between periodontal 
diseases and psychological factors such as stress, distress, anxiety, 
depression, and loneliness. (ScienceDaily.com, 2007)
Depression has many possible causes, likely related to genetics, •	
brain chemicals and your life situation. Chronic stressful life 
situations can increase the risk of developing depression if you 
aren’t coping with the stress well.

As we delve deeper into this topic, you will learn more about the physiologic 
effects of stress and abnormal cortisol production and the associations 
with many diseases including high blood pressure, peptic ulcer disease, 
migraine headaches, irritable bowel syndrome, impaired thyroid function, 
impaired immunity, memory loss, reproductive disorders, osteoporosis, 
mood disorders, diabetes, and premature aging.

HYPERCORTISOLISM: DISEASES AND DISORDERS 
RELATED TO HIGH CORTISOL 

As we have discussed, cortisol production and release is under tight 
control or "regulation." During times of acute stress, we need cortisol 
to divert the body’s resources towards immediate survival and away 
from non-essential functions such as feeding, sleeping, and reproducing. 
However, when elevated cortisol levels remain constant and the normal 
pattern of cortisol release disappears, hypercortisolism results. Think 
about it this way: You’re writing a critical final exam in order to graduate 
from your university – every day for four months! This highly stressful 
situation means that your body can’t keep up with the continual call for it 
to be on "high alert."
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There are numerous ways through which a chronically-elevated cortisol 
state can arise such as the exam scenario mentioned above. Suffice it 
to say that the normal mechanisms of allostasis (the process of adapting 
through change to regain balance, as discussed in Chapter One) can go 
awry. The result? A locomotive train in motion with no brakes. Those near 
the train tracks: Beware! 

Here are the ways in which some key body 
systems react to stress:

 1   NERVOUS SYSTEM

When stressed - physically or 
psychologically - the body suddenly 
shifts its energy resources to fighting off 
the perceived threat. In what is known 
as the "fight or flight" response, the 
sympathetic nervous system signals the 
adrenal glands to release adrenaline and 
cortisol. These hormones make the heart 
beat faster. raise blood pressure, change 
the digestive process and boost glucose 
levels in the bloodstream. Once the crisis 
passes, body systems usually return 
to normal.

 2   MUSCULOSKELETAL SYSTEM

Under stress, muscles tense up. The contraction of muscles for 
extended periods can trigger tension headaches, migraines and various 
musculoskeletal conditions.

 3   RESPIRATORY SYSTEM

Stress can make you breathe harder and cause rapid breathing - or 
hyperventilation - which can bring on panic attacks in some people.

 4   CARDIOVASCULAR SYSTEM

Acute stress - stress that is momentary, such as being stuck in traffic - 
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causes an increase in heart rate and stronger contractions of the heart 
muscle. Blood vessels that direct blood to the large muscles and to the 
heart dilate, increasing the amount of blood pumped to these parts of the 
body. Repeated episodes of acute stress can cause inflammation in the 
coronary arteries, thought to lead to heart attack.

 5   ENDOCRINE SYSTEM

Adrenal Glands - When the body is stressed, the brain sends signals from 
the hypothalamus, causing the adrenal cortex to produce cortisol and the 
adrenal medulla to produce epinephrine - sometimes called the "stress 
hormones."

Liver - When cortisol and epinephrine are released, the liver produces 
more glucose, a blood sugar that would give you the energy for "fight or 
flight" in an emergency.

 6   GASTROINTESTINAL SYSTEM

Esophagus - Stress may prompt you to eat much more or much less than 
you usually do. If you eat more of different foods or increase your use of 
tobacco or alcohol, you may experience heartburn, or acid reflux.

Stomach - Your stomach can react with "butterflies" or even nausea or 
pain. You may vomit if the stress is severe enough.

Bowels - Stress can affect digestion and which nutrients your intestines 
absorb. It can also affect how quickly food moves through your body. You 
may find that you have either diarrhea or constipation.

 7   REPRODUCTIVE SYSTEM

In men, excess amounts of cortisol, produced under stress, can affect the 
normal functioning of the reproductive system. Chronic stress can impair 
testosterone and sperm production and cause impotence.

In women, stress can cause absent or irregular menstrual cycles or more-
painful periods. It can also reduce sexual desire.

The graphic and information above from The Washington Post

If you recall our discussion of "hormone synergy" from Chapter Six, 
you probably aren’t surprised by any of the consequences of excess 
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cortisol states. A quick review will remind you of some of these hormone 
interrelationships (or those dysfunctional party minglers ) and how they are 
partially responsible for some of the metabolic and clinical consequences 
of hypercortisolism. These include:

Inhibition of •	 growth hormone production (i.e. the onset of 
osteoporosis, decreased muscle mass, decreased sense of well-
being, obesity)
Interference with •	 thyroid hormone action (i.e. experiencing fatigue, 
constipation, high cholesterol, high blood pressure)
Interference with •	 insulin action (i.e. weight gain, the development 
of metabolic syndrome, diabetes)
Interference with •	 reproductive hormone production and function 
(i.e. irregular or absent menstruation, infertility, impotence)

I remind you of these associations so that you better understand how and 
why stress causes such a diverse array of symptoms. So, as one example, 
even if you are convinced your fatigue and hair loss are caused by 
malfunction of your thyroid gland but your lab results are "within range," 
remember that high cortisol can lower thyroid hormone production and 
conversion. Through this understanding, it may then seem plausible that 
correcting your hypercortisolism is essential to correcting your "functional 
hypothyroidism" (see Glossary). 

The table below highlights some common conditions which have been 
associated with increased HPA axis activity and hypercortisolism:

Reference for table: Chrousos & Gold. JAMA. 1992; 267: 1244-125

CHRONIC STRESS

MAJOR DEPRESSION

ANOREXIA NERVOSA

MALNUTRITION

OBSESSIVE-COMPULSIVE DISORDER

PANIC DISORDER

EXCESSIVE EXERCISE

ALCOHOL WITHDRAWAL

NARCOTIC WITHDRAWAL

FUNCTIONAL BOWEL DISEASE

OBESITY

METABOLIC SYNDROME X

CHILDHOOD SEXUAL STATURE

PSYCHOSOCIAL SHORT STATURE

CHRONIC ACTIVE ALCOHOLISM HYPERTHYROIDISM
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Intriguing, isn’t it: The incredible connections between our organs, 
chronic stress, increased HPA axis activity, and high cortisol? Well, what 
you have read thus far is just the tip of the "stress iceberg." It gets even 
more interesting…

HEART DISEASE
The process through which hypercortisolism promotes heart disease is 
complex and multi-dimensional. However, several studies have linked 
emotional stress to sudden cardiac death in 20 to 40 percent of 
patients! The recipe for potential cardiac "disaster" calls for several 
ingredients, all of which are either directly or indirectly influenced by the 
actions of cortisol. 

A key ingredient is •	 cortisol-induced growth hormone deficiency. 
Since growth hormone is essential in maintaining heart health, a 
deficiency in this hormone has been shown to impair heart structure 
and function, increase cholesterol, and increase inflammation. 
Another essential component is •	 high blood sugar. Recall that 
cortisol is the primary hormone that controls your carbohydrate 
metabolism. It is responsible for pulling out all the stops when it 
comes to fueling your escape. 
Add to the above ingredients:•	  inflammation, high blood pressure, 
high cholesterol, blood vessel ‘dysfunction’, and susceptibility 
to blood clotting (‘thrombus’ formation) within the arteries and 
you end up with a ‘perfect storm’ if you will.

CORTISOL 
INDUCED 

HEART
DISEASE

CLOTTING
HIGH BLOOD

PRESSURE

INFLAMMATION
HIGH

CHOLESTEROL

ABDOMINAL
OBESITY

HYPERGLYCEMIA
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We discussed work stress in Chapter Three, but could too much work or 
too much stress on the job actually damage our hearts? The answer is yes. 
One landmark study showing such an association between work, stress, 
and health was conducted in England in 2002. The Whitehall II Study 
included 10,000 male and female participants aged thirty-five to fifty-five 
who worked as civil servants in twenty government departments. During 
the five years the study subjects were followed, researchers found a 
definite association between heart disease and chronic work-related 
stress. They also reported that stressed workers were more prone to poor 
diet, higher cortisol levels, physical inactivity, and metabolic syndrome. 
Their conclusion was that "work stress may be an important determinant 
of coronary heart disease." So, again, if your work days consist of constant 
deadlines, overtime, skipping meals or indulging in unhealthy vending 
machine snacks – you may be playing a serious game of Russian Roulette 
with your heart. 

Other job-related factors associated with future or even premature 
heart disease include lack of control over one’s job, job strain, high job 
demands, and lack of autonomy. To add insult to injury, chronic stress 
(in the form of fatigue, irritability, and demoralization) and hostility have 
been tied to activation of the clotting system which also has been shown 
to increase the risk of heart attack. In addition, feelings of exhaustion 
and emotional stress can contribute to the development of high blood 
pressure via activation of the HPA axis. There’s an interesting tie-in here 
for you philosophy buffs… Remember Karl Marx’s idea about workers 
provided with menial or trivial tasks in the workplace? They have little 
control over the final "product," and this can result in alienation. We can 
see how little this concept has changed over time! 

ALZHEIMER’S DISEASE
We have not spent much time discussing cortisol’s effects on the brain, 
but I can sum it up in one word… frightening! Many different areas of the 
brain are affected by cortisol, but one area in particular, the hippocampus, 
has very high levels of cortisol receptors and therefore is damaged under 
the influence of chronically high levels of cortisol. If you value your memory, 
the hippocampus is one brain structure you do not want to be without. 
The hippocampus also serves a very important role in regulating the stress 
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response system and inhibiting the HPA axis and cortisol release. 

In Alzheimer’s disease, a neurodegenerative disease that affects almost 
five million people in the U.S. alone, the hippocampus is one of the first 
regions of the brain to suffer damage. Impaired memory and disorientation 
are among the first symptoms to appear. There is growing evidence that 
the effects of physical and psychosocial stressors on the HPA axis may be 
implicated in the onset and progression of Alzheimer’s disease. 

MOOD DISORDERS
Feeling down? You’re not alone. According to the National Institute of 
Mental Health, Approximately 20.9 million American adults, or about 9.5 
percent of the U.S. population age eighteen and older (median age is 
thirty), are diagnosed with a mood disorder in a given year. Sadly, mental 
disorders are the leading cause of disability in the U.S. and Canada. 
According to a government study done by the Center for Disease 
Control, anti-depressants have become the most commonly prescribed 
drugs in the United States. In fact, anti-depressants are prescribed more 
often than drugs to treat high blood pressure, high cholesterol, asthma, 
or headaches combined.
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Among all psychiatric disorders, generalized anxiety and depression 
are the two that are most often stress-related. Although other stress 
hormones also play a role, cortisol is the primary instigator in this regard. 
It is believed that the "cortisol conundrum" that occurs in mood disorders 
arises not only because the cortisol’s "on/off" switch does not get turned 
off but also because the cortisol receptors in your brain are not properly 
functioning.

Furthermore, an extensive review of the medical literature also reveals 
an association between a hyperactive HPA axis (high cortisol) and these 
other mood disorders:

PTSD or post-traumatic stress disorder•	
Borderline personality disorder•	
ADHD or attention-deficit/hyperactivity disorder•	
Schizophrenia•	
Depression•	
Bipolar disorder•	
Drug addiction•	
Anxiety•	
Autism•	

If you have ever complained of depression or anxiety to your doctor, 
you may have been prescribed a SSRI drug (selective serotonin reuptake 
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inhibitor) like Prozac, Celexa, Zoloft, and Lexapro. These drugs do not 
directly raise serotonin levels. Rather, they basically work to keep the 
serotonin your nerve cells are already making hang around longer by 
preventing its "re-uptake," hence their name. In actuality, it is believed 
these drugs probably help mood disorders by affecting cortisol levels 
more so than the levels of serotonin and other brain chemicals. SSRIs 
restore the function of cortisol’s receptors and turn off the "on" switch. 
The overall effect is to lower levels of cortisol which then improves the 
depression. Research in this area is ongoing, and on the horizon are anti-
depressant drugs capable of indirectly lowering cortisol’s tissue effects by 
improving cortisol receptor function.

OSTEOPOROSIS
Osteoporosis, a condition which results in thinning of bone tissue and 
reduced bone density, affects an estimated 75 million people in Europe, 
USA and Japan. By the year 2050, the worldwide incidence of hip fracture 
is projected to increase by 310 percent in men and 240 percent in women. 
In white women, the lifetime risk of hip fracture is one in six, compared with 
a one in nine risk of a diagnosis of breast cancer. Clearly, research on the 
available drugs has shown a favourable outcome in treating osteoporosis, 
but isn’t being proactive a more rational and cost-effective approach?

