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Praise for Good Energy

“A tour de force on how metabolism underpins most major diseases and what we can do to feel better and live longer. Everyone will benefit from reading Good Energy.”

—Mark Hyman, MD, author of the #1 New York Times bestselling Young Forever

“In Good Energy, Dr. Means makes a bold case for why food—and particularly regenerative agriculture—must be at the very center of health care. Dr. Means makes it clear that we can’t drug our way out of a broken food system.”

—Will Harris, regenerative agriculture leader and owner of White Oak Pastures

“In Good Energy, Casey and Calley Means powerfully explain how we can use metabolic health tools and strategies to support our own health and that of our children and families.”

—Kelly LeVeque, nutritionist and author of Body Love

“Good Energy should be required reading for every medical student and healthcare practitioner. As a system and as individuals, we must adopt a metabolic, mitochondria-focused lens for health and vitality. Autoimmunity—along with many other chronic illnesses—is closely tied to metabolic dysfunction and insulin resistance. Foundational to better energy and health outcomes is getting metabolic health and blood sugar under control. Dr. Means shows readers how.”

—Terry Wahls, MD, author of The Wahls Protocol

“Dr. Casey Means brilliantly illuminates the pivotal role of disturbed metabolism in setting the stage for chronic degenerative diseases, and offers a comprehensive road map for enhancing and maintaining metabolic health. This book is a must-read for health care professionals and individuals alike who are seeking to understand and improve their overall health. With her insightful and loving guidance, Dr. Means is handing us the keys to the kingdom for prolonging our health span, making this book a game-changing, invaluable resource in our journey toward lasting wellness.”

—David Perlmutter, MD, author of the #1 New York Times bestselling Grain Brain and Drop Acid

“There’s no life without energy. Our mitochondria know how to capture chemical energy and optimize it. But what if our cells are poisoned? Think cyanide; think heavy metals. Now think alcohol, sugar, trans fats, all the environmental toxins that inhibit your mitochondria from their capacity. Dr. Casey Means brings the problem of cellular energy front and center to explain what’s really wrong in chronic disease, why medicines won’t fix it, why she walked away from a promising surgical career, how to remake our entire health and health care paradigm to save lives and money, and who’s blocking it. Part memoir, part manifesto, this book proves there isn’t another voice in the zeitgeist as cogent, urgent, and powerful as Casey’s. The gauntlet’s been thrown down—consider yourself warned.”

—Robert H. Lustig, MD, author of Metabolical and professor emeritus of pediatrics, UCSF
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INTRODUCTION

Everything Is Connected

I weighed eleven pounds, nine ounces at birth. My mom’s doctors congratulated her for producing one of the largest babies in the hospital’s history.

My mom had trouble losing the baby weight and continued to battle her weight for years after. Her primary care doctor told her this was normal. She just had a baby and was getting older, after all. They told her to “eat healthier.”

In her forties, her cardiologist diagnosed her with elevated blood pressure. The doctor said this was very common for women her age and prescribed an angiotensin-converting enzyme (ACE) inhibitor to help relax her arteries.

In her fifties, her internal medicine doctor informed her she had high cholesterol (or more technically, high triglycerides, low HDL, and high LDL cholesterol). She was prescribed a statin and told this was almost a rite of passage for a person her age: statins are one of the most prescribed drugs in U.S. history, with over 221 million prescriptions doled out annually.

In her sixties, her endocrinologist said she had developed prediabetes. The doctor stressed that this, too, was very common and not of much concern. It’s a “pre-disease,” after all, right—and one that 50 percent of American adults qualify for. She left the office with her prescription of metformin, a drug that is prescribed over 90 million times per year in the United States.

In January 2021, when my mom was seventy-one years old, she was taking her daily hike with my dad near their home in Northern California. Suddenly, she felt a deep pain in her belly and experienced uncharacteristic fatigue. Concerned, she visited her primary care doctor, who conducted a CT scan and ran lab work.

One day later, she received a text message with her results: stage 4 pancreatic cancer.

Thirteen days later, she was dead.

Her oncologists at Stanford Hospital called her pancreatic cancer “unlucky.” My mom—who at the time of her cancer diagnosis was seeing five separate specialists prescribing five separate medications—was frequently complimented by her doctors in the decade running up to her diagnosis for being “healthy” compared to most women her age. And, statistically, she was: the average American over sixty-five sees twenty-eight doctors in their lifetime. Fourteen prescriptions are written per American per year.

Obviously, something isn’t right when it comes to the health trends of our children, our parents, and ourselves.

Among teens, 18 percent have fatty liver disease, close to 30 percent are prediabetic, and more than 40 percent are overweight or obese. Fifty years ago, pediatricians might go an entire career without seeing these conditions among their patients. Today, young adults exist in a culture where conditions such as obesity, acne, fatigue, depression, infertility, high cholesterol, or prediabetes are common.

Six out of ten adults are living with a chronic illness. About 50 percent of Americans will deal with mental illness sometime in life. Seventy-four percent of adults are overweight or have obesity. Rates of cancer, heart disease, kidney disease, upper respiratory infections, and autoimmune conditions are all going up at the exact time we are spending more and more to treat them. In the face of these trends, American life expectancy has been declining for the most sustained period since 1860.

We are convinced these increasing rates of conditions—both mental and physical—are part of being human. And we are told we can treat the increasing rates of chronic conditions with “innovations” from modern medicine. In the decades leading up to my mom’s cancer diagnosis, she was informed her rising cholesterol, waistline, fasting glucose, and blood pressure levels were conditions that she could “manage” for life with a pill.

But instead of isolated conditions, all of the symptoms my mom experienced leading to her death were warning signs of the same thing: dysregulation in how her cells were producing and using energy. Even my enormous size at birth—which medically fit the criteria for fetal macrosomia (literally “big-bodied baby”)—was a robust indicator of energy dysfunction in her cells and almost certainly a sign of undiagnosed gestational diabetes.

But through decades of symptoms, my mom—and most other adults in the modern world—are simply prescribed pills and not set on a path of curiosity about how these conditions are connected and how the root cause can be reversed.

There is a better way, and it starts with understanding that the biggest lie in health care is that the root cause of why we’re getting sicker, heavier, more depressed, and more infertile is complicated.

This sounds radical until you realize that virtually no animals in the wild suffer from widespread chronic disease. There aren’t rampant obesity, heart disease, or type 2 diabetes rates among lions or giraffes. But preventable lifestyle conditions are responsible for 80 percent of modern human deaths.

