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INTRODUCTION

On the night of December 23, 2019, a sudden attack of agitation jolted Karl from a deep sleep.

“I felt like a deer in the headlights.”

Unable to shake the restlessness with his usual relaxation and breathing techniques, he headed out into the night and walked… for eight miles… but to no avail. “It was like a startle response that wouldn’t go away.” From that night forward, these unsettling feelings would continue to come and go; they’d leave him in peace for a day or two only to repeatedly revisit him for as long as twenty-four hours, depriving him of sleep and compelling him to walk up to twenty-five miles at a time with little to no relief.

In early February 2020, he sought help from his primary care doctor, who told him his physical exam and blood tests were normal and recommended a melatonin supplement for insomnia. Melatonin did help with sleep, but the agitation simply waited until dawn to overtake him.

The situation had become unmanageable. Karl knew he had to do something, but he was dead set against psychiatric medications. About fifteen years earlier, he’d sought help for mood and attention issues from a private specialty clinic where he underwent a psychiatric evaluation, including sophisticated brain imaging. Thousands of dollars later, he walked out with three psychiatric diagnoses and three prescriptions: Effexor for depression, Klonopin for anxiety, and Adderall for ADHD. After starting low dosages of these medications, he began to feel “super-human, highly focused, and full of energy” and became uncharacteristically arrogant and extroverted. Adding marijuana into the mix to cope with these uncomfortable manic side effects only made the behaviors worse, and he eventually found himself on the brink of divorce.

It was under those dire circumstances that a psychiatrist diagnosed him with bipolar II disorder and urged him to take a mood stabilizer. He instead decided to stop all three medications, joined Marijuana Anonymous, and found another doctor who was willing to work with his wife to monitor his behavior, agreeing to try a mood stabilizer if any signs of mania re-emerged. From then on, Karl committed himself to a combination of cognitive-behavioral techniques and cycling one hundred miles per week as his “therapy and medication.” This plan was helpful in managing his mood for more than a decade, but it proved no match for the agitation that struck him that December.

Needing a new way forward, Karl turned to the internet and happened upon low-carbohydrate dietary approaches to mental health conditions, so he reached out to me in March 2020 for a nutritional psychiatry evaluation.

His whole life long, Karl had been eating a “standard American diet” full of processed foods, which meant large quantities of refined carbohydrates (sugar, flour, and processed cereals) and refined vegetable oils, so there was plenty of room for improvement. In my mind, there were several dietary strategies worth considering: a paleo diet of meat, seafood, poultry, fruits, vegetables, nuts, and seeds; a whole-foods, low-carbohydrate diet; or even a plant-free “carnivore” diet, which contains virtually no carbohydrate at all. Karl chose the carnivore diet because he hoped it would bring the fastest relief.

At that point, his score on the PHQ-9, a screening test for depression, was 15 on a scale of 0 to 27 (with 27 being the most severe), and his score on the GAD-7, a screening test for anxiety, was 17 on a scale of 0 to 21 (with 21 being most severe).

AN UNORTHODOX REMEDY

After thirty-nine days on his new diet, both his GAD-7 and PHQ-9 scores had fallen to zero. He messaged me: “Just another awesome week without any symptoms of anxiety, agitation, or depression. Nada, zilch, none… yeah!! Overall, I am consistently feeling better than I have for my entire life.”

Psychiatric medications rarely eliminate all symptoms and virtually never produce the empowered joy evident in Karl’s words. After a lifetime of eating a standard American diet, switching to a diet consisting entirely of beef, pork, eggs, and cheese appeared to have completely reversed his mood disorder. Ironically, the only problem he encountered was that despite eating three to four pounds of fatty animal food per day, he couldn’t regain the ten pounds he’d lost during that three-month period of agitation. Therefore, to restore healthy weight, support athletic performance, and add variety, I advised him to relax his diet to include about 100 grams per day of carbohydrate from whole foods—which he did by adding in some plain yogurt and root vegetables like potatoes. After remaining completely well on this plan for over a year, he began broadening his diet to include a greater diversity of whole foods, and for the past year, he has continued to remain well so long as he avoids refined carbohydrates and processed foods and keeps his carbohydrate intake low on days when he doesn’t exercise. He is thriving on this simple diet, enjoys eating this way, and remains symptom-free a full three years later.

Whether this remarkable story reflects the unique and irreproducible experience of one man or holds larger lessons that may apply to others, it certainly challenges and inspires us to ask new questions about psychiatry, nutrition science, and the relationship between the two:


• Could some psychiatric illnesses be partly, largely, or even entirely dietary in origin?

• What is it about the standard American diet that may be contributing to poor mental health?

• How many people might be able to reduce, avoid, or eliminate the need for psychiatric medications using dietary strategies?



THE ACCIDENTAL NUTRITIONIST

Having practiced psychiatry for more than twenty years, I know all too well the shortcomings of medication-oriented care. Even well into the twenty-first century, the practice of prescribing psychiatric medications continues to be a frustrating trial-and-error process fraught with potential complications. Unpredictable, confusing, and sometimes dangerous drug reactions can occur, especially when more than one drug is started at a time, when drugs overlap during transitions, when drugs are layered on top of each other to manage side effects or address residual symptoms, or when drugs are discontinued too quickly. While skilled, thoughtful use of medications absolutely improves quality of life for some people and does prevent some hospitalizations, injuries, and suicides, all too often this relief of suffering comes at the expense of side effects such as drowsiness, sexual dysfunction, weight gain, apathy, and high blood sugar.

We can and must do better, and I am convinced that modern nutritional psychiatry is the way forward.

This conviction did not come naturally to me. If you had told me twenty-five years ago that I would be practicing nutritional psychiatry I would have looked at you as if you had three heads. I loved the “hard sciences” of medicine like biochemistry, physiology, and pharmacology and believed that the ability to prescribe medication was the hallmark of a “real doctor.” I viewed the work of nutrition specialists and lifestyle-oriented practitioners with great skepticism.

I would later come to understand that these arrogant attitudes were rooted in sheer ignorance.

Nutrition courses were not required to earn my bachelor’s degree in biology. In four years of medical school, we received only a few hours of nutrition education, and in four years of psychiatric residency training, nutrition wasn’t mentioned once. We were taught that the biological roots of mental illness were due to imbalances in brain chemicals—neurotransmitters such as serotonin and dopamine. I therefore emerged from residency thinking of the brain largely as a bag of neurotransmitters designed to be manipulated with medications, and off I went to the quaint Cape Cod town of Woods Hole to prescribe.

Don’t get me wrong—I was fortunate to have also been taught strong psychotherapy skills from some of the best psychiatrists in the field, so I took thoughtful life histories, explored deeper issues that contribute to emotional distress, and developed meaningful relationships with my patients. During those early years on the Cape, I poured my heart and soul into my work and learned invaluable lessons from the hundreds of people I had the privilege of connecting with who came to me for help. As time went by, however, it became painfully obvious that true healing and full recovery were rare.

Looking around at respected colleagues and mentors, some of whom had been in practice for decades, I noticed the same pattern: Everyone’s practices were filling up with people who weren’t getting better. We met with patients to provide support, write prescription refills, and try to instill hope, but most of us had quietly come to view mental illnesses as chronic, mysterious, and incurable.

It had never crossed my mind that food might be important to mental health. Like many women, I viewed my own food choices simply as a means of weight control. I ate a low-fat, high-fiber diet largely comprised of skinless chicken breast, fish, vegetables, whole grain cereals, soy milk, hummus, fat-free yogurt, and Diet Coke. I counted calories and exercised religiously. Then, in my early forties, I developed a variety of perplexing new symptoms, including migraines, fatigue, bloating, body aches, and stomach pain. Multiple specialists found nothing wrong, and sophisticated test results were all normal. None of the doctors asked me what I ate, so I left their offices with generic printouts advising me to follow the same low-fat, high-fiber diet I was already eating.

Unwilling to accept these symptoms as my new normal, I started instinctively experimenting with my diet. I began a food and symptom journal and looked for patterns. After about six months of trial-and-error changes, to my complete surprise, I arrived at a highly unorthodox, mostly meat diet, feeling better than I had ever felt in my life. Not only had the pain and fatigue disappeared, but my mood, concentration, and productivity had improved as well. I’d never thought of myself as having much difficulty in these areas, but there was no question that this unconventional way of eating was good for my brain.

As a psychiatrist, I became intensely curious about the relationship between food and brain health and began to wonder whether dietary changes might help some of my patients. As a middle-aged woman, I became concerned that my strange new mostly-meat diet was going to kill me. Since the diet that restored my health was high in animal protein and animal fat, and contained only small amounts of the few plant foods that didn’t seem to bother me, my head was full of new questions. Will I get cancer if I don’t eat enough vegetables or fiber? Are some fruits and vegetables more important than others, or do I need to eat a wide variety for best results? Which ingredients within red meat make it more dangerous than white meat? How do cholesterol and saturated fat damage the heart—and do they damage the brain as well?

I needed to get to the bottom of these questions, so I started studying nutrition. In addition to completing a graduate course in human nutrition at the Harvard School of Public Health, I combed the Harvard library database for primary research studies, devouring articles not just about nutrition topics like nutrients, digestion, and metabolism, but also about botany, anthropology, toxicology, animal husbandry, and agriculture. What I discovered was that nearly everything I thought I’d known about nutrition was wrong.

RETHINKING BRAIN FOOD

I was genuinely shocked to learn that there is absolutely no science (or logic) behind recommendations to eat plant-based diets, balanced diets, high-fiber diets, low-cholesterol diets, or diets containing whole grains, low-fat dairy products, or rainbows of fruits and vegetables. At best, these ideas represent well-intentioned guesses based on deeply flawed, unscientific food questionnaires; at worst, they are intentional distortions of the facts designed to protect professional reputations or serve political and commercial agendas, not to protect and serve public health.

The truth about nutrition is this: Meat is not dangerous, vegan diets are not healthier, and antioxidants are not the answer. So, where can we look for answers?

The good news is that hiding underneath that mountain of biased, confusing guesswork are clear, elegant, compelling scientific principles about nutrition that make intuitive sense, work in clinical practice, and stand the test of time. Do we know everything we wish we knew? No. Do we know more than enough for you to substantially improve your brain health starting today? Absolutely.

Most of us have been feeding our brains improperly our entire lives, therefore we have no idea how much better we can feel and how much more we can expect of ourselves if we eat right.

Most books about nutrition and mental health ask you to pin your hopes on plant superfoods (which do not work) and supplements (which often profit the author), often without showing you how to improve the overall nutritional quality of your diet from the ground up in ways that will minimize your need for supplements. These books often also recommend Mediterranean diets or plant-based diets for optimal brain health without explaining the very real risks of these dietary strategies. It saddens me to see so many people working so hard to make good food choices, not realizing those choices are based on bad information—information that can damage the brain over time and increase risk for serious problems with mood and memory. By focusing on the right whole foods, customizing your carbohydrate intake to suit your metabolic needs, and eliminating common food sensitivity culprits, you can greatly improve not only your mental health, but your whole health.

I believe that many of the emotional and cognitive issues we have come to expect as normal, genetic, or permanent can be prevented, eased, or even reversed with good nutrition. If you don’t want to take medication, don’t respond to medication, can’t tolerate medication, or can’t access medication, there are innovative dietary strategies you probably haven’t tried yet that can help medication work better, counteract certain medication side effects (such as weight gain), or in some cases reduce or even eliminate the need for psychiatric medication.

My goal in writing this book was to take the confusion out of nutrition and replace it with science, simplicity, and common sense; to teach you how to think for yourself about food so you can make your own informed choices and find what works best for you and your family.

A NEW WAY FORWARD

This book is divided into four parts.

In part 1, I’ll show you how sloppy, unscientific research methods have led to flip-flopping headlines, illogical guidelines, and public confusion about what we’re supposed to eat. The problem is that most brain food researchers study nutrition from the outside in, by questioning people about their eating habits and then trying to guess how their food choices might be affecting their mental health. This flawed approach is why some of us dutifully top our morning oatmeal with blueberries, choose plant-based patties over hamburgers, or wash handfuls of supplements down with kale smoothies. We’re told that these habits will protect our brains, but not only are these strategies very unlikely to help, they can even work against us. In this book, we will look at nutrition from the inside out by discovering what the brain needs to function at its best and then using that list of ingredients to redefine what a brain-healthy diet should look like.

In part 2, we’ll explore the dietary roots of our global mental health crisis. You’ll see exactly how our modern ultraprocessed diet contributes to brain inflammation, hormonal imbalances, neurotransmitter imbalances, emotional instability, depression, and dementia—and how focusing on the right whole foods and customizing your carbohydrate intake can restore internal harmony and reveal your best self. For those of you who need more relief, there is an entire chapter dedicated to the promise of ketogenic diets for psychiatric disorders.

In part 3, I take you on a guided tour of the fascinating world of food. We’ll weigh the risks and benefits of different foods groups, learn how they affect the brain, and sort out which ones are essential and which ones are optional so you can make informed choices about what to eat. I’ll introduce you to some of the devilishly clever natural chemicals lurking within grains, legumes, nightshades, and certain other plant foods that can work against optimal brain nutrition and function, but I will also help you identify kinder, gentler plant foods so you can find the mix that works best for you.

In part 4, I boil down all of the information laid out in previous sections into three dietary strategies—all of which can be customized to your food preferences, health circumstances, and personal goals. Since changing how we eat is hard, you’ll find meal plans and recipes for each one, along with plenty of tips and tools to support your success. I am nutritionally pro-choice and want everyone to have a seat at the table, so regardless of your dietary preferences, you will find the information you need to optimize your diet for better mental health.

My hope is that this book will ignite your curiosity about food and the brain, empower you and your family to live happier, healthier lives, and bring you peace of mind.
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CHAPTER 1

What Causes Mental Health Problems?


Every solution to every problem is simple. It’s the distance between the two where the mystery lies.

—Derek Landy, Skulduggery Pleasant



We are in the midst of a global mental health crisis.

Nearly one billion people are living with a mental health disorder,1 including one in five of the world’s children and adolescents.2 Every year, 700,000 people take their own lives, and suicide is now the second leading cause of death among people in their teens and twenties. Depression and anxiety alone cost the global economy nearly three billion dollars a day.3 And these numbers don’t include the countless people with milder mental health concerns like brain fog, irritability, and joylessness. Psychiatric problems of all kinds are becoming so commonplace that we are beginning to think of poor mental health as normal and inevitable.

Between 2007 and 2018, while I was serving as a psychiatrist at Harvard University and then at Smith College, my seasoned colleagues and I observed a most disturbing trend: It was becoming increasingly common for first-year students to arrive on campus already taking one, two, or even three psychiatric medications. Requests for specialized support for learning and emotional disabilities were rising so fast that it was difficult to accommodate everyone’s needs. More and more students were showing up at campus mental health clinics in crisis, requiring emergency psychiatric hospitalizations, leaves of absence, or academic withdrawals. The sense among clinicians on the front lines is that the mental health of our young people is increasingly brittle, and research supports our observations.

According to a 2018 American College Health Association report, more than 40 percent of students “felt so depressed they had difficulty functioning,” and more than 60 percent had experienced “overwhelming anxiety.”4 A 2018 study conducted by the American Association for Suicidology observed a nearly tenfold increase in non-suicidal self-injury among first-year college students over only a seven-year period.5 In the UK, declarations of existing mental health problems among university students have risen by a staggering 450 percent in just the past decade.6

Crumbling mental health isn’t just a problem among young people on college campuses. Ohio State University Professor Hui Zheng conducted a study across nine generations, from the Greatest Generation (born between 1900 and 1924) to Generation Y (born between 1981 and 1999), and observed that both the mental and physical health of all generations born since the 1950s has been declining across all sex and racial groups.7

If you are a fellow mental health professional, you don’t need statistics to tell you how challenging things have become. Everywhere I’ve worked—clinics, hospitals, universities—I’ve encountered the same issues: Practitioners overwhelmed by large, complex caseloads, and patients frustrated with wait times that are too long for appointments that are too short. Administrators try to ease the burden by hiring more staff, offering group appointments, and training peer counselors, but there never seems to be enough time or resources to meet the growing needs of the people we are trying to serve. It’s like trying to fight a wildfire one teaspoon of water at a time. Meanwhile, everyone is working so hard that there’s no time to stop and ask: Why is our mental health deteriorating? Is there anything we can do about it, or do we simply accept it as inevitable?

If we are to have any hope of reversing this tragic trend, we need a better understanding of the root causes of psychiatric disorders.

IN SEARCH OF UNDERSTANDING

The brain is our most mysterious organ. Sequestered deep within the skull and possessing no nerve endings, we can’t see it, touch it, or feel it working, so questions about what causes mental illness and unwellness have baffled us for millennia. Some ancient civilizations believed that those suffering from mental illness were possessed by demons or being punished by God for their sins, calling for spiritual treatments such as exorcism and prayer. In the Middle Ages, psychiatric symptoms were blamed on a buildup of vile bodily fluids that needed to be relieved with leeches or laxatives.8

By the mid-1900s, these beliefs had given way to theories about the root causes of mental illness that continue to dominate our thinking today: stress, childhood trauma, chemical imbalances… and, of course, your mother.

These theories have their merits but are ultimately unsatisfying.

The Stress Factor

In the early 1800s, it was thought that people with mental illness had inherited incurable weaknesses that left them unable to adapt to the mounting stresses of a rapidly industrializing society. As prominent British psychiatrist Dr. Henry Maudsley wrote in 1867, “an increase of insanity is a penalty which an increase of our present civilization necessarily pays.”9 As a result, most nineteenth-century psychiatrists served largely as stewards of asylums, where people could be sheltered from the daily pressures of modern living. Without effective treatments, residents in their care were not expected to improve and lived out their lives on the grounds of psychiatric hospitals.

Could the pressures of today’s lifestyle—social media, injustices related to race and gender identity, growing economic inequality, and gun violence, to name a few—help explain the decline in mental health we are currently experiencing? Perhaps, but are the stresses of our time really more challenging than those of Maudsley’s era? One could argue that the world has always been a stressful place. And just as industrialization, globalization, and information technology pose new challenges that make some aspects of our lives more stressful, they also bring new conveniences that make other aspects of our lives such as transportation and communication less stressful. Stress certainly can contribute to poor mental health, but stressful obstacles are part and parcel of daily life. The question is: Why do some of us embrace new challenges while others struggle to face them?

The Mind-Brain Divide

Most nineteenth-century psychiatrists appeared to have little interest in brain biology, so it would be neurologists who would first explore this new scientific frontier. Locked away in their chambers of bone, the brains of the living defied direct examination, so neurologists of the 1800s focused their microscopes instead on the brains of the departed. By studying specimens from individuals with speech impediments and other obvious neurological conditions, early neurologists learned enough about brain anatomy in only a couple of short decades to begin creating a map of its functions. However, when they inspected the brains of former asylum residents, they couldn’t identify any structural abnormalities—these brains looked completely normal.10

Psychiatrists would therefore enter the twentieth century trying to understand the mind rather than the brain, relying on their powers of observation and imagination to diagnose and treat mental illnesses. It was during this period that Austrian neurologist Dr. Sigmund Freud developed his influential theory that psychiatric suffering arose from repressed fantasies and traumatic early childhood experiences buried deep in the unconscious that could be unearthed through psychoanalysis, founding a branch of psychiatry that continues to thrive to this day. I value modern talk therapy and have been incorporating it into my clinical work for more than twenty years, but I have yet to see psychotherapy alone put any case of serious mental illness into remission.

The Psychiatric Medication Revolution

The biological branch of psychiatry didn’t emerge in earnest until the 1930s and 1940s, with the accidental discovery of a number of experimental treatments for schizophrenia and other serious mental illnesses. These strange and horrific new interventions, which included insulin coma therapy, the lobotomy, and a primitive, crude form of ECT (electroconvulsive therapy), did help some people, but injured (and sometimes killed) many more, causing all of these methods to eventually fall out of use. These desperate tactics are just a few of the many inhumane skeletons in psychiatry’s closet, so when psychiatric medications burst onto the scene in the mid-twentieth century,11 they were welcomed with open arms.

These early drugs included lithium—a long-forgotten mineral with mood-stabilizing properties12—and chlorpromazine, the first antipsychotic medication. Originally developed in France in 1952 to calm patients before surgery, chlorpromazine (marketed under the brand name Thorazine) proved useful in reducing agitation, delusional thinking, and hallucinations in some individuals with schizophrenia.

Psychiatrists accustomed to relying on physical restraints and other undignified methods of keeping people safe and calm experienced chlorpromazine as nothing short of revolutionary. As Dr. Robert Cancro, then chair of psychiatry at the New York University School of Medicine, reflected in 2000: “It is difficult to communicate to younger colleagues the miracle that 150 to 300 mg of chlorpromazine a day appeared to be to the house officers [psychiatry residents] of 1956.… Finally, we were like other doctors in that we had a treatment that actually worked. It was truly an intoxicating time.”13

Researchers believed that chlorpromazine worked by blocking the activity of dopamine—a neurotransmitter that brain cells use to communicate with each other. The novel idea that emotional and behavioral problems could be caused by chemical imbalances in dopamine, serotonin, and other neurotransmitters captured the imaginations of clinicians and the general public alike. This exciting new neurotransmitter theory of mental illness pulled psychiatry out of the dark ages and into the modern medical age. Over the ensuing decade, a firehose of pharmaceuticals would be aimed at everything from major mental illnesses to the minor stresses of everyday life. These innovative chemicals included clozapine (Clozaril) for psychosis, imipramine (Tofranil) for depression, methylphenidate (Ritalin) for hyperactivity, diazepam (Valium) for anxiety, and meprobamate (Miltown) for nervousness. Although rarely prescribed today, meprobamate was a trailblazing tranquilizer that first normalized the practice of taking pills to ease minor psychological discomfort. As Dr. Jerome Groopman wrote in The New Yorker, “Approved in 1955, meprobamate (marketed as Miltown and Equanil) was hailed as a ‘peace pill’ and an ‘emotional aspirin.’ Within a year, it was the best-selling drug in America, and by the close of the fifties one in every three prescriptions written in the United States was for meprobamate.”14

Those pioneering drugs of the 1950s and 1960s are all still around. In fact, although many new drugs have been developed since then, none of them work in truly new ways; they are all just safer or reimagined versions of the originals.15 Even cutting-edge treatments like transcranial magnetic stimulation (TMS) and psychedelic-assisted therapies, such as ketamine and psilocybin treatments, target neurotransmitter imbalances in the brain.

Strengths and Weaknesses of Standard Psychiatric Care

Since the 1950s, the neurotransmitter theory of mental illness has dominated the landscape of biologically minded psychiatrists, whereas the stress and trauma theories have continued to prevail among psychosocially minded psychiatrists, but all psychiatrists are trained to take all of these theories into consideration. We are taught that it is your unique stew of biological, psychological, and social ingredients that produces your thoughts, emotions, and behaviors, and it is this biopsychosocial model of the origins of mental illness that we have in mind when we meet with you for the first time to conduct a one-hour standard psychiatric evaluation. In addition to asking about your symptoms, we also ask about your family history, medical history, relationships, worldview, and your work and home environment, to create a three-dimensional impression of your life that puts your symptoms into context.

To make a formal psychiatric diagnosis (which insurance companies require), we turn to a 1,000-plus-page reference book called the DSM (Diagnostic and Statistical Manual of Mental Disorders) to see if your symptoms match any of the hundreds of diagnoses it contains. Even if you happen to fit neatly into any of its official diagnostic boxes, the DSM offers no guidance about how we should treat your symptoms, let alone any biological clarity about what might be causing them.

In the absence of clear treatment guidelines, we use the information gathered during your interview to formulate a biopsychosocial theory of your case—essentially, an educated guess about what might be causing your symptoms. We use this to develop your personalized treatment plan, which often includes medication (to address chemical imbalances) and some form of counseling, such as psychotherapy (to process stressful life experiences) or cognitive-behavioral therapy (to change negative thought and behavior patterns).

A real strength of the biopsychosocial model is that it values your human story—a story that psychiatrists believe plays a major role in your emotional and physical well-being, and that medical professionals in other fields may not have time to explore. Most psychiatrists I know, myself included, truly enjoy this aspect of the work. We love paying quality attention to all the little details and nuances of your history, piecing them together, and sharing impressions that we hope you will find helpful. Most people who come to us for help also enjoy the process and find therapeutic value in being seen, heard, and understood on a level that goes beyond symptom lists and diagnostic tests. These precious intangibles of the biopsychosocial model are what set psychiatry apart from other branches of medicine and make it such a rich and rewarding profession. However, a serious shortcoming of this approach is that our current diagnostic framework lacks the biological specificity we need to be confident in the medical elements of our assessments and treatments. The main difference between psychiatrists and other mental health professionals is that psychiatrists are medical doctors, and therefore we are uniquely qualified to assess and treat the “bio” elements of your biopsychosocial story—the biology behind your symptoms—yet this is the piece we understand the least.

We are taught that some people are born with differences in genes and neurotransmitters that make them more susceptible to depression, psychosis, or severe anxiety—particularly when under extreme stress or after suffering a traumatic life experience. Yet, even as we enter the second quarter of the twenty-first century, we still have no telltale genetic tests to offer you and no reliable way to measure your brain’s neurotransmitter activity. The brain has a separate circulatory system, so we can’t evaluate its biochemistry by drawing blood from your arm and running simple laboratory tests. These obstacles to understanding the inner workings of your brain leave us little choice but to resort to guesswork when making medication recommendations. In comparison to other fields of medicine, the practice of psychiatry still feels like more of an art than a science; we can’t tell you what is causing your symptoms, so we can’t tell you which medication is most likely to help.

Another challenge we face is that psychiatric medications don’t work as well as we’d like. The best studies available find that approximately 50 percent of people with depression benefit from standard antidepressants—which sounds good, until you learn that approximately 40 percent of people improve with placebo alone.16 Furthermore, the degree of improvement is minuscule (on average, an increase of a mere two points on a fifty-two-point depression symptom scale), and more than half of clinical trials find no benefit at all.17

Medications prescribed for bipolar disorder and schizophrenia perform better, but still leave too many without meaningful relief. One-quarter of people with serious mental illness benefit from antipsychotic medications, which is about twice as many as improve with placebo alone.18 Approximately one-third of people with bipolar disorder respond to mood stabilizers,19 but nearly half of those who initially experience relief from medication-supported interventions continue to experience recurrent mood episodes despite continuing treatment.20 Why are so many people “treatment-resistant”? Are they failing treatment, or is treatment failing them?

The fact that medications let so many people down tells us that neurotransmitter imbalances represent only one small piece of the biological puzzle. We must be missing something, because seventy-plus years of sophisticated pharmaceuticals engineered specifically to target neurotransmitter imbalances have clearly failed to stem the tide of our growing global mental health crisis.

There are times when psychiatric medication can be life-changing and even lifesaving. If you are in crisis, the right medication could help you hold on to your job, stabilize a fragile relationship, stay in school, keep you out of the hospital, or even prevent you from taking your own life. Unfortunately, the price you pay for these benefits may include side effects that reduce your quality of life, such as drowsiness, sexual dysfunction, or dulled emotions; and side effects that reduce your length of life such as obesity, cardiovascular disease, and type 2 diabetes.

It’s not that there is no truth whatsoever to the neurotransmitter theory of mental illness; neurotransmitters play important roles in our mood, memory, and concentration circuits. The question is: What causes neurotransmitters to become unbalanced in the first place?

To improve the safety and effectiveness of our treatments, we need to better understand what is happening inside the brains of people with mental illness. We now have sophisticated modern imaging techniques that use magnets or radiation to peer inside the brain and observe its chemistry in action, but these are complicated, expensive, and invasive tests not available to most people, and we are only beginning to understand how to interpret their findings. Fortunately, while we await further advances in neuroscience research to help us get better at zooming in on the brain’s inner workings, there is much we can learn by zooming out and reminding ourselves that the brain is part of the body.

As Goes the Body, So Goes the Brain

Just as our mental health has been spiraling downward in recent decades, so, too, has our physical health.

In the United States, cases of heart disease nearly doubled between 1990 and 2019,21 and the percentage of Americans with obesity has nearly tripled since the 1960s.22 Globally, the percentage of adults with type 2 diabetes doubled between 1980 and 2016, and body weight has been steadily rising; between 1975 and 2015, obesity rates worldwide more than doubled among women and more than tripled among men.23 People with obesity, type 2 diabetes, and cardiovascular disease are also far more likely to have psychiatric disorders like depression, bipolar disorder, and schizophrenia, and this is no coincidence.