As you have already learned, excess cortisol is to bone what kryptonite 
is to Superman – a powerful deterrent to growth and strength. In fact, 
in patients who have Cushing’s Disease, researchers have found that 
hypercortisolism may cause spinal fractures in up to 70 percent of patients. 
Excess cortisol:

Inhibits bone formation•	
Prevents your gut from absorbing calcium•	
Increases bone breakdown•	
Lowers the levels of hormones and other growth factors that help •	
to build bone

In osteoporosis patients who do not have Cushing’s Disease, subtle 
hypercortisolism is more common than most healthcare professionals 
recognize. In fact, studies have shown that up to 10 percent of the general 
population manifest osteoporosis as their only symptom of otherwise 
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silent hypercortisolism. As such, the diagnosis of hypercortisolism must 
be ruled out in patients who have unexplained osteoporosis.

DIABETES AND METABOLIC SYNDROME
Years of scientific research suggest that patients with metabolic syndrome 
and diabetes have high HPA axis activity/hypercortisolism and that 
stress may play an important role. More than four hundred years ago, 
the famous English physician Thomas Willis noted that diabetes often 
occurred in patients who had experienced significant life stresses, sadness, 
or long standing sorrow. More recent research has shown there to be a 
link between the development of diabetes and work stress, distressed 
sleep, anger/hostility, traumatic events, and general emotional stress.

Stress contributes to the development of abnormal blood sugar regulation 
in several ways, some of which include:

Behavioral mechanisms•	
Smoking•	
Excessive and unhealthy eating•	
Lack of exercise•	
Alcohol abuse•	
Physiological insulin resistance•	
Increased HPA axis activity•	
Increased SNS activity (catecholamines)•	
Increased abdominal fat accumulation•	
Increased levels of inflammation•	

You will recall that cortisol is the hormone that directly and indirectly 
raises blood sugar. So, if your cortisol is chronically elevated, so too will 
your glucose be. 

Metabolic syndrome, a precursor to diabetes, is a grouping of medical 
conditions in which a patient has at least three of the following common 
abnormalities: 

Central obesity (fat deposition in the mid section)•	
High blood pressure•	
Insulin resistance•	
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Low HDL (good) cholesterol•	
High triglycerides•	

Not only does Metabolic syndrome or "MeS" predispose a person to 
becoming diabetic, it is also associated with an increased risk of heart 
disease and premature death. One-fourth of the world’s adult population 
now has metabolic syndrome! And…

People with MeS are •	 twice as likely to die from a stroke or heart 
attack and five times more likely to develop Type 2 diabetes.
Of the approximate 285 million people around the world with •	
diabetes, 80 percent will die from heart disease.
MeS and diabetes cause more disease and death than HIV/AIDS. •	
(International Diabetes Federation)

Since stress raises blood sugar and blocks the body from releasing insulin 
in people with Type 2 diabetes, stress reduction and lifestyle modification 
are particularly important in these patients. Moreover, patients with 
diabetes are even more susceptible to the harmful effects of cortisol than 
are non-diabetics.

Now might be a good time to tell you Jason’s story so we can reinforce 
what you have learned so far. Jason, a fifty-nine-year-old business 
executive, is the perfect example of someone who was heading towards 
certain cortisol-induced annihilation. Here’s Jason’s story, told from his 
perspective… perhaps YOU can relate.
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WHEN CORTISOL TAKES OVER:  
JASON’S STORY

"I was always ahead of my game, always at the top. I started my own 
company when I was only twenty-five and built into a huge business. 
At first, I loved the challenges, the opportunities, and the end results. 
Unfortunately, the business eventually turned into a monster which began 
slowly consuming me about ten years ago.

The changes were subtle at first. Fit turned to flab as exercise became 
another entry on my "to-do" list. My mental stealth was dwindling into 
mental mush as I struggled to remember times, dates, and names.

My fuse had become extremely short, and I would yell at people left and 
right for minor mistakes. My wife became increasingly irritated with me. 
The fact that my sex drive had taken a nose dive made this latter problem 
less of an issue. But thanks to my insomnia, all the nights I spent on the 
couch were not wasted: I was able to get work done, watch old movies, 
and count the ceiling tiles in the family room.

I took great pride in my success. I owned a company with several 
subsidiaries and over two hundred employees. I used to thrive on that 
kind of stress. But over time, I hit the wall… Maybe it was or maybe it 
was the fact that the stress in my personal life had escalated to very high 
levels. One day a long time and very astute friend of mine took me to 
lunch. He was brutally honest with me, but I now thank him for saving 
my life. He said that through working with a new doctor, he was able to 
remedy many of his problems and was even able to identify potential 
problems and head them off before they became major health concerns. 
He told me that although the process would be gradual, it would be well 
worth the wait. At the age of sixty-two, he was feeling better "than he ever 
had in his life!"

So, I sucked it up and went to see his doctor, Dr. Edwards. After a fairly 
extensive discussion with her, she initially recommended blood work, a 
urine collection, and a saliva test to check hormones and other basics as 
a first step. She told me that while we were waiting for results, I could try 
taking a supplement called inositol (see Glossary) to help with anxiety and 
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sleep. If that didn’t work, she suggested I try something called 5-HTP (see 
Chapter Nine).
 
She briefly explained some of the consequences of chronic stress and 
high cortisol levels and she was able to provide me with legitimate 
medical explanations for how this one pervasive problem and its wide 
spread effects could be fueling many of my symptoms. She also gave me 
a few articles on stress, cortisol, and health to review in the meantime. 

When I saw Dr. Edwards to review my test results, my anxiety was actually 
better. The 5-HTP I was taking allowed me a straight four hours of sleep! 
Not surprisingly, my saliva and twenty-four hour urine collection showed 
that my cortisol levels were very high. Dr. Edwards explained how this 
alone could contribute to my high blood pressure, insomnia, anxiety, 
muscle loss, and belly fat. The rest of my results were not pretty either. My 
blood sugar was too high, I had a lot of low vitamin levels, my testosterone 
was too low, my estrogen was too high and my DHEA was low. I also now 
had high cholesterol which I had never had a problem with before. 

To prevent me from spontaneously combusting, Dr. Edwards  
recommended I take some time off work. Although I was convinced my 
business could not run without me, magically it did. Over the next three 
months, her treatment plan included:

Low impact exercises (yoga and Pilates) with some weight training,•	
A radical change in my diet (good-bye to alcohol, refined sugar, •	
and fried foods), sleep hygiene (regular sleep/wake times), and 
meditation. 
She also used the supplements phosphatidylserine and ashwaganda •	
to help control my cortisol levels. I was also put on vitamins, omega 
3 fatty acids, and a probiotic. She also started me on a topical 
bio-equivalent hormone cream which contained testosterone and 
DHEA. Dr. Edwards told me that adding these hormones would 
optimize my deficient levels as well as lower my cortisol levels.

The first three months were tough, especially trying to comply with strict 
go to sleep and wake up times. Luckily a sleep study did not show any 
sleep apnea or restless leg syndrome. But in just that short period of time,  
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I felt 75 percent better. Dr. Edwards allowed me to return to a part-time work 
schedule after the first three weeks but gave me strict guidelines about the 
number of hours and levels of stress to which I could be exposed. She told 
me that I would never get better and/or I would definitely suffer from a 
relapse if I returned to my previous high stress, fast-paced work schedule.
One year later, I find myself in the same position as the friend who sent 
me to see Dr. Edwards. I feel better than I have in years. I gained insight 
into how my life was killing me and have tried not to go back there. Sure, 
I fall off the wagon and eat junk food on occasion or have a few glasses of 
wine with dinner, but I am careful not to let it get out of hand. And I have 
since hired a CEO for my business so that I still have an income but, more 
importantly, I have more time with my family and more peace of mind. 
And, thanks to Dr. Edwards, I now have my health back."

IMMUNE SYSTEM

Your immune system is designed to protect you from foreign invaders, 
be they food particles, viruses, bacteria, or cancer cells. Cortisol has an 
enormous influence over immune system function and vice versa. 
When your immune system is stimulated, the HPA axis gets the "green 
light" and up goes cortisol. You might be surprised to know that the 
reason cortisol goes up is to protect your immune system from doing 
too good a job and destroying your own healthy tissue along with the 
intruders.

There are many different cell types called into active duty when your 
immune response is put on high alert. When cortisol comes along, it 
breaks up the action by reducing the activity, population, production, and 
activation of immune system cells. Now, this is a great thing in the short 
term. Self-destruction is a bad thing. But what happens when cortisol 
doesn’t take its foot off the brake?
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Data from: Webster, Marketon JI and Glaser, R. Stress Hormones and Immune 

Function. Cell Immunol. 2008 Mar-Apr 252 (1-2): 16-26 Epub 2008.)

Notice the word cancer in the above pyramid. Yes… Stress has been 
shown to influence the incidence and progression of cancer. In fact, 
epidemiological and clinical studies over the past thirty years have provided 
strong evidence for links between chronic stress, depression and social 
isolation, and cancer progression. Chronic stress not only prevents proper 
function of the immune cells that kill cancer cells, it has also been shown 
to prevent your DNA from repairing itself when it becomes damaged. 

Behavioral oncologists (see Glossary) have described a "Type C" 
personality which encompasses such behaviours as denial and suppression 
of emotions, particularly anger. Other personality characteristics of Type C 
‘cancer prone’ individuals are: 

Avoidance of conflicts•	
Exaggerated social desirability•	
Harmonizing behaviour (forcing oneself to fit in with others)•	
Over-compliance•	
Over-patience•	
High rationality•	
Rigid control of emotional expression •	

These behavioural patterns usually appear to be effective as long as 

Stress

Dysregulation of 
immune function

Delayed wound healing
Impaired vaccine responses

Cancer
Reactivation of latent herpes viruses
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environmental and psychological balance is maintained. But, this delicate 
balance is easily disrupted under the impact of accumulated stressors, 
especially those that make people feel depressed, helpless, or hopeless. 
This is the perfect way to demonstrate the point made earlier about how 
it is not simply the stressor but your reaction to the stressor that dictates 
whether or you’re your stress will ultimately harm you. It’s hard to believe 
that by simply reacting differently to tense or difficult situations may save 
your life. If you’re the type of person who tends to fly off the handle easily, 
you may need to rethink your perspective. Conversely, if you’re the type 
who avoids conflict at all costs, you may need to learn to speak up.

PREMATURE AGING

A hugely popular movement which seems to be skyrocketing is "anti-
aging." It seems ironic that some people spend incredible amounts of 
money to remove, refill, inject, nip, and tuck their way back to youth. 
Although some may think aging is only skin deep, the truth of the matter 
is that what happens on the outside is merely a reflection of what is going 
on the inside. 

An entire book could be written on how stress and high cortisol contribute 
to premature aging both inside and out. Have you heard the term "free 
radicals" before? Free radicals are those nasty little molecules that wreak 
havoc inside your cells if not properly neutralized. The result (in medical 
jargon) is known as "oxidative stress." This is essentially internal rusting 
of your cells… All of your cells. Hence, we have all been forewarned and 
advised to consume more anti-oxidants or "rust retardants" to neutralize 
free radicals thus preventing aging and disease. 

The process of internal and external rusting is fueled by, you guessed 
it, cortisol. Growing numbers of studies reveal that markers of oxidative 
stress (or internal rusting) are increased by both acute and chronic stress, 
particularly stress that is psychological in nature. So, to summarize:

High Cortisol + oxidative stress (DNA and cell damage) + inflammation + 
low anabolic hormone levels = premature aging
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Where are you in the aging continuum? 

Graphic from BeautyAnalysis.com

OBESITY

We’ve mentioned unhealthy eating habits quite a few times in Adrenalogic, 
and it’s for a good reason. Obesity - something the World Health 
Organization (WHO) defines as "abnormal or excessive fat accumulation 
that may impair health" is a growing epidemic. 

The term body mass index, or BMI, may be familiar to you as a measurement 
of obesity. BMI is a simple index of weight-for-height that is commonly 
used in classifying overweight and obesity in adults and is defined as the 
weight in kilograms divided by the square of the height in meters (kg/m2). 
A person is considered obese if their BMI is greater than thirty.

You may want to sit down (or better yet: stand up and do some yoga 
stretches!) before you peruse these numbers. The latest projections from 
the WHO indicate that globally in 2005:

Approximately 1.6 billion adults (age 15+) were overweight•	
At least 400 million adults were obese•	
By 2015, approximately 2.3 billion adults will be overweight and •	
more than 700 million will be obese
At least 20 million children under the age of 5 years were overweight •	
The incidence of obesity in the U.S. has doubled in the last decade•	
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These statistics are very bad news, unless of course you earn your living 
selling bariatric (weight loss) surgical devices or obesity drugs, the sales 
of which have quadrupled in the past five years alone!

Let’s talk about what simple high cortisol does to your body in terms of fat 
accumulation and distribution.