Depression, anxiety, acne, infertility, insomnia, heart disease, erectile dysfunction, type 2 diabetes, Alzheimer’s disease, cancer, and most other conditions that torture and shorten our lives are actually rooted in the same thing. And the ability to prevent and reverse these conditions—and feel incredible today—is under your control and simpler than you think.

Good Energy

I want to share a vision of health that is big and bold. It predicates health and longevity on something simple, powerful, and absolutely fundamental. A single physiological phenomenon that can change almost everything about how you feel and function today and in the future. It’s called Good Energy, and the reason it has such a life-changing impact is that it governs the very essence of what (quite literally) makes you tick: whether your cells have the energy to do their jobs of keeping you nourished, clear-minded, hormonally balanced, immune protected, heart-healthy, structurally sound—and so much more. Having Good Energy is the core underlying physiological function that, more than any other process in your body, determines your predilection to great mental and physical health or to poor health and disease.

Good Energy is also known as metabolic health. Metabolism refers to the set of cellular mechanisms that transform food into energy that can power every single cell in the body. You might not have thought much about whether you have Good Energy or not. When cellular energy production is working well, you don’t have to “think” about it or be conscious of it. It just is. Your body has an exquisite set of mechanisms that make Good Energy happen every second of every day; these cellular mechanisms create sustained and balanced energy, distribute it to every cell in your body, and clean up the residues from the process that would otherwise clog up the system.

When you hold the keys to this one critical bodily process, you can be an outlier—a truly positive kind of outlier. You can feel vital and enlivened and function with clarity of mind. You can enjoy balanced weight, a pain-free body, healthy skin, and a stable mood. If you’re of childbearing age and hoping to have kids, you can enjoy the natural state of fertility that is your birthright. If you’re getting older, you can live relieved of the nagging anxiety that precipitous physical or mental decline awaits you or that you’ll develop a disease that “runs in the family.”

When you lose the keys to Good Energy, however, so much starts to go wrong. Organs, tissues, and glands are, after all, mere collections of cells. Lose the capacity for properly and safely powering those cells and—no real surprise—the organs made up of them start to struggle and fail. This means that just about any disease can arise as a result—and today, given the pressures that Good Energy is under, that’s exactly what is occurring.

The problem, simply stated, is a mismatch. The metabolic processes that run our bodies evolved over hundreds of thousands of years in a synergistic relationship with the environment around us. But those environmental conditions around the cells of our bodies have profoundly and rapidly changed in recent decades. Starting with our diet, yet including our movement patterns, our sleep patterns, our stress levels, and exposure to nonnatural chemicals, things are not as they once were. The environment for the cells of the average modern human is now radically different from what the cells expect and need. This evolutionary mismatch is tipping normal metabolic function into dysfunction: Bad Energy. And when small cellular disturbances happen in every cell, at every moment, the effect is outsized—rippling up into the tissues, organs, and systems of your body and negatively influencing how you feel, think, function, look, age, and even how well you combat pathogens and avoid chronic disease. In fact, almost every chronic health symptom that Western medicine addresses is the result of our cells being beleaguered by how we’ve come to live. It’s a terrible trickle-up: Bad Energy leads to broken cells, broken organs, broken bodies, and the pain you feel.

We have two hundred different types of cells in the human body, and when Bad Energy shows up in different cell types, different symptoms can arise. For instance, if an ovarian theca cell is experiencing Bad Energy, it looks like infertility in the form of polycystic ovary syndrome (PCOS). If a blood vessel–lining cell is experiencing Bad Energy, it can look like erectile dysfunction, heart disease, high blood pressure, retinal problems, or chronic kidney disease (all issues resulting from poor blood flow to different organs). If a liver cell is experiencing Bad Energy, it can look like nonalcoholic fatty liver disease (NAFLD). In the brain, Bad Energy can look like depression, stroke, dementia, migraine, or chronic pain, depending on where these dysfunctional cellular processes are most prominently showing up. Recently, research has clearly shown us that every one of these conditions—and dozens more—is linked directly to metabolic issues, a problem with how our cells make energy: Bad Energy. The way we practice medicine, however, has not caught up with this root-cause understanding. We still “treat” the organ-specific results of the Bad Energy, not the Bad Energy itself. And we will never improve the failing health of our modern population if we don’t address the correct issue (metabolic dysfunction), which is why the more we spend on health care, and the more we work as physicians, and the more access to health care and medications we provide to patients, the worse the outcomes get.

Compared to one hundred years ago, we are consuming astronomically more sugar (i.e., up to 3,000 percent more liquid fructose), working in more sedentary jobs, and sleeping 25 percent less. We’re also exposed to over eighty thousand synthetic chemicals in our food, water, and air. As a result of all these factors and many others, our cells have stopped being able to make energy the way they should. Many aspects of our industrialized life over the past century share a unique and synergistic ability to attack the machinery inside the cells that produce chemical energy. The result: cellular dysfunction throughout our bodies, showing up as the explosion of chronic symptoms and diseases we are facing today.

Our body has simple ways to show us whether we have brewing metabolic dysfunction: increasing waist size, suboptimal cholesterol levels, high fasting glucose, and elevated blood pressure. My mom experienced all of them, and 93 percent of Americans are in the danger zone on at least one key metabolic marker.

Aside from some significant excess belly fat, my mom appeared healthy on the outside. She was vibrant, happy, and energetic, and actually looked years younger than her age. This is a funny thing about metabolic dysfunction: it doesn’t necessarily show up everywhere all at once, and it can look very different in different individuals, based on which cell types show the manifestations most obviously.

Her case is only one example of something that is happening every day to millions of people and families. I am writing this book because her story is relevant to everyone. Disease isn’t some random occurrence that might happen in the future. It is a result of the choices you make and how you feel today. If you are battling annoying and seemingly nonlethal health issues—like fatigue, brain fog, anxiety, arthritis, infertility, erectile dysfunction, or chronic pain—an underlying contributor to these conditions is generally the same thing that will lead to a “major” illness sometime later in life if nothing changes in how you care for your body. This information stings and can be scary, but it’s crucial to convey: if you ignore the minor issues as signs of Bad Energy brewing inside your body today, you could get much louder signals in the future.