While all of these physical and mental health conditions may seem unrelated to each other, they commonly occur together and share many of the same underlying abnormalities, the most important being inflammation, oxidative stress, and insulin resistance.24

Inflammation and oxidative stress are part of your immune system’s first responder network, so it is normal and healthy to have a certain degree of both, but excessive inflammation and oxidative stress can be very damaging to every cell in the body—and brain cells are no exception.

Insulin resistance (which is often called “prediabetes”) is a common metabolic disorder in which insulin doesn’t work as well as it should. If you have insulin resistance, your body will need to produce more than the usual amount of insulin to try to keep your blood sugar (and brain sugar) levels stable and in a healthy range, so your insulin levels will tend to run too high. Over time, high insulin levels can make it more difficult for your brain to turn glucose (blood sugar) into energy.

It just so happens that our industrially ultraprocessed diet is a powerful promoter of inflammation, oxidative stress, and insulin resistance—all of which are just as dangerous for the brain as they are for the rest of the body. In the long search for biological root causes of mental illness—a search that has been focused almost exclusively on neurotransmitters for nearly seventy-five years—inflammation, oxidative stress, and insulin resistance have emerged as an unholy trinity of destructive forces that help to explain why those neurotransmitter imbalances occur.

We readily accept that diet plays a major role in the health of the rest of the body—why should the brain be any different? The foods we eat provide the construction materials we need to build healthy, resilient brain cells and the fuel we need to energize them. If we don’t eat the right foods, none of our cells will develop or function properly, and any number of things can and will go wrong—including many things no medication can address.

Medications can and do change brain chemistry, and they have their place, but I’m convinced that the most powerful way to change brain chemistry is through food, because that’s where brain chemicals come from in the first place. Neurotransmitters are made from food, the brain cells that pass them back and forth to communicate with each other are made from food, and even the salty soup that surrounds them is made from food. Optimal mental health requires that your whole brain be made of the right stuff, so if you have a mental (or physical) health problem of any kind, the first place to look isn’t your medicine cabinet, it’s your pantry. This advice holds true whether you view mental health conditions as primarily biologically driven or psychosocially driven, because, as we’ll see in the coming chapters, the way we eat has a profound impact on brain development, neurotransmitters, stress hormones, inflammation, antioxidant capacity, brain energy production, brain aging, and brain healing.

There is only so much you can do to reduce your exposure to stress, and nothing you can do to change the genes you were born with or the childhood you experienced, but you can change your diet—and changing your diet can change your mind.
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CHAPTER 2

The New Science of Hope


People are fed by the food industry, which pays no attention to health, and are healed by the health industry, which pays no attention to food.

—Wendell Berry, Sex, Economy, Freedom, & Community



Our diet has undergone radical changes in the past century. Born in 1910 and raised in a rural New England farm town, my grandmother ate two soft-boiled eggs and buttered toast every morning for breakfast, ground her own hamburger with a medieval-looking device she clamped to the kitchen counter, and kept an old coffee can full of bacon fat by the stove for cooking. By the time she passed away in 1993, all three of these foods were falling out of favor with the American public and had been officially condemned as dangerously unhealthy. The first U.S. Dietary Guidelines, released in 1980, warned that saturated fat and cholesterol caused obesity and heart attacks, so they advised Americans to “moderate your use of eggs,” “limit your intake of butter,” and “trim excess fat off meats.”1

Food manufacturers sought to capitalize on these new food rules by flooding the market with fat-free sweets and cholesterol-free fats like corn oil, canola oil, and margarine.2 By blaming modern health epidemics such as obesity, type 2 diabetes, and heart disease on saturated fat and cholesterol, the U.S. Dietary Guidelines drove us away from nutritious whole foods like meat and eggs and right into the arms of the ultraprocessed food industry. Like a perfect storm, the powerful forces of food industrialization, growing anti-meat sentiment, and fat and cholesterol phobia collided and have been feeding on each other for the past fifty years, dramatically transforming our nutritional way of life. Since most other nations pattern their food guidelines after the U.S. guidelines, this shift away from animal fats and toward refined carbohydrates and vegetable oils meant that the whole world was about to take part in a grand nutrition science experiment—with devastating consequences.

Characterized by an abundance of calorie-dense, nutrient-poor foods and beverages,3 the so-called standard American diet (I’ll take the liberty of referring to this as the “SAD diet” going forward), isn’t just an American problem anymore—this modern atrocity has been exported to all four corners of the Earth, endangering the physical and mental health of people everywhere.

Unfortunately, we don’t have much concrete information about the mental health of people prior to the modernization of our diet, but what little we do have suggests that our mental health was more robust in the past than it is today.

Industrial globalization has made it difficult to locate people in this century who eat entirely off the land, but in the middle of the last century, there were still pockets of dietary sanity to be found. In a 2003 paper titled “Nutrition and Schizophrenia,” University of Sheffield psychiatrist Dr. Malcolm Peet highlighted interesting studies from Taiwan, Tonga, Trinidad, Papua New Guinea, Malawi, and Australia’s Gold Coast, all of which suggested that schizophrenia was far less common in people who fed themselves by hunting, fishing, and subsistence farming.4 As Dr. Peet wrote: “It is remarkable that studies of truly indigenous populations are virtually unanimous in reporting very low rates of schizophrenia.”5 For example, signs of schizophrenia were exceedingly rare among non-Westernized Pacific Islanders in the 1950s. Of 60,500 inhabitants examined, researchers identified only two individuals with psychotic behavior (0.003 percent), whereas the prevalence of psychosis among Europeans of the same time period was sixty-seven times higher (0.2 percent).6

Of course, food isn’t the only difference between modern Western ways of life and the lifestyles of these Indigenous groups, and observations of this nature don’t represent hard evidence of a connection between modern diets and our mental health crisis; unfortunately, that level of evidence doesn’t exist. It is simply food for thought: Perhaps serious mental illnesses don’t need to be as common as they have become.

NUTRITIONAL PSYCHIATRY AND THE MEDITERRANEAN DIET: A BETTER WAY FORWARD?

The relatively new specialty of nutritional psychiatry was established on the belief that the deterioration in the quality of our diet is largely to blame for the deterioration in our mental health.

For the prevention and treatment of depression and other mental health conditions, most thought leaders within this budding field recommend changing from the SAD diet to the Mediterranean diet. Although vaguely and inconsistently defined, the Mediterranean diet has recently been described as being:


• high in whole grains, vegetables, fruit, nuts, legumes, and olive oil

• moderate in seafood, poultry, eggs, low-fat dairy, and red wine

• low in sweets, red meat, and processed meats7



The story of how the Mediterranean dietary pattern and its familiar “whole grains good, animal fats bad” philosophy became implanted in our collective psyche is told masterfully by investigative journalist Nina Teicholz in The Big Fat Surprise.8

Part wishful thinking, part wild guess, the Mediterranean dietary pattern essentially began as a romantic theory about what we should eat, inspired by cherry-picked aspects of cherry-picked Mediterranean traditions, and propped up by unscientific studies conducted in the 1950s and 1960s by Dr. Ancel Keys, a University of Minnesota researcher who believed that saturated fat caused heart disease. (We will see what makes studies like his unscientific in chapter 3.)

The creators of the Mediterranean diet didn’t start with a thoughtful examination of the nutritional risks and benefits of individual foods, use that information to design a dietary pattern, and then test that pattern in human clinical trials to see if it improved health. Instead, they observed that people living in countries along the north shore of the Mediterranean Sea generally seemed to be healthier than Americans, assumed that some of the differences in the way they ate must be responsible for their superior health, and then designed a dietary pattern that they thought represented the healthiest aspects of those culinary traditions. Among the important revelations in Teicholz’s book is that Professor Walter Willett (a prominent nutrition researcher who was chairman of the Harvard School of Public Health at the time) prematurely declared the Mediterranean diet to be a healthy eating pattern in 1993—seven years before the diet would first be tested in human clinical trials.9

The Mediterranean diet has since been extensively tested in dozens of human clinical trials for physical health conditions such as obesity, cardiovascular disease, and type 2 diabetes, and has consistently outperformed the SAD diet, earning the trust of the medical community and nutrition policymakers alike. As for mental health conditions, although studies testing the Mediterranean diet’s potential to prevent or treat memory and cognitive health issues have produced mixed results,10 three clinical studies have now demonstrated that switching from a poor-quality SAD diet to the Mediterranean diet can improve symptoms of clinical depression when added to standard psychiatric treatment (medication and/or psychotherapy).11 The science is clear: The Mediterranean diet is healthier than the SAD diet, so if you currently eat a SAD diet, switching to the Mediterranean diet would be a solid step in the right direction.

What makes the Mediterranean diet healthier than the SAD diet? Is it the nuts? The olive oil? The red wine? We really don’t know. Those who advocate for the Mediterranean diet speculate that it is superior to the SAD diet because it is lower in saturated fat, trans fats, and added sugars; richer in essential nutrients; higher in fiber; and chock full of colorful fruits and vegetables brimming with phytonutrients—naturally occurring plant chemicals believed to have unique anti-inflammatory and antioxidant properties.12 However, there are so many differences between these two dietary patterns that there is no easy way to determine which aspects of the Mediterranean diet are responsible for its health benefits.

Almost any change you make to the modern atrocity that is the SAD diet is bound to make it healthier. In other words, just because emerging evidence supports the idea that the Mediterranean diet is better for the brain than the SAD diet doesn’t necessarily mean that it is the best diet for the brain—and there are good reasons to suspect that it is not. A few examples:


• The grains and legumes that form the foundation of the Mediterranean diet are nutrient-poor themselves, and even contain antinutrients that interfere with our ability to access certain essential minerals.

• The Mediterranean diet frowns on some sources of refined carbohydrate such as sweets, while celebrating others, such as bread and pasta.

• The Mediterranean diet encourages the consumption of alcohol.



But the Mediterranean diet’s biggest blind spot is that it pays far too little attention to metabolic health. In other words, it contains too much carbohydrate for people with insulin resistance to safely process, resulting in higher insulin levels that can damage brain metabolism over time. The word “metabolism” refers to the complicated collection of chemical reactions our cells use to turn food into energy. Since the brain is an energy hog, if its metabolic machinery can’t generate enough power to meet its needs, it can and will malfunction.

Metabolic Health Is the Missing Link

After decades of standing still, the field of psychiatry is taking a quantum leap forward. A revolutionary new way to think about mental health is changing the way scientists study mental illness, transforming the way psychiatric professionals approach clinical care, and empowering individuals and families to improve their mood, concentration, and memory—often reducing or even eliminating the need for psychiatric medication. The breakthrough realization of our time is that robust metabolic health is essential to robust mental health.

Within only the past five years or so, an exciting new subspecialty of psychiatry has emerged called metabolic psychiatry. This term was coined by Stanford University psychiatrist Dr. Shebani Sethi, who defines it as “a new subspecialty focused on targeting and treating metabolic dysfunction to improve mental health outcomes.”13

Investigators in this field are discovering that what many psychiatric conditions have in common is that the brain has trouble burning glucose for energy. One of the most important obstacles to brain energy flow is insulin resistance, a serious metabolic disorder that is reaching epidemic proportions in many places around the world. Diets too high in refined carbohydrates like sugar, flour, fruit juice, and cereal products promote the persistently high insulin levels that lead to insulin resistance. Therefore, as counterintuitive as it sounds, the more sugar your diet contains, the harder it becomes for your brain to use it.

High blood glucose and insulin levels are a deadly one-two punch for the brain. Repeatedly flooding the brain with too much glucose triggers unrelenting waves of inflammation and oxidative stress, damaging your brain’s delicate architecture and overwhelming its mitochondria—the tiny engines inside your cells that work tirelessly to turn glucose into energy. Repeatedly bombarding the brain with too much insulin can lead to insulin resistance, which makes it increasingly difficult for insulin to enter the brain where it is needed to help turn that glucose into energy. The high-glucose, low-insulin brain struggles to generate the power it needs for peak performance, resulting in a slowly mounting brain energy crisis.

The empowering news is that you can control your glucose and insulin levels yourself—and rather quickly, too—simply by changing what you eat.

The Ketogenic Diet Is Powerful Metabolic Medicine

Reimagining mental health disorders as metabolic disorders has opened the door to exciting new treatment approaches, the most powerful of which is the ketogenic diet.

Ketogenic diets are very-low-carbohydrate, moderate-protein, high-fat diets that stimulate your body’s ability to burn fat—and to turn some of that fat into ketones, which your brain can burn for energy. For brains that have lost some of their ability to use glucose properly, ketones are a godsend, because they help bridge the energy gap created by brain glucose processing problems.

Some people think of the ketogenic diet as a weight loss diet—and yes, it can help you burn excess body fat. Some people think of the ketogenic diet as a diet for type 2 diabetes—and yes, it is a very effective way to treat type 2 diabetes because it reliably lowers blood glucose levels, reduces or eliminates the need for diabetes medications, and can even put type 2 diabetes into sustained remission.14 But did you know that the original intended purpose of the ketogenic diet was to stabilize brain chemistry?

In 1921, long before anticonvulsant medications were available, the ketogenic diet was invented to treat children with epilepsy. More than a dozen quality clinical trials have since demonstrated that ketogenic diets are safe and effective in both children and adults with epilepsy, cutting seizure activity by more than half in more than 50 percent of cases, and completely eliminating seizures in 10 percent or more.15 The ketogenic diet has shown promise in many other neurological conditions as well, including multiple sclerosis, Parkinson’s disease, and migraine headaches.16 This strong evidence base in neurology is good news for psychiatry, because, as I see it, the line between neurology and psychiatry is imaginary. The brain isn’t divided into neurology cells and psychiatry cells—it is one organ. It stands to reason that if a particular treatment benefits neurological brain disorders, it should also benefit psychiatric brain disorders. Emerging evidence looks very promising, and scientific interest in this area is suddenly exploding.

Psychiatric conditions are neurological conditions—it’s just that their symptoms were historically considered to be more psychological than biological. A powerful case in point is bipolar disorder, a serious mood disorder that includes periods of mania (unusually high energy) that are typically followed by periods of deep depression. Bipolar disorder and epilepsy share many common underlying features—in fact, many of the medications we prescribe to treat bipolar disorder are anti-seizure medications. If a ketogenic diet can stabilize seizures in people with epilepsy, it stands to reason that it may also stabilize mood swings in people with bipolar disorder, and this is the line of reasoning that led me to begin incorporating ketogenic diets into my clinical work more than ten years ago. So, is the ketogenic diet the best diet for the brain?

We could attempt to answer this question by testing ketogenic diets against Mediterranean diets, vegetarian diets, SAD diets, and the countless other dietary patterns one can imagine, but this would be a daunting proposition, so instead, let’s take a step back and ask a different question: What does a brain-healthy diet need to accomplish?

WHAT IS A BRAIN-HEALTHY DIET?

I propose that for any dietary pattern to be considered brain-healthy, it must fulfill all three of the following criteria:

1. It must NOURISH the brain by including adequate amounts of all essential nutrients.

2. It must PROTECT the brain by excluding damaging ingredients.

3. It must ENERGIZE the brain in ways that support healthy metabolism for a lifetime by keeping blood sugar and insulin levels in a healthy range.

These are the principles I used to create the dietary strategies I share with you in this book, and these very same principles apply to the rest of the body as well. All of our cells require the same nutritional care, which is fortunate, as eating a different diet for every organ we possess would be inconvenient, to say the least.

The Mediterranean diet nourishes the brain better than the SAD diet, but it could be even more nutritious. It also protects the brain better than the SAD diet because it discourages ultraprocessed foods and limits certain types of refined carbohydrate, but it could be even safer.

Ketogenic diets reliably lower glucose and insulin levels, so they are very effective at addressing insulin resistance, and they excel at energizing the brain because they generate ketones that the brain can use as a supplemental fuel source, but their ability to nourish and protect the brain can vary tremendously depending on food choices.

The Quiet Diet Approach

The limitations of these dietary patterns led me to create three new dietary patterns for you to explore: Quiet Paleo, Quiet Keto, and Quiet Carnivore.

I call these diets “quiet” because their food lists have been uniquely modified to target root causes of mental health conditions by quieting inflammation, oxidative stress, and high insulin levels. These plans are also lower in natural irritants and toxins and easier to digest than the standard paleo, keto, and carnivore diets you may already be familiar with, so they are much less likely to bother you if you have food sensitivities or poorly understood health conditions such as chronic fatigue, fibromyalgia, and irritable bowel syndrome. Recognizing that not everybody wants or needs to adopt a ketogenic diet to improve their mental health symptoms, I’ll show you how to figure out where you stand on the insulin resistance spectrum, help you customize your carbohydrate intake to your metabolic needs, and present you with a variety of other brain-healthy changes to choose from.

Quiet Paleo: Like standard paleo, this plan allows meat, seafood, poultry, eggs, fruits, and vegetables and excludes grains, legumes, dairy, refined carbohydrates, alcohol, vegetable oils, and ultraprocessed foods. (These excluded foods jeopardize brain health by interfering with nutrient access, disrupting energy flow, and promoting inflammation and oxidative stress.) However, a key difference is that Quiet Paleo limits plant foods to a special list of what I call “kinder, gentler” fruits and vegetables that are not only lower in sugar, but also lower in the chemicals that plants use to protect themselves from predators.

Quiet Keto: Like all ketogenic diets, this plan is very low in carbohydrate, moderate in protein, and high in fat, but Quiet Keto is based on the Quiet Paleo food list (minus the higher-carbohydrate fruits and vegetables), so it combines nutritional quality with metabolic quality, giving you the best of both worlds.

Quiet Carnivore: Like most carnivore diets, this plan is plant-free (and therefore free of plant toxins), but Quiet Carnivore also discourages common animal food sensitivity culprits like eggs, dairy, and processed meats. Quiet Carnivore can be particularly helpful if you have unrecognized food sensitivities, gut damage, autoimmune conditions, and other stubborn or mysterious syndromes that haven’t responded to other dietary interventions.

After the initial discovery phase, if you find that your mental health has improved on one of these plans, you can then try expanding your food list to find the least restrictive and most enjoyable diet you can tolerate.

Change Your Diet, Change Your Mind

It breaks my heart to see people struggling with mental health problems who have tried a dozen or more medications or years of psychotherapy but have never tried changing their diet in any way. Or worse yet, to see people faithfully following what they’ve been told is a brain-healthy diet of whole grains, legumes, nonfat dairy, blueberries, dark chocolate, and red wine yet continuing to feel depressed, confused, anxious, or unstable—believing they are already doing all they can, when there is SO much more they can do. Whether you are dealing with a serious mental illness like schizophrenia, or an everyday mental health concern like irritability, I want you to know there is hope.

Changing your mind with diet requires changing your mind about diet. And the first step on that journey is to clear your mind of any preconceived notions you may have about food so we can start fresh. Let’s take a closer look at where mainstream beliefs about nutrition come from so you can decide for yourself if they are deserving of public trust.
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CHAPTER 3

Why Most Nutrition Guidelines Are Wrong


Published and true are not synonyms.

—Brian A. Nosek, Jeffrey R. Spies, and Matt Motyl, “Scientific Utopia”



The good ship Salisbury had a grave problem on her hands. In the spring of 1747, she had left the port of Plymouth, England, with a crew 300 men strong.1 After just eight short weeks at sea, at least 30 of her sailors had contracted scurvy, a disease that killed an estimated two million mariners between the sixteenth and nineteenth centuries.2 In what may have been the world’s first controlled trial in clinical nutrition on record, naval surgeon Dr. James Lind took it upon himself to conduct a simple experiment. As he tells it:


I took twelve patients in the scurvy, on board the Salisbury at sea. Their cases were as similar as I could have them. They all in general had putrid gums, the spots and lassitude, with weakness of their knees… and had one diet common to all… water-gruel sweetened with sugar in the morning; fresh mutton-broth often times for dinner; at other times puddings, boiled biscuit with sugar, and for supper, barley and raisins, rice and currants, sago and wine, or the like.3



He divided the twelve men into six pairs, and administered the following treatments to see which, if any, might be helpful:


Pair #1: One quart of cider per day

Pair #2: Twenty-five drops of dilute sulfuric acid three times per day

Pair #3: Two spoonfuls of vinegar three times per day

Pair #4: One half-pint of seawater per day

Pair #5: Two oranges and one lemon per day

Pair #6: A medicinal paste of garlic, mustard seed, radish root, balsam sap, and gum myrrh



Per Dr. Lind:


The consequence was, that the most sudden and visible good effects were perceived from the use of oranges and lemons; one of those who had taken them, being at the end of six days fit for duty.… The other was the best recovered of any in his condition; and being now deemed pretty well, was appointed nurse to the rest of the sick.4



Lind’s results provided evidence that fresh citrus fruits could cure scurvy. Almost 400 years later, his protocol still stands as a fine example of the scientific method. Defining the scientific method can be surprisingly difficult, but its bedrock principles can be summarized in this definition of science itself, taken from the Oxford English Dictionary: “the systematic study of the structure and behavior of the physical and natural world through observation and experiment [emphasis mine].”5

We would have to wait nearly two centuries for Hungarian scientist Dr. Albert Szent-Györgyi to identify the curative chemical stowed within those oranges and lemons as vitamin C, which earned him a Nobel Prize in 1937. This juicy revelation was just one of many vitamin discoveries made during the so-called “Vitamin Era” of the 1930s and 1940s, all made possible by the Chemical Revolution—the development of laboratory techniques that allowed researchers to isolate and study vital food molecules for the first time in human history.6

When President Eisenhower suffered a heart attack in 1955, public fear of cardiovascular disease shifted the focus of diet research away from micronutrients (vitamins and minerals) to macronutrients—fat and cholesterol, to be exact—ushering in the era of politicized nutrition in which we still find ourselves today. In an attempt to understand how complex dietary patterns cause or prevent things like heart attacks, nutrition research largely lost its way in the second half of the twentieth century, veering away from solid scientific methods grounded in experimentation in favor of a wholly unscientific method grounded in guesswork called nutrition epidemiology. Most mainstream views about food and health (such as the belief that plant foods are healthier for us than animal foods) spring from nutrition epidemiology studies, so it’s important to understand the serious shortcomings of this type of research and how it compares to other nutrition research methods.

MODERN NUTRITION RESEARCH METHODS

Studying the relationship between diet and disease is no easy task, and all nutrition research methods have their shortcomings, but some methods are far more reliable than others. When you see a nutrition headline, knowing something about the kind of study that was used to generate that headline can help you quickly decide if the headline is worth your attention. Scientists sometimes disagree about which types of evidence are most reliable, but the pyramid below represents a common ranking order.
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HIERARCHY OF EVIDENCE

Let’s begin at the bottom of the pyramid and work our way to the top.

A nutrition case report describes how a particular dietary intervention (such as a ketogenic diet) affected the health of a single patient, while a case series describes how a dietary intervention affected the health of multiple patients who all have a similar health condition—for example, how a ketogenic diet affected five people who all have early Alzheimer’s disease. Well-documented case reports often contribute valuable information that inspires additional research,7 but since they are not formal scientific experiments, these sit at the bottom of most evidence pyramids.

In nutrition epidemiology (aka “observational”) studies, researchers gather information about large numbers of people and analyze that information to look for patterns that may explain health trends in communities. An example within the world of nutrition would be conducting a survey of thousands of people about their egg yolk eating habits and their heart health history, and then sifting through their answers to see if there might be a connection between the number of egg yolks they reported eating and whether or not they develop heart disease. The lion’s share of nutrition studies that make headlines are epidemiological studies, perhaps in part because they are inexpensive and relatively easy to conduct.

A nonrandomized controlled trial is a scientific experiment in which volunteers with similar health conditions are divided into two groups—an experimental group (which changes their diet) and a control group (for comparison). For example, to test the effects of cholesterol-rich egg yolks on blood cholesterol levels, you might feed everyone in the experimental group two egg yolks per day and feed everyone in the control group something similar that you wouldn’t expect to have any impact on cholesterol levels—such as two egg whites per day, which are cholesterol-free. At the end of the experiment, you compare the cholesterol levels of the two groups to see if the egg yolks seemed to make a substantial difference. These trials are called nonrandomized because the decision about which volunteers join which group isn’t made randomly; instead, the researchers or the volunteers themselves decide who will belong to each group, which could influence the results. (Dr. Lind’s scurvy experiment would therefore be considered a nonrandomized controlled trial, as he himself decided which sailors received which treatment.)

Just below the pyramid’s pinnacle is the randomized controlled trial or RCT. Widely regarded as the gold standard of scientific research methods, the RCT is considered the best way to explore whether there is a cause-and-effect relationship between two items of interest or variables such as egg yolks and cholesterol levels. Instead of the researchers or the volunteers themselves choosing who will be on Team Yolk and who will be on Team White, volunteers are randomly assigned to each group, usually by a computer, reducing the chance that human bias will influence the results. The best-designed RCTs are double-blinded, meaning that neither the volunteers nor the researchers know who is in the experimental group and who is in the control group.

Proudly perched atop the pyramid pinnacle is the meta-analysis, which pools the results of multiple RCTs and analyzes them as a group to look for trends.

A well-designed RCT makes it easier to conclude that a particular dietary intervention is directly responsible for the results that the researchers observe because it attempts to minimize other factors that could muddy the waters. For example: if one of my patients tries a ketogenic diet for early Alzheimer’s disease and she happens to score better on memory tests six weeks later, a scientific journal may agree to publish my findings in the form of a case report—especially if this is the first case of its kind. However, because the circumstances weren’t controlled, I can’t claim that the ketogenic diet was responsible for my patient’s improvement. Maybe she made other changes during that same six-week period that she didn’t mention or that I chose not to include, such as eliminating junk food or taking a multivitamin. Maybe she was expecting the ketogenic diet to help because a family member had responded well to it. (People who believe in a treatment are more likely to experience benefits—this is called the placebo effect.) Maybe I had ten patients with Alzheimer’s who tried the diet, and she was the only one who improved—but I didn’t report the other nine cases because I wanted to share the most hopeful news.

RCTs seek to minimize variables like these that can muddy the waters. For example, when researchers in New Zealand conducted an RCT comparing the ketogenic diet to a low-fat diet in people with Alzheimer’s disease, they randomly divided twenty-six volunteers into two groups using randomizing software, gave them all the same dietary instructions, and told them all to take the same multivitamin supplement. They told the volunteers that both diets were potentially healthy, and volunteers weren’t allowed to tell researchers which diet they were following during the study.8 These design elements made it more likely that the improvements the researchers documented in quality of life and ability to function were due to the ketogenic diet and not due to other variables such as vitamin supplementation or volunteer expectations. In other words, it’s more likely that the ketogenic diet itself caused those improvements to occur.

Nutrition RCTs: All That Glitters Is Not Gold

Despite their coveted position within the pyramid, even randomized controlled trials have their limitations, particularly when used to study food.9 RCTs are used all the time by pharmaceutical companies to test whether a particular drug is safe and effective compared to a placebo, but they’re not used very often to study human nutrition because diet RCTs are so expensive and difficult to design.

The control problem: It is impossible to study only one dietary variable at a time because you can’t make one change to a diet without also changing something else. For example, if Team Yolk eats two egg yolks a day and Team White eats two egg whites a day, cholesterol content won’t be the only difference between their diets—Team White will also be eating fewer calories, fewer nutrients, and less fat. These additional variables or confounders make it challenging to design appropriate control conditions for nutrition RCTs and to interpret their results.

The blinding problem: In drug RCTs, researchers can disguise the medicines (and placebos) they want to test in unmarked capsules, but it is very difficult to blind volunteers in nutrition RCTs, especially if you’re studying foods rather than individual nutrients or ingredients. Vitamins and food chemicals can be hidden in a capsule or stirred into a beverage, but how do you disguise a whole food like a banana? Diet study participants can usually see, smell, and taste the food being tested, which could influence how people think and behave in the study.

The time and place problem: It is difficult to control and document everything volunteers eat unless you admit them to a metabolic research ward where all their meals can be prepared in a scientific kitchen and staff can record everyone’s actual food intake. This is inconvenient and stressful for volunteers and expensive for researchers, making rigorous long-term diet experiments like this highly impractical. For all of these reasons, it is common for researchers to conduct nutrition RCTs in animals or in test tubes instead of in human beings.