Abdominal fat is a fantastic target tissue for stress. Stress, particularly 
psychological stress, has been related to obesity in numerous studies. 
Depending on your waist circumference and your levels of stress, you may 
have already discovered that cortisol makes fat cells in the abdomen grow 
and multiply. Mounting evidence suggests that:

Abdominal fat deposition is related to greater psychological •	
vulnerability to stress and impaired coping
Stress-induced cortisol secretion may contribute to belly fat and all •	
of the health consequences thereof

HIGH CORTISOL + HIGH INSULIN = 

Also keep in mind that insulin is a co-conspirator in this assault. Cortisol 
raises the levels of insulin, and when these two hormones are present in 
high amounts, your belly fat cells are essentially doomed. Bottom line: 
Stress can make you fat and fat can make you stressed. 

SLEEP DISTURBANCES

Perhaps the best example of a "vicious circle" is that between stress and 
sleep disturbances. Stress, along with depression, anxiety, and tension 
are among the most common causes of sleep deprivation. A chronic 
sleep-restricted state can cause not only annoying symptoms, like fatigue, 
foggy thinking, and clumsiness; it can lead to even more detrimental 
consequences such as diabetes and obesity.
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According to the Better Sleep 
Council, 65 percent of Americans 
are losing sleep secondary to stress.  
Current events, personal finances, 
and family issues account for nearly 
half of stress induced sleep losses.

Chronic sleep deprivation, whether 
in the form of insomnia, sleep 

apnea, or other sleep disturbance, can result in any of the following:

Information in graphic from Morin, Charles M. (2003) Insomnia. New York:  
Kluwer Academic Publ. p. 28, National Institutes of Neurologic Disease  

and Stroke and Wikipedia

People with sleep disturbances have been found to have abnormal 
elevations in their night time cortisol levels. In fact, you may notice that 
the list of symptoms of sleep deprivation is almost identical to those of 
hypercortisolism. Furthermore, many of the daytime symptoms caused by 
sleep disturbances are also fueled by increased levels of inflammation. 
Remember the cortisol/immune system connection?

- Increased heart rate variability
- Risk of heart disease

- Decreased reaction time
  and accuracy
- Tremors
- Aches

Other:
- Growth suppression
- Risk of obesity
- Decreased temperature

- Irritability
- Cognitive impairment
- Memory lapses or loss
- Impaired moral judgement
- Severe yawning
- Hallucinations
- Symptoms similar to ADHD

- Impaired immune
  system

- Risk of diabetes
  Type 2

EFFECTS OF SLEEP DEPRIVATION
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Breaking this cycle involves identifying the cause of the sleep disturbance, 
maintaining normal sleep/wake cycles, and reducing or eliminating the 
stressors keeping you awake. We will discuss this in more detail when we 
discuss ways to "outsmart" stress in Chapter Nine.

It’s scary, isn’t it: To think that chronic stress has the potential to wreak 
so much havoc on our bodies, our health, our relationships, our lives? 
But, the good news is that we do have some control over its impact; we 
can choose how to respond to situations, we can make health conscious 
choices (including reading books like this), and we can set an example 
and teach our children how to manage their health now and in the future. 
Towards the end of the book, I reveal more detailed advice and tips on how 
to best counter HPA axis dysfunction, stress, and stress-related disease 
through lifestyle, diet, spiritual, health and relationship opportunities.
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CHAPTER EIGHT

Not Enough Of A Good Thing: The Link  
Between Low Cortisol And Disease

"You don’t know what you’ve got till it’s gone"  
Cinderella (Rock Group)

While you may still be in awe at the destructive power of chronic cortisol 
excess, try to now imagine the opposite situation… what would happen if 
your daytime cortisol was chronically low? 

When we take a closer look at a host of common stress-related diseases 
and disorders, we find that low cortisol frequently comes into play. In fact, 
hypocortisolism (defined below) has been found in 20 to 25 percent 
of patient with these stress-related bodily disorders:

Chronic fatigue syndrome•	
Fibromyalgia•	
Irritable bowel syndrome•	
PTSD•	
Burnout•	
Chronic pain•	
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Atypical depression•	

Interestingly, there appears to be very specific groups of patients in whom 
low-cortisol levels in the morning and abnormally low cortisol release 
during the day are more often seen. They include:

Teachers living under chronic stress suffering from burnout•	
White collar workers with high degrees of job stress•	
Mothers of toddlers who have insecure attachments•	
Those who work excessive numbers of hours outside the home•	
Children who have experienced trauma or are in neglectful •	
environments

So exactly what is Hypocortisolism? It can be defined as: 

1.) An abnormally low or flat daytime cortisol pattern; and/or 

2.) A condition in which your body fails to produce an 
appropriate rise in cortisol in response to a stressor

And exactly how does this situation arise? Is it because your adrenal 
glands just decide to hang it up and quit working? No! There are actually 
a number of theories on how chronically low cortisol states develop. 
Chapter Four provided you with a preview of a few pathways leading to 
low cortisol, and I am going to elaborate on this a bit more so as to further 
drive home one of the book’s main points… Primary adrenal failure due 
to chronic stress has not been scientifically proven. Rather, it is primarily 
via dysfunction or under activity of the HPA axis that hypocortisolism is 
born. However, other mechanisms have also been demonstrated as we 
will discuss below.

One theory: hypocortisolism ultimately occurs after an initial phase 
of constant hyperactivity of the HPA axis. In this scenario, your stress 
response system resembles a car… It can only be driven for so long and 
so fast before it will eventually run out of gas. 

In other situations, hypocortisolism becomes the body’s "new norm" as an 
adaptive response to chronic stress. It has been shown that exposure to 
a psycho-social stressor over and over again often results in a decrease in 
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cortisol response. Your body’s stress speakers essentially dial the volume 
down to prevent excessive noise. 

Below are some illustrations of what years of research have shown to be 
potential causes of hypocortisolism. The following is the abbreviated 
version:

1. Centrally mediated (Causes that stem from within the brain)

Cortisol

Pregnenolone

DHEA

Normal

LO
W

N
O
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H
IG
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Progression

TIME OF EACH STAGE IS HIGHLY VARIABLE

Central Excessive cortisol negative feedback

Hypersensitivity of HPA axis to cortisol

Decreased pituitary gland receptor sensitivity

Reduced numbers of hormone receptors in the pituitary gland

Spinal cord injury

Dysfunction of the hippocampus

Head trauma

MOST COMMON
REASON CITED IN THE
MEDICAL LITERATURE

BleedingAbnormal process in the brain



115ADRENALOGIC  |  OUTSMARTING STRESS

2. Peripherally mediated (Causes that stem from areas below the brain)

3. Adrenally mediated (Causes that stem from the adrenal glands)

PROTECTIVE MEASURES?

Although perhaps difficult to conceive, the state of low cortisol may 
actually be beneficial. Consider what happens when you are under 
attack by a virus or bacteria. Cortisol goes up to make sure your overly 
anxious immune system doesn’t destroy your own healthy cells (recall this 
discussion from Chapter Seven). In the face of an infection, you might 
consider suppressing the immune system to be counter intuitive, especially 

Cells and tissues resist or ignore the messages from the brain

Conversion cortisol to other hormones

Reduced number +/- sensitivity of adrenal gland receptors

Alterations in cortisol binding protein levels

Defects/deficiencies in cortisol producing enzymes

Peripheral

Bleeding

Reduced blood supply

Absent blood supply

Vitamins

Minerals

HDL

Progesterone

Decreased adrenal gland size

Gland toxicity (drugs)

Gland trauma

Lack of ingredients needed to make cortisol

Lack of cofactors

Adrenal
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in a situation when the immune attack is prolonged or repetitive. So what 
would a reduction in cortisol accomplish? Essentially, it would remove the 
cortisol "blockade" thereby allowing your immune defenses to overthrow 
the attempted viral or bacterial coup d’état. You see, a healthy immune 
system in full force is no match against any invader.

Remember how horrible you feel when you are sick? Have you ever had 
the pleasure of experiencing the flu? Now consider the concept of the 
"sickness response," a term described by Dr. Hart in the late 1980’s to 
describe non-specific symptoms such as fatigue, increased sensitivity to 
pain, difficulty concentrating, depressed mood, and decreased appetite 
often seen during an infection. So what if your body was actually making 
you feel miserable to save you? Some believe that the sickness response 
may actually represent an adaptive "reorganization" of priorities if you will: 
conserve energy, destroy the infection, and survive first… Eat, think, and 
be merry later. Our body's ability to adapt is far-reaching and amazingly 
complex.

Finally, other known causes of low hypocortisolism include liver disease 
(cirrhosis) and critical illness. In some people, low cortisol can even be 
a normal variant, causing no trouble or symptoms whatsoever. Again, I 
propose to you: How do you feel about the term "adrenal fatigue" now?

SYMPTOMS OF HYPOCORTISOLISM

The three most common symptoms (the "symptom triad" if you will) 
seen in patients with hypocortisolism are: sensitivity to stress, pain, and 
chronic fatigue. However, other signs and symptoms can also be seen 
which resemble those of Addison’s Disease even though they are not 
as severe. It is for this reason that some in the medical community have 
nicknamed hypocortisolism "subclinical Addison’s Disease." 

The table below summarizes some of the major symptoms seen in patients 
with low cortisol states.
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Because many of these same signs and symptoms are seen in other 
medical conditions, patients with hypocortisolism often go undiagnosed 
or are simply diagnosed with chronic fatigue syndrome or depression. 
It is in these situations that the astute healthcare professional expands 
her differential diagnosis by assessing a patient’s HPA axis function and 
salivary cortisol (and DHEA-S) patterns.

Here’s an example of a Janice’s salivary cortisol results (the patient 
discussed below). As you can see, her cortisol levels are consistently low 
throughout the day when compared to an individual with a healthy stress 
response system.

TABLE 1:  SIGNS AND SYMPTOMS OF HYPOCORTISOLISM

General: fatigue, fever, weakness, muscle pain, joint pain, sore throat, 
headaches, dizziness upon standing, chronic pain

Gastrointestinal: Lack of appetite, nausea, vomiting, diarrhea, abdominal 
or flank pain

Psychiatric: Depression, apathy, irritability, sleep disturbances, difficulty 
concentrating, difficulty with memory, confusion, stress sensitivity

Cardiovascular: Increased heart rate, abnormal regulation of blood pressure and 
heart rate with changes in body position, dehydration, depressed heart  contractions

Laboratory: Low blood sugar, low sodium, high potassium, high calcium, increased 
numbers of white blood cells, elevated prolactin levels, hypothyroidism

AM

1.0

0.5

0.0
MID-DAY LATE-DAY PM

Control

Patient
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As with hypercortisolism, a bevy of modern-day diseases are linked to 
hypocortisolism. They include the following conditions:

Given everything we have already discussed, these disease associations 
should now make complete sense. I now want to provide you with more 
evidence-based research and insight about some of the very common 
conditions linked with low cortisol states.

CHRONIC FATIGUE SYNDROME

Chronic fatigue syndrome (CFS) is defined as clinically unexplained, 
persistent, or relapsing fatigue of at least six month's duration and the 
presence of at least four of these symptoms:

Sore throat•	
Tender, enlarged lymph nodes in neck or under arm region •	
Muscle pain•	
Pain in multiple joints •	
Fatigue after exercise•	
Non-refreshing sleep•	
Headaches•	
Impaired memory/concentration•	

Studies estimate that the prevalence of CFS in adults is between 0.5 and 5 
percent with the majority of sufferers being women. Since there is currently 
no effective treatment for this debilitating condition, it’s important for us 
to fully understand the underlying causes. Some of us in the field of 
integrative medicine do not believe CFS is an independent disease 
state but rather a clinical consequence of one or more lurking problems. 

ATYPICAL DEPRESSION

CHRONIC FATIGUE SYNDROME

FIBROMYALGIA

HYPOTHYROIDISM

NICOTINE WITHDRAWAL

AFTER CHRONIC STRESS

POSTPARTUM PERIOD

RHEUMATOID ARTHRITIS

MENOPAUSE

PREMENSTRUAL
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The culprits may include:

Mitochondrial (sources of cellular energy) dysfunction•	
Sleep disorders•	
Immune system dysfunction•	
Chronic infections•	
Gastrointestinal dysfunction•	
Abnormalities in the clotting system•	
Autonomic nervous system malfunction•	

So where is the "disconnect" in CFS patients? Well, several mechanisms 
have been identified:

Reduced baseline HPA axis function•	
Decreased function or abnormal regulation of HPA axis•	
Blunted (flattened) morning cortisol levels•	
Inappropriately low stimulated cortisol levels•	
Elevated levels of inflammation•	

A key point here is that the majority of the medical evidence does not 
find primary adrenal gland failure to be the cause of low cortisol in CFS 
patients. As an example, a 2008 issue of the Journal of Chronic Fatigue 
Syndrome published an evidence based review of CFS and fibromyalgia 
by Dr. Kent Holtorf. After his review of the medical literature, he notes:

"… A more important fact is, however, that a multitude of studies have 
demonstrated the HPA axis dysfunction in these conditions [CFS and 
fibromyalgia] is central (hypothalamic or pituitary), not a primary adrenal 
insufficiency."