Waking Up

For most of my adult life, I was a vocal advocate for the modern health care system and collected credentials to rise within its ranks: a research internship at the National Institutes of Health (NIH) at age sixteen, president of my Stanford class at eighteen, best undergraduate human biology thesis award at age twenty-one, top of my Stanford Medical School class at twenty-five, a surgical resident in ear, nose, and throat (ENT) surgery at Oregon Health & Science University (OHSU) by age twenty-six, and winner of ENT research awards at thirty. I had been published in premier medical journals, presented my research at national conferences, spent thousands of lonely nights studying, and was the pride of my family. It was my entire identity.

But five years into surgical residency, I met Sophia.

Recurrent sinus infections had plagued this fifty-two-year-old woman, leading to a persistent foul smell in her nose and difficulty breathing. Over the past year, her physicians had prescribed steroid nasal sprays, antibiotics, oral steroid medication, and medicated nasal rinses. She’d undergone CT scans, in-office nasal endoscopy procedures, and a nasal polyp biopsy. Her recurrent infections caused her to miss work and lose sleep, and she was overweight and had prediabetes. She had also been taking medication for high blood pressure and dealt with back pain and depression, which she attributed to her health issues and getting older. She saw a different doctor and received a separate treatment plan for each issue.

None of Sophia’s sinus medications were successfully solving the problem, so she came to my department for surgery. In 2017, I was a young doctor starting my fifth and final year of surgery training.

After Sophia was wheeled into the operating room, I inserted a rigid camera into her nose and used a small instrument to break up the bones and swollen tissue and vacuum them out of the sinus passages just millimeters from her brain. In the postoperative area, the anesthesiologists struggled to control her blood sugar and blood pressure with an insulin drip and intravenous antihypertensives.

“You saved me,” she said while grasping my hand after the procedure. But looking into her eyes after the surgery, I didn’t feel proud. I felt defeated.

At best, I had relieved the downstream symptoms of her chronic nasal inflammation, but I had done absolutely nothing to cure the underlying dynamics causing that inflammation. I also did absolutely nothing to help with her other health conditions. I knew she would return with many other symptoms and continue going through the revolving doors of several specialists for her health issues that weren’t my focus. Was she leaving this post-op area “healthy” after I’d permanently altered her nasal anatomy? What were the chances that the factors driving her prediabetes, excess fat, depression, and high blood pressure (all conditions that I knew had some relationship to inflammation) had absolutely nothing to do with the recurrent inflammation in her nose?

Sophia was my second sinusitis surgery of the day, the fifth of my week. I’d performed hundreds of these operations during residency on angry, inflamed sinus tissue. But so many patients kept returning to the hospital for follow-up sinus procedures and treatments for other diseases—with diabetes, depression, anxiety, cancer, heart disease, dementia, hypertension, and obesity among the most common.

Despite surgically treating inflamed tissues of the head and neck day in and day out, not once—ever—was I taught what causes the inflammation in the human body or about its connection to the inflammatory chronic diseases so many Americans are facing today. Not once was I prompted to ask, Huh, why all the inflammation? My gut told me that all of Sophia’s conditions could be related, but instead of tapping into that curiosity, I always stayed in the lane of my specialty, followed the guidelines, and reached for my prescription pad and scalpel.

Soon after my encounter with Sophia, I felt an overwhelming conviction that I couldn’t cut into another patient until I figured out why—despite the monumental size and scope of our health care system—the patients and people around me were sick in the first place.

I wanted to understand why so many conditions were rising exponentially and in clear patterns indicating potential connections. And most important, I needed to figure out whether there was anything I could do as a physician to keep my patients out of the operating room. I had become a doctor to generate foundational, vibrant health for my patients—not to drug, cut, and bill as many bodies as I possibly could each day.

It was increasingly becoming clear to me that although I was surrounded by practitioners who got into medicine to help patients, the reality is that every institution that impacts health—from medical schools to insurance companies to hospitals to pharma companies—makes money on “managing” disease, not curing patients. These incentives were clearly creating an invisible hand that was guiding good people into allowing bad outcomes.

Striving to reach the top of the medical field had been my laser-focused path. If I stopped operating on patients, I had no backup plan and half a million dollars had gone toward my education. At that time, I still couldn’t imagine what I’d do other than be a surgeon.

But these considerations all seemed so inconsequential compared to the one blaring fact I couldn’t get out of my head: The patients aren’t getting better.

In September 2018, on my thirty-first birthday and just months shy of completing my five-year residency, I walked into the chairman’s office at OHSU and quit. With a wall full of awards and honors for my clinical and research performance and with prominent hospital systems pursuing me for mid-six-figure faculty roles, I walked out of the hospital and embarked on a journey to understand the real reasons why people get sick and to figure out how to help patients restore and sustain their health.

The insights I learned on this quest couldn’t save my mom—her cancer had likely been growing quietly in her body long before I left conventional medical practice. I am writing this book because millions of people can improve and extend their lives right now with simple principles doctors aren’t taught in medical school.

I am also convinced our lack of understanding about the root cause of disease represents a larger spiritual crisis. We have become disconnected from the awe about our bodies and life, separated from the production of the foods we eat, made more sedentary by our work and school, and detached from our core biological needs, like sunlight, quality sleep, and clean water and air. This has put our bodies into a state of confusion and fear. Our cells are dysregulated at scale, which of course impacts our brains and bodies, which determine our perception of the world. The medical system has capitalized on this fear and offers “solutions” to symptoms of this dysfunction. That’s why the medical system is the largest and fastest-growing industry in the United States. We are locked into a reductionist, fragmented view of the body that breaks us into dozens of separate parts. This view does not foster human flourishing. In reality, the body is an awe-inspiring and interconnected entity that is constantly regenerating and exchanging energy and matter with the external environment every time we eat, breathe, or bask in sunlight!

There is no question that the American medical system has produced miracles in the past 120 years, but we have lost our way when it comes to preventing and reversing metabolic conditions that account for over 80 percent of health care costs and deaths today. The situation is dire, but this is a book of optimism and practicality. The fact that we can vigorously criticize and reform our health care system is one of its strengths. Throughout prior crucible moments, human ingenuity has created advancements and systems changes that few could imagine. The next revolution in health will come from understanding how the root of almost every disease relates to energy, and how less specialization, rather than more, is the answer. We will see that our ailments are connected rather than siloed, a reality that research is only recently allowing us to see clearly, now that we have tools and technology to truly understand what’s happening inside our cells at the molecular level. And when we shift our framework to this energy-centric paradigm, we will rapidly heal our system and our bodies. Fortunately, improving Good Energy is easier and simpler than it seems—and you can take steps to prioritize it in your life. This book will show you how.