It’s much easier to control animals and laboratory samples than it is to control human beings, which helps address time, place, control, and blinding problems, but when you move out of the real world and into carefully controlled laboratory settings, you introduce entirely new problems.

Animal RCTs Must Be Interpreted with Caution

The most obvious problem with conducting nutrition RCTs in animals is that animals aren’t humans, and different species require different diets.

In 1913, Nikolai Anichkov, a young Russian pathologist interested in studying the relationship between dietary cholesterol and heart disease, wondered if dietary cholesterol could raise blood cholesterol, build up in the arteries, and cause heart disease. To test this hypothesis, he fed one group of rabbits sunflower oil (the control group), fed another group of rabbits sunflower oil plus purified cholesterol (the experimental group), then measured their blood cholesterol levels and examined their arteries. From his writing:


The blood of such animals exhibits an enormous increase in cholesterin [sic] content, which in some cases amounts to several times the normal quantity. It may therefore be regarded as certain that in these experimental animals large quantities of the ingested cholesterin are absorbed, and that the accumulations of this substance in the tissues can only be interpreted as deposits of lipoids circulating in large quantities in the humors of the body.10



Put simply: Rabbit cholesterol levels skyrocketed—often to ten times their normal levels or higher—and fatty deposits appeared in their blood vessels within a matter of weeks. Anichkov’s experiments are now considered classic, because they appeared to show, for the first time, a clear connection between dietary cholesterol, rising blood cholesterol levels, and cardiovascular disease. But did they?

Rabbits are herbivores. They did not evolve to consume animal foods, which are the only foods that contain cholesterol. When other investigators tried to reproduce Anichkov’s findings in omnivores such as rats and dogs, cholesterol levels barely budged and arteries remained clear, presumably because omnivores are equipped to safely process incoming cholesterol molecules. Careful scrutiny of rabbit arterial deposits found they bore little resemblance to human atherosclerotic plaques, and there’s no mention of any rabbit having suffered a heart attack. Rabbits continuing with cholesterol treatment did perish, but not from heart disease; they ultimately developed fatty cirrhosis of the liver, hemolytic anemia, and wasted away: “The cholesterol-fed rabbits exhibit anorexia, lassitude, progressive and severe weight loss, and fur thinning… the animals eventually die in a cachectic state.”11

These century-old experiments do not demonstrate that cholesterol endangers the human heart, they demonstrate that cholesterol is poisonous to rabbits. This inconvenient truth renders them a very poor choice of subject for cholesterol research, to say the least. Nevertheless, many cholesterol scientists would come to revere Anichkov’s work and revive his techniques, putting rabbits back on the methodological menu, where they remain to this day.

Problems with animal research go beyond species differences.12 While some types of animal research can generate information relevant to human health (indeed, we have laboratory animals to thank for much of what we understand about basic brain cell biology), we must interpret animal studies with caution, particularly when studying the relationship between nutrition and human disease. Laboratory animals are caged in extremely stressful artificial environments and fed ultraprocessed, species-inappropriate diets. Inbreeding is commonplace, and many animals have been genetically or pharmaceutically manipulated to more easily develop diseases of interest like diabetes or cancer.

In Vitro Nutrition RCTs Are Rarely Relevant

In vitro (Latin for “in glass”) nutrition studies examine the effects of isolated food chemicals on living cells or tissues in test tubes, Petri dishes, and the like. These types of studies are frequently used to test extracts from plant foods believed to have superfood properties, such as broccoli, blueberries, and beets. Unfortunately, these experiments tell us very little about nutrition and human health because we do not place food chemicals directly onto all of our cells in plastic containers—we swallow those chemicals in the form of food. Not only do living cells behave very differently when they are removed from the human body and grown in a laboratory, but many food chemicals don’t survive digestion, aren’t absorbed into the bloodstream, or are rapidly eliminated by our immune system. Just because a substance might kill cancer cells in a Petri dish doesn’t mean it will shrink tumors in the living human body.

NUTRITION EPIDEMIOLOGY: A BRIDGE TOO FAR

Every research method has its soft spots, but, if thoughtfully designed and responsibly interpreted, all of them are capable of generating information that can improve our understanding of the relationship between food and human health. Even uncontrolled trials can be valuable.13 For example, if Lind had fed citrus fruits to all 30 scurvy-stricken men—without any control group for comparison—and none of them had improved, that would certainly have been worth reporting. Indeed, every methodology within the pyramid has the potential to produce meaningful data—even most types of epidemiological studies—the notable exception being epidemiological studies of human nutrition. In this section, I aim to convince you that any and all claims about food and human health that have been generated by nutrition epidemiology studies can and should be completely ignored.

Epidemiological studies typically sit near the middle of most evidence hierarchy pyramids, but this placement overlooks the fact that not all epidemiological studies are created equal. Epidemiology can be useful when studying infectious diseases or even vitamin deficiencies, but I would argue that epidemiological studies of the relationship between dietary patterns and human health don’t belong in the pyramid at all because they are wholly unscientific.

The field of epidemiology (the study of epidemics) was born in the mid-1800s, with many crediting its origins to British physician John Snow. During a deadly cholera outbreak in the Soho district of London, Dr. Snow suspected that polluted city water might be to blame. To explore this hypothesis, he interviewed townspeople about their water usage habits and meticulously mapped out where infections had occurred. He noticed a striking pattern: Most infected households were clustered around a city water pump located on Broad Street.
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An 1854 map of the Soho neighborhood of London with public water pumps indicated by encircled P’s and cases of cholera infections indicated by black dashes. Notice that most cholera cases are clustered near the Broad Street water pump. 
John Snow, On the Mode of Communication of Cholera (London: Churchill, 1855), map 1.

This association between proximity to the Broad Street pump and cholera infections was so strong that it convinced skeptical city officials to remove the handle from the Broad Street pump. When locals could no longer draw water from that pump, the epidemic came swiftly to an end, confirming Dr. Snow’s hypothesis.

Epidemiology has since proved useful for understanding other diseases also caused by single, quantifiable toxins such as cigarette smoke and COVID-19. The epidemiological method of studying disease is considered observational because it relies on systematic analysis and pattern recognition instead of on clinical experiments—after all, it would be unethical to intentionally expose healthy people to potentially lethal bacteria, viruses, or tobacco.

More than a century after Dr. Snow’s landmark cholera study, nutrition researcher Professor Walter Willett, whom we met in the previous chapter, began applying the observational methods of epidemiology to the study of diet and chronic disease. While he was not the first to use this approach (Dr. Ancel Keys, whom we also met in the previous chapter, used epidemiology to study the relationship between saturated fat and heart disease), Willett is considered by many to be the founding father of nutrition epidemiology. He wrote an authoritative textbook on the subject, has co-authored more than 1,700 research papers on nutrition and public health, and his work continues to wield tremendous influence around the world.

If epidemiology is good enough to help us understand and fight rapid-onset, deadly diseases caused by infections and toxins, then why shouldn’t it also be good enough to help us understand and fight slow-onset, chronic diseases that may be driven by diet, such as type 2 diabetes, cardiovascular disease, and Alzheimer’s dementia?

First of all, there’s only one thing that can cause cholera, and that is cholera toxin. In sharp contrast to this clear, direct relationship, as Willett himself wrote, chronic diseases “almost always have multiple causes… not only diet, but also genetic, occupational, psychosocial, and infectious factors; level of physical activity; behavioral characteristics… and other influences.”14

Secondly, Dr. Snow focused squarely on two concrete variables: where people got their water and whether they got sick—two questions easy for any household to answer with a high degree of certainty. Diet, on the other hand, as acknowledged by Willett himself, “represents an unusually complex set of exposures that are strongly intercorrelated” and patterns of consumption vary significantly over time.15 As we will see shortly, it is impossible to obtain concrete data about people’s diets, and without data, science can’t happen.

This fatal flaw hasn’t deterred nutrition epidemiology from taking flight. Since the 1940s, nutrition epidemiologists have been generating hypotheses about foods and human diseases, asking people about their eating habits, and looking for patterns in their answers to see if they can find associations between specific foods and specific diseases to support their hypotheses. For example, if a research group has hypothesized that the cholesterol in egg yolks causes heart disease, and finds that people who report eating more egg yolks are also more likely to develop heart disease, they write a paper about the association they have observed and publish it in a scientific journal. Perhaps not surprisingly, most readers believe that academic papers like these contain scientific evidence that egg yolks endanger heart health, but this is not the case.

Remember, the scientific method requires two steps: generating a hypothesis and then conducting an experiment. Dr. Snow used the data he gathered about water sources and cholera infections to hypothesize that water from the Broad Street pump was making people sick, but he didn’t stop there. Next, he convinced local officials to do an experiment—remove the Broad Street pump handle to see if his theory held water, so to speak. Since cholera infection rates dropped sharply, the experiment supported Snow’s hypothesis.

Nutrition epidemiologists do not change the diets of people, animals, or flasks of cells to see what happens. In fact, they conduct no experiments of any kind. The absence of experimentation renders nutrition epidemiology a wholly unscientific discipline. Good science is self-correcting and moves us closer to the truth. If you never put your theory to the test, you will never know how right or wrong it may be; if it is wrong, avoiding experimentation allows you to continue believing in your theory without ever having to re-evaluate it. Indeed, many popular theories put forth by nutrition epidemiology fly in the face of human biology, yet are allowed to stand.

Sadly, most of our nutrition beliefs have been built on these bio-illogical pillars of sand. As an example, let’s take a closer look at a seemingly impressive study that is largely responsible for the belief that dutifully topping your oatmeal with blueberries every morning will help ward off dementia.

This Is Your Brain on Berries

A Harvard nutrition epidemiology research group was interested in whether the antioxidants in colorful berries could help protect aging women against memory loss. Over fourteen years, they studied the eating habits of more than 16,000 middle-aged women. Then, over the course of six additional years, they periodically tested them for signs of memory problems. Applying sophisticated statistics to their observations, they calculated that women who reported eating two or more servings of strawberries and blueberries per week had a slower rate of memory decline than those who reported eating fewer berries. Voila! They found an association between berries and memory protection.

Because they are Harvard researchers who studied many thousands of subjects over twenty years, and their findings have the potential to improve the lives of countless women around the world, their work was published in the prestigious journal Annals of Neurology: “Dietary Intake of Berries and Flavonoids in Relation to Cognitive Decline”16 and enjoyed widespread media attention, generating high-profile headlines like these:


“Eating Blueberries and Strawberries Staves Off Memory Decline, Study Suggests” —CBS News17

“Brain Food: Berries Can Slow Cognitive Decline” —Time magazine18

“Berries Keep Your Brain Sharp” —Harvard Gazette19



Unfortunately, because this study is a nutrition epidemiology study, it can’t tell us anything about how berries affect brain health. Why not?

Memories Are Not Measurements

Science demands data. Data, by definition, must be objective and quantifiable. In our berry study example, researchers did not record what people actually ate over fourteen years (this would be virtually impossible). Instead, they administered a “semi-quantitative food frequency questionnaire” (FFQ) to inquire about the dietary habits of participants. Below is the berry question from this study’s FFQ—how accurately can you answer this question?

Please fill in your average use during the past year of each specified food.

(Please try to average your seasonal use of foods over the entire year. For example, if a food such as cantaloupe is eaten 4 times a week during the approximate 3 months that it is in season, then the average use would be one per week.)



	 
	Never, or less than once per month
	1-3 per mo.
	2-4 per mo.
	1 per week
	2-4 per week
	5-6 per week
	1 per day
	2-3 per day
	4-5 per day
	6+ per day



	Raisins (1 oz or small pack) or grapes
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 



	Prunes (½ cup)
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 



	Bananas (1)
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 



	Cantaloupe (¼ melon)
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 



	Watermelon (1 slice)
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 



	Fresh apples or pear (1)
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 



	Apple juice or cider (small glass)
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 



	Oranges (1)
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 



	Orange juice (small glass)
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 



	Grapefruit (½)
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 



	Grapefruit juice (small glass)
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 



	Other fruit juices (small glass)
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 



	Strawberries, fresh, frozen, or canned (½ cup)
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 



	Blueberries, fresh, frozen, or canned (½ cup)
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 



	Peaches, apricots, or plums (1 fresh or ½ cup canned)
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 




Frank E. Speizer et al., “Nurses’ Health Study Questionnaire (1984 Long),” Nurses Health Study, https://nurseshealthstudy.org/participants/questionnaires.

This survey asks you to recall how often you have eaten specific serving sizes of various fruits over the course of the entire previous year. If you only eat a particular fruit when it is in season, you are even asked to do the math to convert your seasonal fruit intake into an annual average. You are not given the option of responding “I don’t know,” “I can’t remember,” or “You can’t be serious”—you’re required to enter a specific quantity, even if you’re not sure.

It is wholly unrealistic to expect anyone to recall with any certainty what they’ve eaten over the past twelve months when most people probably can’t recall what they’ve eaten over the past twelve days. Scientists have long recognized that human memory is fallible. In 1984, Bernard et al. reviewed questionnaire-based studies across a variety of disciplines and concluded that “on average, about half of what informants report is probably incorrect in some way.”20

Human memory is also subject to conscious and unconscious distortion. Some people may believe they eat healthier than they actually do, while others may know they eat poorly and feel shame around their food choices; these feelings may influence their answers. When 240 adults were asked how they would handle diet questions if they were to participate in a nutrition study, 29 percent acknowledged they would not answer questions honestly, and 46 percent said they did not think they’d be able to answer questions accurately.21 As a result, instead of neutral, objective measurements, food frequency questionnaires produce distorted, subjective estimates.

To make matters worse, the researchers themselves do not appear interested in accuracy. Notice the vague and arbitrary serving sizes in their berry question—“one slice” of this, “one small glass” of that. These are meaningless, unscientific quantities. Can you imagine a laboratory chemist trying to follow an experimental protocol that calls for “one small glass” of hydrochloric acid? As Harvard chemistry professor E. B. Wilson Jr. stated in his textbook An Introduction to Scientific Research, “A measurement whose accuracy is completely unknown has no use whatever.”22

Indeed, the very name of the questionnaire used in this study—“semi-quantitative FFQ”—tells us that inaccuracy is baked right into the study’s methodology, as the term “semi-quantitative” means “constituting or involving less than quantitative precision.”23

Food Frequency Questionnaires Are Too Infrequent

Using a single questionnaire to capture an entire year’s worth of food choices is bound to result in grave errors; using a single questionnaire to capture several years’ worth of food choices borders on absurdity. When researchers conduct a nutrition epidemiology study that spans many years or decades, they do not administer FFQs as often as once a year. In our berry study example, questionnaires were administered only five times over the course of fifteen years; researchers then simply averaged the five sets of answers together to arrive at total berry intake. During the ensuing six-year period when memory tests were conducted, researchers didn’t inquire about food intake at all. Even if the FFQ were a reliable means of gathering data, the idea that berry intake between 1980 and 1994 would be solely responsible for any memory problems that arose between 1995 and 2001, and that eating habits between 1995 and 2001 would have no impact on memory is challenging to accept. Imagine a physician trying to apply research findings like this in clinical practice to help patients concerned about cognitive decline:


Patient: Doctor, I seem to be having more trouble remembering things lately.

Doctor: Well, Barbara, research has shown that memory problems can be due to berry deficiency. How many half-cup servings of strawberries and blueberries did you eat per week ten years ago?



Modern Diets Are Too Complex for Epidemiology

In the 1990s when this berry study was initiated, a typical U.S. supermarket stocked approximately 7,000 products,24 yet the food frequency questionnaire used in this study considered only 130 food items—less than 2 percent of what was available to shoppers at the time. As Stanford epidemiology professor John Ioannidis noted in his 2018 article “The Challenge of Reforming Nutritional Epidemiologic Research,” “Individuals consume thousands of chemicals in millions of possible daily combinations. For instance, there are more than 250,000 different foods and even more potentially edible items, with 300,000 edible plants alone.”25

The fruit question reveals a failure to attempt to capture this degree of complexity, as only fifteen fruits are represented. The number of blackberries, cherries, kiwis, papayas, figs, mangos, dates, pineapples, honeydew melons, plantains, raspberries, and cranberries these women ate was apparently considered unimportant.

Proponents of nutrition epidemiology willing to acknowledge its flaws rightly point out that RCTs have their limitations too, and that using RCTs to explore the long-term effects of complex dietary choices on human health is not feasible. They argue that nutrition epidemiology is uniquely capable of studying large populations over many decades and taking multiple dietary variables into consideration. Professor Willett and colleagues wrote in 2015:


Because of its low cost and low participant burden, self-administered computer-processed FFQs are the only option in most large cohort studies to assess usual dietary intakes.… These features make possible repeated assessments over time, which is important to capture longer term variation in diets.… Nutritional epidemiology is far from being a perfect science, but with a thorough understanding of the discipline, valuable insights on diet and health outcomes can be obtained from free-living populations.26



In other words, we are asked to forgive the inaccuracies in their measurements and appreciate the information made possible by nutrition epidemiology studies, flawed though it may be, because it represents the best we can do. Yet data collection issues are only the tip of the iceberg.

Association Is Not Necessarily Causation

Even the most thoughtfully designed epidemiology study is only capable of documenting hypothetical associations between a potential culprit and a particular disease, not of establishing cause-and-effect relationships between the two. Without putting your theory to the test in the real world, all you have is a hunch. Dr. Snow’s cholera theory was just a theory until the water pump handle was removed. If people who report eating more berries also appear to suffer less cognitive decline than people who don’t, this doesn’t necessarily mean that berries have anything to do with it—the relationship between the two could be pure coincidence.

If people who report eating more pretzels are also more likely to suffer from alcoholism, that doesn’t necessarily mean pretzels cause alcoholism—it could simply mean that people who drink too much spend more time in bars where free pretzels are served. Yet it would be completely acceptable in the field of nutrition epidemiology to publicize that untested association using language that implies a causal relationship between the two, in a manner such as this: “Eating Pretzels Increases Risk of Alcoholism.”
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I like to use this imaginary example because the idea that pretzels might cause alcoholism is so preposterous that it’s easy to see the flawed leap in logic and dismiss the headline as invalid. By contrast, if an association is found between two things we’ve been conditioned to believe are connected—such as red meat and cancer—we are far more likely to take the headline at face value. In other words, believing is seeing.

The associations observed by epidemiologists outside of the nutrition realm certainly can and have been used to help demonstrate a cause-and-effect relationship between two variables. Sir Austin Bradford Hill, a professor of medical statistics and epidemiology (and the first scientist to randomize a clinical trial), offered nine “viewpoints” to help epidemiologists decide when an association may suggest causation, which are: strength, consistency, specificity, temporality, biological gradient, plausibility, coherence, experiment, and analysis. First introduced in his classic 1965 paper, “Environment and Disease: Association or Causation?,”27 these so-called Bradford Hill criteria are now widely regarded as instructive considerations in the field, including by Professor Walter Willett.28

A discussion of all nine criteria is beyond the scope of this book, so we’ll focus on the first and most important of Professor Hill’s criteria, which was that associations should be strong.

Epidemiologists often express the strength of their associations in terms of relative risk. Using smoking and lung cancer as an example, nonsmokers are the unexposed control group and smokers are the exposed group. Relative risk tells you how much more often lung cancer occurred in smokers compared to nonsmokers. If the incidence of lung cancer is the same in both groups, then the relative risk will be 1.0, meaning there is no association. Professor Hill believed that the magnitude of relative risk should be at least 2.0 to be worthy of suspicion—meaning that smoking should be associated with at least double the risk of developing lung cancer.

In fact, cigarette smoking was associated with an eight to thirty-two times greater increase in risk for developing lung cancer, depending on how heavily people smoked,29 and drinking Broad Street pump water was associated with a fourteen times greater increase in risk for cholera. These are very strong associations! By contrast, most nutrition epidemiology studies report very weak associations between specific foods and specific diseases, with relative risks falling well below the recommended cutoff value of 2.0. In a systematic review of thirty-four epidemiologic studies of diet and heart disease risk, relative risks topped out at only 1.38, with half of all studies coming in at 1.20 or below.30

Commonly, study authors will rephrase a relative risk of 1.2 (which means nothing to most readers) as an “increase in risk of 20 percent”—which readers can more easily understand and makes the risk sound large and important.

Professor Hill’s criteria would have the scientific community dismiss these feeble associations as meaningless, yet the results of nutrition epidemiology studies continue to be published in reputable academic journals and shared via press releases, generating media headlines that everyday people interpret as nutrition advice they can use to make healthier decisions about food for themselves and their families. The public cannot be faulted for making this leap; as Professor Ioannidis affirms: “Authors often use causal language when reporting the findings from [epidemiological studies].… Even when authors add caveats, results are still often presented by the media as causal.”31

Nutrition epidemiologists understand that their methodology is only capable of generating hypotheses, so they choose their words carefully when describing their findings so as not to cross the line between speculation and fact. However, their nuanced rhetoric is easy for journalists to misquote and misinterpret. Even though the authors of our berry study concluded that “women with higher berry intake appeared to have delayed cognitive aging by up to 2.5 years [my emphasis],”32 TIME magazine reported: “Their findings confirmed that women who ate berries at least once a week were able to slow down their cognitive decline by about 1.5 to 2.5 years [my emphasis].”33

Unfortunately, unlike the clear relationship between contaminated water and cholera infections, the relationship between modern diets in all their staggering complexity and chronic diseases like obesity, cancer, and heart disease do not lend themselves well to questionnaire-based epidemiological methodologies.

Nutrition Epidemiology in Media and Policy

Most journalists, clinicians, and lawmakers do not understand the serious shortcomings of nutrition epidemiology, so its unsubstantiated ideas become amplified in media headlines as implicit fact, incorporated into dietary guidelines as policy, and implanted into our collective psyche as gospel. Some of the most influential nutrition documents ever written are grounded largely in nutrition epidemiology, including:


• The U.S. Dietary Guidelines:34 Issued every five years since 1980, this document establishes the diets implemented in all U.S. federal programs (e.g., school lunches and military menus) and sets the tone for nutrition policy for much of the world.

• The World Health Organization 2015 Report on the Carcinogenicity of Consumption of Red and Processed Meat,35 which concluded that processed meat definitely causes colorectal cancer and that red meat probably causes colorectal cancer.

• The 2019 EAT-Lancet report,36 which recommends the near elimination of all animal foods from the human diet.



We will dig into each of these later, but even if you’ve never heard of these publications, whenever you choose hummus over steak, oatmeal over eggs, or nonfat yogurt over cheddar cheese, you are following their recommendations. But do these dietary choices actually protect or improve your mental or physical health?

Unfortunately, questions such as which foods increase our risk for cancer or which dietary patterns help us live longer lives don’t lend themselves to experimentation because they seek to understand risk over very long periods of time—and this is where nutrition epidemiologists, who can repeatedly administer FFQs to large numbers of people over many decades, find a toehold. However, rather than succumbing to the “epidemiology may be flawed, but it’s better than nothing” philosophy, why not simply acknowledge that we don’t have meaningful scientific ways of addressing these big questions?

The information produced by nutrition epidemiology studies, which forms the lion’s share of what we have been taught to believe about food and human health, is wholly untrustworthy. Learning how to identify and avoid nutrition epidemiology findings is therefore essential to protecting your health and the health of those you love.

How to Identify an Epidemiological Study

Whenever you feel disoriented by the fog of any given nutrition science war—whether it’s about eggs, red meat, or kale, the secret to keeping your head and finding your way back to safety is learning how to identify and avoid nutrition epidemiology land mines.

The next time you encounter a nutrition science headline, look for the following telltale signs:


• Epidemiology study titles usually include words like “association,” “link,” and “risk.”

• Epidemiology studies tend to be of long duration—years or even decades long.

• Epidemiology studies usually include very large numbers of subjects—thousands or even tens of thousands of people.

• Epidemiology studies often inspire simplistic, appalling, or appealing headlines such as “Millions of Cardiovascular Deaths Attributed to Not Eating Enough Fruits and Vegetables,”37 “Your Fries May Be Deadly,”38 or “People Who Eat Dark Chocolate Less Likely to Be Depressed.”39 In short, if it sounds too good (or too bad) to be true, it probably is. Who wouldn’t want to believe that all they have to do to ward off depression is eat more chocolate?



WHAT KINDS OF EVIDENCE CAN YOU TRUST?

Epidemiologists study brain food from the outside in, by questioning large populations about their dietary habits and looking for patterns in their answers to guess how their food choices affect their mental health. A more logical strategy is to study brain food from the inside out by asking what the human brain needs to develop and function properly, and which foods are best at meeting those needs. In our quest for foods that safely and efficiently deliver essential nutrients to the brain, we must set aside the confusing guesswork of nutrition epidemiology, which generates no real data.

Nutrition RCTs generate real data, but their quality and validity depend on how well they are designed, so their findings cannot simply be taken at face value. Clinical case reports and case series can be very illuminating but lack patient controls for comparison, limiting the conclusions we can draw from them.

In short, there is no one fountain of truth we can turn to for answers, so, to gain meaningful insight into human nutrition, we need to gather information from different types of studies and use them to assemble a sturdy, three-dimensional scaffolding of knowledge we can lean on whenever a controversial new headline comes our way. By looking beyond the realm of mainstream nutrition science, asking fresh new questions about tired topics, and seeking areas of agreement where the science is settled, we can more effectively cut through the fog of nutrition science politics and arrive at more enlightened views of brain food.

Fortunately, there is also a wealth of reliable information available for us to draw upon from more rigorous scientific disciplines that are less susceptible to the whims of public nutrition debate, such as anthropology, anatomy, biochemistry, physiology, neuroscience, animal husbandry, botany, and toxicology. Scientists within these fields have been gathering fascinating facts about living things for generations that are directly relevant to our search for the truth about brain food: human history, plant defense strategies, cell biology, brain chemistry, human digestion, and so much more.

There’s no way around it: If it is optimal mental health you seek, you will need to start grounding your food choices in brain biology rather than dietary ideology, and the next two chapters are here to help you do just that. Let’s explore the inner workings of your brain, where the secrets to a brain-healthy diet lie waiting to be discovered.
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CHAPTER 4

A Guided Tour through Your Brain


You, your joys and your sorrows, your memories and your ambitions, your sense of personal identity and free will, are in fact no more than the behavior of a vast assembly of nerve cells and their associated molecules.

—Sir Francis Crick, The Astonishing Hypothesis



Why do you eat?


• You’re bored

• You have a craving

• The clock says it’s time to eat

• It’s a special occasion

• Your grandmother made your favorite dessert

• Your brain (and the rest of your body) needs nutrients



It can be easy to forget this last one, but it’s the original and only reason why all living creatures must eat. To build and maintain your cells, you need raw materials (parts) and a fuel source (energy), and these come from macronutrients, micronutrients, oxygen, sunlight, and water.

Macronutrients are versatile molecules we use in large amounts: protein, fat, cholesterol, and carbohydrate. All of these can be used as building blocks to construct vital brain components like membranes that surround every cell and keep its contents organized. Macronutrients can also be burned for energy.

Micronutrients are substances we use in small amounts to help build, maintain, and energize the brain. These include vitamins (complex molecules), minerals (simple salts), and essential fatty acids. Like a construction site without workers or tools, without micronutrients, all you’d have is a pile of construction materials and an energy source, with no way to use either one.

In our quest to understand which foods best nourish, protect, and energize the brain, let’s embark on a tour of the brain’s interior to learn what it’s made of and how it works. Neuroscience is complex and can feel overwhelming, but understanding the basics might just inspire a sense of wonder about what your brain cells do all day long and help motivate you to take good care of them. It will also give you the foundation for understanding some of the things that can go wrong inside your brain, and how changing your diet could help. As we explore the fascinating inner world of our most prized organ, keep in mind that absolutely everything we’ll encounter along the way comes from food, water, air, and sunlight.

THE CLOISTERED BRAIN

Hidden inside a fortress of bone about a quarter of an inch thick,1 the brain is the most heavily guarded organ we possess. Fragile and gelatinous, this collection of billions of cells floats in an eight-ounce tank of nourishing cerebrospinal fluid2 that makes the three-pound brain feel as if it weighs only two ounces.3 Additional layers of security are provided by three protective membranes called meninges that surround the brain, tether it in place, and cushion it against traumatic injury.