Finally, I want to share with you the interesting observations of Dr. Ricardo 
Baschetti of Italy. Over the past decade, he has written extensively on the 
association between low cortisol states and CFS and has been quite vocal 
in his belief that CFS actually represents a form of subclinical Addison’s 
Disease. He supports his views by highlighting the fact that in comparing 
CFS to Addison’s Disease, there is an apparent overlap of forty-three 
clinical symptoms, a phenomenon that is clearly not coincidental. In a 
2005 Letter to the Editor of the Journal of Internal Medicine, Dr. Baschetti 
writes:
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"Considering that most features of CFS, such as debilitating fatigue, an 
abrupt onset precipitated by a stressor, feverishness, arthralgias, myalgias, 
adenopathy, postexertional fatigue, exacerbation of allergic responses, 
and disturbances in mood and sleep are all characteristic of glucocorticoid 
[cortisol] insufficiency, it is not surprising that hypocortisolism has been 
convincingly shown to be implicated in the pathophysiology of CFS."

FIBROMYALGIA

According to the National Fibromyalgia Association, fibromyalgia (FM) is 
one of the most common chronic pain conditions, affecting approximately 
10 million people in the U.S. and an estimated 3 to 6 percent of the  
worldwide population. Although patients of all ages, genders, and 
ethnicities can be affected, 75 to 90 percent of them are women. The risk 
of acquiring FM increases with age so that by age eighty, approximately  
8 percent of adults meet the American College of Rheumatology 
classification of fibromyalgia.

Similar to CFS, FM is characterized by:

Widespread, chronic muscle pain•	
Increased sensitivity to touch•	
Fatigue•	
Sleep disturbances •	
Morning stiffness•	

FM sufferers also report more depression, anxiety, and psychosocial stress. 
FM often coexists with CFS, probably because the mechanisms through 
which both conditions arise are in parallel. However, FM patients also tend 
to be deficient not only in cortisol but also in androgens (testosterone and 
DHEA), thyroid hormone, growth hormone, and catecholamines.

To illustrate further, in 2003, Kivimaki and colleagues conducted a study of 
FM in 4791 hospital employees and found that work related stress (high 
workload, victimization of bullying, lack of control over decision making) 
seemed to be a contributing factor in the development of FM. However, 
in this and other studies, other important variables have been identified. 
They include:
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Psychological predisposition•	
º Emotional neglect

º Victimization

º Problems with school or vocation
Biological predisposition•	

º Genetic make up

º Temperament

º Early pain or disease experiences

These factors, coupled with family or job stress and a lack of ability to 
cope, essentially create the perfect fibromyalgia "storm."

Now would be a good time to share Janice’s story with you (whose salivary 
cortisol graph is shown above). Janice, like many other patients suffering 
from FM, endured her symptoms with quiet valour, attempting not to 
inconvenience her friends and family members. She had long ago lost 
hope that modern medicine would find a cure for her FM since so many 
of her test results and treatment trials had failed.

JANICE’S STORY

Janice was a young woman who came to see me because of unrelenting 
muscle and joint pain. She had been diagnosed with fibromyalgia five years 
prior, and none of the ten different medications prescribed to her gave her 
any symptom relief. She had seen at least four different doctors and had 
undergone extensive blood work which was all "normal." Janice had lost 
all hope of improvement by the time I met her. "You are my last hope."

Janice appeared to be healthy, took no prescription medications, and had 
no known health problems. She had completed high school, married her 
high school sweetheart, and had three children who were now aged nine, 
twelve, and sixteen. Janice explained that she endured a relatively tough 
childhood and described herself as someone who "found it hard to be 
happy." She told me that she was constantly tired, depressed, and cold. 
She found it very challenging to be a stay at home mother… Cooking, 
cleaning, and driving the kids from one activity to the next. She said that 
often after she would drop the children off at school, she would go back 
home and sleep for two or three more hours. 
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Janice explained that her muscle pain had started after the birth of her 
second child. Initially, her only other symptom was fatigue. Since that 
time, she had also developed irregular periods, insomnia, complete 
intolerance to stress, and depression. She was having difficulty losing her 
post-pregnancy weight, and her sugar cravings were at times unbearable. 
Over the course of the past ten years, she had been given prescription anti-
depressants, sleeping pills, weight loss medications, and anti-inflammatory 
drugs. None of them helped and some caused side effects. At one point, 
her physician suggested she see a psychiatrist to which she responded,  
"I am not crazy, I am in pain." 

Like many others who are not receiving relief from conventional 
medicine, Janice embarked on her own journey of self-diagnosis and 
self-healing. She spent thousands of dollars on self-help books, over-the-
counter medications, herbal preparations and supplements from online 
companies. After conducting her own research, Janice was convinced 
that she suffered from adrenal fatigue because the description of her 
symptoms mirrored what she read in the book. Unfortunately, when she 
tried discussing this with other physicians, they would laugh or admonish 
her by saying, "there’s no such thing as adrenal fatigue." Janice tried 
some supplements specifically designed to help and explained to me that 
some of them actually did make her feel somewhat better, though her 
symptoms were never completely resolved.

My take? Janice truly suffered from many of the expected symptoms of 
abnormally low daytime cortisol, including: chronic fatigue, fibromyalgia, 
stress sensitivity, and low-grade depression. In fact, her salivary cortisol 
pattern confirmed a flattened pattern of cortisol release during the 
daytime and a paradoxical rise in her late night cortisol reading. 

Indeed she did have hypocortisolism, but an additional diagnostic 
work-up was critical to find out why these symptoms were occurring. 
After our initial meeting, a series of tests conducted, I found that Janice 
suffered from multiple vitamin deficiencies, particularly in vitamin C and 
the B vitamins, all of which are very important in the function of the adrenal 
glands. This was partially due to her unhealthy diet which was laden with 
sugar and caffeine, both of which strain the stress response system. In 
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fact, when we looked at her saliva test results, her second collection (done 
around noon) showed a small rise in cortisol. Clearly, she did not have 
adrenal fatigue. If she did, her adrenal glands would have been incapable 
of making cortisol in response to the caffeine she drank all morning to 
stay awake.

Janice’s fibromyalgia was coming from multiple sources. Her low cortisol 
was one, her nutritional deficiencies were another, and her insomnia was 
yet another. Because Janice’s stress hormones were out of whack, none 
of her other hormones were working correctly either, her thyroid hormone 
being a primary example. She was like the many other people who are 
always told their thyroid lab test results are "in range," but they still 
exhibit numerous symptoms of low thyroid (functional hypothyroidism). 
Remember, if you have a fatigued stress response system (low HPA axis 
function), your body will shunt resources in the direction of survival. 

At Janice’s second visit, we outlined her initial treatment plan. I explained 
to her that her improvement would be gradual and that all aspects of her 
current lifestyle would need to be modified.

1.) She would need daily "down time" from her duties as a 
homemaker and mother. During this time, she could engage in 
activities she enjoyed.

2.) Janice was instructed to improve her diet and was given specifics 
on how to do so.

3.) She would keep a sleep journal. By scheduling specific sleep and 
wake times, avoiding naps, and utilizing such things as melatonin and 
magnesium at bedtime, Janice’s "sleep hygiene" would improve.

4.) She began to do Pilates three days a week and would gradually 
increase the number of days she participated in the activity as her 
symptoms improved.

5.) Vitamin and mineral replacement were prescribed specific to her 
deficiencies and symptoms.

6.) Janice was prescribed a supplement containing plant adaptogens 
and a supplement containing grandulars. (see Chapter Nine)
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I also explained to her that in addition to identifying and removing physical 
and psychological stressors, we would also need to continue to rule out 
any other underlying internal problems that could fuel her low cortisol 
state. Janice followed my advice, though it was difficult to schedule in a 
healthy lifestyle with three children in tow. Nonetheless, after six months, 
Janice reported feeling, "much happier, more confident, and physically 
and mentally refreshed."

CHRONIC PAIN SYNDROMES

Similar to the chronic pain syndrome of fibromyalgia, many other chronic 
pain conditions are resistant to currently available pain medications. 
This is problematic when you consider that one in ten adults suffer from 
chronic pain at some point in their lives. Chronic pain can blemish an 
otherwise happy existence by limiting a person’s mobility, disrupting 
their relationships, and causing a loss of employment due to physical 
restrictions. This can lead to an increase in psychiatric illnesses, primarily 
depression. For our society, the economic burden inflicted by chronic 
pain syndromes is enormous, and current estimates suggest that, in terms 
of both lost productivity and treatment, the cost to U.S. society alone 
surpasses $100 billion annually. 

It has been speculated that hypocortisolism is an important factor in 
mediating the effect of long term stress on chronic pain syndromes. 
Indeed, studies have found patients with chronic low back pain, chronic 
pelvic pain, migraine and tension-type headache, and chronic facial 
pain to have co-existing hypocortisolism. In several of these studies, 
patients with chronic pain syndromes have a higher incidence of physical 
and sexual abuse compared to the general population. And yet again, 
adrenal fatigue has not been found to be the cause. Rather, the brain’s 
over-sensitivity to cortisol triggers an over-zealous "brake response" to 
cortisol production. Furthermore, when cortisol is away, inflammation 
comes out to play, and inflammation equals more pain.

MOOD DISORDERS

While some mood disorders, like Attention Deficit and Hyperactivity 
Disorder, bipolar disorder and some types of depression (as described in 
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Chapter Seven), are thought to be caused by high cortisol, other mood 
disorders can be brought on by low cortisol states.

Atypical depression•	
Seasonal depression•	
Post traumatic stress disorder (PTSD)•	
Fear of negative social evaluation (‘rejection sensitivity’)•	
Cognitive vulnerability to depression•	
Increase in somatoform disorders (symptoms without an identifiable •	
cause)

Among these, the strongest correlation has been in the case of PTSD 
in which extreme stress induces a maladaptive stress response. Patients 
with PTSD typically experience high stress sensitivity, tension, increased 
excitability, and thought "intrusions." One 2004 study performed in Bosnian 
war refugees found that those with PTSD showed blunted morning cortisol 
responses compared to their non-PTSD counterparts. Several other studies 
of PTSD patients have also shown decreased cortisol levels to exist in 
Vietnam veterans, Holocaust survivors, and sexually abused women. 

AUTOIMMUNE DISEASE

In the face of hypocortisolism, the "pro-inflammatory" side of your immune 
system is no longer under the suppressive influences of cortisol. Essentially, 
the parent is no longer around to guide the children. Unsupervised, these 
cells and chemical mediators cause destruction of your own tissues in the 
form of various autoimmune diseases. Some researchers actually believe 
that autoimmune diseases may be caused by hypocortisolism.

The following autoimmune diseases have been associated with low 
cortisol states:

•	 Rheumatoid	arthritis
•	 Juvenile	idiopathic	(unknown	cause)	arthritis
•	 Dermatitis	(skin	inflammation)
•	 Type	I	diabetes	
•	 Multiple	sclerosis
•	 Autoimmune	thyroid	disease
•	 Allergic	immune	responses
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CANCER

With over a hundred different types 
of cancer in existence and 7.4 million 
deaths worldwide attributed to 
cancers, this disease affects almost 
everyone on the planet. (And, while 
we certainly cannot fully "blame" 
low cortisol states on the onset of 

cancer genetics, environmental toxins, and lifestyle play important roles, 
hypocortisolism can be a factor in cancer development, as you can see 
from the stats below.)

Hypocortisolism is altered in up to 30 percent of patients with •	
colorectal cancer and if present, tolerance to chemotherapy 
and how well the treatment works may be adversely affected.
Breast cancer•	  patients with hypocortisolism may experience 
more severe disease, greater likelihood of their cancer 
spreading, and earlier death.
Ovarian cancer•	  patients with hypocortisolism experience 
more depression, poor physical sense of well-being, and more 
pronounced fatigue.
Cancer patients with flattened cortisol patterns may not derive •	
the full benefit from chemotherapy treatment. In fact, there 
is a large body of research on cancer chrono-therapy, the 
study of how circadian rhythm affects drug therapy and DNA 
repair in cancer cells and optimal timing of chemotherapy 
administration.

AND LAST BUT NOT LEAST…

As if what we have already discussed were not enough, our discussion 
would not be complete without adding a few more conditions which have 
been associated with hypocortisolism.

Atherosclerosis (thickened artery walls)•	
Functional bowel disease (Irritable bowel syndrome)•	
Vital exhaustion (unusual fatigue)•	
Asthma•	
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Allergies•	

IN A NUTSHELL:

This is a lot of information to digest. Here are the important messages 
on hypocortisolism:

1. ) Hypocortisolism may be present in otherwise healthy individuals 
living under chronic stressful situations.

2. ) Hypocortisolism is often seen in patients with stress-related 
bodily disorders such as CFS, FM, and PTSD, asthma, chronic pain 
syndromes, and autoimmune diseases.