Part 1 explains the science of how our metabolism is at the root of disease and the incentives that lead our current system to ignore it. Part 2 provides mindsets and tactics you can start implementing to feel better today. Part 3 brings all of these concepts together into an actionable plan, and Part 4 presents thirty-three recipes that include Good Energy eating principles. Throughout the book, I’ll use stories from my experience inside and outside the system and insights from metabolic health leaders.

Good Energy is the goal, and the state of mind—and what it can create—is incredible … a world where we are eating beautiful food, moving our bodies, interacting with nature, taking pleasure in the world around us, and feeling fulfilled, vibrant, and alive. The view is exciting, because living with Good Energy means good food, happy people, real connections, and expanding into the most beautiful expression of our precious lives.

It’s true that the challenges we’re up against on the quest for upleveling our health are enormous. Yet I have seen that all of this can start to change right now. It starts when you simply ask one question: What would it feel like to have Good Energy? I invite you to ask that question now: What would it feel like to have your body functioning optimally, for your body to just be at ease enjoying this human experience, for your mind to be working clearly and creatively, and to feel that your life is established on a steady and strong source of inner power? Imagine a powerful life force from within that allows you to take on each day with pleasure, energy, gratitude, and joy. Take a moment. Really feel it. Imagine it. Let yourself.

My hope for this book is to change your life by enabling you to feel better today and prevent disease tomorrow. It all begins by understanding and acting upon the science of Good Energy.

To view the scientific references cited in this chapter, please visit us online at caseymeans.com/goodenergy.
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THE TRUTH ABOUT ENERGY










CHAPTER 1

Siloed Health vs. Energy-Centric Health
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At the end of medical school, I had to choose one of forty-two specialties: one part of the body to devote my life to.

Separation defines modern medicine. Starting from my first year of medical education, I funneled from a broad perspective on the body to increasingly narrower and narrower ones. When I picked a premed major in college, I left the study of physics and chemistry behind to focus solely on biology. In med school, I memorized all the facts on human biology, no longer focusing on other biologic systems like plants and animals. As a resident, I was focused on performing surgeries on one specific area: the head and neck, and thought little about the rest of the body.

Had I completed five years of that training, I would have been eligible to zero in even further on a subspecialty within that specialty. I could have become a rhinologist (focused solely on the nose), a laryngologist (focused solely on the larynx), an otologist (focused solely on the three tiny bones of the inner ear, plus the cochlea and eardrum), or a specialist in head and neck cancer (among other options). The primary goal for my career would have been to become better and better at treating a smaller and smaller part of the body.

If I were really good at what I did, maybe the medical establishment would even name a disease of a body part after me, as they did for the dean of Stanford Medical School—a world-renowned otologist named Dr. Lloyd B. Minor, who focused his entire career on about three square inches of the body. In the condition named after him, Minor’s syndrome, microscopic changes in the inner ear bones are thought to lead to various balance and otologic symptoms. Dean Minor represented a physician’s ultimate model of success: stay focused on your specialty and climb the ladder. You also protect yourself that way: for the average clinician, staying in your lane ensures you don’t incur liability for incorrectly treating something out of your scope of practice.

By my fifth year, I was the chief resident in otology, a subspecialty of head and neck surgery, focusing on those three square inches of the body around the ear that control hearing and balance. I frequently saw patients like Sarah, a thirty-six-year-old woman who visited the otology clinic gripped with intractable migraine, with attacks occurring more than ten times per month. Since dizziness and auditory symptoms can be a feature of this debilitating neurological condition, sufferers often find their way to this specialized department as they make their way through a labyrinth of providers. After a decade of bad migraine episodes, Sarah’s world had shrunk dramatically in scope. As she was living on disability and largely housebound, her existence revolved around her condition. She was so light-sensitive that she always wore wraparound sunglasses and walked with a cane due to her inflammatory arthritis. A support dog always stood by her side.

Reviewing her hundred pages of faxed medical charts, I discovered she had seen eight medical specialists in the past year to address a larger cluster of persistent and painful symptoms. A neurologist had prescribed medications for her migraine attacks. A psychiatrist had prescribed a selective serotonin reuptake inhibitor (SSRI) for her depression. A cardiologist had prescribed hypertension medication. A palliative care specialist had prescribed additional remedies for the unremitting pain throughout her joints. Despite all these interventions and medications, Sarah was still suffering.

Carefully paging through the documents, I felt stunned. What could I possibly offer this woman that she had not already tried?

As part of my routine migraine intake questions, I asked if she had had any success with trying a migraine elimination diet. She had not heard of it. That surprised me. Printed handouts on that very subject were readily available in our clinics to give to patients like her. But nutritional intervention hadn’t registered as important enough for my colleagues to mention. Instead, she had been sent for testing, undergone expensive CT scans, and was prescribed psychoactive and other medications—one on top of the other. She visibly balked when I described the hopeful possibilities of a diet that would eliminate migraine trigger foods. If such a mundane thing as food could have helped, her body language suggested, the medical professionals would have told her long ago. She wanted to try another medication.

Sarah’s case was not the first time I had encountered such a scenario. Patients often came in with stubborn cases of chronic disease, toting stacks of paperwork. But Sarah was cruelly young for this amount of suffering, and she’d bounced between so many different specialists so quickly that her case made the system failure especially upsetting. She was sick and getting sicker, living with not just one chronic illness but multiple ones. Unbeknownst to her, but evident to me, her life span was almost certainly shortening. She was frustrated with the care she’d received, yet she was still reliant on it—clinging to it, even.

I tried to hide my discomfort. How could I dole out another prescription without encouraging Sarah to try some simple strategies with significant data to back them up? My stomach churned at the knowledge that another prescription drug would not be the magic bullet that would radically change her life. She and I could go through the charade of engendering hope in a new medication, scheduling a follow-up six weeks out to see how it worked, and leaving our meeting feeling satisfied that we’d done the best we could. But at some level, we both knew a “medication deficiency” was not why Sarah had illness expressed throughout her entire body.

I could do what the other doctors entrusted with her care had done—and what I was explicitly expected to do: name the condition according to symptom-based criteria, rule out serious life-threatening issues, attach a prescription, input billing codes, and move on. That would be practicing respectable medicine. But Sarah, and the other complex cases like hers, made me want to work differently, to look upstream, and question why those symptoms might be there.