Yet the brain’s most advanced defense system is invisible to the naked eye. The microscopic capillaries that crisscross the brain delivering oxygen and nutrients to its hardworking cells are uniquely designed to prevent risky molecules, toxins, and infectious organisms from escaping the bloodstream and invading the brain’s sensitive interior. Elsewhere in the body, these minute blood vessels are intentionally leaky to allow easy exchange of nutrients and waste products between the bloodstream and surrounding tissues, but the endothelial cells that form the walls of brain capillaries are joined together by interlocking tight junctions, creating a leakproof seal. This blood-brain barrier is outfitted with intelligent pumps and transport channels that allow it to carefully control which molecules enter and exit the brain’s sensitive interior environment.4 Situated all along the blood-brain barrier are transport proteins and receptors designated to escort essential macronutrients and micronutrients into the brain.

A Most Peculiar Place

Before we explore the inner workings of the brain, let’s first stand back to appreciate its unusual exterior architecture. The outermost layer of the brain consists of a gray sheet of tissue about one-tenth of an inch thick called the cerebral cortex (Latin for “brain bark”). Packed with layers of busy brain cells, the cortex is responsible for our most sophisticated intellectual functions, such as language, reasoning, and planning. The more intelligent a creature is, the larger the surface area of its cerebral cortex must be, which explains the human brain’s strange topography; its crumpled landscape of prominent folds and deep ravines was evolution’s clever way of fitting the vast expanse of our cerebral cortex inside the skull.5

Just below this veneer of gray matter lies a thick zone of white matter—brain cell extensions wrapped in thick layers of myelin, an insulating material rich in fat and cholesterol. These cables of white matter connect hubs of gray matter with each other, forming an electrical grid that allows coordinated communication across the entire brain.
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Suzanne Smith, brgfx/123rf.com (brain section)

Connecting the brain to the spinal cord is the brainstem, an evolutionarily ancient region responsible for controlling basic functions such as breathing and pumping blood. Protruding conspicuously from the rear of the brain is the cerebellum (Latin for “little brain”), which coordinates movement and balance. Within the brain’s core lie dense collections of cells that work together to perform specialized tasks. Examples include the hippocampus, a seahorse-shaped region where learning and memory take place (this part of the brain is one of the first to malfunction in Alzheimer’s disease), and the hypothalamus, which releases hormones involved in regulating appetite, metabolism, and reproductive cycles.

Deep within the brain lie curiously shaped reservoirs, called ventricles, full of cerebrospinal fluid. Cerebrospinal fluid circulates throughout the central nervous system, bathing the brain and the entire length of the spinal cord (this is the same fluid collected during a lumbar puncture or “spinal tap”). This solution, which replenishes itself roughly five times per day,6 helps deliver glucose and minerals such as sodium, potassium, and magnesium to the brain, and flushes the brain of toxic waste products and defective molecules that would otherwise accumulate and harm brain cells.7 Your brain “washes” itself most effectively overnight during periods of REM (rapid eye movement) sleep when you are dreaming—just one of the many reasons sleep is vital to brain health.8

Let’s now turn our attention to the approximately 170 billion individual cells that make up the brain.9 Only about half of these are neurons,10 the brain cells famous for conducting electricity; the other half is a diverse collection of glial cells, or simply glia (Greek for “glue”), which protect and serve neurons.

Neurons: Engineered to Conduct Electricity

Your brain’s neurons must be in constant communication with each other and with the rest of your body’s nervous system to smoothly coordinate all of your thoughts, feelings, and behaviors into the cohesive whole that is you. This impressive operating system requires two things: speed and specificity. Speed so you can think, move, and react quickly—if it takes too long for you to reflexively pull away when you accidentally touch a hot stove, you could suffer serious burns. Specificity so you can think, move, and react appropriately—after all, how long would you last if you responded to the sensation of touching a hot stove by moving closer to it?

For speed, neurons are engineered to conduct electricity, which allows them to send messages at velocities as high as 200 miles per hour or more.11 For specificity, neurons produce a variety of neurotransmitters, such as serotonin and dopamine, capable of delivering different instructions depending on their type, location, and circumstances.

The receiving ends of neurons feature extensions called dendrites studded with dendritic spines, tiny docking stations where neurotransmitters from surrounding neurons briefly make contact to drop off their messages. Although a typical neuron only has about six dendrites, it may sport up to 200,000 dendritic spines, allowing it to listen to thousands of neighboring neurons.12 Depending on the amount and type of neurotransmitter, the receiving neuron may be stimulated enough to fire a jolt of electricity through its cell body and along its axon to the axon terminals at its tip, where fresh packets of its own neurotransmitters are stored at the ready. When the wave of electrical energy reaches these packets, they break open, releasing neurotransmitters into the gap that separates neurons from each other. These intimate spaces between the axon terminal transmitters of one neuron and the dendrite receivers of the next neuron are called synapses.
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ANATOMY OF A NEURON

Suzanne Smith

Neurotransmitters attach only momentarily to receptors on the dendrites of nearby cells to deliver their messages, then as soon as they’ve accomplished their mission, their parent neuron vacuums them back up, recycling and repackaging them into fresh new storage sacs to wait for the next wave of electricity to set them loose again.

Neurotransmitters

The brain uses dozens of different neurotransmitters; those most familiar and directly relevant to mental health are summarized in the table below. Examples of common medications designed to influence each neurotransmitter are listed in the right-hand column.



	Neurotransmitter
	Role in the Brain
	Medication Examples



	Serotonin13
	Mood, sleep, sexual desire, anxiety, appetite, temperature regulation, learning, memory
	Fluoxetine (Prozac)

Sertraline (Zoloft)

Escitalopram (Lexapro)



	Dopamine14
	Attention, movement, motivation, learning, memory, reward processing
	Bupropion (Wellbutrin)

Bethylphenidate (Ritalin)



	Norepinephrine15
	Attention, anxiety, arousal, learning, and memory
	Atomoxetine (Strattera)



	Acetylcholine16
	Attention, learning, cognition, memory
	Donepezil (Aricept)



	Glutamate17
	Learning, memory, excitation, cell death
	Lamotrigine (Lamictal)

Memantine (Namenda)



	GABA18
(gamma-aminobutyric acid)
	Cognition, emotion, sleep
	Lorazepam (Ativan)

Clonazepam (Klonopin)



	Melatonin
	Sleep regulation
	 





HOW PSYCHIATRIC MEDICATIONS WORK

Most psychiatric medications are designed to stimulate or suppress the activity of neurotransmitters. A familiar example is the antidepressant family of drugs called serotonin reuptake inhibitors, or SRIs (formerly called SSRIs, or selective serotonin reuptake inhibitors), such as fluoxetine (Prozac), sertraline (Zoloft), and escitalopram (Lexapro). One theory about the cause of depression is that serotonin activity is too low. As the name implies, SRIs inhibit the reuptake of serotonin—in other words, they slow down serotonin recycling, which allows serotonin to spend more time in the synapse trying to communicate with other cells. While this strategy sounds logical, it focuses on only one small element of an intricately interconnected system, which may help to explain why medicines targeting serotonin don’t always help as much as we wish they did.19 For serotonin (or any neurotransmitter) to function properly, the whole neuron must be healthy—from the tips of its dendrites to the outer reaches of its axon terminals—and its surrounding environment and neighboring cells must be healthy as well.


To Fire or Not to Fire

If all of your brain’s neurons were firing all the time, chaos would ensue, so we have elegant systems in place to carefully control their activity. When these regulatory systems malfunction, which is the case in bipolar disorder (and in epilepsy), brain cells might fire when they’re not supposed to, or they might not fire as often as they should. So how does any given neuron in your brain know when to rest and when to fire?

When a neuron releases a neurotransmitter into a synapse, that neurotransmitter then attaches to a receptor on the surface of a neighboring neuron’s dendrite and sends a signal to that cell either encouraging it to fire (excitation) or discouraging it from firing (inhibition), depending on the neurotransmitter and the receptor type. The dendrites on the receiving end of a neuron may contain a variety of receptors for a variety of neurotransmitters, but the axon terminals on the transmitting end of a neuron specialize in making, storing, and releasing only one neurotransmitter. It’s as if each neuron can understand an entire vocabulary but only knows how to say one particular word. This multiple-input, single-output system allows each neuron to weigh the opinions of thousands of its neighbors before deciding whether or not to fire.

The electricity generated by a firing neuron is made possible by essential minerals that come from the foods you eat and the water you drink. Important examples include sodium, potassium, and calcium, which are all positively charged electrical particles. The chemistry term for these charged salt particles is ions, and the everyday clinical term for these is electrolytes.

A neuron “at rest” is anything but relaxed. Thanks to hardworking sodium-potassium pumps embedded along the length of its axon’s membrane, it’s quietly brimming with electrical potential. Left to their own devices, sodium and potassium ions would simply distribute themselves uniformly within and around the axon until the concentration of sodium and potassium inside and outside the cell became equal. The pumps create an electrical imbalance between these two minerals by forcing lopsided exchanges of sodium for potassium; for every three sodium ions pumped out, only two potassium ions are pumped in, until the inside of the axon is negatively charged compared to the outside. Sodium and potassium would love to equalize their concentrations and relieve the electrical tension, but the only way they can cross the membrane is through special channels which are usually closed, trapping sodium and potassium in a high-energy state of imbalance.
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SODIUM-POTASSIUM PUMPS IN A RESTING NEURON

The sodium-potassium pumps in a neuron’s axon membrane maintain an electrical imbalance by pumping three sodium molecules outside the cell for every two potassium molecules it pumps into the cell. 
designua/123rf.com, Suzanne Smith

Like a slingshot stretched to its maximum length, the “resting” neuron sits primed and ready to fire at a moment’s notice. Only if incoming neurotransmitter signals are strong enough to excite the cell to fire will sodium channels fly open and allow sodium ions to rush back into the cell. This wave of positive electrical charge created by incoming sodium particles zips all the way down the axon to its terminal tips, where it forces calcium channels open. Calcium then storms into the axon terminal, triggering neurotransmitter storage pouches to burst open and release their contents into the synapse to stimulate the next neuron in the chain.
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FIRING NEURON

A sodium channel embedded in the membrane of the neuron’s axon opens to allow sodium ions that had been forcibly removed from the cell to come rushing back in (top), stimulating an electrical current that travels to the axon terminal where it stimulates the release of neurotransmitters into the synapse (bottom). 
Suzanne Smith, designua/123rf.com (sodium-potassium pump); guniita/123rf.com (neuron)

As you might imagine, this exquisite electrochemical cycle, which is taking place in tens of billions of neurons as often as three hundred or more times per second20 demands a tremendous amount of energy and a steady supply of nutrients, and the electricity it generates must be controlled to prevent the brain from short-circuiting. This is why behind every flashy electrical neuron there are trusty glial cells.

These under-appreciated caretaker cells come in four varieties, each devoted to supporting high-maintenance neurons in its own way.

Oligodendrocytes: These octopus-like cells sprout long membrane arms that wind themselves around the axons of nearby neurons—as many as one hundred times—like a roll of tape, insulating them in a thick, fatty coating of myelin. A single oligodendrocyte can produce up to eighty myelin coils.21 It is myelin that makes white matter appear white, and that enables electrical signals to race swiftly and efficiently through the brain and the rest of the nervous system. The importance of myelin is made plain in multiple sclerosis, an autoimmune disease in which the body attacks and destroys myelin sheaths. Axons laid bare by multiple sclerosis are vulnerable to damage and can’t conduct electricity properly. Brain symptoms of this devastating disease can include slurred speech, double vision, depression, and psychosis.22
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OLIGODENDROCYTE

Oligodendrocytes wrap neighboring axons with myelin. 
designua/123rf.com (oligodendrocyte), guniita/123rf.com (myelin)

Astrocytes are star-shaped guardians of synapses. Synapses are where neurotransmitters are manufactured, so they have a voracious appetite for amino acids, vitamins, and minerals. Like attentive parents, astrocytes feed them, fuel them, and clean up after them, ensuring that these bustling cellular intersections always have everything they need in just the right amount.23

Microglia, the immune cells of the brain, are branched cells that vigilantly patrol their local neighborhood, keeping things tidy and looking for threats. If one of their many probing fingers encounters an invader such as a virus, the entire cell will instantaneously morph into a Pac-Man-like configuration, swallow the virus whole, and then revert to its original shape.24 Microglia play a major role in brain inflammation, one of the root causes of psychiatric conditions.

Ependymal cells line the walls of ventricles, continuously producing fresh cerebrospinal fluid and encouraging it to circulate by waving long extensions of their bodies called cilia back and forth.

Now that you’ve been introduced to the brain’s outer contours and its microscopic structure, it’s time to go down to the molecular level to discover which macronutrients and micronutrients you need in order to nourish, protect, and energize this magnificent organ.

YOUR BRAIN IS MADE OF MACRONUTRIENTS

Protein, fat, carbohydrate, and cholesterol are macronutrients—versatile molecules we use in large amounts either as building blocks or fuel sources. All four macronutrients are made of carbon, hydrogen, and oxygen, but protein is unique in that it also contains nitrogen. The body can turn fat into carbohydrate or carbohydrate into fat, but it can’t turn fat or carbohydrate into protein. This explains why you can survive eating a very low-fat diet or a very low-carbohydrate diet, but you cannot survive for long eating a low-protein diet.

Protein (Amino Acids)

Protein is the most important macronutrient in our diet. It is often said that we must eat protein regularly because it is the only macronutrient we can’t make or store, but that’s not quite right. While it’s true we have no way to store it, we do make all of our own proteins—out of amino acids. So, we don’t eat protein for the proteins themselves; what we’re after is the amino acids they contain. Case in point: no matter how much calamari you consume, you will never be able to sprout a suction cup; instead, you break the proteins in calamari down into individual amino acids and rearrange them into the human proteins you need to build a hair follicle, a hormone, or a hamstring.

Just as we can create thousands of different English words using only twenty-six letters, we can build thousands of different proteins using only twenty-two amino acids.25 Nine of these amino acids are essential (impossible to make ourselves), eight are conditionally essential (we can’t always make enough to meet our needs), and the remaining five are nonessential (we make them ourselves).



	Essential
	Conditionally Essential
	Nonessential



	Histidine
	Arginine
	Alanine



	Isoleucine
	Cysteine
	Asparagine



	Leucine
	Glutamine
	Aspartate



	Lysine
	Glycine
	Glutamate



	Methionine
	Proline
	Serine



	Phenylalanine
	Selenocysteine
	 



	Threonine
	Tyrosine
	 



	Tryptophan
	Taurine26
	 



	Valine
	 
	 




We must eat all nine essential amino acids regularly, and we must also eat the eight conditionally essential amino acids when protein requirements are higher, including times of growth, stress, injury, illness, and during pregnancy and breastfeeding.

Like all organs, the brain uses amino acids for a multitude of purposes. For example, as you can see from the ingredient lists in the following sidebar, most neurotransmitters are made from amino acids. The enzymes needed to build those neurotransmitters are also made of amino acids, as are the receptors that receive their messages.


THE NUTRITION-NEUROTRANSMITTER CONNECTION

Neurons transform amino acids and other nutrients into neurotransmitters using chemical reactions that involve enzymes, vitamins, and minerals, so if you are short on certain nutrients, your neurons will not be able to manufacture all the neurotransmitters your brain needs to function properly. Notice, for example, how important iron and vitamin B6 are to neurotransmitter construction. If you have iron deficiency, you don’t just have a blood problem, you have a brain problem.
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Legend: neurotransmitter, amino acid, vitamin/mineral

Enzyme abbreviations: L-tryptophan hydroxylase (L-TPH), tetrahydrobiopterin (THB), aromatic L-amino acid decarboxylase (AAAD), Tyrosine hydroxylase (TH), dopamine beta-hydroxylase (DBH), choline acetyltransferase (ChAT), acetyl coenzyme A (Acetyl-CoA)


The ideal daily requirement for protein remains a topic of debate in nutrition science circles, with most sources recommending a minimum of between 0.4 to 0.6 grams per pound ideal body weight (0.8 to 1.2 grams of protein per kilogram ideal body weight) per day. I’ll help you estimate your daily requirement in chapter 17, but to give you a sense of how broad the range can be: if your ideal body weight is 140 pounds, many experts would recommend you eat at least 56 grams of protein per day (equivalent to about ten ounces of salmon) while others would recommend at least 84 grams per day (equivalent to about fifteen ounces of salmon). Amino acid deficiencies are unlikely so long as you have access to adequate amounts of high-quality protein, meaning foods that contain a healthy balance of these amino acids. As we’ll explore in more detail later, nearly all animal proteins contain the full complement of amino acids whereas some plant proteins are low in certain amino acids, most commonly methionine, cysteine, and lysine.27

Fat (Fatty Acids)

Just as protein molecules are made of individual amino acids, fat molecules are made of individual fatty acids. Fat molecules are also called triglycerides because each one contains three fatty acids attached to a simple sugar backbone called glycerol, like three flags flying on a flagpole. (Standard cholesterol blood tests include a test for triglycerides, which is a measure of how much fat is traveling through your bloodstream.) Fatty acids come in a variety of lengths (short, medium, or long) and types (saturated, monounsaturated, or polyunsaturated).


• Saturated fatty acids are straight carbon chains “saturated” with the maximum possible number of hydrogen atoms attached to carbon atoms by strong “single” bonds. Saturated fats are very stable and tend to be solid at room temperature. Coconut oil and butter are familiar examples of fats high in saturated fatty acids.

• Monounsaturated fatty acids (or MUFAs) are bent in one spot where a fragile carbon-carbon double bond replaces strong carbon-hydrogen single bonds. This weak link causes MUFAs to melt more easily. MUFAs are liquid at room temperature, so we call them oils. Olive oil and avocado oil are high in MUFAs.

• Polyunsaturated fatty acids (or PUFAs) have even fewer hydrogens and contain multiple double bonds, therefore they contain multiple kinks. These oils are unstable and go rancid easily. Many nuts, seeds, and oily fish are naturally high in polyunsaturated fatty acids.



Each of these fats plays important roles in our bodies, so it is incorrect to think of unsaturated fats as inherently healthy and saturated fats as inherently unhealthy. In fact, the majority of the fat in our bodies is saturated fat, by design. Some of it is monounsaturated, but only a small percentage of it is supposed to be polyunsaturated.

The liquid properties of unsaturated fats make them important ingredients in body fluids such as those that lubricate our eyes (tears) and joints (synovial fluid), whereas sturdier, denser saturated fats insulate us against the cold, cushion our internal organs against damage, and serve as a lightweight, compact, flexible way to store energy. Unlike plants, which store most of their energy as starch (think yams and turnips), we animals need to move about in the world and can’t afford to be weighed down by unsightly potato-like structures. Fat also holds more than twice as much energy per gram as starch can, which is fortunate, because hardworking muscles, hearts, and brains use a lot more energy than sedentary stems, leaves, and flowers. We have very limited capacity to store carbohydrate as starch, so the liver converts any surplus carbohydrate we eat into saturated fat for easy storage. This bears repeating: if you eat more carbohydrate than you can burn right away or store as starch, your liver will turn it into saturated fat, not unsaturated fat, because saturated fat is the most compact and practical way to store energy. It stands to reason that if saturated fat were inherently bad for us, the body wouldn’t be designed to do this. If you were to try to store energy as unsaturated fat, you would sag everywhere and begin to resemble a Shar-Pei.
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TRIGLYCERIDE STRUCTURE

Triglycerides are composed of three fatty acids attached to a glycerol backbone. This illustration includes the saturated fatty acid (SFA) myristic acid, the monounsaturated fatty acid (MUFA) oleic acid, the primary fat in olive oil, and the polyunsaturated fatty acid (PUFA) alpha-linolenic acid (ALA), an omega-3 fatty acid. 
Suzanne Smith

Your brain is the fattiest organ in your body (other than fat tissue itself). If you could wring out all of its water, you’d be left with a wad of material containing about fifty percent fat.28 Why is the brain so fat? In a word, membranes. Membranes, which consist of two layers of fat, are flexible barriers that intelligently organize our bodies into individual compartments. Every one of your cells, and even many of the smaller structures inside your cells, are wrapped in membranes. Membranes contain a mixture of saturated fat (for structural integrity) and unsaturated fat (for fluidity). The brain is particularly rich in fat compared to other organs primarily because the myelin required to insulate brain circuitry is nothing more than tightly coiled membranes—and the brain’s white matter contains more than 60,000 miles of myelinated axons.29

Roughly speaking, about one-third of brain fat is saturated fat (palmitic and stearic acid), and another one-third of it is a monounsaturated fat called oleic acid. Oleic acid is important to brain health, including for the creation of new memory circuits,30 but it is not an essential fatty acid, because brain cells can make it from other molecules. In fact, your brain is capable of building all of these fats from scratch out of simple glucose molecules, but it generally prefers to start with pre-assembled fatty acids, which it absorbs from the bloodstream.31 The remaining one-third of the fat in your brain consists primarily of two remarkable polyunsaturated fatty acids: an omega-6 fatty acid called arachidonic acid and an omega-3 fatty acid called docosahexaenoic acid (DHA). Far from simple chains of stored energy, these elongated PUFAs possess unique properties that make them essential to the brain’s specialized electrical functions.

Arachidonic acid is a multitalented molecule with four double bonds that force it into an unusual hairpin shape. It is required for brain development, membrane flexibility, cell signaling, and immune system function.

DHA’s six double bonds are arranged in a unique configuration that gifts it with quantum mechanical properties.32 More simply stated, DHA acts as a semiconductor or buffer of electricity, so we find it in electrical hotspots around the brain: synapses where electrochemical signals are being converted into memories, the retina of the eye where sunlight is transformed into electricity, and the electron transport chain where food molecules are turned into energy (more about this later). As distinguished Imperial College brain-lipid scientist Professor Michael Crawford writes, DHA is “essential for visual acuity and the truthful execution of the neural pathways which make up our recollections, information processing, and consciousness.”33 DHA also directs the organization of the cerebral cortex, meaning that a deficiency of this precious fatty acid in early life could have profound and irreversible effects on many aspects of a child’s intelligence, including critical reasoning skills, language, and learning capacity.

One of the many services DHA and arachidonic acid perform in the brain is to generate first-responder molecules for the brain’s immune system. These fatty acids are firmly embedded within cell membranes, where they wait patiently until the immune system calls them up for duty. If the brain is under threat and needs to mount an inflammatory response, enzymes will free arachidonic acid from the membrane and convert it into a cascade of molecules that promote inflammation. When the time comes for healing, enzymes will free DHA from the membrane and convert it into a cascade of molecules that resolve inflammation.34

There is one more omega-3 PUFA that deserves special mention, even though the brain itself contains very little of it: eicosapentaenoic acid (EPA). Just as DHA promotes healing in the brain, EPA promotes healing in the rest of the body.35

Our bodies can assemble most of the fats they need out of glucose or out of other individual fatty acids, but not EPA, DHA, and arachidonic acid. We don’t possess the enzymes needed to make these special long-chain PUFAs from scratch, so we would be wise to eat foods that already contain them—and they are only found in animal foods. A far less reliable option would be to consume other long-chain PUFAs (namely linoleic acid and alpha-linolenic acid, both of which are found in plant fats as well as animal fats) and try to convert them into the PUFAs we need, but as we’ll discuss later, not only is our capacity to do this extremely limited, but consuming more than very small amounts of linoleic acid is risky.

Vitamins A, D, E, K1, and K2 are the “fat-soluble” vitamins, which means we can’t absorb them unless we consume them with some fat. The standard recommendation is to obtain 20 percent to 35 percent of our daily calories from fat,36 and we are often advised to choose monounsaturated and polyunsaturated fats over saturated fats—a recommendation we will challenge throughout this book. There is broad agreement that we require a source of essential PUFAs and that we must consume enough fat to absorb fat-soluble vitamins. Beyond these two undisputed recommendations, there is little agreement about the quantity and type of dietary fat humans should ideally eat, but as we’ll see, there can be advantages to higher-fat diets, particularly where the brain is concerned.

Cholesterol

Most people view a high-cholesterol meal as a heart attack on a plate, and most physicians think of cholesterol in the blood as something to be minimized with medication. But what exactly is it?

Cholesterol is a hard, waxy substance essential for all animal life. We can’t build hormones like estrogen, testosterone, or vitamin D without cholesterol, and its mandatory presence in our cell membranes should be comforting to us all, as its sturdy constitution contributes firmness and helps maintain their structural integrity. People often utter the words “fat” and “cholesterol” in the same breath, but not only do they look nothing alike, they serve very different purposes.



[image: image]



Notice that fat is a humdrum chain, whereas cholesterol sports a fancy honeycomb structure made of three hexagons plus a pentagon (in medical school we affectionately called it “three rooms and a bath”). Our cells can make a triglyceride (fat) molecule in just eleven steps, whereas it takes more than thirty chemical reactions to hammer together a single cholesterol molecule. Saturated fat is easily chopped up and burned for energy, but cholesterol is indestructible. The only way to dispose of excess cholesterol is to send it to the liver to be turned into bile and excreted by the bowel.37

Although the brain represents only 2 percent of your total body weight, it contains 20 percent of your body’s cholesterol—more cholesterol than any other organ in your body. What’s all that cholesterol doing up there? Once again, the answer is membranes. A full seventy-five percent of your brain’s cholesterol is wound up in myelin, and the rest resides in the membranes that line neurons and glial cells. In brain synapses, cholesterol plays an important role in cell-to-cell communication by helping to form lipid rafts—stiffened zones within cell membranes that stabilize the signaling proteins needed for neurotransmitter interactions.38

Cholesterol is too big and bulky to enter the brain across the blood-brain barrier, so not a single molecule of your brain’s cholesterol comes from the cholesterol in your food. Instead, the brain makes all of its own cholesterol on-site, from scratch. I ask you: Why would the brain go out of its way to intentionally produce large quantities of a substance that’s bad for you? It wouldn’t. It’s really smart. It’s a brain.

Once the brain has gone to the trouble of building cholesterol, it tends to hold on to it for a long time; cholesterol molecules inside the brain can last for years. And brain cells aren’t the only cells capable of making their own cholesterol; in fact, every cell in the human body (except red blood cells) is equipped to do this. As for whether you can eat too much cholesterol, we’ll explore that question in chapter 11 when we discuss eggs.

Carbohydrate

Much like fat, the sugars and starches that make up the carbohydrate family are simple, versatile molecules that can easily be chopped up and burned for energy or combined with other molecules to build cell components. The two most important carbohydrates in our bodies are glucose (a simple sugar) and glycogen (a complex starch).

Our bodies digest all of the sugars and starches we eat—whether they come from flour, fruit, or potatoes—down to glucose, a simple sugar ring that circulates in the bloodstream to supply cells throughout the body with energy. Certain organs, especially the liver and muscles, can store some glucose by linking tens of thousands of glucose molecules together into glycogen and squirreling it away for future use.

You must have some glucose circulating in the blood at all times to feed your brain and other organs (the brain can only store a tiny quantity of glycogen), but that glucose does not need to come from your diet, because your liver can make all the glucose your bloodstream needs out of fatty acids (and certain amino acids if need be), via a process called gluconeogenesis—literally, “new glucose formation.” This means that eating carbohydrate is entirely optional. We’ll cover carbohydrate in more detail in the coming chapters.

I hope you’ve enjoyed our tour of brain anatomy. By seeing firsthand what the brain is made of, we can begin to assemble our brain-healthy diet ingredient list:


• The brain needs high quality protein to provide it with the full complement of essential amino acids such as tryptophan, which it uses to build serotonin, and tyrosine, which it uses to build dopamine.

• The brain makes its own cholesterol and can even make its own saturated fats and monounsatured fats if need be, but it must have access to reliable sources of two polyunsaturated fatty acids: DHA (an omega-3 fatty acid) and arachidonic acid (an omega-6 fatty acid).

• The brain requires all essential micronutrients, with vitamin B1, vitamin B6, iron, choline, and copper being most directly involved in neurotransmitter production (vitamins B9 and B12 support this process indirectly).

• The brain requires electrolytes (mineral salts) to conduct electricity, with sodium, potassium, and chloride being most directly involved.