3. ) The ways in which low cortisol states arise are complex and 
multi-dimensional. Studies do not support the existence of adrenal 
fatigue. Rather, poor communication circuits between the brain 
and adrenal glands, tissue insensitivity, and/or hormone receptor 
malfunction are more often to blame. 

4.) Genetic and developmental factors contribute to presence 
and extent of hypocortisolism. Due to the absence of cortisol’s 
protective properties, low cortisol states make patients susceptible 
to the developing many stress-related bodily disorders and immune 
related diseases.

ARM YOURSELF WITH KNOWLEDGE

I want to urge you again, whether you’re facing chronic pain, feeling the 
effects of depression or just plain worn-out from day-to-day life, please 
work with your physician or healthcare provider to find out the "why" 
behind your symptoms. Make it your goal to ensure that the proper tests 
are done and the results analysed in the correct way. Use your new found 
understanding of the issues to ask pointed questions. Arm yourself with 
additional knowledge. 

And now that you are equipped with the knowledge of the problem, we 
are now finally ready to discuss the solutions. In the next chapter, we will 
expound upon the stress busting techniques you can use to "outsmart" 
your stress so that you can live a longer, more fulfilling and healthier life.
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CHAPTER NINE

Taking Control: Outsmart Stress  
Before It Outsmarts You

 "Every human being is the author of his own health or disease." 
Buddha

Congratulations! You’ve reached the pinnacle of Adrenalogic. I’ve 
saved these "gems," the solutions, until the end because you now have 
a much better understanding of the stress response system and all of 
its wonderful complexities. In light of this, it’s time to share the most 
beneficial evidence-based methods to outsmart stress and "live your best 
life," as Oprah Winfrey so often says.

Have you heard the expression, "nothing good comes easy?" If so, it 
serves as an intelligent reminder that good health takes effort. It must be 
attended to every day. With that said, I want to provide a quick primer 
(or reminder) on what not to do before we get into the essentials on 
supporting and encouraging optimal health.
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HABITS THAT STRESS YOUR STRESS  
RESPONSE SYSTEM

I’ll be the first to admit that the relentless "get healthy" diatribes we’re 
bombarded with can become annoying. Boat loads of statistics spew 
forth at us touting how the rates of depression ensure the anti-depressant 
producing pharmaceutical companies to remain financially sound and 
how obesity rates continue their annual steep rate of incline. 

So what? You may feel like it’s someone else’s problem and it doesn’t 
apply to you. Well, it may not now, but it will. Your body is much more 
forgiving than any modern day machinery you choose to abuse, but at 
some unpredictable point, you will step into a disease land mine from 
which you will not be so easily rescued. 

If you smoke, drink excessive amounts of alcohol, consume unhealthy 
food, and consider going back and forth to the refrigerator a valid exercise 
routine, then stop! No matter how many prescription medications and 
supplements you take to alleviate stress or mask symptoms, nothing you 
do will ever make you feel better if you do not clean your proverbial 
internal house. 

I absolutely do not advocate for a "feast or famine" regime when it comes 
to healthy living; some of our "not so healthy" behaviors do serve other 
important purposes in our lives. As an example, good food and good 
wine are often very important social and bonding activities. In the United 
States, we eat when people are born, when people get married, for every 
major holiday, and when people die. So, it is irrational to say that you 
can never "cheat." Every once in a while is expected and acceptable as 
long as the majority of the time, you honor your body with the gift of 
moderation. 

SMOKING
For the 46.6 million American cigarette smokers reading this, you already 
know that the "cancer sticks" you find difficult to give up put a very large 
bulls-eye on your back. And no, it is not just the nicotine. As per information 
from the Center for Disease Control and Prevention: direct and second-
hand smoke also results in the ingestion of nearly 4,000 chemicals. 
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As we have already discussed, smoking cigarettes raises cortisol – one 
of the very outcomes we’re trying to avoid. Quitting any habit, especially 
smoking, can be difficult. But any behavior that is learned can be unlearned 
given the right attitude and environment. The Center for Disease Control 
offers some very helpful tips on how to quit smoking which include 
identifying why you smoke and why you want to quit, not setting unrealistic 
expectations for yourself, and getting help if you need it.

SLEEP
Do you work third shift or stay up 
late each night surfing the web 
or watching TV? While being a 
"night owl" may seem harmless 
enough, proper sleep hygiene 
is one key to good health and 
diminished stress levels. Recall 
our discussions earlier about the 
effects of shift work and sleep 
deprivation? The International 
Agency for Research on Cancer 

(IARC) has concluded that "shift work that involves circadian disruption" 
is considered a Group 2A carcinogen and "probably carcinogenic to 
humans." That’s major news. In simple terms it means that continuous 
work involving shifts which disrupt normal sleep patterns can contribute 
to cancer development.

And what of the term good "sleep hygiene" to which I’ve referenced 
throughout the book? It’s a fancy term which is meant to simply convey 
a well-ordered, healthy sleep routine. If you have trouble sleeping or feel 
like your sleep routine could use an overhaul, keep these points in mind:

Identify secondary causes•	  (drugs, foods, sleep apnea, pets, etc.)
Behavioral modification is essential•	  (no watching television, 
exercising, working on your computer, or cleaning your house 
before bedtime)
Adopt a regular and consistent sleep wake cycle•	  (remember your 
hormones are released in direct relation to your sleep/wake cycle)
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Employ stress reduction techniques •	 (meditation, guided imagery, 
quite reading, deep breathing)
Avoid prescription sleep aides and alcohol •	 (they are Band-
Aid solutions that can ultimately cause side effects including 
addiction)
Use your bedroom for sleep and intimacy only•	
Avoid third shift work if at all possible.•	  If this is not an option, 
consider adding melatonin and do your best to maintain a regular 
sleep/wake cycle even on the days you do not work.

WEIGHT
Are you in the group of people who is always on a diet but never losing 
weight? Well, your body fat percentage is directly tied to how you feel, 
what diseases you may develop, and how early in life you may die. 

For those of you who are misinformed about weight and its effects, it is 
not just what one puts in their mouth that determines their body weight. 
Hormones, intestinal health, sleep patterns, genetics, exercise patterns, 
and food allergies are only some of the things that contribute. The dieting 
industry is a billion dollar industry for two main reasons: 

1.) People want a quick fix 

2.) Behaviors are hard to change

I’m not talking down to you here, I can tell you from experience that those 
radical diets never work! In fact, I too have struggled with obesity and 
found that maintaining a healthy weight involved making gradual changes, 
setting realistic expectations, keeping a positive mental attitude, and 
keeping an "overweight" picture of myself on my refrigerator to prevent 
me from finding solace in food when faced with another emotional crisis. 

If you currently indulge in a health-threatening habits, I encourage you to 
educate yourself, conduct research, talk to your healthcare professional, 
and take the steps necessary to overcome these bad habits now before 
they overcome you.
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HEALTHY HABITS THAT "OUTSMART" STRESS

Before you begin your journey towards self-awareness, health and well-
being, you must first consider two important things: 

1.) Your life is a marathon, not a race. You did not arrive at 
your current location overnight. Therefore give yourself time to 
implement new habits and actions. 

2.) Identify the reason(s) why you are in your current place in life.

A key point: Discuss any concerns with your doctor and, armed with the 
information you’ve gained here, take a stand. Don’t become one of the 
50 percent of Americans who accepts a prescription drug to suppress 
or disguise your symptoms. Early identification can only happen by 
understanding that a statistical "norm" is not the same as optimal health. 
This will allow for early treatment and resolution of your symptoms so you 
can get back to living your life.

GET PREPARED 

You will do yourself (and your healthcare provider) a great service if you 
prepare for your first visit:

1.) Identify and eliminate stressors over which you have control. 
This can range from very easy (i.e. tidying your room every day 
and avoiding fast food) to rather difficult (i.e. leaving a troubled 
relationship or getting sober).

There is always help available whether through friends, family, a crisis 
line, a non-profit group, a church, or an online support group. 

2.) Consider adjusting your attitude to personal stressors. Whether 
alone or through "talk therapy," a better understanding of why you 
feel the way you do allows you to begin to understand patterns and 
modify behavior. It can also mean that you learn to become more 
self-confident in your decisions and opinions.

3.) Embrace exercise. I suggest to you that if you have enough time 
to sit in rush hour traffic or watch television, you can spare at least 
thirty minutes a day to exercise. Our bodies were not designed to 
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be sedentary, and the health benefits of exercise have been shown 
time and time again. If you have been on the couch for a while, start 
with low impact exercises, yoga or Pilates. These types of exercise 
have been shown to help people in all walks of life to de-stress, lose 
weight, maintain happiness, and prevent disease. We’ll address the 
benefits of yoga later in this chapter.

4.) Maintain a healthy body weight. Excess body fat causes every 
disease in the book. More body fat means more inflammation which 
means more stress on your HPA axis. 

5.) Examine your spirituality/religiosity. This means different things 
to different people and depends upon your upbringing, personal 
views, and degree of self-enlightenment. Suffice to say: research has 
shown that people who identify with a higher being or have a religious 
affiliation enjoy less stress, better health, and longer life spans. 

6.) Modify your diet. The saying "you are what you eat" was coined 
for good reason. Your stress (and sex) hormones are profoundly 
influenced by what, how, and when you eat. I often tell my patients, 
"If nature didn’t make it, then don’t eat it." The more processed, 
fried, colored, and "chemicalized" the food you consume, the 
more stress it puts on your system. Eat good quality protein and 
complex carbohydrates in moderation and frequently throughout 
the day. For those of you on one of the many popular diets that 
severely restrict calories, give it up. Not only will your hormones 
hate you for it, you will gain back your weight (plus some) once you 
quit said diet. Over 70 percent of your body is water, so drink up. 
And finally, instead of super sizing your meal, supersize your energy 
by choosing not to pollute your body with junk food. 

Let’s take a look at what happens if you eat a diet high on the 
glycemic index (foods that disproportionately raise blood sugar):
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You will see how eating foods that significantly raise your blood 
sugar like candy, potatoes, pasta, and white bread, can cause a spike 
in your insulin (and in your cortisol) at first. After several hours, your 
blood sugar will come crashing down to which your body responds 
by saying, "I need carbs and I need them now!" Eating healthy 
foods will stop this rollercoaster ride by keeping your glucose, 
insulin, and cortisol at even levels. You can also help to reduce the 
"glycemic load" of foods by eating them in combination with low 
glycemic index foods such as nuts, apples, berries, and legumes.

7.) Meditate. If you are a Type A personality like me, you may 
find sitting quietly, breathing deeply, and clearing your head of 
all thoughts almost impossible. However, if you read the medical 
literature on the health benefits of meditating, you may reconsider. 
We will discuss this further. 

8.) Get enough ZZZs. Unless you want to feel like you once did 
when you were the parent of a newborn forever and shave about 
ten years off your life, you have to sleep. The recommended 
number of hours varies, since we typically require less sleep as 
we age. A good rule of thumb is to shoot for around seven 
hours of uninterrupted sleep every night. Identify and eliminate 
anything causing a disruption to your sleep. If your spouse snores, 
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buy ear plugs or sleep in another room. Better yet, suggest they 
see their doctor for help. If your pets wake you or fuels your pet 
allergies, you may need to find another place for them to sleep. 
And, consider not eating foods heavily laden with sugar or drinking 
caffeine before bedtime. I once had a patient who complained of 
insomnia for over one year. Unfortunately, she neglected to tell me 
that she drank a caffeinated beverage every night as she read in 
bed. If simple lifestyle changes do not work, talk to your healthcare 
provider about non-prescription sleep aides such as melatonin, 
5-HTP, phosphatidylserine, or inositol. Several of these are outlined 
in more detail below.

9.) Learn to Relax. In our "go, go, go" society, some people 
view relaxation as a sign of laziness or boredom. Well, your stress 
response system views it as highly therapeutic. Our bodies and 
brains need to decompress in order to work at optimal levels.

To supplement these basic points, let’s take a closer look at some of 
the ways in which you can ‘outsmart’ your stress through exercise and 
nutritional supplementation.

YOGA AND MEDITATION MAKE YOUR  
HPA AXIS HAPPY 

We have already discussed how stress and chronic HPA axis abnormalities 
can cause aging. But for many, quality is more valuable than quantity. 
The mind has profound power over our quality of life. Another one of 
those clichés that rings true: "mind over matter." Chronic stress, over- 
stimulation, inflated expectations, and mental anguish strain our brains, 
drain our energy, and reduce our capacity to enjoy our lives. Mind-body 
practices such as yoga, meditation, and imagery promote a sense of peace 
and serenity which allows one to be fully present, happy, and healthy. 

You may already know that in many countries such as India, yoga and 
meditation are practiced daily – sometimes multiple times per day. 
Meditation allows the body to fully engage and relax, centering us and 
often bringing peace and insight – an opportunity not available to us when 
we’re racing around from sun-up to sundown. Research on meditation has 
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been done since the early 1960's, but the study of yoga and breathing 
practices has come about much more recently. 