PEELING BACK THE LAYERS: WHAT CAUSES DISEASE?

Invisible Inflammation: Everywhere, All at Once

When in doubt, always start by asking questions. And the obvious one in Sarah’s case was the following: Were her different conditions so separate after all, or did something connect them that my colleagues and I couldn’t see?

Looking through her labs, I noticed one of her inflammatory markers was high. I vaguely recalled learning in med school that this marker was high in conditions like diabetes and obesity. I noted that Sarah also had inflammatory arthritis. Chronic inflammation was at play here. So I asked another question: Could inflammation have a role in causing migraine? Surprisingly, a quick PubMed search offered over a thousand scientific papers connecting the two.

I knew well that inflammation refers to the swelling, heat, redness, pus, or pain created when immune cells rush to a site of injury or infection. All these symptoms are helpful: they indicate that a robust and coordinated defense is occurring to contain, resolve, and heal damaged or endangered tissue. The immune system is always looking for anything foreign, unwanted, or injurious and will jump to respond this way within seconds of detecting something wrong. After the problem is resolved, the immune system turns off the inflammation, and everything returns to normal. The heat, redness, swelling, and pain go away.

But Sarah’s physical checkup and other lab markers were confounding. She had no injury, no overt infection I could see. Nothing was temporary about the phenomenon in this case. Her inflammatory response was switched on—and left on—to the point that it was causing collateral damage to her body. Why would the immune system stay so activated and remain in such a persistent state of alarm and defense—chronically inflamed—outside of acute situations, even to the extent of causing collateral damage to the body’s tissues?

When I reflected on what I was treating as an ENT surgeon, something struck me: it was almost all inflammation. In medicine, the suffix -itis means inflammation, and our practice was made up of sinusitis, tonsillitis, pharyngitis, laryngitis, otitis, chondritis, thyroiditis, tracheitis, adenoiditis, rhinitis, epiglottitis, sialadenitis, parotitis, cellulitis, mastoiditis, osteomyelitis, vestibular neuritis, labyrinthitis, glossitis, and more. I was an inflammation physician, and I didn’t even realize it! As an ENT, my job revolved around putting out inflammation wherever it appeared in the ear, nose, or throat. Often the process included using oral, nasal, intravenous, inhaled, and topical anti-inflammatory medications: Flonase spray, compounded steroid nasal irrigations, prednisone creams, IV Solu-Medrol, and inhaled nebulizers of steroids—all kinds of things to address the immune system getting so revved up in these bodies.

Suppose the medications failed, as was the case with my sinusitis patient Sophia. In that case, we might go to the next level in surgery: creating holes in a patient’s body to reduce obstruction caused by inflammation and let inflammatory fluid drain. Sometimes we would intervene mechanically to force the anatomy out of the way of swelling. We might insert tubes through the eardrum to let fluid drain, drill through the skull bones to release trapped pus, or insert a balloon to enlarge an airway narrowed by chronic inflammation.

The medications and surgery would temporarily turn the inflammation off or minimize its effects—like subduing the invader with a tactical jujitsu move to the floor—but the tissues would often swell again or the pus would collect once more in whatever area was blocked. It wasn’t in our job description as medical professionals to look for why inflammation kept returning.

But once I began peeling back the onion, the whys wouldn’t stop. Why were the immune systems of my patients like Sophia and Sarah so chronically revved up? Why were cells that should be healthy sending out “fear” signals to recruit helper immune cells to come to their aid? I couldn’t see or detect an obvious threat like a cut or an infection, nor could my patients. So why were these cells so frightened on the microscopic level?

I reflected on Sarah’s labs and the inflammatory marker that I knew was strongly associated with chronic diseases like diabetes, obesity, and autoimmune diseases. And suddenly it struck me. Could all her symptoms—not just those under my purview as an ENT—be driven by inflammation? Is one mechanism driving so many different disease states? Was every part of her body responding fearfully to the same invisible threats? From my point of view today, that truth seems utterly self-evident. Research has shown that chronic inflammation is a crucial instigator of all kinds of diseases and conditions outside of the ear, nose, and throat—from cancer and cardiovascular disease to autoimmune diseases to respiratory infections to gastrointestinal conditions to skin disorders to neurological disorders. Yet it was not part of the institutional medical culture to focus on those connections nor to go deeper to ask why all that inflammation is there.

Then I began to realize how much I knew. Ever since I had fulfilled my required histology coursework and gazed at hundreds of slides of human tissue and flesh under a microscope, I had been in awe of the nearly forty trillion cells that make up the human body. I felt awe at their complexity and tiny importance as life’s very foundation and how all that we are is a collection of cells. They hold so much information inside. Each cell is a little universe of buzzing work and activity. And the result of all that activity, simply put, is our lives.

Our cells cannot talk or tell us what they fear. But incredibly, if we look from the perspective of the cell, the answers to the whys are there—complex, yes, but not nearly as baffling, complicated, or specialized as some might want us to believe.

After I left my position as a chief resident at OHSU, an opportunity for discovery opened before me. Free to fill the gaps my conventional education had left—and feeling infinitely healthier and more energized—I excitedly leaped into advanced training in nutritional biochemistry, cell biology, systems and network biology, and functional medicine, expanding and revolutionizing my understanding of health and disease. I got to know dozens of physicians who, like me, had exited prestigious institutions in pursuit of better medicine in the quest of learning to help patients actually heal rather than be managed. Reinspired and reinvigorated, I soon opened a small medical practice in the Pearl District neighborhood of Portland, happily settling into a coworking space with sunny windows and many plants. I let a few friends and colleagues know I was doing something different: instead of offering sick care, I focused on generating health. Instead of managing diseases from the pinnacle of medicine as an esteemed surgeon, I would work to restore and maintain good health from the pyramid’s base, via having deep conversations and creating personalized plans. Together, my patients and I would build the foundations of a solid and healthy body from the ground up. Word got out: my schedule was quickly full.

Many patients came to see me with clusters of chronic and intractable-seeming conditions like Sarah’s and Sophia’s. But this time, we started treating the problem from a different place: the foundational cellular level. I put the onus on giving the cells what they needed to do their jobs and removing what was blocking them, with a focus on nutritional changes, lifestyle changes, and overall cellular support. The results my patients achieved were different, too—often, transformative. Stubborn problems—weight gain, lousy sleep, unshakable pain, chronic conditions, high cholesterol, and even reproductive issues—began to resolve, sometimes in weeks, sometimes months. Inflammation began to disappear, never to return. Patients often reduced, and even eliminated, their medication regimen. Hope and optimism about what life could feel like returned in the dedicated people I was fortunate to help. Often, the results came from doing far less. They occurred from doing the opposite of what I had always learned, which was to add the next medication and add the next intervention.