For your brain to function at its best, it must be healthy through and through, which starts by nourishing it properly. If even one essential amino acid is in short supply, you won’t have the ingredients required to build all of the vital molecules it needs like neurotransmitters, receptors, or calcium channels. Without the right fats in the right proportions, brain development could go awry, membranes may become too flimsy or too rigid, and the brain’s immune system could malfunction. Now that we know more about what it takes to nourish the brain’s infrastructure, it’s time to move on to the next pillar of robust mental health: brain energy production.
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CHAPTER 5

The Magic of Brain Metabolism


Welcome to the human brain, the cathedral of complexity.

—Peter Coveney and Roger Highfield, Frontiers of Complexity



The brain demands about twenty percent of your body’s total daily energy supply—ten times what you would expect for an organ of its size. This voracious appetite for fuel is due largely to its sodium-potassium pumps, which work diligently around the clock to force charged salt particles apart and maintain the electrical imbalance needed to prime neurons to fire.

To supply your brain with energy, you need fuel, of course, but you also need micronutrients like B vitamins and iron to help operate the cellular machinery that burns that fuel. Required in minuscule amounts, micronutrients play an outsized role in cellular life. In the dizzying array of intersecting burning and building pathways that make up the miracle of brain metabolism, vitamins and minerals are there at every turn, activating enzymes, influencing genes, conducting electricity, and performing hundreds of other metabolic chores.

Brain energy production begins in the gut, where your stomach, intestines, liver, and pancreas cooperate to break down the foods you eat into small molecules to fuel your brain. So, rather than diving headfirst into brain metabolism, let’s start with gut metabolism and work our way up to the brain so you can see how each system behaves when you are eating and when you are fasting. I’ve highlighted certain nutrients along the way, but in appendix C you’ll find a complete list of essential micronutrients, along with a description of the key roles each one plays in energizing and supporting your brain.

Insulin as Metabolic Maestro

The word “metabolism” refers to the symphony of chemical reactions that cells use to extract energy from food and conduct their daily business. Metabolic reactions fall into two categories: construction (anabolic) pathways involved in building, growth, and storage projects, and destruction (catabolic) pathways involved in burning, recycling, and demolition projects. These opposing forces are tightly controlled by an elegant system of enzymes, sensors, feedback loops, and hormones that determine how active these pathways should be at any given time. (Hormones are chemical messengers produced by glands and released into the bloodstream in tiny amounts to influence the behavior of faraway cells.) Many hormones work in concert to regulate your metabolism, but one of the most important ones—and arguably the one you have the most control over—is insulin.

Deep within your abdomen, your pancreas is continuously releasing insulin into your bloodstream to support your metabolism, and the amount of insulin your pancreas produces at any given time is largely determined by your diet. All foods (and most beverages) stimulate the pancreas to produce some amount of insulin, but as a general rule:


• carbohydrates cause the greatest rise in insulin levels

• most proteins cause a mild to moderate rise in insulin

• fat barely stimulates insulin at all



The most powerful driver of insulin production is rising blood glucose, and the most powerful driver of rising blood glucose is dietary carbohydrate (sugars and starches)1—with refined carbohydrates such as sugar, fruit juice, and processed grain products (flour, white rice, instant oats, breakfast cereals, etc.) demanding the greatest amount of insulin. (Remember, starch is just lots of glucose molecules linked together, so foods don’t have to be sweet to raise your blood glucose.)

When your pancreas senses that glucose levels are rising, it releases insulin into the circulation to squirrel the extra glucose away into cells and bring blood glucose levels back down again. Insulin’s ability to keep glucose in check is very important because high blood glucose is toxic and will slowly damage every cell in the body. People with diabetes inject themselves with insulin to control high blood glucose levels, so it’s common to think of insulin as a simple blood glucose regulator, but the whole truth is that insulin is a master growth hormone—a chief orchestrator of anabolic metabolism. Put simply, insulin tells your cells what to do with incoming food molecules. Virtually every cell in the brain and the rest of the body wears insulin receptors on its surface so it can listen for insulin’s cues. Like musicians focused on a conductor’s baton, your cells constantly fine-tune their behavior in response to insulin as its blood levels rise and fall.

Insulin High? Burn Glucose, Make Fat

When insulin is high and glucose is abundant, such as after a typical balanced meal that contains a decent amount of carbohydrate, your metabolism shifts into growth and storage mode. You burn glucose for energy and turn excess calories into fat.

Insulin is the hormone of plenty, announcing to cells far and wide that a fresh supply of nutrients is available for growth, repair, and storage projects. In many cases, insulin even micromanages the delivery of glucose to individual cells. For example, when insulin attaches to insulin receptors on muscle and fat cells, those cells respond by opening chutes that allow glucose molecules to tumble in.2 Insulin then directs those cells to fire up their assembly lines so they can use incoming nutrients to build new molecules. To fuel all of this activity, insulin throws glucose into the cell’s metabolic furnaces to chop it up and turn it into energy. If there is more glucose in your bloodstream than your cells can use right away, insulin instructs muscle and liver cells to knit those surplus glucose molecules together into glycogen (starch) to top off their energy reserves, a process that requires vitamin B7. Once those starch silos are full, insulin instructs the liver to turn the rest of the glucose into triglycerides (fat) and ship them out to fat cells for storage.

Insulin Low? Burn Fat, Make Glucose

When insulin is low and glucose is limited, such as when you are fasting or eating a ketogenic diet, your metabolism shifts into fat-burning mode and you make your own glucose.

The combination of low insulin and dipping glucose triggers fat cells to break down stored fat molecules into fatty acids (which requires vitamin B5) and release them into the circulation to feed hungry cells.3 If your metabolism is healthy and flexible, most of your cells’ activities will readily switch from burning glucose to burning fatty acids. To serve the needs of the few systems that require glucose at all times, the pancreas releases a hormone called glucagon, which orders the liver (aided by vitamin B6) to break down its stored glycogen into glucose molecules and release them into the bloodstream to maintain adequate blood glucose levels. However, since the liver can only store about 400 calories’ worth of glycogen,4 glucagon also turns on the liver’s gluconeogenesis pathways (which use vitamins B6 and B7) to build brand new glucose molecules out of fat and protein. Whereas we can only store hours’ worth of energy as glycogen, we can store months’ worth of energy as fat, allowing us to energize ourselves for very long periods of time between meals if necessary.

Your cells’ ability to switch most of their metabolic activities back and forth between glucose and fat ensures that they get their energy needs met around the clock regardless of how much carbohydrate you eat or how often. If we’d needed constant access to carbohydrates, our species wouldn’t have lasted very long. Indeed, your cells expect you to spend time in a low-insulin “fat-burning mode” on a regular basis. Only when you are vigorously burning fat can your liver generate ketones to help energize your brain,5 and there are distinct advantages to this metabolic state.

When you are vigorously burning fat, there will be more fatty acids entering your liver than it can use for energy. You can’t store the extra fatty acids as fat, because insulin is low, so your fat cells are in burning mode, not in storage mode—your fat storage pathways are turned off. Instead, the liver takes those surplus fatty acids (which can be fairly long molecules) and breaks them down into small fragments called ketone bodies (aka ketones) that are faster and easier to burn. By turning excess fatty acids into ketones, your liver is essentially “pre-digesting” them for your busiest organs, most importantly your heart, muscles, kidneys, and brain—organs that need access to fast energy and don’t have time to spend tediously chopping up long molecules. In fat-burning mode, heart and muscle cells have the luxury of choice: they can burn fatty acids, ketones, or their own supplies of stored glycogen (which they selfishly do not share with the rest of the body) for energy. In contrast, the brain can only store tiny amounts of glycogen,6 and its neurons can’t burn fatty acids,7 so under lower-glucose conditions, the brain becomes dependent on ketones to help meet its high energy demands.


KETONE CHEMISTRY

Ketone bodies come in three forms: acetoacetate (AcAc), acetone, and beta-hydroxybutyrate (BHB). Acetoacetate is the only one cells can burn, but it isn’t very stable, so it doesn’t travel well. As AcAc circulates in the bloodstream, some of it is lost in the urine and some spontaneously breaks down into acetone, a waste product that is exhaled in the breath. To minimize this loss of precious energy molecules, the liver turns as much AcAc as possible into BHB for transport, because BHB is stable in the bloodstream.8 BHB travels well but cells can’t burn it, so once BHB has safely arrived at its destination, cells turn it back into AcAc and then break that down for energy. (We’ll refer to all three of these molecules as “ketones” even though BHB isn’t technically a ketone at all; it’s an organic acid.)


BRAIN METABOLISM

University of Sherbrooke brain metabolism expert Professor Stephen Cunnane describes the brain as a hybrid engine that ideally runs on a mixture of glucose and ketones.9 This dual-fuel system ensures that your brain has a constant supply of energy, regardless of what you eat and how often.

Your Brain on Glucose

The brain continuously sips glucose from the bloodstream through one-way valves stationed along the blood-brain barrier. This system keeps the brain’s glucose level about 80 percent lower than the blood glucose level,10 so if your blood glucose is 100 mg/dl, your brain glucose will be about 20 mg/dl; if your blood glucose is 200 mg/dl, your brain glucose will be about 40 mg/dl, and so on, so the higher your blood glucose, the higher your brain glucose.

Inside the brain, hungry neurons siphon up about eighty-five percent11 of those incoming glucose molecules,12 but since they can’t burn glucose as well without insulin, the blood-brain barrier is studded with insulin receptors that escort insulin into the brain. Like a foreman arriving at a job site, when insulin attaches to the surface of a neuron, it flips on a series of metabolic switches inside the neuron to fire up glucose processing, and production lines immediately begin humming with activity, burning glucose for energy and building new molecules.

Your Brain on Ketones (Plus Glucose)

Whenever blood glucose and insulin levels fall, blood ketone levels will rise. As they circulate through the brain, transporters along the blood-brain barrier welcome them inside, so, just as with glucose, the higher your blood ketones, the higher your brain ketones,13 and just as with glucose, neurons display receptors on their surfaces to capture those ketones so they can burn them for energy. However, your brain cannot run on ketones alone (we’ll see why shortly), so, even when you’re vigorously burning fat and your blood ketones are relatively high, your liver continues to produce glucose to support brain operations that require glucose.

Unless something is terribly wrong, there is always plenty of glucose in your bloodstream, but ketones can be harder to come by. In most well-fed people who eat a typical diet, ketone levels tend to be extremely low, because high-carbohydrate diets keep insulin levels too high to allow significant ketone production to occur. Ketones typically only begin rising to meaningful levels if you’re sleeping, fasting, exercising, restricting calories, or eating a ketogenic diet. Under those conditions, your body will burn more fat, and your liver will turn some of that fat into ketones. In other words, you will enter a state of ketosis.

When insulin is high and ketones are low, your brain runs almost exclusively on glucose. As insulin falls and ketones rise, your brain begins burning more ketones and less glucose. Most people think of ketones as an emergency backup fuel for the brain, but given the option, the brain will continue to absorb and burn ketones, even when there’s plenty of glucose available.14 The brain’s voluntary refusal to run entirely on glucose when ketones are present is intriguing, and suggests there may be distinct advantages to spending time in a lower-glucose, higher-ketone state of mind.

When insulin is low and ketones are high, your brain shifts into a different metabolic mode—a healing mode that allows it to quiet down and recover from the intensive, insulin-driven operations such as growth, building, and storage that occur when we’re actively processing food.

The Yin and Yang of Healthy Brain Metabolism

Scientists at the National Institute on Aging and Johns Hopkins University refer to the shift from carbohydrate-based metabolism to fat-based metabolism as the glucose-to-ketone switch or the G-to-K switch. They have documented numerous brain benefits to spending time in ketosis, whether that state is achieved through vigorous exercise, caloric restriction, intermittent fasting, or a ketogenic diet.15

When you flip your switch from glucose to ketones, a whole host of pathways that have been suppressed by high insulin conditions come to life, including autophagy pathways that recycle or destroy damaged cell components (with the help of calcium and zinc), pathways that bolster your immune system and make you more resilient to stress, and pathways that promote neuroplasticity, your brain’s ability to grow new cells and wire them together in new patterns. Creating these new circuits, which is how we learn and remember new things, requires vitamin A, vitamin D, calcium, and zinc. These duties are essential for optimal brain function, suggesting that all of us would be wise to spend some time in ketosis on a regular basis—regardless of what we choose to eat, how metabolically healthy we are, or whether or not we currently have a mental health concern. Keeping your metabolism on its toes by regularly switching up its fuel source appears to be one of the secrets of robust mental and physical health. Unfortunately, many of us have lost our metabolic flexibility. When we look closely at specific mental and physical health conditions, it will become clear why some of us need to spend most or all of our time in ketosis in order to feel and function well.

DEEPER DIVE: HOW THE BRAIN MAKES ENERGY

To better understand healthy brain metabolism, the kinds of things that can go wrong, and how being in ketosis can help you work around some of those problems, we need to go deeper into the brain cells themselves, where energy is made. This section gets technical, but don’t worry about the names of molecules or pathways; they are just there for those of you who want that degree of specificity. Some of the essential micronutrients involved in key pathways are pointed out along the way. If you just want the basics, read the “takeaways” at the end of each concept below.

Concept #1: Electrons Are Energy

For a cell to extract energy from any molecule, it must first break open the powerful bonds between the protons (positively charged particles) and electrons (negatively charged particles) that hold their individual atoms together, because that’s where the energy is stored. The electrons within glucose and ketones are in strong, stable relationships with their protons, so wrenching them free is no easy task. Free electrons are highly unstable and reactive because they are seeking to return to the safety of a strong chemical bond.

Whether a cell is burning glucose or ketone molecules, the goal is the same: sever their bonds, carefully remove their electrons, capture the energy from those electrons, and store it as ATP (adenosine triphosphate) molecules—portable packets of instant energy that cells can easily tear open to power their daily activities. A single busy neuron can burn through more than four billion ATP molecules per second!16 Neurons use the majority of this ATP to power their sodium-potassium pumps, as well as to create, release, and recycle neurotransmitters, but like all cells, neurons must also tend to a multitude of more mundane duties to support building, storage, maintenance, repair, growth, defense, and reproductive operations, and all of these require ATP, too. Without adequate ATP, your brain cells will not thrive, and if the energy deficit is too great, they will not survive.

Takeaway #1: To turn glucose and ketone molecules into energy, cells break them apart, remove their electrons (high-energy particles), and store the captured energy in miniature ready-to-use power packs called ATP.

Concept #2: Cells Have Two Engines

Neurons house two systems for generating energy. One is a simple process called glycolysis, which unceremoniously chops glucose molecules in half, quickly releasing small amounts of energy. Let’s call this system engine G. This ancient metabolic pathway has been used by single-celled organisms since the earliest days of life on Earth when oxygen was scarce.17 The other is a sophisticated process that completely dismantles fragments of glucose or ketone molecules, generating large amounts of energy. This advanced system requires oxygen and takes place only inside dynamic, double-membraned structures bustling around within our cells called mitochondria. We’ll call this system engine M.

Mitochondria were once independent bacteria-like organisms, swimming freely in Earth’s primordial soup along with other microscopic beings, including the single-celled life forms that would ultimately evolve into human beings. Then, some 1.5 billion years ago, one of these mitochondria either invaded one of our microscopic ancestors to live inside of it like a parasite, or one of our microscopic ancestors came along and swallowed one of these mitochondria whole.18 Either way, all of us now contain these remarkable workhorses within our cells, exploiting them for their energy-producing talent. In a win-win arrangement, we house and feed them and they energize us. Their secret power? Embedded within the innermost membranes of mitochondria are countless electron transport chains—marvels of biological engineering that thread electrons through a series of five special protein complexes (I, II, III, IV, and V) to harness energy from electrons and churn it into ATP. Engine M is so powerful that it extracts about fifteen times more energy from glucose than engine G can.19 Our neurons are so dependent on mitochondria for energy that a single neuron may harbor as many as two million of them.20 Without these hives of electrical activity, we wouldn’t be able to produce enough energy to support our complex, multicellular selves, because engine G alone simply isn’t powerful enough.

Burning glucose using engine G is akin to tossing newspaper on a campfire to produce a brief flash of light and heat, whereas burning glucose or ketones inside mitochondria using Engine M is akin to placing a heavy log into an efficient wood furnace and enjoying the light and warmth for hours.

Takeaway #2: Cells contain two engines for making ATP: a simple engine that chops glucose in half to make small amounts of ATP (we’ll call this engine G because it can only process glucose), and a sophisticated engine that uses oxygen to turn glucose, ketones, and other fuel sources into large amounts of ATP. We’ll call this engine M because it is located inside mitochondria, tiny bacteria-like structures living inside our cells. Engine M gathers electrons from glucose and ketones and then threads them through a series of five special protein complexes called the electron transport chain to churn them into ATP.

Concept #3: Optimal Glucose Processing Requires Both Engines

To reap the maximum amount of energy from glucose, the neuron must first run glucose through engine G outside the mitochondria, then finish breaking it down inside the mitochondria using engine M. As glucose gets broken into smaller and smaller pieces, more of its electrons are removed:


• Outside the mitochondria, with the help of vitamins B1 and B3, engine G splits glucose in half, creating two molecules of pyruvate.

• Pyruvate travels deep into the heart of mitochondria, where vitamins B1, B2, B3, and B5 help break it down into a smaller molecule called acetyl CoA.

• Acetyl CoA is the right size to enter the citric acid cycle, a rotary of chemical reactions that uses magnesium, iron, and vitamins B1, B2, B3, B5, and B7 to finish completely dismantling it.



Finally, courier molecules gather up stripped electrons from all of the previous steps and escort them to the electron transport chain which uses vitamin B3, magnesium, iron, sulfur, copper, and oxygen to extract the energy from those electrons and turn it into ATP.
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BRAIN ENERGY PRODUCTION SYSTEM

Two systems cooperate to produce the maximum amount of energy. Engine G partially breaks down glucose outside of the mitochondria and Engine M completely breaks down a variety of fuels inside of the mitochondria. 
Suzanne Smith

Takeaway #3: Engine M can’t burn glucose unless engine G chops it in half first. To extract the maximum amount of energy from glucose, cells need both engines: engine G to split glucose into two pieces, and engine M to completely dismantle those pieces.

Concept #4: Glucose and Ketones Burn Differently

Unlike engine G, which can only process glucose, the electron transport chain that drives engine M is an equal opportunity furnace, so it will accept electrons from glucose or ketones.

Just like glucose, ketones must be broken down into acetyl CoA and spun through the citric acid cycle to generate electrons to funnel into the electron transport chain. However, there are key differences between how glucose and ketones are processed that help explain how ketosis helps your brain function better if your brain has trouble burning glucose for energy (which can be the case if you have insulin resistance or certain psychiatric conditions).

1. Ketones burn more quickly and easily because they don’t have to go through engine G first.

It takes thirteen chemical reactions to turn glucose into acetyl CoA. Ketones are a more efficient energy source than glucose because it only takes three (completely different) chemical reactions to convert the ketone BHB into acetyl CoA.

Why does this matter?

If any of the steps involved in the long pathway that turns glucose into acetyl CoA is malfunctioning (which may be the case in bipolar disorder, for example; see chapter 9), you can still make plenty of acetyl CoA out of ketones, because ketone processing completely bypasses all thirteen of those steps.

2. Ketones burn differently because more of their electrons take a shortcut.

As electrons are removed from glucose and ketones, they are handed off to one of two courier molecules to be carried to the electron transport chain: NAD (nicotinamide adenine dinucleotide, made from vitamin B3), which passes its electrons to the first protein complex in the electron transport chain (complex I), and FAD (flavin adenine dinucleotide, made from vitamin B2), which passes its electrons to complex II, a little further down the chain. Engine G uses NAD as its courier more often, which means that engine G traffics more electrons through complex I.21

Why does this matter?

If complex I is malfunctioning, which can occur in certain psychiatric conditions such as autism, bipolar disorder, and schizophrenia, then being in ketosis will partially bypass that defect, because electrons that come from ketones don’t travel through complex I as often.

3. Burning ketones requires less insulin.

Ketones also come in handy if your brain is short on insulin or if your brain cells have trouble using insulin properly—scenarios that can occur in people with insulin resistance. Under low-insulin conditions, Engine G slows down, but ketones only use Engine M, and ketones burn beautifully in a low-insulin environment.

Takeaway #4: Ketones and glucose burn differently.


1. Ketones burn more quickly and easily because they completely bypass engine G. Also, if engine G is malfunctioning for any reason (which will make it harder to burn glucose for energy), you can still burn ketones using engine M.

2. More of the electrons from ketones take a shortcut into the electron transport chain. Electrons can enter the chain via complex I or complex II. Electrons from ketones use complex II more often, so if there’s a problem with complex I, ketones help you partially bypass that problem.

3. Ketone processing requires less insulin. If brain insulin is low or isn’t working properly, which can happen if you have insulin resistance, ketones will still burn well; in fact, they burn best under low-insulin conditions.



Concept #5: Two Engines Are Better than One

Ketones have some advantages over glucose, but the brain can’t survive on ketones alone. Optimal brain metabolism requires that both engine G and engine M be fully operational.22

Engine G is useful in situations that require fast energy, in crowded areas inside cells where there is less room for mitochondria, and when blood oxygen supply to the brain has been disrupted (by inflammation, tumor, or stroke, for example).23

Engine G is also the only entry point for the pentose phosphate pathway, which, with the help of vitamins B1 and B2, turns glucose molecules into DNA, RNA, and antioxidants (yes, our cells make their own antioxidants24). In fact, cells can’t use glucose for anything without running it through engine G first. However, engine G alone isn’t powerful enough to generate enough energy to support cell metabolism, and it can’t process ketones at all; it can only process glucose.

Engine M efficiently produces large quantities of energy from a wide variety of molecules including glucose and ketones, but it is slower, ill-suited to cramped quarters where there is less room for mitochondria, and performs poorly in low-oxygen environments. Engine M is also vulnerable to damage by the very oxygen molecules it relies on to generate ATP.

Takeaway #5: Engine G and engine M are complementary; each has its advantages and disadvantages, so the cell functions best and produces the maximum amount of energy when both engines are fully operational.

Concept #6: The Oxygen Conundrum

As high-energy electrons from glucose and ketones make their way through the electron transport chain, they gradually give up bits of energy, which complex V turns into ATP. Waiting at the end of the electron transport chain are oxygen molecules which have been cut in half—this allows them to bond with the used electrons and form stable molecules of water. Oxygen’s special ability to safely absorb these leftover electrons is the single most important reason why we need to breathe. Without oxygen, electron transport chains grind quickly to a halt, and cells perish.25

Oxygen’s love for electrons is a blessing and a curse. When you burn molecules in the presence of oxygen, you’re playing with fire, because oxygen molecules love to steal electrons. Whenever rogue electrons prematurely escape the electron transport chain (which they do with some regularity because they are difficult to control), they can react with whole oxygen molecules and create highly unstable oxygen free radicals. Left to their own devices, free radicals can run amok and damage the cell, a phenomenon called oxidative stress. Some degree of oxidative stress is normal and healthy. Mitochondria expect to see a certain amount of oxidative stress and are equipped with their own internal antioxidants to cope with it, so the system has evolved to strike a healthy balance between oxidation and antioxidation. However, if anything interferes with the ability to neutralize free radicals in a timely fashion, or if mitochondria become overwhelmed with too many free radicals at once, the resulting excessive oxidative stress can injure mitochondria and jeopardize their ability to produce energy.26 Another important difference between ketones and glucose is that burning ketones results in less oxidative stress.27

Takeaway #6: Engine M uses oxygen, which is risky because oxygen can react with electrons to form unstable substances called free radicals that can cause damaging oxidative stress to the cell if your cell’s own internal antioxidants aren’t quickly able to neutralize them. Burning ketones results in less oxidative stress than burning glucose.

In short, optimal mental health requires that both Engine G and Engine M are in good working order. If you feed them the fuel molecules and micronutrients they need, and you protect them from inflammation and oxidative stress, they will serve you well.

NUTRITION FROM THE INSIDE OUT

The point of exploring the microscopic world of human metabolism isn’t to memorize the names of pathways and molecules, but rather to marvel at and be humbled by its wisdom and complexity. This infinitely intricate system evolved over millions of years to magically transform whole plant and animal foods into the macronutrients and micronutrients that your brain and the rest of your body need to function at their best, without any help from medications, supplements, nutrition studies, or dietary guidelines.

As complicated as the science of brain metabolism may appear, it reveals some simple truths about macronutrients, micronutrients, and meal timing that must be respected if we are to achieve optimal mental health:


• It bears repeating that the brain requires all essential micronutrients, with those most directly involved in energy production pathways being iron, magnesium, copper, and vitamins B1, B2, B3, B5, and B7. (Thyroid hormone, which contains iodine, is also involved.)

• The brain is a hybrid engine that requires some glucose at all times, but that glucose does not need to come from dietary carbohydrate.

• The brain can’t use glucose properly without adequate insulin.

• The brain needs to spend some time in ketosis on a regular basis.



Now that we understand the nutritional and metabolic foundations of robust mental health, the next task before us is to understand the nutritional and metabolic root causes of poor mental health. In other words, what kinds of things can go wrong inside your brain if you don’t feed it properly?
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PART 2
OUR DESCENT INTO DIETARY MADNESS










CHAPTER 6

The Perils of Processed Foods: Inflammation and Oxidative Stress


Mental power cannot be got from ill-fed brains.

—Herbert Spencer, Principles of Ethics



As powerful and sophisticated as your brain’s infrastructure is, it is also extraordinarily fragile, and therefore must be carefully protected if you are to enjoy a lifetime of excellent mental health.

Fortunately, Mother Nature has already gone to great lengths to do this for you—she enclosed your brain in a thick layer of bone and triple-wrapped it in membranes to buffer it against physical injury. She even cordoned off its blood supply with a discriminating barrier system to filter out germs and other threatening substances. These ancient evolutionary safeguards lend the brain an air of invincibility, but they are no match for our modern food environment.

What distinguishes today’s destructive diets from all those that preceded it? Certainly not the presence of red meat and saturated fat—both of which we’ve been consuming since time immemorial—but refined carbohydrates and refined vegetable oils. These are the true signature ingredients of the SAD diet, and they have found their way into nearly every processed food on the market. Both of these substances are powerful promoters of excessive oxidative stress and inflammation, two of the driving forces behind the brain diseases we fear most—from depression to dementia and everything in between.

PROCESSING THE WORD “PROCESSED”

Unlike most creatures that simply walk, fly, or swim up to a living plant or animal and swallow it whole, we humans process most plants and animals before we eat them, and have been doing so for millennia. Strictly speaking, anything we do to a plant or animal to fundamentally alter its chemical structure before we consume it—including cooking—is considered “food processing.” So where do we draw the line—is all food processing bad, or is some degree of processing acceptable?

Our love affair with food processing began with the advent of fire hundreds of thousands of years ago,1 which got our ancestors cooking. After that, nothing much changed on the food preparation scene until some 14,000 years ago—well before the dawn of agriculture—when ancient Jordanians began grinding roots and grains into flour to make bread.2 And 7,000 years ago, people on the Adriatic coast of Croatia began curdling milk and straining off the liquid whey through clay sieves to create cheese.3

Processing methods can change foods both for better and for worse. For example, grilling meat destroys some of its vitamins, but also kills potentially harmful bacteria that may be lurking on its surface. Similarly, boiling vegetables destroys some of their vitamins but also reduces their toxicity and makes them easier to digest. Grinding grains improves our access to their nutrients but also to their carbohydrates, leading to greater blood sugar spikes. However, since these time-honored techniques improved the safety, digestibility, or longevity of whole foods, their nutritional advantages largely outweighed their risks. Perhaps this would be a reasonable place to draw the line between “good” and “bad” processing: processing methods with a net benefit to human health? Good. Processing methods with a net risk to human health? Bad. Turning whole foods like beets into pure sugar and converting sunflower seeds into pure oil strips them of their nutritional advantages, leaving us with products that are all risk and no benefit.

What Are Ultraprocessed Foods?