Yoga is a 5000 year-old philosophy whose basic premise is that there is a 
relationship between the mind and the breath that allows one to affect 
their mind and consciousness by manipulating the way they breathe. The 
practice of deep breathing is believed to eliminate toxic substances, to 
clear "negative air," to increase oxygen levels, and to improve "positive 
energy," all of which strengthen the mind and the body.

The philosophy of these practices considers the biggest stress to come 
from distress of one’s mind as it oscillates between things it wants and 
things it doesn’t. This is what happens when we dwell on past mistakes 
or worry about something that hasn’t even happened yet. If you saw the 
movie Kung Fu Panda, you remember the wise turtle Ooguay telling the 
panda, "Yesterday is history, tomorrow is a mystery, but today is a gift. 
That is why it is called the ‘present’." 

But exactly how do mindful practices bring about less stress and improved 
health? The medical literature suggests it is from the positive influences 
on the HPA axis. Research has shown yoga and meditation can:
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Reduces stress induced cortisol secretion•	
Reduces inflammation•	
Improves cortisol release patterns•	
Improves HPA axis regulation•	
Improves the quality of life and stress tolerance in breast and •	
prostate cancer survivors by improving cortisol release patterns 
and reducing inflammation
Reduces the risk of heart disease in postmenopausal women•	
Positively impact patients with inflammatory bowel disease•	
Improve mood and anxiety better than a similar walking exercise•	

EMBRACE ADAPTOGENS 

What exactly is an adaptogen and how can it help you? As it name probably 
implies, an adaptogen is a compound that increases one’s ability 
to adapt to and avoid damage (stress, trauma, fatigue, etc.) from 
environmental stressors. The numerous health benefits of adaptogens 
have been realized in Ayurvedic (traditional Indian) and Chinese medicine 
for thousands of years, but scientific research on these plant derived 
substances only began in the 1940’s.

Plant adaptogens essentially induce a state of ‘beneficial stress’ in an 
attempt to teach your stress response to behave itself; this is similar to 
what moderate exercise does. If you have an over-stimulated HPA axis, 
adaptogens help to tone that down. If your HPA axis is in the gutter, 
adaptogens help to lift it up. Their ultimate effect is maintenance of 
homeostasis (establishing balance). Adaptogens have also been shown 
to have favourable effect on your immune systems which you now know is 
profoundly tied to your stress response system.

The following is a partial listing of some of the plant adaptogens that have 
been identified and/or studied in relation to healing and maintaining a 
healthy HPA axis:

Ashwaganda •	 (Withania somnifera) 
Rhodiola (•	 Rhodiola rosea, also known as Artic Root or Golden Root)
Panax Ginseng •	
Korean ginseng•	
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Licorice•	  (Glycyrrhiza glabra)
Cordyceps •	 (Cordyceps sinensis)
Noni •	 (Morinda citrifolia)
Maca •	 (Lepidium perumianum)
Holy Basil •	 (Ocimum Sanctum)
Bacopa (also known as water hyssop)•	
Schisandra•	  (Schisandra chinensis)
Astragalus (also known as locoweed)•	
Siberian Ginseng •	 (Eleutherococcus sneticosus)

Each one of these plant adaptogens has hundreds or even thousands 
of subspecies, so you can see how complicated it can be. Suffice to say 
that each group has been shown to have specific properties and potential 
health benefits. We will focus on some of the beneficial effects of those 
more heavily researched. 

SIBERIAN GINSENG
- Prevent/treat herpes simplex II infections
- Improve memory
- Improve physical endurance and body strength
- Lowers cholesterol, improves anxiety
- Improves visual perception

LICORICE
- Increases cortisol levels
- Improves mood and memory
- Indirect improvement in immune system function
- Anti-fungal, anti-viral, anti-ulcer

SCHISANDRA
- Increases physical work capacity and endurance
- Improves mental function, mental capacity, and mental accuracy
- Reduces fatigue, muscle pain, shortness of breath after extreme 

physical activity
- Beneficial in mood disorders and many gastrointestinal diseases

ASHWAGANDA
- Stimulates thyroid function
- Protects the brain and heart
- Completely safe, no side effects
- Neutralizes free radicals
- Favorable effects on immune system

RHODIOLA
- Improves mental performance and brain function
- Improves stress induced mental and physical fatigue
- Improves physical endurance
- Anti-oxidant and anti-cancer and anti-inflammatory
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Many companies now manufacture supplements containing varied 
combinations of two or more adaptogens plus or minus a few other 
ingredients. I strongly encourage you to work with your healthcare 
provider before consuming any adaptogenic product to ensure it 
is the correct one for you. You should also purchase only high quality, 
pharmaceutical grade products. Since the FDA does not regulate 
the supplement industry in the U.S, it is very easy to get a supplement 
that is contaminated, unreliable, or even dangerous. A knowledgeable 
integrative healthcare provider can also guide you since their broad 
knowledge base of all plant adaptogens will allow them to educate you 
about potential side effects and possible drug/herb interactions.

REMEMBER YOUR A-B-Cs 

My patients often ask me why it is necessary for them to take vitamins 
and minerals. Their question is always, "Shouldn’t the food I eat give me 
everything I need?" That is a legitimate question, and my answer to them 
is: "Ideally, yes." I then throw a simple trivia question their way:  What do 
chronic stress, unhealthy diets filled with processed foods, undiagnosed 
food allergies, alcohol, prescription drugs, and unhealthy bowels all have 
in common? Answer: They all cause nutrient malabsorption. On the flip 
side, I have other patients who believe their over the-counter multiple 
vitamin pill covers all the bases. Wrong again. 

SIBERIAN GINSENG
- Prevent/treat herpes simplex II infections
- Improve memory
- Improve physical endurance and body strength
- Lowers cholesterol, improves anxiety
- Improves visual perception

LICORICE
- Increases cortisol levels
- Improves mood and memory
- Indirect improvement in immune system function
- Anti-fungal, anti-viral, anti-ulcer

SCHISANDRA
- Increases physical work capacity and endurance
- Improves mental function, mental capacity, and mental accuracy
- Reduces fatigue, muscle pain, shortness of breath after extreme 

physical activity
- Beneficial in mood disorders and many gastrointestinal diseases

ASHWAGANDA
- Stimulates thyroid function
- Protects the brain and heart
- Completely safe, no side effects
- Neutralizes free radicals
- Favorable effects on immune system

RHODIOLA
- Improves mental performance and brain function
- Improves stress induced mental and physical fatigue
- Improves physical endurance
- Anti-oxidant and anti-cancer and anti-inflammatory
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The next time you are buying a bottle of vitamins, look at the label. It 
looks great, right? 100 percent of the recommended daily intake (RDI) for 
one vitamin and 200 percent of the RDI of another. How can you possibly 
go wrong? Remember our discussion of the terms "sufficient" and 
"optimal"from Chapter Five when we were discussing lab testing? Well, 
we can essentially have the same conversation when it comes to vitamin 
supplementation. You, your lifestyle and health habits, and your stress 
are individually unique to you. How can one generic multi-vitamin be 
appropriate for you, your forty-five-year-old husband, and your eighteen-
year-old daughter?

There are a number of excellent books on vitamins and nutrients, so  
I am not going to delve into the subject here. What I am going to do is 
to discuss with you some of the vitamins and minerals that are especially 
important in maintaining a healthy HPA axis. Keep in mind that doses 
have not been provided because they will vary based upon a number of 
individual factors. This is where your doctor can step in and help out.

VITAMIN C
Your adrenal glands contain the highest concentration of Vitamin C in your 
body. Vitamin C is absolutely essential in maintaining not only optimal 
cortisol levels but catecholamine levels as well. During periods of stress, 
your adrenal glands release their Vitamin C stores. Why?

During periods of stress when ACTH causes a rise in cortisol, the adrenal 
glands release their stores of Vitamin C. The Vitamin C released locally 
within the adrenal glands causes the blood vessels to dilate thereby allowing 
for more cortisol production and release to meet the increased demand. 
Chronic stress can lead to depletion of adrenal Vitamin C stores.

Excellent food sources of Vitamin C are most fruits and vegetables.

MAGNESIUM
Magnesium is perhaps one of the most vital minerals in that it is involved in 
over three hundred enzyme pathways in your body. Its primary function is in 
cell function and energy transfer. Other important functions of magnesium 
are:
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Improves insulin sensitivity and blood sugar control•	
Improves levels of growth hormone and melatonin during sleep•	
Improves pain control•	
Maintains muscle and nerve function•	
Maintains a healthy immune system•	

Magnesium deficiency results in a stress effect and increased susceptibility 
to internal damage produced by stress. Stress induced magnesium 
supplementation has been shown to prevent a rise in ACTH (hence cortisol) 
during sleep, which is why it is recommended by many integrative medical 
practitioners as a sleep aide. Supplementation also prevents an excessive 
rise in cortisol after exercise. Magnesium can also be calming and help 
to correct aggression and anxiety. Foods rich in magnesium are almonds, 
spinach, soybeans, cashews, and halibut. Your doctor can guide you on 
the appropriate type and dose of magnesium should supplementation 
be necessary.

B VITAMINS
Vitamin B1, otherwise known as thiamine, is important in maintaining 
proper nerve and heart function as well as helping your body to metabolize 
sugars in your diet. Thiamine is found in a wide variety of food sources 
such as pork, oatmeal, sunflower seeds, and unprocessed whole grains. 
As such, it is unusual to be deficient in this vitamin unless you have a very 
restricted diet, have an eating disorder, or are an alcoholic.

Thiamine has been found to possess another outstanding quality: it may 
help prevent hypercortisolism. In fact, a Russian study found that surgical 
patients treated with thiamine experienced a less pronounced stress-
induced rise in cortisol both during surgery and after. Through the positive 
results of this and other clinical studies, the authors recommended that 
thiamine could be an effective remedy for "adrenal gland protection" 
from the profound stress induced by surgery.

Vitamin B6, or pyridoxal, is even more amazing when it comes to 
protecting your stress response system. Normally it is used by your body 
in the production of various neurotransmitters and histamine as well as 
serving as an important cofactor in numerous other processes. But, 



142 LENA D. EDWARDS  MD, FAARM

research has shown pyridoxal to do some interesting things when it comes 
to maintaining normal HPA axis function including aiding pregnancy-
induced hypercortisolism and improving rhythmic control of the HPA axis.

Finally, Vitamin B5, or pantothene, supplementation has been shown 
to improve cortisol balance in a variety of human conditions. Although 
nearly every food has some amount of Vitamin B5, higher levels are found 
in whole grains, legumes, avocados, and yogurt.

HERBS, AMINO ACIDS, AND OTHERS
If your conventional medicine doctor rolls his eyes when you mention the 
word "herb," you can open Adrenalogic to this page and enlighten him.  
A global company far better than any pharmaceutical company has already 
created solutions to nearly all human ailments. The company name? 
Mother Nature. Although there are numerous beneficial substances out 
there, we are now going to focus on some of the more well studied herbs 
and amino acids an unhappy stress response system longs for.

THEANINE
Theanine is an amino acid derived from the leaves of green tea. It works 
within the body to increase alpha brain wave activity, the calming waves 
your brain emits when you are in a relaxed state of alertness as when 
meditating. Theanine has also been shown to, counteract the stimulating 
effects of caffeine, lower LDL (bad) cholesterol, and prevent cortisol levels 
from getting too high when you are in high stress situations. Even more 
amazing, Theanine has been shown to protect the brain from stroke 
induced brain damage.

Theanine is essentially nature’s form of the drug Xanax, working quickly 
without the high or the side effects. I actually have several patients who 
frequent my office around holiday season and buy bottles of Theanine as 
stocking stuffers. You will be happy to know that Theanine is essentially free 
of side effects and does not interact with any supplement or medication. 
Judy, our college student from Chapter One, experienced excellent 
results using Theanine. It helped her stay calm but not groggy during her 
stressful day, protected her stress response system from all the caffeine she 
was drinking to stay awake, and helped shut her mind off at bedtime. 
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PHOSPHATIDYLSERINE (PS)
This is one of those awkward scientific terms that may make you turn 
the page so we call it "PS" instead. Phosphatidylserine is an amino acid 
important in the communication and activity of our brain cells. Research 
has shown that when PS is given as a supplement, it may have several 
beneficial effects:

It can protect the HPA axis excessive overstimulation thereby •	
preventing surges in cortisol
It results in a decrease in post-exercise cortisol levels and •	
improves mood and muscle soreness that sometimes occur after 
overtraining
It raises the levels of calming neurotransmitters, such as dopamine, •	
thereby improving mood
It may prevent chronic stress induced memory loss•	

Recall our business executive from Chapter Seven, Jason, a poster child 
for hypercortisolism? I prescribed low dose PS in the morning to prevent 
him from self-combusting, and higher doses at night to help him sleep. 
Worked like a charm! 