I learned many things through practicing medicine in this new way. Not the least was that inflammation—which leads to disease, pain, and suffering—takes root because core dysfunctions occur inside our cells, impacting how they function, signal, and replicate themselves. Something became blatantly clear: if we truly want to restore general health in the body and mind, we must look one layer deeper than the mechanism of inflammation alone and into the very center of the cells themselves.

Trouble Where It’s Hard to See: Metabolism, Mitochondria, and Malfunction

After years of my digging for it, the answer to what is causing inflammation inside patients like Sarah turned out to be remarkably simple: the chronic inflammation is often a response to our body’s cells feeling threatened by being persistently underpowered due to Bad Energy processes. Immune cells rush to areas of the body that are in danger, thus producing inflammation.

An underpowered cell—metabolically dysfunctional, struggling to make energy, and sputtering along through its daily work—is a cell that is threatened and at risk. This flailing cell will send out chemical alarm signals and recruit the immune system to help it. In their efforts to help, the immune cells cause immense collateral damage—creating a literal war within the body to protect itself from itself—that results in worse symptoms. This is a key reason why chronic inflammation typically goes in lockstep with metabolic dysfunction and widespread symptoms.

Diving into the world of cellular biology sounds like an intimidating prospect. But there’s one simple measure that can powerfully reframe how we understand health and disease: how well or poorly the mitochondria in the cell are making energy.

Likely you have heard the word “mitochondria,” and perhaps you know it from high school biology as “the powerhouse of the cell.” Mitochondria convert food energy into cellular energy. These tiny organelles are transformers: they take breakdown products of the food we eat and are tasked to convert it into a currency of energy that our cells can use to do their many jobs. Different types of cells in the body—liver, skin, brain, ovarian, eye, and so forth—have vastly different amounts of mitochondria inside them. Some cells have hundreds of thousands inside; others have just a handful, depending on what kind of work that cell must do and what its energy needs are to power that work.

When the body is in a healthy state, fatty acids from dietary fats, and glucose (sugar) from dietary carbohydrates, are broken down in digestion. Then they enter the bloodstream and are transported into individual cells. Glucose is further broken down inside the cell. These molecules are transported inside the mitochondria and through a series of chemical reactions generate electrons (charged particles). These electrons get carried and passed through specialized mitochondrial machinery to ultimately synthesize adenosine triphosphate (ATP). This is the most important molecule in the human body: it is the energy currency that “pays” for all the activity inside our cells, and therefore pays for our lives.

There’s a lot of ATP, as it turns out. Trillions upon trillions of chemical reactions happen in our bodies every second, the result of which bubbles up into our lives! All these activities run on energy—namely, the ATP that the mitochondria produce—and they require enough at all times. Without all this hubbub, we’d fall apart, literally; we’d be decomposing on the ground with no energetic force holding us together.

Even though ATP is a microscopic molecule, the average human produces about eighty-eight cumulative pounds of it per day—constantly making, using, and recycling it so fast that we never even notice. Each of our thirty-seven trillion cells is like a little city—continually bustling with action, transactions, and production—and contained by its cell membrane. While the processes that our cells engage in every second are far too many to count, the main things that a cell needs for optimal functioning can be grouped into seven categories of activity, and all require ATP—and therefore Good Energy—to occur properly.


	Make Proteins: Cells are responsible for synthesizing approximately seventy thousand different types of proteins needed for all aspects of building and operating our bodies. Proteins come in all shapes, sizes, and functions and have an array of responsibilities. They can be receptors on the surface of cells, channels through which things like glucose can flow into and out of the cell, structural scaffolding inside the cell to give it shape and help it move, regulators that sit on the DNA and activate or suppress genes, signaling molecules like hormones and neurotransmitters that transmit information to other cells, and anchors that keep neighboring cells attached together. Moreover, several different proteins can bind together to form specialized machines in the cell, such as the rotary turbine called ATP synthase that lives inside the mitochondria and is the final step in making ATP. These are just a few of the things that proteins do, but, simply put, they are structural, mechanical, and signaling workhorses in the cell.

	Repair, Regulate, and Replicate DNA: Cells are responsible for replicating their DNA to ensure that each new cell has a complete copy of the genetic material during the process of cell division. Cells also repair any damage to the DNA to prevent mutations that could lead to cancer and other diseases. In addition to this, cells have complex mechanisms for modifying the folding and three-dimensional structure of the genome through epigenetic changes, which regulate which genes are expressed in a given cell type and at what time. Our cells are constantly turning over and replacing themselves, and the DNA replication and cell division processes allow for this.

	Cell Signaling: Inside a cell, all activity is coordinated via cell signaling—microscopic biochemical messages constantly being transported around the inside and outside of the cell to give instructions and information about what needs to be done, where things need to go, and what needs to turn on and off. For instance, in the body’s effort to bring blood sugar back down to normal after a meal, the body will produce insulin. The insulin binds to the surface of cells, kicking off a series of signals inside the cell that prompts the cell to send glucose channels to the cell membrane to allow glucose to flow in. Cells also constantly communicate with other cells in the body through various signaling pathways, in which they receive and transmit information through chemical signals, like hormones, neurotransmitters, and electrical impulses.

	Transport: Just as trucks transport cargo all over the country, cells must move molecular materials all around the inside of the cell for things to function properly. Each cell is capable of packaging, labeling, and shipping molecules throughout its microscopic environment with incredible precision. For instance, when the cell makes a batch of the neurotransmitter serotonin (which helps regulate mood, among other things), it packages it in a cellular bag called a vesicle and sends the vesicle on a motor protein (like a little car) to the cell membrane to act on neighboring neurons. This process creates your thoughts and feelings. Some cells—like immune cells—must also transport themselves around the body at times. When an immune cell is triggered by an inflammatory chemical signal to go to the scene of a threatening situation, it might launch itself out of the bone marrow into the bloodstream, as if it were jumping on the freeway. Once it reaches the organ in danger, it will crawl through the organ by extending fingerlike projections until it reaches the site of threat where it needs to do its work.