The Industrial Revolution would forever change the nature and purpose of food processing. At first, new machines like rolling mills and new methods like pasteurization simply improved on pre-existing food processing methods, but as we entered the twentieth century, the food industry gradually moved beyond safety, preservation, and nutritional quality to focus its efforts on convenience, palatability, and profit.4

We now live in an era of ultraprocessed products that would be wholly unrecognizable to our ancestors as food. The Food and Agriculture Organization of the United Nations describes ultraprocessing this way:


It starts with the fractioning of whole foods into substances including sugars, oils and fats, proteins, starches and fibre.… Some of these substances are then submitted to hydrolysis, or hydrogenation, or other chemical modifications. Subsequent processes involve the assembly of unmodified and modified food substances with little if any whole food using industrial techniques such as extrusion, moulding and pre-frying. Colours, flavours, emulsifiers and other additives are frequently added to make the final product palatable or hyper-palatable.5



Ultraprocessed foods make up nearly 40 percent of what Australians choose to consume,6 about 50 percent of the food families in the UK purchase,7 and more than 60 percent of what Americans buy at the grocery store.8 These products are so pervasive that you could probably lay your hands on one right now without leaving your home, car, or workplace—although some of them are easier to recognize than others. Twinkies and Doritos? Clearly ultraprocessed. But what about CLIF bars and Hidden Valley ranch dressing? These have a natural air about them, but try making them at home and you’ll struggle to find enough soy protein isolate or artificial flavors in your kitchen to finish the job.

Most modern processed foods are so nutrient-poor that they can’t be considered foods at all, so even the terms “junk food” and “ultraprocessed food” give them more credit than they deserve. Some say products like these are bad for us because they provide nothing more than empty calories—but this is a dangerously inaccurate statement.

Think of it this way: As the storied myth goes, the people of Troy welcomed through their city gates what appeared to be a magnificent hollow wooden horse abandoned by the Greek army during the Trojan War, but hiding inside were Greek soldiers that would lay siege to their city. Processed food is the Trojan horse of human health. These products may look innocent and delicious, but concealed within their pleasing packaging are ingredients with the power to destroy your good mental and physical health. Yes, these products are empty in that they lack nutrients—so empty that manufacturers have to enrich them with nutrients that their factories have stripped away or fortify them with nutrients they never had to begin with. Yet propping them up with vitamins and minerals does nothing to address the fact that they are brimming with toxic molecules that damage your brain’s structure and metabolism over time, ultimately compromising its ability to generate energy.

REFINED CARBOHYDRATES

The term “refined carbohydrates” encompasses a great variety of sweet and starchy ingredients, but the king and queen of this realm, unquestionably, are flour and sugar. The addition of flour to the human menu happened well before written language could record its impact on society, so for a closer look at the power an exciting new source of refined carbohydrates can wield over the human spirit, we’ll consider the more recent tale of sugar.

The Bitter History of Sugar

As Professor Khalil Gibran Muhammad wrote in an article for the New York Times Magazine, granulated sugar made its debut about 2,500 years ago in India, but harvesting and boiling sugar cane down into crystals was so labor-intensive that sugar remained a rare delicacy until the 1600s, when Europeans began enslaving human beings from sub-Saharan Africa to toil on sugar plantations in the West Indies, Mexico, Central America, and South America.9 Satisfying elite appetites for this “white gold” would ultimately lead to the bondage of millions upon millions of people. This horrific history alone should be enough to convince us all that sugar is not a food, but an addictive drug—much like tobacco, which has a similarly barbaric past.
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SUGAR CONSUMPTION IN THE UK

Although it dipped briefly during World War I and World War II, the per capita consumption of sugar (as sucrose) in the UK increased thirteen-fold between 1700–1975. 
Data source: Sidney Mintz, Sweetness and Power: The Place of Sugar in Modern History (New York: Penguin, 1985), 67,143, 162, and 198.

This ugly chapter in human history made sugar available to the wealthy Westerners of the 1700s, but as science journalist Gary Taubes writes in The Case Against Sugar, it would take the machinery of the Industrial Revolution to convert sugar into an affordable everyday staple for everyone, everywhere: “The industrial revolution, inaugurated by Watt’s steam engine in 1765, transformed sugar production and refining just as it did virtually every other existing industry in the nineteenth century. By the 1920s, sugar refineries were producing as much sugar in a single day—millions of pounds—as would have taken refineries in the 1820s an entire decade.”10

Defining Refined Carbohydrates

All refined carbohydrates begin life as components of whole plant foods—grains, legumes, fruits, or vegetables—which are then refined into sugars and starches using various industrial processing methods.

Refined sugars are easy to identify. With the exception of honey and fruit juice, any syrup, liquid, crystal, or powder that contains carbohydrate and tastes sweet is refined, including agave syrup, coconut sugar, molasses, and even maple syrup (it takes forty-three gallons of maple sap, which is very low in sugar, to make one gallon of maple syrup).

Most processed foods, including most “savory” foods like soups, salad dressings, and hot entrees, taste sweet and are full of sugar, even if “sugar” isn’t one of the first ingredients. Manufacturers know that some consumers are trying to avoid products high in sugar, so they have created dozens of slightly different forms of sugar and sprinkled them throughout their ingredient lists. In his book Metabolical, pediatric endocrinologist Dr. Robert Lustig points out that “by choosing different sugars as the fifth, sixth, seventh, and eighth ingredients, [sugar] can rapidly add up to be the dominant ingredient.”11 How many names for sugar can you find in this ingredient label for a popular name-brand breakfast bar?

Whole wheat flour, invert sugar, whole grain oats, corn syrup, soybean oil, sugar, vegetable glycerin, enriched wheat flour, soluble corn fiber, apple puree concentrate, dextrose, fructose.

The answer is that seven of these twelve ingredients are refined sugars—and two of the five remaining ingredients are refined grains, so three-quarters of all ingredients are refined carbohydrates.


SUGAR’S MANY ALIASES

The food processing industry uses more than sixty different names for sugar. Here is a list of the most common types of sugar and some examples of each to help you identify and avoid added sugars in your diet:


• Sugars of all kinds (beet sugar, fondant sugar)

• Juices (cane juice, fruit juice concentrates)

• Malt (barley malt, malt extract)

• Dextrins (maltodextrin, tapioca dextrin)

• Solids (corn solids)

• Crystals (date crystals)

• Nectars (agave nectar)

• Honey

• Syrups (sorghum syrup, brown rice syrup, maple syrup)

• Molasses

• Saccharides (galactodigasaccharides)

• Ingredients ending in -ose (galactose, sucrose)



Also, don’t be seduced by flowery descriptions (such as “coconut blossom sugar”) or healthy-sounding adjectives—“organic fair trade” sugar is still sugar.


The Whole Truth About Whole Grains

Many of us have become savvy about identifying refined sugars, but refined starches, which come from root vegetables and grains, can be more challenging to recognize. Root starches, like potato starch and cassava flour, are straightforward because they are all thoroughly refined into powders, but refined grains are confusing, because they can be refined to varying degrees. White flour is clearly a refined carbohydrate, but what about whole-grain Cheerios, stoneground-rye bread, and brown-rice pasta?

If you’ve ever been confused about what a whole grain is, you are not alone. Truly whole grains are intact kernels, complete with their outer bran coating, simple as that. Once the grain is broken into pieces by any kind of processing, it is considered refined to some extent. The tinier the resulting particles, the more refined the grain. Particle size matters because the smaller the particles, the easier they are to digest, and the faster your blood sugar will rise after you eat them. Some processing methods produce large, coarse particles (such as cracked wheat and steel-cut oats) that still contain all the grain’s original components, whereas other processing methods produce ultra-fine powders (such as wheat flour and corn starch) that have had all of the fiber and most of the nutrients stripped away.

To make matters more confusing, there are some refining methods that don’t involve cutting or grinding at all. Examples include polishing (white rice), pressure rolling (rolled oats), and extrusion puffing (puffed wheat). These techniques break down or remove the bran coating of grains, resulting in products that are easier to digest.

But the most insidious reason for widespread confusion about whole grains may be the USDA’s definition of whole grains: “Whole grains consist of the entire grain seed, usually called the kernel. The kernel is made of three components—the bran, germ, and endosperm.… For food products to be labeled ‘whole grain,’ they must contain the same proportions of bran, germ, and endosperm as the original whole grain.”12

This absurd policy allows processed food manufacturers to blast a kernel of wheat to smithereens and still call it whole, so long as they add the right ratio of its bits back into the product. To say that this is an unconventional definition of the word “whole” would be an understatement.

Manufacturers are invested in using the term “whole grain” on their product packaging because whole grains are supposed to be healthier than refined grains, and there is plenty of human clinical trial evidence to support this view. Dozens of randomized controlled trials have shown that refined grain products like instant oats and rice pasta lead to higher peaks in blood glucose and insulin levels after meals than traditional oats and brown rice.13

The Problem with Refined Sugars and Starches

Your body breaks down the carbohydrates in every food you eat—whether it’s sweet or starchy, whole or refined—into glucose. Since bananas and cotton candy both turn into identical glucose molecules, why does it make a difference which one you eat?

As omnivores, we naturally possess the capacity to eat plant foods like fruits and root vegetables and break their sugars and starches down into glucose—but our physiology never expected to be deluged with large quantities of concentrated carbohydrates multiple times per day throughout our lives. Our pre-historic ancestors may have consumed fruit juice, but it’s unlikely they drank significant amounts of it on a regular basis because most fruits are difficult to juice without special equipment (how long might it take to make even a single cup of apple juice by hand?), and fruits that are easy to juice, like citrus fruits, were historically too sour to be enjoyable.14 There is evidence that some of our prehistoric ancestors used stones to grind grain, but it’s difficult to imagine them using that crude technique to produce much flour, let alone the 133 pounds of flour per year that the average American consumes.15

The reason why fresh fruits and vegetables are better for you than candy is that their sugars and starches exist within a fiber matrix, so it takes your body more time to access them and break them down into glucose. They also contain water, vitamins, and minerals, so they are more nourishing and more satisfying. More than thirty RCTs have found refined carbohydrates to be less filling and less satisfying, and to leave people hungrier than unrefined carbohydrates.16


EXAMPLES OF FOODS HIGH IN REFINED CARBOHYDRATES

Becoming savvy about refined carbohydrates means reading labels carefully to look for sugars, flours, syrups, powdered starches, and fruit juice concentrates.

Products made with grain flours [grain = wheat, corn, rice, oats, barley, rye, buckwheat, amaranth, spelt, millet, etc.]:


• Most breads and baked goods, including gluten-free baked goods

• Most crackers (except those rare brands made entirely from whole seeds and whole grains)

• Most pastas, noodles, dumplings, egg rolls, tortillas, and wraps

• Salad croutons, breadcrumbs, and panko crumbs (most recipes for meatballs, meat loaf, stuffed seafood and stuffed mushrooms use breadcrumbs)

• Batter-fried or breaded foods such as fish sticks, chicken fingers, corn dogs, fried chicken, and eggplant parmesan



Products containing hidden refined starches:


• Most hot and cold breakfast cereals are made from refined grains, including rolled oats, cream of wheat, granola, and bran cereals. Rare exceptions include unsweetened whole grain muesli and cereals made entirely from unsweetened sprouted whole grains.

• Most gravies, sauces, soups, and stews are thickened with wheat flour or corn starch.

• Refined corn products: grits, corn bread, polenta, nachos, and corn chips

• Refined rice products: rice cakes, rice wrappers, and white rice

• Crunchy snacks made from powdered root starches: vegetable straws, cassava chips, potato sticks, etc.

• Many French fries are now coated with wheat starch, dextrin, or other refined carbohydrates to increase crispiness.



Products containing hidden sugars:


• Many milk substitutes such as soy milk and oat milk are sweetened with sugar.

• Most salad dressings, marinades, barbecue sauces, ketchups, and relishes contain sugar.

• Most smoothies are high in simple sugars like pureed fruit, fruit juice, sugar, or honey.

• Dried fruit snack products such as fruit rolls, fruit gummies, and fruit bars

• Some dried fruits are routinely coated in sugar such as dried cranberries, blueberries, and pineapples.

• All liqueurs and sweet wines contain sugar.



Questionable items (minimally processed, no added sugar, but still high in simple sugars or starches):


• Fruit juices, dried fruit, pureed fruit (e.g. applesauce)

• Unsweetened milk substitutes made from grains such as oat milk and rice milk

• Chips made from sliced root vegetables (potato chips, beet chips, plantain chips, carrot chips, etc.)

• Popcorn, puffed rice, and other puffed grains




Refined products like sugars, flours, and juices are essentially concentrated sources of pre-digested carbohydrate that have had their fiber and nutrients stripped away. These naked carbohydrates turn instantly into glucose in your digestive tract and are rapidly absorbed into your circulation, resulting in steeper glucose and insulin spikes in your bloodstream. Remember: Every time your blood sugar spikes, your brain sugar spikes right along with it—and therein lies the problem.

High blood glucose (hyperglycemia) is toxic to cells. This glucotoxicity explains why people with type 2 diabetes—a disease of persistently high blood glucose levels—risk serious damage to every part of their body from the blood vessels in their eyes to the nerves in their feet. Hyperglycemia has the power to destroy every organ you possess, and the brain is no exception.17

Concentrating, remembering, and processing information depends on lightning-fast electrical signaling between neurons. When neurons are awash in glucose, they transmit signals more slowly, which may help to explain why people with high blood-sugar levels experience brain fog.18 But how does excess sugar destroy brain cells?

OXIDATIVE STRESS AND INFLAMMATION: THE BRAIN UNDER ATTACK

High glucose levels jeopardize brain health by promoting excessive oxidation and inflammation.19 Surplus sugar gloms onto the proteins, fats, and even the DNA strands inside your cells, disfiguring and crippling them beyond repair. These sticky, disabled molecules are called advanced glycation end products, or AGEs—an appropriate term, since they are notorious for accelerating the aging process. If you’ve ever had a hemoglobin A1C blood test to look for signs of type 2 diabetes, then you’ve tested for AGEs. This test measures how much sugar has become stuck to the protein inside your red blood cells—the more sugar there is in your blood, the more it will attach to everything in your body, including your blood proteins.

Vigilantly patrolling your brain are surveillance cells called microglia that roam their local precincts looking for disturbances, including AGEs. When microglia detect the presence of these caramelized clusters, they initiate a chain reaction of strategies to destroy them. They begin by unleashing a burst of free radicals (highly reactive oxygen compounds). Like bulls in a china shop, these reckless radicals randomly damage everything they encounter (oxidative stress), setting off local alarms and triggering the release of proteins called inflammatory cytokines20 that act as S.O.S signals that set to work to deliberately create inflammation.

Cytokines cross into the bloodstream to alert the rest of the body that the brain is under attack and instruct your whole body to temporarily adopt a new set of priorities to deal with the emergency. Their instructions will depend on the nature of the problem, so, for example, if the problem is sticky AGEs, cytokines might travel to your bone marrow to recruit white blood cells to the scene to help assist microglia in mopping them up. If the problem is a bacterial infection, cytokines might mount a fever to kill off bacteria or initiate a coordinated sickness response to make you feel tired, lose interest in activities, and stop eating.21 This fasting response helps your body enter healing mode; unless you are malnourished to begin with, eating would just divert precious energy and resources away from the emergency and delay the healing process. Regardless of the threat, once the situation is under control, healing forces will be mobilized to repair any local damage and restore the status quo.

As you can see, your brain’s ability to cope with AGEs and prevent them from gumming up the works depends on the deliberate creation of temporary, controlled inflammation and oxidative stress. Unfortunately, most people eat or drink refined carbohydrates with every meal and snack, generating dangerous glucose spikes inside the brain multiple times per day and even well into the evening, so AGE production rarely lets up long enough to allow healing to take place. Repeated bouts of free radical exposure can drain your brain of precious antioxidants and ignite a vicious cycle of chronic, uncontrolled inflammation and oxidative stress.

It is now well established that chronic brain inflammation plays a significant role in many psychiatric disorders.22 The scientific evidence tying inflammation to depression is especially robust.23


• Levels of inflammatory cytokines tend to be higher in people with mood and psychotic disorders.24

• Researchers can even “give” people depression by giving them medicines that raise their inflammatory cytokine levels.25

• Inflammatory cytokines disrupt normal production of serotonin and glutamate26—key neurotransmitters involved in mood and psychotic disorders.

• People with depression can feel tired, stop caring about things they usually enjoy, and lose their appetite, just as people do when experiencing a sickness response.

• Adding anti-inflammatory medications to antidepressant medications helps some people with depression feel better.27



Oxidative stress also plays a role in depression, anxiety, bipolar disorder, psychosis, and neurodegenerative conditions such as Alzheimer’s disease.28 Free radicals are dangerous no matter where they are unleashed, but if the neighborhood under attack happens to be your brain, the damage can be particularly severe—the brain doesn’t produce as many antioxidant molecules as other organs do, so its capacity to extinguish free radicals is limited.29 To make matters worse, brain cell membranes are rich in DHA and arachidonic acid—polyunsaturated fats (PUFAs) with fragile double bonds that render them exquisitely vulnerable to oxidative damage.

REFINED VEGETABLE OILS

Excess glucose isn’t the only instigator of damaging inflammation and oxidative stress in the brain we need to be mindful of; other aspects of lifestyle including smoking, vaping, and drinking alcohol are common culprits as well, but most of us recognize these as harmful habits so we wouldn’t expect them to have brain benefits. Unfortunately, this is not the case with vegetable oil. We have long been told that vegetable oils such as soybean and sunflower oil are good for us because they are rich in essential plant PUFAs and free of saturated fat and cholesterol, but these oils are now coming under increasing scrutiny for their potential role in the decline of our mental and physical health.

The Slick History of Vegetable Oil

Unlike sugar, which could be extracted from cane by human hands with hard labor and hot water, most vegetable oils couldn’t have existed before the Industrial Revolution, because extracting oil from corn, grape seeds, and other seed crops and refining it into a clear, odorless substance is virtually impossible without heavy machinery and chemical engineers.

As Nina Teicholz chronicles in The Big Fat Surprise, prior to the twentieth century, with the exception of olive oil (which was not widely available), oils were not viewed as food: “Oils weren’t even considered edible. They didn’t belong in the kitchen. They were used to make soaps, candles, waxes, cosmetics, varnishes, linoleum, resins, lubricants, and fuels.”30

The first vegetable oil to be slipped into our food supply was cottonseed oil. Extracted from the agricultural waste of the cotton industry, cottonseed oil became a cheap replacement for liquid animal fats like whale oil (used in lamps and candles) and solid animal fats like lard and tallow (used in cooking).

In 1908, as Teicholz goes on to describe, the Proctor & Gamble company patented an industrial method for partially hydrogenating cottonseed oil, which magically transformed it from a toxic, unappealing liquid into a familiar-looking solid. “The original idea at the company had been to employ this new substance to make soap, but the white or yellowish creamy product, which looked so much like lard, also suggested a food use… Finally, [Proctor & Gamble] settled on the name Crisco, derived from its chief ingredient, crystallized cottonseed oil.”31 Clever marketing convinced consumers to welcome Crisco into their kitchens as a clean, modern, and affordable improvement over old-world animal fats.

It wouldn’t be long before corn oil was hardened into margarine as a Depression-era replacement for butter (ultimately inspiring the trendy, plant-based buttery spreads of today). But liquid vegetable oils wouldn’t find their way into our cupboards until the 1960s, after they were endorsed as “heart healthy” by the American Heart Association—a once tiny organization that amassed scientific and political power largely fueled by funding from Proctor & Gamble.32

Industrially refined vegetable oils like canola (from rapeseed), safflower, soybean, sunflower, corn, and grape seed oils have now infiltrated nearly every processed food product on the market from salad dressings to potato chips to oat milk.

We’ve been conditioned to divide fats into saturated and unsaturated categories for so long that learning to divide them into refined and unrefined categories may take a little practice. The fats that exist naturally in any whole plant or animal food are unrefined; examples include a fatty pork chop, an olive, or a macadamia nut. The traditional processing methods used to extract these natural fats, such as cooking pork to render lard or cold pressing olives to make extra virgin olive oil, don’t change their chemical structure considerably, so rendered animal fats and cold-pressed oils are not generally considered refined.

You can’t, however, wrangle oil out of soybeans or sunflower seeds simply by cooking them on the stove or squeezing them with all your might. The only way to get them to part with their oils is by transporting them to an industrial oil refinery where they will be subjected to a multi-step process requiring hexane—an explosive, petroleum-based solvent. The purpose of all this is “to create an odorless oil with a bland taste and increased storage stability.”33


HOW TO MAKE SOYBEAN OIL IN THIRTEEN EASY STEPS (DON’T TRY THIS AT HOME)

Remove seed hulls, flatten beans into flakes, then pass through an industrial feedscrew extruder to compress the flakes and destroy their cellular integrity.

(Before proceeding to the next step, decrease the atmospheric pressure in the room to reduce the risk that flammable gases will escape and explode.) Next, add hexane, and let the mixture percolate. Place mixture in a desolventizer and heat to 212 degrees Fahrenheit until most of the hexane has evaporated, then let cool. Air dry, then pour into a steam stripper to further concentrate the oil. To prevent unsavory deposits from forming during shipping, degum your hot oil with water and set the extracted gums aside. (Important! Do not discard, as these gums can later be sold to your fellow processed food manufacturers as soy lecithin.)

To neutralize your oil, mix with sodium hydroxide (lye) and place in a centrifuge to remove the soap that naturally forms as a by-product. Add a natural bleaching agent such as clay, then filter to remove any soapy residues, pigments, waxes, and rancid fatty acids. To complete the refining process, place in a vacuum deodorizer and heat to at least 356 degrees Fahrenheit. Let cool, pour into bottles, and label “heart-healthy, plant-based vegetable oil.”


The Linoleic Acid Problem

We have been sold vegetable oils because they are cheap, profitable alternatives to animal fats, not because they are good for us. One of the biggest problems with vegetable oils is that most of them are exceedingly high in linoleic acid.

The table below lists the linoleic acid content of common fats; notice that most vegetable oils (oils that come from seeds, nuts, and legumes) are relatively high in linoleic acid whereas most fruit oils (oils that come from the fleshy parts of plants such as avocado oil and olive oil) are relatively low in linoleic acid.
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LINOLEIC ACID CONTENT OF FAMILIAR FATS

Sunflower and safflower oil are now available in both high-linoleic and low-linoleic (“high oleic”) formulas. The high-oleic variety has become more common, so that is the form listed in this table. 
U.S. Department of Agriculture, Agricultural Research Service, FoodData Central, 2019, https://fdc.nal.usda.gov.

Linoleic acid is naturally found in small quantities in a wide variety of whole plant and animal foods, so we did evolve to consume it—but only in small quantities, and only as part of whole foods, not as refined liquids. Prior to the introduction of vegetable oils into our food supply, linoleic acid made up just 1 to 2 percent of our daily calories, whereas today more than 7 percent of the calories we consume is linoleic acid,34 which means we consume three to six times more linoleic acid now than we did a century ago.

The result of having consumed vegetable oils in mayonnaise, salad dressings, chips, fries, margarines, and countless other ultraprocessed foods for decades is that our fat cells—which are designed to store saturated fat, not polyunsaturated fat—are slowly filling up with linoleic acid. A 1968 study of members of a hunter-gatherer society living in the Pacific island nation of Tokelau found that their body fat contained less than 4 percent linoleic acid (and the same was true for the pigs and chickens they raised for food). By contrast, in 1959, the percentage of linoleic acid in the body fat of people living in the United States was about 9 percent, and by 2008 had risen to more than 21 percent. (Among Europeans, the level was about 11 percent in 2015.)

The science in this area is still emerging, but there is growing concern among some clinicians and researchers that lining our fat coffers with linoleic acid could potentially lead to increased oxidative stress and inflammation everywhere, including inside the brain.

Linoleic Acid and Excess Inflammation

If your diet is too high in linoleic acid, you may have more trouble making the omega-3 fatty acids EPA and DHA, which could make you more prone to chronic inflammation (DHA helps resolve inflammation in the brain, and EPA helps resolve inflammation in the rest of the body).35 You may not need to worry about this if your diet contains adequate amounts of EPA and DHA, but unfortunately, not only have we been consuming far more linoleic acid than ever before, but we have also been consuming far less EPA and DHA.

DHA and EPA are much harder to find in modern diets than linoleic acid because they don’t exist in plant foods at all, and many of the animal foods that contain them in significant amounts (such as shellfish, fatty fish, grass-fed liver, and pastured egg yolk) have fallen out of favor. It is estimated that prior to the dawn of agriculture, our diets contained a much better balance between omega-3 and omega-6 fatty acids—roughly equal amounts of each, or perhaps no more than twice as much omega-6 as omega-3—whereas today, most of us consume at least twenty times more omega-6 than omega-3, shifting our entire system toward inflammation and away from healing.36

Mental health researchers have conducted numerous studies trying to correct this imbalance by increasing the amount of omega-3 in the diet (usually with fish oil supplements), often with disappointing results.37 It is surprisingly rare for scientists to approach the imbalance by reducing the amount of omega-6, but researchers at the National Institutes of Health found that while increasing the amount of omega-3 in the diet (to 1.5 grams per day) for sixteen weeks did improve migraine symptoms, if they also reduced the amount of linoleic acid in the diet (from 7 percent to less than 1.8 percent of calories), migraine symptoms improved even more.38

Linoleic Acid and Oxidative Stress

Linoleic acid is easily damaged by oxidative stress and has a tendency to decompose into toxic byproducts known as OXLAMs (oxidized linoleic acid metabolites). There is some research suggesting that OXLAMs may play a role in physical health problems such as heart disease, fatty liver disease, and obesity,39 and although OXLAMs form in the brain as well, they don’t appear to accumulate in the brain to any significant extent.40 However, this doesn’t necessarily mean that high linoleic acid diets are safe for our mental health.

The brain absorbs linoleic acid just as easily as it absorbs any other PUFA, but handles it very differently.41 Instead of tucking it all neatly into brain cell membranes (as it does with other PUFAs) or turning it into arachidonic acid (which is why we are told we need to consume it in the first place), the brain recycles some incoming linoleic acid into other molecules, but it burns most of it for energy. (This takes place in glial cells because most neurons can’t burn fatty acids.) We can only speculate as to why the brain would choose to burn linoleic acid for energy—but it certainly is puzzling, and potentially quite concerning. The brain generally prefers to burn other fuels such as glucose and ketones over fatty acids because burning fatty acids generates many more oxygen radicals, which increases oxidative stress inside the brain.42

In a thoughtfully designed study published in 2022, scientists at Wake Forest University observed that people with Alzheimer’s disease had linoleic acid blood levels 56 percent higher than people without cognitive impairment, and the higher the levels were, the less energy their white blood cells were able to produce.43 These researchers speculated that if excess linoleic acid also hampers the ability of brain cells to produce energy, it could directly contribute to the development of dementia and other mental health problems, but they haven’t tested this hypothesis yet.

We still have a lot to learn about linoleic acid, but the information we already have available should give us pause. If you share this concern, you have nothing to lose (and potentially a great deal to gain) by removing these industrially refined oils from your diet. In fact, even though linoleic acid has long been considered an essential PUFA, this view is no longer supported by the science.44 So long as your diet contains adequate arachidonic acid (which comes from animal foods), you don’t need to consume any linoleic acid at all.

INFLAMMATION, OXIDATIVE STRESS, AND NEUROTRANSMITTER IMBALANCES

The increased inflammation and oxidative stress caused by refined carbohydrates and vegetable oils can also contribute to psychiatric problems by throwing your neurotransmitters out of balance—the very same neurotransmitters that most psychiatric medicines are designed to target. Let’s take a closer look at how inflammation and oxidative stress change the way your brain uses tryptophan, an essential amino acid that comes from dietary protein.

Under normal circumstances, your brain uses some of the tryptophan it absorbs to make serotonin, a neurotransmitter which helps regulate mood, sleep, and appetite (among many other things), and melatonin, a hormone that helps regulate sleep. The rest of the tryptophan gets directed to the kynurenine pathway, where it is used to regulate the production of other neurotransmitters, including glutamate and GABA.

Glutamate is the brain’s primary stimulating neurotransmitter and GABA is the brain’s primary relaxing neurotransmitter; you can think of glutamate as the brain’s gas pedal and GABA as the brain’s brake pedal. Glutamate and GABA are the most abundant and widespread neurotransmitters in the brain, and the balance between the two essentially determines your brain’s overall activity level at any given point in time. When your tryptophan system is in healthy balance, you will feel calm without being sleepy, and focused without being obsessive.
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KYNURENINE PATHWAY—BALANCED

The kynurenine pathway under normal conditions.