5-HYDROXYTRYTOPHAN (5-HTP)
5-HTP is a derivative of the amino acid tryptophan… you know, the 
hormone in potatoes and turkey that make you calm and tired (probably 
the reason these foods are a mainstay at Thanksgiving)? This is one of 
the supplements I also prescribed for Jason to help his mood and sleep. 
5-HTP is a middle step between tryptophan and two very important 
hormones, serotonin and melatonin. So, if you are low on 5-HTP, you are 
moody but never "in the mood," sleepy because you can’t sleep, and 
hungry because you can’t get full.

TRYPTOPHAN  5-HTP  SEROTONIN  MELATONIN

Since 5-HTP helps sleep and mood, it is easy to see how it can be helpful 
in treating several aspects of abnormal HPA axis function. Here are a few 
tidbits you may find quite interesting: 90 - 95 percent of your serotonin 
is made in your intestines not your brain, and vitamins B3 and B6 are 
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very important cofactors in serotonin production. Keep this in mind 
because your doctor should also be evaluating your intestinal health 
and supplementing B-vitamins if you complain of symptoms of HPA axis 
dysfunction. 

DHEA
We have already discussed DHEA and its potential role in treating such 
conditions as osteoporosis, rheumatoid arthritis, and insulin resistance. 
But also remember that DHEA is cortisol’s nemesis. In hypercortisol 
patients who are stressed and wired, taking a DHEA supplement can help 
to bring cortisol levels down and protect your brain and other tissues from 
its damaging effects.

Even though DHEA is a hormone, it is available over the counter without 
a prescription. This is concerning, in part, because of DHEA’s ability to 
transform into other hormones, mainly testosterone and estrogen. Also, 
because it is touted to promote energy levels, people with low cortisol 
may take it thinking they have found their cure… Bad idea! If your already 
low cortisol is put in the ring with the DHEA heavyweight, your cortisol is 
going down! 

I would strongly advise you to use DHEA, and Pregnenolone, another 
adrenal gland hormone available over the counter, only under the 
supervision of a knowledgeable healthcare provider. I have seen far too 
many patients do more harm than good after taking these supplements, 
especially in the wrong doses.

OTHER TOOLS IN THE STRESS RELIEF TOOL BOX

Tyrosine•	
º Precursor to catecholamines

º Improve mood and memory

º Reduce effects of stress on performance
Plant sterols•	

º Increases DHEA

º Maintains normal cortisol levels and HPA axis balance during 
exercise
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GABA•	
º Anti-anxiety

º Promotes relaxation and sleep

º Reduces markers of stress
Melatonin•	

º Maintains normal circadian sleep/wake cycle

º Prevents HPA axis overactivation

º Potent anti-oxidant

GLANDULARS
Glandulars are preparations containing various combinations of adrenal, 
hypothalamus, pituitary, and/or thyroid gland elements, usually from 
bovine (cow) or porcine (pig) sources. They were invented and made 
commercially available in the early 1930's and heavily researched in the 
1940's in the treatment of tuberculosis, diabetes, psoriasis, and other 
inflammatory conditions. Once steroid drugs like cortisone became 
available, enthusiasm over glandulars fizzled out.

The basic idea behind using glandulars is that by giving an extract of an 
organ similar to the one that is functioning at a sub-par level, the function 
of the "lazy" or "exhausted" gland will improve. Glandulars are sort of 
like your personal trainer cheering you on as you cry in pain. Unless a 
person has an allergy to beef or pork, these supplements are relatively 
safe and do not shut down the body’s own hormone production. They are 
not recommended as the sole treatment for HPA axis dysfunction or as 
alternatives to standard medical treatment. Again, even though they are 
available over the counter, buyer beware.

PHARMACOLOGIC AGENTS

While I no longer immediately reach for my prescription pad for every 
patient ailment, there is a place for prescription drug therapy in the 
treatment of some stress related diseases. We will discuss two examples 
below.

HYDROCORTISONE 
Hydrocortisone (HC) is a steroid with low potency with actions similar to 
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those of our bodies’ own cortisol. Although typically believed to only 
benefit patients with complete cortisol deficiency (Addison’s Disease), 
patients with very flat cortisol release patterns, such as those with chronic 
fatigue syndrome, fibromyalgia, and those who are critically ill may 
benefit from the addition of low dose hydrocortisone to their treatment 
regimens.

My patients often become quite concerned when I prescribe low dose 
HC, and I have to spend extra time explaining how it is different from 
some of the more potent steroids like Prednisone. I always forewarn them 
of the drug insert they will receive which may horrify them as they read 
the list of side effects of other steroids, namely bone loss, immune system 
suppression, adrenal gland suppression, and weight gain. Low dose HC 
used short term does not typically cause these side effects. In fact, some 
studies have shown that low dose HC may actually help improve immune 
system function. Consider it the same as a business hiring part-time help 
during the Christmas season so the full-time employees don’t quit from 
overwork and exhaustion. 

If you are suffering from CFS or FM or any condition in which you are 
experiencing profound fatigue in the face of very low daytime cortisol 
levels, discuss adding low dose HC with your doctor to complement the 
other treatment modalities you are prescribed.

FLUDROCORTISONE
Remember our brief discussion of the adrenal gland hormone aldosterone? 
Well, fludrocortisone (FC) mimics the action of aldosterone in the body 
- namely fluid and sodium retention and balancing potassium. Because 
of its actions, side effects of FC can include high blood pressure, fluid 
retention, headaches, and low potassium.

If you have ever suffered through the agony of orthostatic hypotension 
(dizziness and fluctuating blood pressure and pulse), your doctor may 
have prescribed this medication. In this condition, your blood pressure 
and pulse are not properly regulated, and you may feel heart palpitations, 
dizziness, or actually pass out. This condition may actually be quite 
common in patients with low cortisol states as we discussed earlier. Most 



147ADRENALOGIC  |  OUTSMARTING STRESS

often, FC is used only temporarily as other causes of the problem are 
identified and treated.

An entire book could be written on the contents in this chapter alone. 
However, these are the highlights which offer the best tools to keep your 
HPA axis balanced and healthy. I urge you to utilize these tools to regain 
your health and vitality. Find a healthcare provider who has been properly 
trained to thoroughly understand stress, HPA axis dysfunction, and 
the treatment options thereof. Be an active participant in this process, 
ask questions, and offer suggestions. Remember the doctor is your 
team-mate, not your parent. Share this information with friends, family 
members, coworkers, and others so that they too can benefit and take 
steps to improve their health. 

1. List the top ten most stressful aspects of your life. Are there potential 
solutions or alternatives?



148 LENA D. EDWARDS  MD, FAARM

2. What are five or more realistic stress busting options that you can 
incorporate into your daily, weekly, or monthly routine?

3. List five or more positive influences or aspects of your life that you can 
turn to or focus on when you are stressed out?
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4. Make a list of 25 things you are grateful for.
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CHAPTER TEN

Words Of Wisdom - From Someone  
Who’s Been There

"I’ve learned from experience that the greater part of  
our happiness or misery depends on our dispositions  

and not on our circumstances."   
Martha Washington

By now, you may be experiencing a wave of different emotions: amazement, 
confusion, enlightenment, and perhaps even vindication. I can tell you the 
universal emotion expressed by my patients is hope – perhaps the most 
profoundly positive emotion one can feel. 

While Western medicine has allowed us amazing advances in both 
diagnosis and treatment of disease, there is a "grey zone" that prevails: 
a gaping chasm in which prescription drugs may not be the answer. It is 
partially for this reason that people spend billions of dollars annually on 
nutritional supplements and self-help books to treat their own medical 
conditions, conditions that modern medicine may overlook. However, it 
appears the engine of "conventional medicine" may be losing steam at 
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the hands of the millions of patients like you who feel bad and want to 
regain their health and hope in a more proactive fashion.

To give you a better understanding of how I arrived at my current stance on 
treatment, I would like to share with you how some of my own experiences 
changed my life. Change can be very scary and often unwelcome but is 
inevitable. When I was in medical training, the most exciting me thing for 
me was the Eureka! moment when I saved a patient’s life or diagnosed 
and treated someone who had a medical condition no one else could 
previously diagnose. Sure, tests and prescription medications were tools in 
my tool box, but the more important tools were time and communication. 
Unfortunately, as time went by and I entered private practice, the "art" 
of medicine was seemingly transformed into the business of medicine. 
I gradually felt that my roles as healer, scholar, and educator were being 
overtaken by my new roles as an administrator, accountant, and insurance 
agent. As the sole owner of my practice, I became too busy and financially 
strapped to engage in the practicing medicine the way I once had. It took 
dedication and perseverance to re-evaluate my priorities and restructure 
my life and my medical practice so as to regain the balance essential to 
my being a passionate healer and educator: the time to communicate 
with my patients. "Your patients will give you the diagnosis if you simply 
listen to them," one of my wise medical school instructors told me.

The light-switch clicked on when I aligned my two types of medical 
training. You see, my training in internal medicine taught me the how and 
the what, but my training in integrative and functional medicine taught me 
the why. The same medical picture now had more definition and depth 
because the angle of my lens had changed. Instead of trying to madly 
rush through an office visit, I now take the time to communicate with my 
patients. Instead of pulling out my prescription pad for ailments which 
often did not require drug treatment, I pull out the names of fitness clubs, 
meditation centers, counselors, health food stores, and nutritionists. At 
every patient’s first visit, I outline my role as their health "co-director" 
and help them to understand that although I am there to medically guide 
them, they are responsible for making the healthy life choices essential 
for regaining their health and outsmarting their stress. My patients often 
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ask me why I decided to, "quit practicing traditional internal medicine," 
and my response to them is, "Actually, I finally feel like I am practicing true 
internal medicine."

You may have read Adrenalogic appreciating the data but wondering, 
"How can this woman possibly understand what it is like for me? Sure, 
being a doctor is tough, but how does she know what it is like to be 
unemployed, uninsured, or in an unhealthy relationship?" Now, although 
this book is not an autobiography, I can assure you that indirectly it is.  
I could’ve written a book about anything, but I chose to write my first book 
on something very personal to me: stress. In fact, I rank my life experience 
right up there with my medical training as the most influential factors in 
defining the type of doctor and person I have become. Helping people 
understand stress, how it can either help them or slowly kill them, and 
how they can outsmart and overcome it has become my passion… My 
divine calling, if you will. Believe me, I know because I almost allowed my 
stress to outsmart me too.

As a Type A personality, I often find myself wearing many, many "hats." As 
such, in addition to my "doctor hat," I wear hats corresponding to my roles 
as mother, business owner, employer, employee, author, speaker, teacher, 
significant other, daughter, and sister. I’m not saying this so you can reach 
for your miniature violin and play a little rendition of "my heart bleeds for 
you." Rather, what I hope you to take away from this brief glimpse into my 
life is that I understand. I have personally and professionally "been there 
and done that" with just about everything you can think of. As such, I feel 
amply qualified to expertly guide you through these many pages.

I have had several unsettling life experiences just like everyone else, but 
there is one particularly memorable event that I would like to share with 
you. In 2003, I had a thriving practice with over two thousand patients. My 
hectic work schedule kept me distracted enough not to notice that my 
hair was falling out and my muscles were deteriorating. My diet consisted 
of crackers and soda from which my intestinal tract constantly begged for 
mercy. Because I clearly wasn’t busy enough, I decided to add more to my 
plate by getting trained in other areas of medicine: Botox, mesotherapy, 
laser therapy, anti-aging, bio-identical hormone replacement, integrative 
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medicine… it was never-ending. With all these additional services came 
hundreds more patients which my office couldn’t contain. I decided to 
search for a new space and was approached by a seemingly charming 
real estate agent who suggested we purchase the building together – this 
move marked the beginning of the end for me.

It was in 2004 that I received the dreaded "wake-up "call which caused me 
to crash into the proverbial wall. Some may ignore these calls, and I tried 
to do the same. I received no hint of what was coming; if I had I might 
have been better prepared. This literal wake-up call notified me that my 
real estate partner had absconded with all of the mortgage payments 
and I was forced to file bankruptcy. I lost everything, including my medical 
practice, in the process. It was a devastating blow, but it didn’t kill me. In 
fact, quite the opposite: for I can now appreciate the fact that losing my 
business probably saved my life instead. "How?," you may ask.

As you have probably gathered by now, you have a great deal of control 
over how a stressor affects you. And your perception becomes your reality 
which then fuels your reaction. Our perceptions to things can be as unique 
to us as our fingerprints and are also partially programmed into our DNA. 
Your surroundings and circumstances also play a significant role in how 
you react. For instance, before losing my business, I was a complete 
control freak. Everything had to be perfect, everything needed to be done 
yesterday, and there could never be room for error. My perception of life 
was that "average was the enemy of good." Well, pardon the cliché, but 
this life lesson gave me a new perspective: my perceptions and reactions 
to stressful situations were slowly killing me. And even though I believed  
I was in complete control over my life, it only took one event to completely 
change it! I was able to adapt to this devastating blow. Have you adapted 
from yours?