	Homeostasis: Cells are constantly working to maintain healthy operating conditions, like pH, salt concentration, gradients of charged molecules that can generate electrical impulses, and temperature. This maintenance of an optimal environment in which the body’s chemical reactions can take place is called homeostasis.

	Cell Waste Cleanup and Autophagy: Cells are also able to recycle their own components through a process called autophagy (literally “self-eating”), which is a way for cells to clear out damaged parts and proteins and recycle the raw materials. When the mitochondria undergo this recycling and renewal, it is called mitophagy, a critical component of maintaining healthy mitochondrial populations within cells. More dramatically, cells can also incite their own death to make way for healthier cells, a critical process called apoptosis.

	Metabolism: And of course, the production of energy itself. Even this requires energy to work!



Every one of these activities requires ATP—made by well-functioning mitochondria—to occur. When the suitable materials are available in the correct amounts, the mitochondria produce sufficient energy for the cell’s activities. This trickles up to health throughout the body. Organs are, in simple terms, aggregations of cells. Groups of healthy, energized cells that can carry out all their duties become healthy organs that carry out their jobs. Every cell has the blueprint it needs to work; it simply needs the resources. But when the mitochondria do not have the right conditions or they get inundated with the wrong materials in the wrong amounts, they don’t produce enough ATP for the cells to do their jobs. This cellular level problem of Bad Energy not only directly trickles up to problems in the organs but leads cells to sound an alarm bell: Something’s not right, we need help. Our immune system—always ready to help—is there in a flash.

But in this case, the problem is not an infection or a wound that immune cells can mop up and be done with: it’s something more profound, a fundamental problem with how the cells function. And it’s something the immune cells can’t solve, because the thing that is robbing the mitochondria of doing its job, resulting in cells not being able to do their work, is outside of us. It’s the environment in which our bodies now exist, an environment that—from our cells’ perspective—is virtually unrecognizable from a hundred years ago.

Our modern diets and lifestyles are synergistically ravaging our mitochondria. Our mitochondria and the greater cells that house them co-evolved over eons in relationship with our environment. Their mechanisms work in connection with a combination of inputs and information that come from the outside world into our bodies and ultimately into them. Certain kinds of nutrients, sunlight, and information from bacteria in the gut, among other things, all help trigger or supply the cells and their powerhouses with what they require to work. But many of those inputs and information streams have changed radically, resulting in blocks to proper mitochondrial function and downright damage to it.

A mighty immune cell trying to support a cell that is ailing and threatened from its mitochondrial dysfunction is rendered completely impotent. The immune cell cannot halt the damaging factors and the lack of resources resulting from the unnatural environment of our modern industrial world. An immune cell can’t stop you from drinking a soda, filter your water, turn off the stress-inducing notifications on your phone, prevent you from eating hormone-disrupting pesticides and microplastics, or get you to go to sleep earlier. So the immune cell will use the tools at its disposal: it will recruit more immune cells, send out more inflammatory signals, and just keep fighting until things resolve. But the problems don’t resolve, because the damaging environmental inputs never resolve. This is the root of chronic inflammation.

A group of cells not working due to mitochondrial dysfunction and the immune system’s overzealous—yet helpless—response to infiltrate that area and support it results in organ dysfunction, which manifests as a symptom. Most of the chronic symptoms we battle today are simply different expressions of this same disaster happening in other parts of the body: the mitochondria are hurt by the way we’re living, a poorly powered cell becomes dysfunctional, the immune system tries to help but can’t, and, in trying, the immune system makes the issue worse.

How exactly does the environment we live in today ravage our mitochondria? The answer comes down to ten main factors (which we will discuss more in Part 2), all of which are tightly interlinked:


	Chronic Overnutrition: Chronic overnutrition, which refers to consuming more calories and macronutrients than the body needs over an extended period, can lead to mitochondrial dysfunction in several ways. We eat approximately 20 percent more calories than we did one hundred years ago, and 700 to 3,000 percent more fructose, all of which the body must process. Imagine being asked to do 700 to 3,000 percent more work than you normally do daily—you’d collapse! The cell simply cannot process all the material coming in from too much food, so things back up, damaging by-products are produced in excess, and many processes in the cell, including the efforts of mitochondria, get gummed up. This strain leads to the inside of the cell filling with toxic fats, which block the cell’s ability to do its normal signaling and activity. Additionally, when mitochondria are taxed with the burden of trying to convert so much excess food to energy, they produce and release reactive molecules called free radicals. Free radicals are molecules with a negatively charged, highly reactive electron that seeks to neutralize itself by binding to other structures in the mitochondria and cell and, in doing so, causes significant damage. The body has several mechanisms for safely neutralizing free radicals, including the production of antioxidants, which bind and quell free radicals. However, when the production of these damaging molecules exceeds the body’s capacity to handle them, as is the case with chronic overnutrition, a damaging imbalance called oxidative stress can occur that hurts the mitochondria and surrounding cellular structures. Normally, a low and controlled level of free radicals is healthy and they act as signaling molecules in the cell. But when the level gets out of control and oxidative stress takes hold, it’s a chain reaction of damage. Healthy levels of free radicals represent a cozy campfire; oxidative stress is a destructive forest fire.
A key reason why we are chronically consuming far too much food energy is because of the wide accessibility of ultra-processed, industrially manufactured foods, which impair our body’s self-regulatory satiety mechanisms and directly trigger hunger and cravings. These ultra-processed industrial foods are chemically engineered to be addictive and make up nearly 70 percent of calories that people in the United States consume today.


	Nutrient Deficiencies: The lack of certain micronutrients, such as vitamins and minerals, can lead to mitochondrial dysfunction. The final steps in making energy in the mitochondria involve electrons moving through five protein structures called the electron transport chain, which ultimately powers a small molecular motor that churns out ATP. These five protein complexes all need micronutrients to activate them to work, like little locks and keys. Unfortunately, we have the most micronutrient-depleted diet we’ve ever had in history. As much as half of all people in the United States are deficient in at least some critical micronutrients. This is partly because of soil depletion (from modern industrial farming practices like pesticide use and mechanized tilling) and the lack of diversity in our diets. At least 75 percent of people are not eating the recommended amounts of vegetables and fruits. Most of our calories come from refined forms of commodity crops like wheat, soy, and corn, all of which are micronutrient deficient and doubly cause problems by flooding our bodies with a dense excess of carbohydrates and inflammatory fats. For example, a deficiency in coenzyme Q10 (CoQ10), a micronutrient that is essential for the function of the electron transport chain, has been shown in research studies to lead to decreased ATP synthesis. Other micronutrients involved in key mitochondrial processes involve selenium, magnesium, zinc, and several B vitamins.