Excessive inflammation and oxidative stress disrupt this peaceful state and shift your brain into crisis mode by stealing some tryptophan away from the serotonin/melatonin pathway and directing it down the lower branch of the kynurenine pathway. The result of this shift is less serotonin, less melatonin, more dopamine, less GABA, and up to one hundred times more glutamate.45 If inflammation and oxidative stress persist, they will lead to glutamate excitotoxicity—dangerously high glutamate levels that attack proteins, membranes, DNA, and mitochondria throughout the brain, resulting in widespread structural damage.

Glutamate imbalances are a feature of many psychiatric disorders, including depression, bipolar disorder, schizophrenia, obsessive-compulsive disorder, and Alzheimer’s disease.46
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KYNURENINE PATHWAY—UNBALANCED

The kynurenine pathway under stress throws neurotransmitters out of balance.

What’s Standing in Your Way?

The single most important change you can make to your diet to protect your brain from damaging inflammation and oxidative stress is to avoid refined carbohydrates and vegetable oils, which starts with eliminating ultraprocessed foods.

It’s easy to see why we should stop eating these things, but hard to imagine life without them. Most of us grew up on these intensely flavored, convenient products, and they’re designed by chemical engineers to be biologically irresistible. In his book The End of Overeating, former FDA commissioner Dr. David Kessler interviewed a leading food industry consultant who told him that the food industry intentionally designs products to hit “the three points of the compass. Sugar, fat, and salt make a food compelling… they make it indulgent. They make it high in hedonic value, which gives us pleasure.… We try to bring as much of that into the equation as possible.”47

Researchers know that ultraprocessed foods are addictive, and marketing executives shamelessly pitch them to us as exactly that, as if this property is a plus, with slogans like “Bet you can’t eat just one” and “Once you pop you can’t stop.” Food should nourish and satisfy you, not leave you feeling empty, desperate, and out of control; these emotions are the hallmarks of an unhealthy relationship!

Tips for Reducing Inflammation and Oxidative Stress


• Read ingredient labels. It’s easy to recognize chips and ice cream as junk food, but it can be harder to spot junk foods when they are dressed up as health foods, because they are so often marketed to us based on what they do not contain: fat-free salad dressings, sugar-free puddings, dairy-free yogurts, gluten-free cookies, cholesterol-free burgers, etc. It’s not enough to know what’s not in your food; you need to know what’s in it. Keep your eye upon the donut, not upon the hole. There’s no substitute for turning the package over and reading the ingredient label.

• Cook at home. Most restaurants, from fast-food joints to fine dining establishments (often proudly) use vegetable oils, so home cooking is always best, but you’ll need to clean out your pantry first. If you’re like most people, you probably have sugar, flour, and vegetable oil in your pantry.



Nutrition policymakers around the world continue to recommend that we consume 2 to 10 percent of our daily calories as linoleic acid.48 This advice is illogical because linoleic acid is not an essential fatty acid, but even if it were: Unless you have been stranded on a deserted island without access to modern foods for many years, chances are excellent that you have already accumulated enough linoleic acid to last you a good long while. If you were somehow able to eliminate all linoleic acid from your diet, it would take about 680 days to use up just half of what you’ve stored,49 but don’t let that discourage you—the sooner you begin, the sooner you will get there. Remember, (appropriately) small amounts of linoleic acid exist naturally in a wide variety of whole plant and animal foods, so the chances of your developing a linoleic acid deficiency are vanishingly small.

In the meantime, take comfort in the fact that our capacity to store excess carbohydrate is so small that most people can normalize and stabilize their blood sugar levels within a matter of days by switching to a low-carbohydrate diet—and if you do, chances are excellent that you will be rewarded with less inflammation. In 2022, researchers at the University of Sydney reviewed sixty-three low-carbohydrate clinical trials in humans and found that levels of inflammatory molecules in the blood went down in forty-four of these studies—a robust success rate of 71 percent.50 If low-carbohydrate diets aren’t your cup of tea, take heart. You can make just about any dietary pattern less inflammatory by avoiding refined carbohydrates.51

Practicing whole food principles may seem like a daunting task, but your good mental health is well worth the effort. In chapter 16, I’ll give you tools and resources to help you practice eating in a whole new way.
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CHAPTER 7

Metabolic Mayhem: The Invisible Hormonal Roller Coaster


Perhaps we can recognize our way out of patterns rather than repeating our way out of them.

—Patti Digh, Life Is a Verb



As damaging as high glucose levels are for your brain, glucose is only one half of the story. The other half: Every glucose wave is automatically followed by an insulin wave. If you’re metabolically healthy and you eat a whole-foods diet, your glucose and insulin levels will rise and fall appropriately. But if you’re metabolically healthy and eat too many of the wrong carbohydrates too often, or if you’re metabolically unhealthy and eat more carbohydrate (of any kind) than your system can handle, your glucose and insulin patterns will be abnormal. Depending on how sugary your diet is and how damaged your metabolism is, you could see anything from glucose and insulin levels poking just above their usual safe limit to dramatic spikes and crashes that destabilize you from within.

Remember that insulin is more than just a blood glucose manager; it’s a master growth hormone, which means that it influences many other hormones, including hormones that regulate appetite, stress, reproductive cycles, and even blood pressure. Every time insulin rises and falls, it takes all of those other hormones along for the ride. Since one of insulin’s responsibilities is to squirrel away incoming glucose molecules into your cells, the more carbohydrate you eat, the more insulin it will take to bring your glucose back down to normal, so the higher your blood glucose, the higher your blood insulin. Unnaturally steep insulin spikes can mean unnaturally steep drops in glucose, which can trigger complicated hormonal reactions.

SUGAR AS A MOOD DESTABILIZER

If your glucose is falling too fast or from too great a height, your glucose-hungry brain will wisely view your plummeting glucose as an emergency and respond by commanding your body to release a cocktail of hormones into your bloodstream to keep your glucose from dropping to dangerously low levels.1 This mixture includes appetite hormones that urge you to eat, as well as glucagon and adrenaline, which tell your liver to release more glucose into the bloodstream.
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HORMONAL ROLLER COASTER

Glucose and insulin spikes trigger stress hormone reactions. 
Data source: M. E. Daly et al., “Acute Effects on Insulin Sensitivity and Diurnal Metabolic Profiles of a High-Sucrose Compared with a High-Starch Diet.” The American Journal of Clinical Nutrition 67, no. 6 (1998): 1186–96, https://doi.org/10.1093/ajcn/67.6.1186.

Glucagon and adrenaline take care of the falling glucose issue, but adrenaline does much more than raise blood glucose—it is a powerful stress hormone that prepares you to cope with physically challenging or perilous situations. Adrenaline injects glucose and fat into your bloodstream for energy, shifts blood flow away from your digestive system and toward your large muscle groups, and stimulates your heart to pump more vigorously, all to prime you for “fight or flight.” This hormonal reflex can be useful if you’re in physical danger, but if all you’ve done is enjoyed a couple of cans of soda while watching TV, you could feel as if you’re having a panic attack out of the blue for no good reason.

In the experiment below, researchers at Yale University gave healthy teenage boys a decaffeinated cola sweetened with 86 grams of glucose—about the same amount of sugar you’d find in two twelve-ounce cans of soda. Four to five hours after the boys drank the sugary cola, their adrenaline levels quadrupled, and they reported symptoms such as shakiness, sweating, weakness, and pounding heart.2
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EFFECT OF SUGAR ON HEALTHY BOYS

Glucose-sweetened cola triggers dramatic surge in adrenaline levels. 
T. W. Jones et al., “Enhanced Adrenomedullary Response and Increased Susceptibility to Neuroglycopenia: Mechanisms Underlying the Adverse Effects of Sugar Ingestion in Healthy Children,” The Journal of Pediatrics 126, no. 2 (1995): 171–7, https://doi.org/10.1016/s0022-3476(95)70541-4.

Since it takes nearly five hours for these sugar-driven adrenaline waves to wash over you, it’s not always easy to make the connection between how you feel and what you ate and drank so much earlier. This emotional and physical reaction to going without food for five hours has become such a common phenomenon that it’s earned itself the clever nickname “hangry” (hungry plus angry), but it is not normal. If you sometimes feel uncomfortably hungry, anxious, or unstable between meals, the simplest thing to try first is to remove the refined carbohydrates from your diet.

Harvard endocrinologist and obesity prevention scientist Dr. David Ludwig showed that removing sugar and refined grains was all it took to prevent dramatic spikes in the adrenaline levels of overweight teenage boys.3 His research team tested three breakfasts, each one with a different glycemic index, or GI for short (the glycemic index is an estimate of how strongly foods raise blood glucose):


High-GI breakfast: instant oatmeal with table sugar (glucose + fructose) and milk

Medium-GI breakfast: steel-cut oatmeal with fructose and milk

Low-GI breakfast: vegetable-cheese omelet and fresh fruit



The sugary instant oatmeal breakfast triggered a dramatic rise in adrenaline—much higher than the steel-cut oatmeal breakfast—even though both meals contained the same amount of carbohydrate. The low-GI breakfast, which contained no grains or sweeteners at all (and was somewhat lower in carbohydrate as well), was gentlest on all three hormones. In his book Always Hungry, Dr. Ludwig explains, “Adrenaline surged at four hours after the instant oatmeal… suggesting the brain had experienced a true metabolic crisis. Some of our participants looked frankly sweaty and shaky.”4 The boys who had eaten instant oatmeal also felt hungrier, and, when given free access to platters of food, consumed far more calories over the next five hours.
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HIGH-GLYCEMIC-INDEX BREAKFAST INCREASES GLUCOSE, INSULIN, ADRENALINE, AND APPETITE

D. S. Ludwig et al., “High Glycemic Index Foods, Overeating, and Obesity,” Pediatrics 103, no. 3 (1999): E26, https://doi.org/10.1542/peds.103.3.e26.

A Food-First Approach to Anxiety

Eating too many of the wrong carbohydrates too often can send insulin soaring, setting off a vicious cycle of hunger, overeating, and mood swings that lead some people to seek help from psychiatrists. Depending on how often these episodes happen and how much distress it causes you, a psychiatrist might diagnose you with panic disorder or binge eating disorder and might recommend cognitive-behavioral therapy or prescribe anxiety medications. But why not look at food first?

A thirty-one-year-old Mexican-American post-doctoral student came to me requesting help with frequent panic attacks, irritability, constant food cravings, “emotional eating,” and sleepiness occurring two hours after meals. She was very health-conscious and hoped to avoid medication, so I recommended she try a whole-foods, low-carbohydrate approach. She changed her diet from this:


Breakfast: toast with peanut butter or Nutella, coffee with skim milk

Lunch: salad with tuna or cheese and a piece of bread

Dinner: pasta with cheese

Favorite snacks: bananas and yogurt



to this:


Breakfast: two eggs with butter and guacamole

Lunch: meat and non-starchy vegetable

Dinner: meat and non-starchy vegetable

Snacks: nuts and cheese



When asked how the new diet had affected her symptoms, she told me: “I don’t know how I dealt with it because they all used to bother me A LOT, but I would say that the symptoms are 90 percent gone.” Her original diet was simpler and lower in ultraprocessed foods and sweets than most I’ve seen in my career, yet it still contained too much refined carbohydrate (bread, chocolate, and pasta) to be safe for her metabolism.

Notice she used the term “emotional eating”—a common issue that can be very upsetting to so many people who feel they cannot control their urge to eat when they are under stress. It feels for all the world as if the stress is what is driving the desire to eat, when in most cases, it is the other way around: eating too many of the wrong carbohydrates too often causes a rise in stress hormones that urge us to eat to stabilize our metabolism.

In addition to adrenaline, falling glucose triggers the release of another stress hormone called cortisol. Unlike adrenaline, which is a simple, fast-acting hormone for sudden emergencies, cortisol is a sophisticated, slow-acting hormone that prepares your metabolism, your cardiovascular system, your immune system, and your brain for prolonged periods of stress. Rising cortisol tells your liver to make more glucose at all costs, even if it has to break down your muscle proteins to do it. Cortisol also weakens your immune system, raises your blood pressure, and carries stress messages to your brain that affect neurotransmitter balance and can damage the hippocampus (the brain’s learning and memory center). Unstable or overactive cortisol is a common feature of many psychiatric conditions including depression, anxiety, insomnia, bipolar disorder, schizophrenia, post-traumatic stress disorder, and dementia.5

Understanding Hormonal Havoc

If you’re like most people, you’re probably including refined carbohydrates with every meal too, and perhaps snacking on them between meals as well, which could mean as many as six insulin spikes per day. Eating this way puts you on a hormonal roller coaster all day long and well into the night that can have a profound impact on your mood, energy, sleep, appetite, and multiple other aspects of your health and well-being.

Other hormones that ride on the glucose-insulin roller coaster include appetite hormones like ghrelin, which your stomach releases to make you feel hungry, and leptin, which your fat cells release to make you feel full. Female reproductive hormones like estrogen also pay close attention to glucose and insulin levels so they can decide whether the conditions are right for pregnancy. When insulin rises, so can aldosterone, a hormone that tells your kidneys to hold on to more water and salt. This may cause you to retain fluid or even contribute to high blood pressure, especially if you have insulin resistance or type 2 diabetes.6

Unstable glucose and insulin can destabilize all of these hormones, increasing the risk for binge eating, blood pressure fluctuations, susceptibility to infection, and irregular menstrual cycles. Your age, metabolism, gender, body composition, genetics, diet, activity level, medications, and existing health issues all influence what your personal roller coaster looks and feels like, but most of us eventually pay an emotional or physical price for eating a high-insulin diet.

We tend to think of our hormones as controlling our eating behaviors—and this is partly true—but as you can see, the whole truth is that our eating behaviors control our hormones, too, so the relationship goes both ways. Fortunately, you have a tremendous degree of control over your insulin levels. While there’s no way to monitor your own insulin at home yet, it is easy to monitor your own glucose. Since high glucose is the main driver of high insulin, keeping your glucose in a healthy range is a powerful way to protect yourself from hormonal havoc.

MASTER YOUR METABOLISM USING HOME GLUCOSE MONITORING

If you have mood, concentration, or energy concerns that come and go, and you are curious about whether your food choices may be contributing to them, it is well worth testing your blood glucose at home to look for potentially problematic patterns.

There are two ways to measure your glucose at home—with a fingerstick glucose meter or a continuous glucose monitor (CGM).

Fingerstick glucose testing involves pricking your finger to produce a drop of blood, placing that drop onto a test strip, then inserting it into a handheld meter that tells you what the glucose level of your blood is at that moment. The meters and strips are inexpensive, widely available, and don’t require a prescription.

Continuous glucose monitoring measures your glucose around the clock using a painless sensor patch that adheres to the surface of your skin. Each patch lasts for ten to fourteen days. CGMs are available without a prescription in Canada and many European countries, but in the United States, they still require a prescription and aren’t usually covered by health insurance. In the United States, patches start at around $70 each, and if you can afford it, even a single patch will give you up to two weeks’ worth of valuable insight into your metabolism. If you can’t obtain a CGM prescription from your doctor, there are online direct-to-consumer CGM subscription plans that include prescription services, but these are more expensive.

If you’re using the fingerstick method, it is helpful to check your glucose one to three times per day, and the best times to test are about one hour after you eat a meal that includes your favorite carbohydrates to see how your metabolism responds. You should also check your glucose any time you feel shaky, moody, unfocused, or otherwise unwell. Once you have figured out how to eat to keep your glucose in a healthy range, you may not want or need to monitor your glucose very often, if at all, so think of this phase as an up-front investment in your health that will pay off in the long run by saving you money on medications, medical procedures, and clinic visits.

Please note: The suggestions that follow are intended only for non-pregnant adults without type 1 or type 2 diabetes. If you are pregnant, have diabetes, or take any medications for blood sugar problems, please consult with a health care professional for personalized guidance about blood glucose monitoring and target glucose ranges.

Metabolic Red Flags

The three most important things to look for when you’re monitoring your glucose are:


1. Glucose highs (hyperglycemia):

Mild to moderate hyperglycemia (prediabetes range) Levels between 140 mg/dl and 199 mg/dl are considered “prediabetes” and are therefore very worrisome. Technically, prediabetes means your blood glucose is abnormally high—just not high enough yet for you to be officially diagnosed with type 2 diabetes. As we’ll discover in the next chapter, even if you never develop type 2 diabetes, prediabetes itself is already a dangerous metabolic disease that deserves your full attention.

Severe hyperglycemia (diabetes range) Levels of 200 mg/dl or higher are dangerous. If your glucose is rising into the diabetes range, contact a health care professional for additional guidance and support.

2. Glucose lows (hypoglycemia):

Mild hypoglycemia Glucose levels between 55 and 69 mg/dl fall into a gray area because some people tolerate them well and others don’t. If your glucose falls into this range and you experience any symptoms of hypoglycemia, such as anxiety, nausea, shaking, sweating, dizziness, headache, hunger, racing heart, confusion, or poor coordination, drink 1 tablespoon of fruit juice, recheck your glucose in 15 minutes, and consult a health professional. If your glucose falls into this range but you feel fine, there may be nothing to worry about; it may simply mean it’s time to eat—but it’s always a good idea to run it by a medical professional to be sure.

Severe hypoglycemia Your blood glucose should never drop below 55 mg/dl—this is the definition of true, medically concerning hypoglycemia and can be dangerous. Levels this low are most likely to occur in people who take medications that lower blood glucose (such as insulin). If your glucose ever drops below 55 mg/dl, drink 1 tablespoon of fruit juice, recheck your glucose in 15 minutes, and consult a health professional immediately, whether you notice symptoms of hypoglycemia or not (because some people can’t sense low blood sugar).

3. Glucose instability: Glucose levels that swing up and down frequently or unpredictably are unhealthy and usually mean that you are eating too much carbohydrate for your personal metabolism. Even if your glucose stays within a healthy range all the time, sudden spikes or drops of 30 mg/dl or more can make you feel unstable, tired, or anxious, and puts too much stress on your delicate insulin signaling system, which can lead to insulin resistance or type 2 diabetes over time.




HYPOGLYCEMIC SYMPTOMS WITH NORMAL BLOOD GLUCOSE?

Sometimes people experience symptoms that feel like hypoglycemia even though their blood glucose hasn’t fallen below 70 mg/dl. In most people, symptoms of “hypoglycemia” don’t occur because glucose is too low; they occur because glucose is falling too fast or from too great a height, causing their stress hormones to overreact. In these cases, the symptoms aren’t being caused by low blood sugar; they are caused by stress hormones the body releases to prevent low blood sugar. Imagine a frustrated parent who has to repeatedly pull their toddler down off the kitchen counter, so they won’t burn themselves on the stovetop. The toddler may experience it as unpleasant and jarring, but it is happening for the child’s own good. This protective hormonal reaction is fairly common and usually means that there are too many refined carbohydrates or too much carbohydrate in general in your diet for your metabolism to safely handle. If this happens to you, have something to eat so you’ll feel better, but consider changing your diet to prevent it from happening again.


Achieving Healthy Glucose Goals

Remember, every time your blood glucose spikes and crashes, your brain glucose follows suit. Stable blood glucose means stable brain glucose—and that will go a long way toward improving your peace of mind.

Your morning fasting glucose (before you’ve had anything to eat or drink except water) should be no higher than 99 mg/dl (between 70 and 85 is ideal). Many factors contribute to high fasting glucose. If your morning fasting glucose is too high, you may have eaten too much carbohydrate the day before or eaten too close to bedtime the night before. If your fasting glucose is consistently above 125 mg/dl consult a health care professional.

Any food that drives your glucose to 125 mg/dl or higher should be avoided. Aim to spend most of your day between about 70 mg/dl and 100 mg/dl. Keep your glucose below 125 mg/dl at all times, including 1–2 hours after meals, when it tends to be at its highest.



	Fasting Glucose (mg/dl)
	After-Meal (Postprandial) Glucose (mg/dl)



	Ideal: 70 to 85
	Best ≤110



	Normal: 70 to 99
	Better <125



	Prediabetes range: ≥ 100
	Good <140



	Diabetes range: >125
	Prediabetes range ≥ 140

Diabetes range ≥ 200




If you see unhealthy peaks and valleys in your glucose level, adjust the quality and quantity of carbohydrates in your diet until your glucose quiets down and remains in a healthy range at all times. You can start by simply removing all the refined carbohydrate from your diet, which all of us should do anyway. If that doesn’t help enough, you’ll next want to reduce the total amount of carbohydrate in your diet. How low you’ll need to go will depend on your metabolism—there’s more detailed guidance about dietary changes in chapter 16.

Connecting the Dots

Home glucose monitoring is a powerful tool that can show you whether the mental or physical symptoms you are having are related to your blood glucose levels. For example, my colleague Dr. Penny Figtree used a CGM to identify and solve problems with her glucose levels that had been causing lifelong discomfort. As she describes,


Porridge for breakfast has always seemed a very healthy breakfast option and one I had enjoyed for most of my life. However, one day, whilst wearing a continuous glucose monitor, I saw my blood glucose literally shoot up to almost 12 mmol/L [215 mg/dl] and then drop back down to below 4 mmol/L [72 mg/dl]. This was half an hour after eating some unsweetened porridge. I was shocked! After repeated experiments (which my daughter used for a science project!), I learnt that a 35-gram sachet [2/5 cup] of unsweetened traditional oats (100% Uncle Tobys whole grain rolled oats with water) always caused a spike to over 11 mmol/L [over 200 mg/dl] and then a sudden drop back down. Even steel-cut oats caused a rise to around 10 mmol/L [180 mg/dl]. Plain rice causes this spike too! The wonderful thing about this discovery is I have cured my lifelong reactive hypoglycaemia! These spikes and then drops in blood glucose trigger symptoms of shaking, tremulousness, heart palpitations, brain fog, and tunnel vision.

For my entire life I have dreaded this feeling randomly coming on but now I am cured. All it takes is mostly eating low carb and especially avoiding porridge for breakfast.

—Dr. Penny Figtree, MBBS (hons1) FRACGP, Port Macquarie, Australia



It’s not always this straightforward, but in Dr. Figtree’s case, all it took to cure decades of perplexing symptoms was a little curiosity, a CGM, and reducing her carbohydrate intake. I’ll share more examples of how changing your diet can change your mind throughout the book.
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DR. FIGTREE’S CGM READINGS

Dr. Figtree’s glucose response to traditional (rolled) oats and steel cut oats.

SUGAR: THE OTHER WHITE POWDER?

It’s easy to understand why it’s important to normalize glucose and insulin levels, but that doesn’t mean it’s easy to do. Looming behind the glucose-insulin metabolic roller coaster is the ominous shadow of the roller coaster of addiction: craving, consumption, glucose spike, bliss, insulin spike, glucose drop, craving. Many of us are addicted to sugar and don’t realize it. Those of us who have struggled with unmistakably addictive behaviors such as binge eating, intense cravings, and food secrecy acknowledge (at least to ourselves, if not publicly) that we have a problem, but for most people, sugar addiction can be difficult to recognize. This is because we have been taught to shamelessly love this substance from a very young age by well-meaning adults who, more often than not, are themselves addicted to sugar. We enjoy it, celebrate it, and expect to consume it every day. As Gary Taubes writes in The Case Against Sugar:


Imagine a drug that can intoxicate us, can infuse us with energy, and can do so when taken by mouth… Overconsumption of this drug may have long-term side effects, but there are none in the short term—no staggering or dizziness, no slurring of speech, no passing out or drifting away, no heart palpitations or respiratory distress. When it is given to children, its effects may be only more extreme variations on the apparent natural emotional roller coaster of childhood, from the initial intoxication to the tantrums and whining of what may or may not be withdrawal a few hours later.7



As both a plant-derived source of carbohydrate-based energy and a purified crystalline substance that reliably delivers instantaneous emotional gratification to the user, sugar blurs the lines between food and drug, making it just as challenging for addiction researchers to convict as for nutrition authorities to defend. The emerging science of sugar addiction tells us that sugar triggers the brain’s reward circuits to release dopamine, a neurotransmitter that signals pleasure and motivates us to seek more of the same. Repeated use of sugar can eventually dull the dopamine pleasure response, leading to compulsive overeating. Sugar also delays the release of acetylcholine, a neurotransmitter that (among other duties) signals satiety in the brain—essentially taking down the stop signs and encouraging nonstop eating.8 After reviewing the available research in this field, scientists at the University of Bordeaux concluded that “At the neurobiological level, the neural substrates of sugar and sweet reward appear to be more robust than those of cocaine.”9

Because sugar hijacks the hormones and neurotransmitter pathways that regulate your appetite and eating behaviors, when you are eating a diet that includes refined carbohydrates, you cannot trust your instincts. This is why the concept of “intuitive eating” fails so many people. Indeed, in a 2022 randomized controlled trial of 58 adults with obesity, an intuitive eating program made no difference in binge eating, emotional eating, or weight.10

As compelling as the science sounds, most of the research in this field has been conducted in animals, not people, leaving the door open to skepticism. Academics continue to debate whether sugar and other types of food addiction are real, but regardless of where the science may lead, it will never be able to tell you if you are addicted to sugar; only you can know that.

Removing refined carbohydrates from your diet is key to improving and protecting your metabolic health, and therefore your mental health. If you have any trouble eliminating sugar (and all of the other refined carbohydrates that turn rapidly into sugar in your body), you may be more attached to sugar than you realized. Unawareness of sugar addiction is common, partly because unawareness of sugar consumption is common. Many of my patients earnestly tell me that their diets are low in sugar because they don’t eat sweets, drink sugar-sweetened beverages, or add sugar to anything, but refined carbohydrates are so ingrained in our diets that most people eat them multiple times a day without realizing it. Sugar comes in a great many forms, some of which aren’t even sweet. Bread, potato chips, pizza, pretzels, and polished grains are all high in refined carbohydrate and can be just as addictive as candy. As one woman I consulted with confided: “I could do a face plant in a bowl of rice.”

I encourage you to explore your own relationship with sugar and other addictive ultraprocessed foods. Consider the following questions, taken from the modified Yale Food Addiction Scale (mY-FAS).11 (Find a link to the full questionnaire in appendix A.)


• Do you sometimes have difficulty controlling your intake of certain foods?

• Do you find yourself consuming certain foods even though you are not hungry?

• Do you sometimes feel sluggish or fatigued from overeating?

• Does your eating behavior cause you significant distress?

• Have issues related to food and eating interfered with your ability to function effectively?

• Do you keep consuming the same types or amounts of food despite significant emotional and/or physical problems related to your eating?



If you’ve identified any hallmarks of addictive eating, you’ll find tools to help set you on the road to recovery in part 4.

KNOWLEDGE IS POWER

As tasty, convenient, and fun as it may be to keep eating refined carbohydrates on a regular basis, that way of life comes at a steep price that may include mood disturbances, addictive eating, physical disability, and early death. Understanding how the foods you eat affect your metabolism and mental health empowers you to make healthier decisions that can change the course of your future.
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CHAPTER 8

Insulin Resistance: Your Brain’s Silent Enemy


Wouldn’t it be nice if the human body had an early alert system that advised us when something was about to go wrong with our health? Prediabetes offers a warning and gives us a chance to change the future.

—Diabetes Canada



The road to metabolic ruin is long, slow, and seemingly silent. So silent, that most families who experience health crises feel they’ve been ambushed by a tragedy they never saw coming. Mothers in their forties learning they have breast cancer. Husbands in their fifties dying from heart attacks. Grandparents in their seventies absorbing the dreaded diagnosis of early Alzheimer’s disease.

When families share the devastating news about their loved ones, the phrase I hear most often is “But I don’t understand why this happened… they were so healthy.” They will then list signs of good health: “Mom is a strict vegetarian who walks religiously every day.” “My husband biked a hundred miles a week and his cholesterol was perfect.” “Grandma is active in her community and does crossword puzzles every morning to keep her brain sharp; she had just had her annual physical and everything was completely normal.” Families and medical professionals alike chalk these catastrophes up to genes, age, or bad luck, but what all of these conditions have in common is insulin resistance—a metabolic disease most people have never heard of, most doctors don’t test for, and most of us already have.