So for all the rest of you who have hit rock bottom at some point in your 
life and can empathize with my situation, I pose to you this question: how 
did you handle it? Did you "outsmart" it or did it outsmart you? Believe 
me, I went through the typical stages of grief and loss, but I always tried 
to remember that amplifying stress with more stress would never get me 
out of my emotional black hole. I’m human too, and I would be lying if  
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I said I did not falter along the way, but I’ve never lost sight of the ultimate 
goal… Self-preservation. Absolutely I considered leaving the practice 
of medicine to move to Hawaii and become a beach bum. Alcohol and 
other "emotional tranquilizers" were always an option over exercise and 
meditation, but I chose the healthier options. Negative thoughts like, 
"What have you done?!" echoed through my head every day, but I chose 
to ignore them. Instead, of succumbing to short term Band-Aid solutions, 
I chose healthier long-term solutions by maintaining my body, sanity, and 
well-being through making positive choices.

I see thousands of patients a year, men and women of different ages, 
backgrounds, and professions. I listen very carefully to the details of their 
lives and always ask them about what "stresses them out." The patient’s 
stressors and their reactions to them are often the very reason why they 
feel "bad" and come to see me. Because of my life experiences, my many 
hats now give me clarity to meet the person in front of me, not the patient. 
In fact, I may occasionally share bits of my personal experiences with them 
so they realize I know how it feels to be down, overweight, unemployed, 
uninsured, or whatever the life hit may be. Here are some of Dr. Lena 
Edwards’ words of wisdom for outsmarting stress:

Perfect the tone and proper application of the word, "•	 No." Even 
though the word is small in size, it can be enormous in meaning. 
Use it as the moat around your castle. Feel empowered to say "no" 
whenever you feel it’s reasonable to do so.
A perfectly reasonable explanation to a question can be •	
"Because"… You are unique in your thoughts, emotions, and 
perceptions. Sometimes an explanation is not always necessary.
On some days, my motto is: •	 Be glad I showed up! You can 
never be everything to everyone all the time. People in your life 
may occasionally forget this and will benefit from your gentle 
reminders.
The "higher power" may not always be available, so sometimes •	
people will just have to deal with you. Don’t expect perfection, 
expect humanity. Sarcasm can occasionally be medicinal.
Put your heart on a diet. •	 Love in a manner that fosters growth 
and independence not control, worry, and fear. And love yourself 
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first. If you’ve flown on a plane, you’ll be familiar with the phrase, 
"adjust your oxygen mask first before assisting others." Use this as 
a metaphor when living your own life.
Unlike your home and your car, •	 your body is irreplaceable, so treat 
it well. Once health is lost, it is difficult to regain. How would you 
treat the body of your child?
Life happens, so let it.•	  You are profoundly important as a unique 
individual, but you too shall pass.
Be happy you woke up today.•	  Enough said.

I trust that my truthfulness has inspired you – or at least made you think. 
And, now that we’ve reached the book’s conclusion, I truly hope that the 
information you have learned will have a positive and influential impact 
on your life. I feel that I have been offered a second chance to live life 
healthier and happier, and in gratitude, I wrote Adrenalogic. I wish you all 
the best in your journey towards a balanced life. 
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GLOSSARY

ACTH  (adrenocorticotropic hormone)
The pituitary hormone responsible for directly affecting the regulation 
and release of cortisol and other adrenal gland hormones.

ADAPTIVE/ADAPTATION
An internal change which occurs under the influence of external changes 
in order to maintain the function of tissues and organ systems. Although 
adaptation allows for survival, optimal physiological processes and 
functions are often compromised.

ADENOPATHY
The medical term for enlarged and inflamed lymph nodes.

ADRENAL CORTICOSTEROID PRODUCTION
Corticosteroid (hormone) produced by the adrenal glands.

ANTIOCICEPTIVE
A term used to describe a substance that reduces one’s sensitivity to pain.

ANTI-NEOPLASTIC 
A term used to describe anything that helps in preventing the formation 
of cells capable of becoming cancerous.

ANTI-OXIDANT
A molecule whose function is to prevent ‘oxidation’ (equivalent to the 
process of ‘rusting’ on the inside of your body). Cells are damaged during 
the process of oxidation which can ultimately lead to DNA damage 
(cancer and other diseases) or cell death. Vitamins E and C, glutathione, 
and lipoic acid are some examples of anti-oxidants.

CATECHOLAMINES
The collective name given to hormones of the sympathetic nervous system 
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(SNS) which include epinephrine and norepinephrine They are released 
by the adrenal glands when the SNS is activated by a stressor. 

CIRCADIAN RHYTHMS
An individual’s natural internal sleep/wake-related rhythms which occur 
throughout a 24-hour period.

DHEA  (dehydroepiandrosterone)
An important adrenal gland hormone involved in many aspects of 
optimal bodily function and disease prevention. Not only does it keep 
the activity of cortisol in check (cortisol antagonist), it also serves as a very 
important pro-hormone in the production of the sex hormones (estrogen, 
progesterone, testosterone), particularly in postmenopausal women.

DOPAMINE
An important neurotransmitter produced in the brain from the amino 
acid tyrosine. Although it has many important functions in its own right, 
it is also the precursor to the production of catecholamines and has an 
inhibitory affect on cortisol production and function.

EPIDEMIOLOGICAL
The study of patterns of health, illness, and associated factors within 
populations.

EPINEPHRINE  (also known as adrenalin)
One of the two primary hormones in the catecholamines family. 
Epinephrine, which is made from the neurotransmitter Dopamine, is 
produced only by the adrenal glands. It is rapidly released during stressful 
events, particularly physical stress, noise, and temperature changes. This 
hormone prepares the body for its "fight or flight" response by causing an 
increase in blood pressure and heart rate and causes an increase in blood 
sugar by increasing liver glucose production and amino acid breakdown 
in the muscles. 

FSH  (folliculefollicle stimulating hormone)
A hormone produced by the pituitary gland which is responsible for 
stimulation of egg formation and production of estrogen in women. In 
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men, its function is to stimulate the production of sperm.

FUNCTIONAL HYPOTHYROIDISM
Also known as ‘subclinical hypothyroidism’ or ‘euthyroid sick syndrome’, 
functional hypothyroidism represents the presence of signs and symptoms 
of low thyroid in the absence of abnormal test results.

HIPPOCAMPUS
A horseshoe shaped expanse of neurons located in the temporal lobes 
of the brain. It serves an essential role in formation and retention of 
memories, spatial orientation, navigation, and emotions.
 
HYPOTHALAMUS
The primary central regulator of hormone production. It is responsible for 
producing various ‘releasing hormones’ which then tell other glands and 
tissues to produce stimulating hormones. 

HYPOTHALAMIC-PITUITARY-ADRENAL  (HPA) axis
The term used to describe the complex interactions and effects of the major 
components of the stress response system, namely the hypothalamus, the 
pituitary gland, and the adrenal glands. Under other hormonal and bodily 
influences, this axis ultimately determines the body’s response to stress.

IDIOPATHIC
A condition without an identifiable cause or source.

IMMUNE SYSTEM 
An under appreciated but extremely influential component of the stress 
response system. Not only does the immune system directly affect the 
release of stress hormones, cortisol and DHEA in particular, but the 
function and activity of the immune system is directly affected by the 
presence or absence of these hormones as well.

INOSITOL
A natural compound found in the body (and also found in food such as 
fruits and nuts). Supplementation with inositol may be helpful in reducing 
anxiety, depression and promoting sleep. 
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LOW DOSE NALTREXONE  (LDN)
A medicine traditionally used in higher doses to curb cravings for alcohol. 
Lower doses have been shown to be beneficial in some autoimmune 
diseases (multiple sclerosis, Crohn’s disease), as well as in infectious 
diseases and infertility. 

LH  (luteinizing hormone)
Produced in the pituitary gland, this hormone ‘surges’ during a woman’s 
cycle to stimulate ovulation. Males benefit from the actions of this hormone 
on the cells in the testes responsible for testosterone production.

MYALGIA
The medical term for muscle pain.

NEUROPROTECTIVE
A term used to describe anything that supports brain function and protects 
it from damage and disease. 

NEUROTRANSMITTERS 
Chemicals released from nerve cells that serve as a communication medium 
within the nervous system. The neurologic messages carried by these 
chemicals are relayed from the nerve cells to other tissues of the body.

NOREPINEPHRINE
The second major catecholamine, it is produced in several areas 
throughout the body including the adrenal glands. It works in conjunction 
with epinephrine to initiate the immediate "fight or flight" response. Its 
primary effects are to mobilize glucose from energy stores, to directly 
increase heart rate, and to increase blood flow to muscles. 

OXIDATIVE STRESS
The term used to describe the body’s inability to overcome its natural 
ability to neutralize the constant, low levels of oxidation (akin to the 
process of rusting) which occurs as a result of the accumulation of ‘free 
radicals’ (activated oxygen molecules that are harmful to tissues). Over 
time, oxidative stress can result in cell and tissue damage and even death 
which culminates in the form of premature aging, diseases, and possibly 
premature death.
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PATHOPHYSIOLOGY
The study of the physical signs and symptoms of a disease as it relates to 
the underlying abnormalities at the cell and tissue levels.

PHARMACEUTICAL GRADE
The classification assigned a supplement that has been found to follow 
certain guidelines to ensure the content, purity, potency, and safety. 
Pharmaceutical grade supplements are 99 percent pure without additives 
or unnecessary substances which may cause unwanted side effects.

PHYSIOLOGICAL
Consistent with the normal and optimal function of cells, tissues, and 
organs.

PITUITARY GLAND
Produces ACTH (adrenocorticotropic hormone) which then commands the 
adrenal glands to produce the stress hormones. The pituitary gland is also 
responsible for producing growth hormone, stimulating hormones which 
control the release of thyroid hormones and reproductive hormones, and 
other hormones.

PMS  (premenstrual syndrome)
The constellation of emotional and physical symptoms which occurs in 
females one to two weeks prior to the onset of menstruation.

PREGNENOLONE
A hormone at the top of the steroid hormone production chain which 
serves as precursor to all steroid hormones, including cortisol and DHEA. 
It is produced mainly in the adrenals and the brain. It also serves as an 
anti-inflammatory hormone, preserves memory, and positively influences 
electrical communication in the brain.

PROBIOTIC
Beneficial bacteria and/or yeast which restore optimal populations of 
healthy organisms within the intestinal tract thereby aiding food digestion, 
improving nutritional absorption, and reducing 'gut' inflammation.
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PROGESTINS
A group of synthetically produced hormones with actions similar to 
progesterone. However, structurally and functionally, progestins are 
not identical to our body’s own progesterone. Consequently, they may 
cause detrimental side effects such as breast cancer. They have been 
traditionally used as a component of oral contraceptives since, unlike 
natural progesterone, progestins suppress ovulation.

RECEPTOR
A protein on the surface of a cell to which a hormone must bind in order 
for its effects to be either turned on or turned off. Many hormones can 
‘cross bind’ to other hormone receptors (for instance, cortisol can also 
bind to aldosterone receptors). Often, tissues have multiple different sub-
types of receptors for one hormone. This is important because the same 
hormone can cause different effects in different tissues depending upon 
the sub-type and number of receptors present.

SALIVARY CORTISOL PATTERNS
The pattern of cortisol release as demonstrated through analysis of saliva. 
This is often done at four specific points throughout the day.

SOMATOFORM
A mental disorder characterized by complaints of physical illness without 
any identifiable physical or laboratory abnormality to corroborate the 
physical complaints.
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The leader in compounding 
pharmacy, passionately 
supporting the practice of 
individualized medicine. 
Bellevue Pharmacy offers the highest quality individualized 
compounded therapies for patients being treated for: 
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 Office Park cOmPOunding Pharmacy  
delivers superb quality for  

individualized compounded therapies.

Office Park has helped thousands of doctors and patients with their  
individualized compounded therapies for ailments like: 

menOPause, andrOPause, ThyrOid  
issues, adrenal healTh, WeighT lOss 

and mOre!
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RECOMMENDED RESOURCES
 

•	 The	American	Institute	of	Stress

•	 National	Institute	of	Occupational	Safety	and	
Health (NIOSH)

•	 International	Stress	Management	Association	
(ISMA)

•	 American	Psychological	Association	(APA)

•	 World	Health	Organization	(WHO)

•	 The	Institute	for	Stress	Management	and	 
Performance Improvement

•	 Canadian	Institute	of	Stress

•	 The	Stress	Management	Society	(UK)

•	 American	Academy	of	Anti-Aging	Medicine	(A4M)

•	 National	Institutes	of	Health

•	 American	College	for	Advancement	in	Medicine

•	 The	Center	for	Mind	Body	Medicine

•	 National	Center	for	Complementary	and	 
Alternative Medicine