	Microbiome Issues: A healthy, flourishing gut microbiome, fed with microbiome-supportive foods and free of microbiome-harming chemicals, produces thousands of “post-biotic” chemicals that travel into our bodies from our gut and act as important signaling molecules, some of which directly affect the mitochondria. Post-biotic molecules, such as short-chain fatty acids (SCFAs), are essential for the proper function of mitochondria and to protect mitochondria against oxidative stress. When microbiome imbalance—called dysbiosis—takes hold, the production of these helpful chemicals gets derailed, depriving mitochondria of this signaling and support. Dysbiosis can be triggered by excess refined sugar and ultra-processed foods, pesticides, medications like nonsteroidal anti-inflammatory medications (NSAIDs, like Advil), antibiotics, chronic stress, lack of sleep, alcohol consumption, physical inactivity, smoking, and infections, among other factors.

	Sedentary Lifestyle: Lack of physical activity can lead to decreased mitochondrial function and a reduction in the number and size of mitochondria in cells. Movement is a powerful signal to the cells that they need to produce more energy for the muscles to do work, and as such, physical activity has a relationship with stimulating the function and number of mitochondria in cells in a positive way through the upregulation of several genes and hormonal pathways. Additionally, exercise stimulates our body to generate antioxidant molecules. When we’re sedentary, we have less protection from free radicals, which can then damage the mitochondria, and the positive signals for the mitochondria are absent, leading to worse mitochondrial function.

	Chronic Stress: Prolonged stress can lead to mitochondrial dysfunction through several mechanisms. The first is that it activates the release of the stress hormone cortisol, which is a steroid hormone that can directly damage the mitochondria. Cortisol is known to inhibit the expression of genes involved in the production of new mitochondria, thus reducing the number of mitochondria in the cell, leading to less energy production. Excess cortisol also generates increased free radicals, in part by inhibiting the production of antioxidants.

	Medications and Drugs: Many medications hurt the function of mitochondria. These include several antibiotics, chemotherapy drugs, antiretroviral drugs, statins, beta-blockers, and high blood pressure medications called calcium channel blockers. Alcohol, methamphetamines, cocaine, heroin, and ketamine may also negatively impact mitochondria.

	Sleep Deprivation: Poor quality and quantity of sleep generate a wide array of downstream effects that damage the mitochondria. Lack of quality sleep leads to hormonal imbalances, including altered cortisol, insulin, growth hormone, and melatonin levels, all of which interact with the mitochondria. Additionally, sleep deprivation disrupts the expression of genes involved in the production of new mitochondria and replication of mitochondria. Like stress, sleep deprivation generates increased free radicals, both by activating cellular machinery that makes free radicals and by inhibiting the production of antioxidants.

	Environmental Toxins and Pollutants: Many synthetic industrial chemicals that have entered our food supply, water, air, and consumer products over the last century are wreaking havoc on our mitochondria. A non-exhaustive list includes pesticides; polychlorinated biphenyls (PCBs); phthalates found in plastics and scented products; perfluoroalkyl and polyfluoroalkyl substances (PFASs) found in nonstick cookware, food packaging, and many other consumer products; bisphenol A (BPA) found in plastics and resins, dioxins, and others. Some natural substances, like heavy metals, have made their way into our environment and can directly impair the mitochondria as well. These include lead, mercury, and cadmium. In addition to these, cigarette smoke and vaping chemicals are some of the most potent toxins for our mitochondria and biology. Have you ever wondered why cigarettes are so terrible for our health? A key reason is that the chemicals in cigarette smoke (like cyanide, aldehyde, and benzene) directly cause Bad Energy: they impair mitochondrial function, mutate mitochondrial DNA, and cause mitochondrial structural changes (like mitochondrial swelling). Alcohol, too, can be considered a mitochondrial toxin and has been shown to change mitochondrial shape and function, damage mitochondrial DNA, generate oxidative stress, and impair the generation of new mitochondria.

	Artificial Light and Circadian Disruption: With the advent of portable digital devices, we are being exposed to constant sources of artificial blue light, which is now considered to be both a direct and indirect contributor to mitochondrial dysfunction. Exposure to intense light at unnatural times affects our circadian rhythms and the many metabolic pathways that are meant to be activated in specific daily cycles that are dictated by when our eyes (and therefore brains) are exposed to light. Compounding this, we now spend little time outdoors, depriving ourselves of viewing direct sunlight early in the morning, which is one of the best signals we can give our brains to reinforce our natural circadian rhythms.

	“Thermoneutrality”: A hallmark of modern industrial life is spending most of our time indoors at relatively consistent ambient temperatures, a concept we’ll refer to as thermoneutrality. Interestingly, experiencing swings in temperature is great for mitochondrial function, as cold stimulates the body to generate more warmth by increasing mitochondrial activity and stimulates more ATP generation and use. Heat exposure has been shown to activate heat shock proteins (HSPs) within cells, which can protect mitochondria from damage and help to maintain their function. HSPs can also stimulate the production of new mitochondria and improve their efficiency in producing ATP.



Blood Sugar and Insulin

When mitochondria are damaged by the factors listed above, they are not able to do their job of converting food energy into











	Mitochondrial Dysfunction: The cells can’t make energy properly because they are overburdened with so much crap from the environment that their energy factories—the mitochondria—are overtaxed and damaged, leading to less ATP production and more fat stored inside cells, which blocks normal cellular functions.

	Chronic Inflammation: Mitochondrial dysfunction and low cellular energy (ATP) production are perceived as a threat, so the body revs up a fighting response. This response becomes chronic because the perceived threat doesn’t go away unless the environment changes.

	Oxidative Stress: The cells create damaging, reactive waste in the form of free radicals while trying to process all the junk being thrown at them from the environment and from damaged mitochondria. These free radicals cause damage to cells, leading to dysfunction.



HOW TO MEASURE GOOD ENERGY





	Fasting glucose of 100 mg/dL or higher

	A waistline of more than 89cm/35 inches for women and 101cm/40 inches for men

	HDL cholesterol less than 40 mg/dL for men and 50 mg/dL for women

	Triglycerides of 150 mg/dL or higher

	Blood pressure of 130/85 mmHg or higher
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