Insulin resistance has reached epidemic proportions in the United States and in many other countries around the world. According to the Centers for Disease Control, ninety-six million Americans have insulin resistance, and seventy-eight million of them don’t know it.1 Another thirty-seven million Americans have full-blown type 2 diabetes,2 which is a severe, advanced stage of insulin resistance. Taken together, these statistics tell us that 52 percent of Americans have a significant degree of metabolic dysfunction. The United States outpaces most other nations in this regard,3 but the sad truth is that metabolic health is on the decline everywhere in the world. Seventeen percent of Australians,4 19 percent of Canadians,5 25 percent of New Zealanders,6 and 27 percent of people living in the UK have insulin resistance,7 and these statistics don’t even include those with type 2 diabetes.

Insulin resistance develops gradually and has usually already been present for many years before tragedy strikes. Unfortunately, there is no single test for insulin resistance, so we have to diagnose it in roundabout ways, but it’s easy to find if you know what to look for. In this chapter, I’ll show you how to evaluate yourself for insulin resistance using simple measurements you can do at home and simple blood tests you’ve probably already had. Once you learn to recognize the telltale signs of insulin resistance, you’ll be able to see most medical tragedies—including those of a psychiatric nature—coming from a mile away—and more importantly, you can take action to prevent them.

Phase One: Metabolic Instability

In the early stages of metabolic dysfunction, instability is the name of the game: whenever your sugary diet tries to drive your blood glucose up too high, your pancreas releases as much insulin as it takes to pull it back down again. How does insulin accomplish this? It binds to receptors on muscle and fat cells, and those cells respond by pulling glucose out of your circulation. Insulin also binds to receptors in the liver, signaling them to stop releasing glucose into the bloodstream. For a while, these cells respond dutifully to insulin’s instructions, keeping your glucose in a healthy range.

Phase Two: High Insulin Levels, Non-Diabetes Glucose Levels

However, if you continue to eat in an unhealthy way, you’ll be repeatedly bombarding your cells with insulin, which puts tremendous pressure on your insulin signaling system. Our cells simply weren’t designed to absorb and process large quantities of glucose multiple times per day. To pace themselves and protect themselves from overstimulation, your cells push back and become increasingly resistant to insulin’s instructions. Over time, a vicious cycle takes hold: the more resistant your cells become, the more insulin it takes to overcome that resistance, and the longer it takes to bring your glucose back down to normal. During this intermediate stage of metabolic malfunction, high insulin is the name of the game: instead of quickly going up and then right back down again, insulin goes up higher and stays up longer. As the disease progresses, insulin may need to remain high virtually all the time to cope with incoming glucose loads. This stage of metabolic dysfunction is insulin resistance.8


INSULIN RESISTANCE: WHAT’S IN A NAME?

Insulin resistance goes by several names, each with its own strengths and weaknesses.

“Prediabetes” is commonly used because insulin resistance often (but not always) leads to type 2 diabetes.

“Metabolic syndrome” refers to a cluster of familiar health problems that often go hand-in-hand with insulin resistance: increased belly fat, slightly elevated fasting blood glucose, high blood pressure, high triglycerides (blood fats), and low HDL cholesterol (the so-called good cholesterol—see chapter 11 for more information about cholesterol). There is more than one official definition of metabolic syndrome, but the most commonly used diagnostic criteria are listed below. Do any of these apply to you? Even though the official diagnosis of metabolic syndrome requires that you have at least three of these, every one of them is a sign of poor metabolic health, so your goal should be to get as close to zero as you can.

Metabolic syndrome (3 or more of the following):9


• Waist circumference: men > 40 inches, women > 35 inches

• Fasting blood glucose between 111–125 mg/dl or taking medication for high blood glucose (higher than 125 mg/dl means you have type 2 diabetes)

• Blood pressure >130/85 (or taking blood pressure medications)

• Fasting triglycerides ≥150 mg/dl

• HDL cholesterol: Men <40 mg/dl, women <50 mg/dl



“Insulin resistance” is the term I chose to use throughout this book, but it has its shortcomings as well. The first is that it suggests that insulin resistance itself is the primary problem when in reality, insulin resistance begins as a healthy reaction to an unhealthy situation—insulin levels that are too high. (Overexposure to any hormone will naturally result in hormone resistance.) Another point of confusion is that there are times when the body is programmed to produce more insulin than usual and become insulin resistant on purpose to allow glucose to be redistributed in special ways, such as during puberty and during pregnancy. This is called physiological insulin resistance, and it is completely healthy and normal.

“Hyperinsulinemia” (high blood insulin) is perhaps the most accurate term for insulin resistance. Unfortunately, this term isn’t very user-friendly, but it gets right to the root of the problem, because high insulin levels are what cause insulin resistance in the first place.


Phase Three: Type 2 Diabetes (and Most Other Health Catastrophes)

Type 2 diabetes occurs when the vicious cycle of climbing insulin levels and worsening insulin resistance eventually damages your metabolism to the degree that even persistently high levels of insulin can’t bring your blood glucose back down to normal—not even after fasting all night long. As mentioned, when your fasting blood glucose rises above 125 mg/dl, you officially have type 2 diabetes.

Insulin resistance is sometimes called prediabetes because every year, 10 percent of people with insulin resistance will progress to type 2 diabetes if they don’t change course10—but type 2 diabetes is just the tip of the iceberg, because persistently high insulin levels and insulin resistance secretly set the stage for most of the diseases we dread. It would therefore be just as accurate to think of insulin resistance as “pre-fatty liver,” “pre-obesity,” or “pre-heart attack.”

Insulin resistance either instigates or aggravates all of the conditions you see listed here.



	Health Condition
	Effect of High Insulin



	Non-alcoholic fatty liver disease (NAFLD)
	Insulin tells the liver to turn excess glucose into fat.11

98% of people with NAFLD have insulin resistance.12



	Tinnitus, vertigo, and hearing loss
	High insulin levels disrupt electrical signaling in the ear.

More than 90% of people with inner ear problems such as tinnitus, vertigo, and hearing loss have high insulin levels.13



	Coronary artery disease

(CAD)
	High insulin promotes high blood pressure and inflammation of the coronary arteries; also impairs their ability to relax.14

At least ¾ of people with CAD have insulin resistance.15



	Obesity
	High insulin tells fat cells to stop burning fat.16

More than 90% of people with obesity have insulin resistance.17



	Gallbladder disease
	High insulin tells the liver to overproduce cholesterol, thickening bile.18



	Breast cancer
	High insulin tells breast cells to grow and multiply more than they should.19



	Colon cancer
	High insulin tells colon cells to grow and multiply more than they should.20



	Polycystic ovarian syndrome (PCOS) and infertility
	High insulin levels raise testosterone levels in the ovaries.

70% of women with PCOS have insulin resistance.21



	Prostate enlargement
	The higher the fasting insulin, the faster the prostate grows.22



	Erectile dysfunction (ED)
	Insulin resistance impairs ability of blood vessels in the penis to relax and dilate.

More than 50% of men with ED have insulin resistance.23



	Stroke
	High insulin levels promote blood clot formation and make it harder for blood vessels to relax and dilate.24



	High blood pressure
	Insulin tells kidneys to retain sodium and water.25
50% of people with high blood pressure have insulin resistance.26



	Acne
	High insulin levels raise levels of androgens, hormones that tell pores to overproduce an oily/waxy substance called sebum.

About ¾ of people with acne have insulin resistance; the higher the insulin level, the more severe the acne.27





Some of these conditions have become so common that we think of them as a normal part of getting older, but many of these conditions are driven more by insulin resistance than by age. Do you have any of these conditions? If so, you may have insulin resistance—and the more of these conditions you have, the more likely it is.

As you can see, insulin resistance itself is a dangerous metabolic disease, whether it ever progresses to type 2 diabetes or not, yet four out of five Americans who have this hazardous condition don’t know they have it. How can that be?

Unfortunately, most doctors don’t look for insulin resistance. Instead, they look for full-blown diabetes by ordering a fasting blood glucose or a hemoglobin A1C (a test that reflects your average blood glucose over the past three months). The problem with this approach is that both of these glucose tests can look perfectly normal even if you have had insulin resistance for many years. Remember: people with insulin resistance have high insulin levels, and all that extra insulin keeps glucose levels under control… until it can’t. That means that fasting glucose is the last domino to fall. We think of type 2 diabetes as a glucose problem, but it begins as an insulin problem that gradually worsens over time—it can take up to twenty years for insulin resistance to progress to type 2 diabetes.28 This is why a much better test for metabolic dysfunction is a fasting insulin level. This inexpensive blood test tells you how much insulin your pancreas has to produce to keep your glucose in check.

I test all of my patients for insulin resistance—and I train other psychiatric professionals to do the same—because it provides insight into brain metabolism that a standard psychiatric interview cannot. Testing is essential because traits we think of as hallmarks of good health such as youth and physical fitness do not protect people from insulin resistance. Children, slender people, and even elite athletes can have insulin resistance, which is why so many seemingly healthy people go undiagnosed until it’s too late.

We have known for decades how dangerous glucose and insulin regulation problems are for our physical health, but we have only recently begun to piece together that our mental health is just as vulnerable to these metabolic disturbances, if not more so, because the brain is so exquisitely sensitive to fluctuations in fuel supply.

The scientific exploration of the connection between metabolic problems and most psychiatric problems is still in its infancy, except when it comes to Alzheimer’s disease. A robust body of research has produced multiple lines of high-quality evidence detailing the relationship between insulin resistance and Alzheimer’s disease, and the verdict is in: Insulin resistance is a key driving force behind most cases of Alzheimer’s disease.29


DO YOU HAVE INSULIN RESISTANCE?

There is no single direct test for insulin resistance, so doctors use a combination of three simple blood tests—fasting insulin, fasting lipids (cholesterol and triglycerides), and fasting glucose—to estimate where you stand on the insulin resistance spectrum. If you’ve had any of those tests in the past six months or so (and you haven’t made any significant changes to your lifestyle since then), you can use the results from those tests. If not, ask your doctor to order these tests for you (or you can order tests yourself; see chapter 17). You don’t need every test on the list—just choose a few that you’ve already had or that are easiest for you to obtain. Note: “fasting” means nothing to eat or drink except water for twelve to fourteen hours prior to the test.



	Test
	Result



	Fasting insulin
	Higher than 10 µU/ml makes insulin resistance very likely

Stay in the single digits; below 6 µU/ml is ideal



	Fasting blood glucose
	Above 100 mg/dl = insulin resistance

Below 100 mg/dl is good; between 70 and 85 mg/dL is ideal



	Fasting triglycerides
	Below 100 mg/dl is ideal

Over 150 mg/dl makes insulin resistance very likely

(Note: African Americans can have very low fasting triglycerides but still have insulin resistance)



	HDL cholesterol
	Men: higher than 40 mg/dl is good

Women: higher than 50 mg/dl is good



	Triglyceride-to-HDL ratio

(Divide your triglycerides by your HDL)
	Below 2.0 is good; the closer to 1.0 the better

(Your triglycerides should be no more than twice your HDL)



	Waist-to-height ratio

(Divide your waist circumference by your height)
	Below 0.5 is good

(Your waist circumference should be less than half your height)



	HOMA-IR

(Homeostatic Model Assessment of Insulin Resistance)
	[fasting insulin (µU/ml) x fasting glucose (mg/dl)] ÷ 405

Less than 1.0 is excellent

1.8 or higher indicates insulin resistance



	Kraft insulin assay

This is the most accurate insulin resistance test available to consumers but also the most complicated. It measures your glucose and your insulin levels at several timepoints before and after drinking a 75 gram dose of glucose to see how your metabolism handles the glucose load. Learn more in this informative video by Ivor Cummins featuring Dr. Joseph R. Kraft, the pathologist who developed this test: https://youtu.be/w0nV-_ddXoc.
	





LEARNING FROM ALZHEIMER’S DISEASE

Alzheimer’s disease robs one in ten Americans over the age of sixty-five of their dignity and humanity by slowly eroding their intellectual, emotional, and physical capabilities. More than six million Americans suffer from Alzheimer’s disease today, and this number is expected to more than double by the year 2050,30 taking an enormous toll on the hearts, minds, and wallets of individuals, families, and communities. And while Americans may lead the way, Americans are not alone; at fifty-five million patients and counting,31 Alzheimer’s is now the most common neurodegenerative disease in the world.

Sadly, we are all intimately familiar with the contours of this disease. First come forgetfulness, word-finding problems, and occasional mild confusion. Increasingly, everyday tasks become challenging, and clouds of depression, irritability or suspiciousness may roll in. As the disease marches on, the ability to recognize beloved faces wanes, serious psychiatric symptoms including paranoia and even hallucinations may emerge, and bodily functions as basic as swallowing eventually become impossible. How is it that a single illness can cause such a staggering variety of disabling symptoms? Most people think of Alzheimer’s as a memory disease, but in fact Alzheimer’s is a neurodegenerative disease that cripples and kills not just memory-making cells, but many other brain cells as well, eventually leading to the widespread disintegration of the brain.

We feel hopeless in the face of Alzheimer’s disease, because we’re told that nobody knows what causes it, and that no effective treatments exist. According to the Alzheimer’s Association, Alzheimer’s disease is the only disease in the top ten causes of death in the United States that cannot be prevented, slowed, or cured.32 Until recently, despite thousands of clinical trials conducted over four decades and costing billions of dollars, not a single medicine had emerged that could provide meaningful relief of symptoms, let alone alter the course of the illness.33 This dismal track record has led several major companies to scale back34 or entirely abandon35 their Alzheimer’s drug development programs. It was against this backdrop of failure and hopelessness that the pharmaceutical company Biogen cajoled the FDA in 2021 into fast-tracking approval for a brand-new monoclonal antibody treatment for Alzheimer’s disease called aducanumab, and a sister medication called lecanemab was approved in 2022. These controversial intravenous drugs cost tens of thousands of dollars per year, offer barely perceptible improvements in cognitive test scores, and come with a significant risk of brain bleeding and swelling.36

Experts tell us the major risk factors for Alzheimer’s disease—age, genetics, and family history—lie completely beyond our control. Messages like these make us feel like sitting ducks, simply waiting around to see whether Alzheimer’s disease will strike us next.

The little-known truth is that scientists now understand a great deal about what lays the groundwork for most cases of Alzheimer’s disease—more than enough to confidently conclude that this scourge may be largely preventable.

Is Alzheimer’s Disease a Modern Malady?

We can’t travel back in time to study the brains of our ancestors from centuries past, but written records tell us that prior to the 1900s, descriptions of Alzheimer’s and similar forms of dementia are hard to find,37 suggesting that this vicious disease may be a relatively new phenomenon. In fact, the very origin of the word “dementia” dates back only to the early 1800s. In 1906, when German psychiatrist Dr. Alois Alzheimer first described the disease that bears his name, the condition was considered extremely rare.38 Little did he know that a century later, his name would become a household word.

Alzheimer’s disease has become so commonplace that most of us think of it as a normal part of the aging process.39 But consider this: one-third of Americans over the age of eighty-five falls prey to this ruthless condition—which means that two-thirds do not.

We all know people over eighty-five with razor-sharp minds who lead rich, fulfilling lives. To this day, my ninety-year-old mother works full time caring for adults with developmental disabilities—keeping track of their appointments, medications, food preferences, social calendars, and countless other important details. She knows all the best local driving shortcuts, has a quick wit, and a zest for life. The fact that the majority of the “oldest old” members of society are spared dementia makes it plain that Alzheimer’s disease is not part of the normal aging process. This then begs the question: Why is it that some brains deteriorate with age while other brains thrive?

Insulin Resistance Is Pre-Alzheimer’s Disease

For decades, scientists hunted for the answer to this fundamental question. Then, in 2005, Brown University neuroscientist Dr. Suzanne de la Monte published a groundbreaking paper proposing a fresh new theory about the origins of Alzheimer’s dementia: “AD [Alzheimer’s disease] may represent a neuro-endocrine disorder that resembles, yet is distinct from, diabetes mellitus. Therefore, we propose the term, ‘Type 3 Diabetes’ to reflect this newly identified pathogenic mechanism of neurodegeneration.”40

Cited by nearly 2,000 scientific publications since, this important paper continues to inspire new studies around the world, contributing to a growing body of scientific knowledge that supports Dr. de la Monte’s pioneering insights. Understanding that the destruction of our most precious organ is driven in large part by blood sugar and insulin regulation problems—problems we already know how to manage—represents a profound paradigm shift in the field and ushers in an exciting new era of Alzheimer’s disease prevention.

A staggering 81 percent of people with Alzheimer’s disease have insulin resistance or type 2 diabetes, a rate twice as high as among their cognitively healthy peers.41 Furthermore, the younger you are when you are diagnosed with type 2 diabetes, the greater your risk of developing Alzheimer’s as you age.42 The term “type 3 diabetes” is catching on because it summarizes in three words the powerful connection between two of the most common and most dreaded diseases we face: type 2 diabetes and Alzheimer’s disease—both of which are driven by insulin resistance.

Insulin Resistance and the Brain

Recall that brain glucose levels mirror blood glucose levels, so the higher your blood sugar, the higher your brain sugar. With insulin and the brain, it’s a different story.

In those of us with persistently high blood insulin levels, the receptors responsible for escorting insulin across the blood-brain barrier can become increasingly resistant to insulin, making it harder and harder for insulin to penetrate the brain.43 Therefore, over time, as counterintuitive as it sounds: The higher your blood insulin, the lower your brain insulin.

Low brain insulin is a serious problem, because without insulin, brain cells can’t process glucose and turn it into the energy and components they need to thrive. Cells deprived of adequate insulin can’t utilize glucose at full capacity; so instead of flourishing, they sputter and struggle to maintain normal operations. This dire predicament is called cerebral glucose hypometabolism—sluggish brain glucose processing. This brain energy slowdown can be detected with a PET scan (positron emission tomography scan)—a technique that generates three-dimensional images of the brain’s glucose usage patterns. (These scans cost thousands of dollars and are not usually covered by insurance.) PET scan studies conclusively show that the more insulin resistant you are, the less glucose your brain can utilize.44 Your brain will still absorb plenty of glucose, but it will become increasingly difficult for it to absorb enough insulin to process that glucose. If your brain has become insulin resistant, it can be swimming in a sea of glucose and still be starving to death.

The Hungry Hippocampus. Which brain cells are among the first to suffer the consequences of an insulin shortage? The cells of the hippocampus—your brain’s learning and memory center. The hippocampus is a seahorse-shaped mini-organ buried deep inside your brain with special properties that make it particularly vulnerable to insulin resistance.

Whenever you’re learning something for the first time, memory cells inside the hippocampus sprout tiny new dendritic spines to connect with neighboring cells and build new circuits. (You may recall that this remarkable ability of the brain to remodel itself in response to our experiences is called neuroplasticity.) As a master growth hormone, insulin is crucial to the process of dendritic spine formation, growth, and survival.45 The hippocampus also possesses the rare ability to give birth to brand-new brain cells46—yet another growth process that requires insulin.

Hippocampal cells need so much energy to do their important work that they often require extra boosts of glucose. These special glucose surges require insulin, making the hippocampus even more prone to problems than other areas of the brain when insulin is in short supply.47 If there isn’t enough insulin in your brain to supercharge your hippocampus, or if your hippocampus isn’t responding normally to insulin’s signals, recording new memories will be challenging. This helps to explain why short-term memory problems are among the earliest signs of this disease; for people with Alzheimer’s dementia, learning new information or recalling recent events is much harder than remembering things that happened a long time ago.

Without access to adequate insulin, the hungry hippocampus struggles to chronicle new memories, and its cells begin to shrivel and die. Hippocampal atrophy (shrinkage of the hippocampus) is an ominous harbinger of Alzheimer’s disease. By the time a person headed for Alzheimer’s disease notices memory problems, the hippocampus has already shrunk by more than 10 percent.48

Plaques and Tangles: Smoking Guns or Red Herrings? Sadly, the fundamental role insulin resistance plays in the development of Alzheimer’s disease remains underappreciated. Instead, many experts, institutions, and organizations continue to devote much of their time and resources to flashier elements of the disorder: amyloid plaques and neurofibrillary tangles.

This fixation began in 1906, when a woman by the name of Auguste Deter died in a hospital in Frankfurt, Germany, after suffering for five long years with severe, progressive paranoia and confusion. The origin of her symptoms being a mystery, the hospital director sent brain specimens from Frau Deter’s autopsy to Dr. Alzheimer in Munich for examination.49 Dr. Alzheimer was a neuropathology expert who had spent many years studying and writing about brain anatomy, so when he scrutinized Frau Deter’s brain under the microscope and saw the two peculiar protein formations that we now refer to as amyloid plaques and neurofibrillary tangles, he knew these were new and important discoveries.

In the long hunt for treatable root causes of dementia, these plaques and tangles have remained the focus of intense scientific curiosity and research, and many investigators continue to believe these oddities drive the development of dementia. As you’ll see, while they may play some role in the course of the disease, it’s becoming clear they are not in the driver’s seat.50

Amyloid Plaques

Under stress, brain cells release protein fragments called amyloid peptides to help defend themselves—so amyloid itself is good. However, if these fragments clump together into amyloid plaques, they can interfere with brain cell signaling, but they do not appear to be the root cause of Alzheimer’s disease. Forty percent of people over age eighty are walking around with amyloid plaques in their brains yet have not a whiff of cognitive impairment.51 Furthermore, researchers have spent decades of time and billions of dollars studying amyloid and designing drugs to attack it, yet, with the dubious exception of the new monoclonal antibody treatments, every single one of these drugs has failed in clinical trials.52

It appears that the insulin-resistant brain may be fertile ground for plaque development. As a hormone intimately involved in growth and repair, insulin stimulates production of insulin-degrading enzyme—which not only breaks down used insulin molecules but helps clear away excess amyloid molecules as well. People with low brain insulin therefore have lower levels of this enzyme, making it easier for excess amyloid to clump into plaques. In this way, maintaining healthy levels of brain insulin may help protect against plaque formation in the first place.53

Neurofibrillary Tangles

Some scientists who have lost faith in the amyloid hypothesis have turned their attention to the tantalizing possibility that neurofibrillary tangles might be more to blame for the brain’s descent into dementia. Neurofibrillary tangles are also big abnormal clumps of proteins—tau proteins, to be exact. Tau is a housekeeping molecule that helps maintain cell infrastructure. When tau proteins abandon their posts, they can band together and form large, dysfunctional, flame-shaped tangles that accumulate inside cells, disrupting normal brain cell architecture. Tau tangles can wreak such havoc that some cells may ultimately decide to commit apoptosis—cellular suicide.54

People are more likely to experience cognitive problems if they have tangles than if they have plaques,55 so it is understandable that some scientists find them attractive as potential Alzheimer’s disease culprits. But again, before we become obsessed with tangle removal, it is worth stopping first to wonder: What prompts tau proteins to gang up on the very cells they are supposed to be taking care of?

In the healthy brain, insulin works to keep tau proteins at their stations, maintaining order. However, when insulin is in short supply, tau proteins desert their stations and accumulate into toxic heaps. This is just one more way in which insulin deficiency in the brain helps set the stage for neurodegeneration and cell death.56

Guilt by Association? The tau hypothesis has taken off like a rocket, but some scientists caution that the tau theory may be yet another red herring distracting us from the true underlying causes of Alzheimer’s disease. It is beginning to look like the tale of tau may mirror not only amyloid’s story, but also the stories of other well-meaning proteins unfairly blamed for the neurodegenerative diseases they happen to be associated with. Alzheimer’s disease, Parkinson’s disease, Huntington’s disease, and Lou Gehrig’s disease (ALS) all sport curious clumps of signature proteins that have captured the imagination of pharmaceutical researchers, luring them into careers spent aiming their talents at the wrong targets.

The human body is intelligently designed—everything it does, it does for a reason. Does the aging brain purposefully churn out toxic dysfunctional proteins to hasten its own demise? Unlikely. In a 2019 review of the evidence, scientists from New Zealand’s University of Canterbury Mental Health and Nutrition Research Group pointed to problems with brain metabolism as the most likely driver of plaques, tangles, and the progression of Alzheimer’s disease.57

Neurotransmitter Problems: Acetylcholine and Glutamate

In addition to filling up with plaques and tangles, the Alzheimer’s brain suffers from imbalances in neurotransmitters important to memory function. One hallmark of Alzheimer’s disease is the gradual disappearance of brain cells that produce acetylcholine. When this problem was first identified in the 1970s, it was considered a revolutionary breakthrough in Alzheimer’s research and led to the development of drugs designed to prolong the activity of the dwindling amounts of acetylcholine the brain was still able to produce. However, these medicines—donepezil (Aricept), rivastigmine (Exelon), and galantamine (Razadyne)—can’t bring back the cells that have already vanished, and they are powerless to prevent the ongoing destruction of the acetylcholine-producing cells that remain. What is killing these precious cells? Tau and amyloid accumulation are partly to blame, but low brain insulin activity helps pull the plug by reducing the supply of nerve growth factor—a nurturing protein these cells need in order to thrive.58

The other commonly prescribed drug that may provide some support for the Alzheimer’s brain is memantine (Namenda), a medicine that tones down the activity of glutamate, a neurotransmitter that can spin out of control in Alzheimer’s disease. The process of neuroplasticity requires fine tuning of glutamate to get the levels just right. Too little glutamate shifts the brain into neutral, bringing construction and maintenance of new synapses to a halt, but too much glutamate shifts the brain into a toxic state of overdrive, fueling the inflammation and oxidative stress that directly contribute to the widespread neurodegeneration we see in Alzheimer’s disease.59 Insulin resistance contributes to this problem both by interfering with healthy glutamate metabolism and function60 and by promoting amyloid and tau buildup; amyloid plaques and tau tangles can damage the glutamate regulation system over time and allow glutamate to reach dangerously high levels that are capable of triggering cell death.61

Are You Already on the Road to Alzheimer’s Disease?

Just as type 2 diabetes doesn’t happen overnight, neither does Alzheimer’s disease—Alzheimer’s disease is quietly preceded by decades of dwindling brain glucose metabolism.62 Sluggish brain glucose processing has been documented in people in their fifties, sixties, and seventies who have no cognitive symptoms at all.63 In fact, your brain can lose up to a quarter of its total glucose-processing power before you notice any problems with your memory.64 Researchers have even found PET scan evidence of brain glucose processing problems in insulin-resistant women in their early twenties who also reported no cognitive issues.65 Yet deep inside their brains, unbeknownst to them, glucose processing is slowing down, plaques and tangles are accumulating, neurons are malfunctioning, and the hippocampus is silently shrinking. The realization that dementia develops so stealthily prompted the National Institute on Aging and the Alzheimer’s Association to create a new diagnostic system in 2011 that now includes two new pre-clinical (symptom-free) stages which can only be detected by brain imaging (PET scan, MRI) or lumbar puncture (spinal tap),66 but these are expensive, invasive tests that are not available to most people.

Fortunately, there is a much simpler and more empowering tool at your disposal that can provide insight into your brain’s metabolism: you can evaluate yourself for insulin resistance.

Just as you can’t afford to wait until your fasting glucose becomes abnormal to think about type 2 diabetes, you can’t afford to wait until you reach a certain age or notice memory problems to think about Alzheimer’s. The good news is that this slow, downhill slide in brain power has much more to do with your metabolic health than with your age, your amyloid levels, or your ancestry,67 meaning you have the power to influence the course of your intellectual future by changing your diet.

IS INSULIN RESISTANCE “PRE-MENTAL ILLNESS?”

Decades of careful Alzheimer’s research has taught us this: The fundamental problem that insulin resistance creates for the brain is restricted access to energy. We still have a lot to learn about how insulin resistance influences psychiatric conditions other than Alzheimer’s disease, but it stands to reason that an energy shortage could make it more difficult for the brain to control mood, thinking, and behavior, and emerging evidence supports this idea.

Signs of insulin resistance are strongly associated with psychiatric disorders; that is to say, people with insulin resistance are much more likely to suffer poor mental health, and vice versa. For example:


• People with glucose levels in the prediabetes range are 2.7 times more likely to develop major depression than people with normal glucose levels.68

• People with newly diagnosed bipolar disorder are 3.5 times more likely to have metabolic syndrome than their peers without bipolar disorder.69

• People with newly diagnosed schizophrenia are 3.7 times more likely to have insulin resistance than their peers without schizophrenia.70



Did you notice the size of these associations? You may recall from chapter 3 that for an association between any two things to be meaningful, it should be at least 2.0. These associations all fall above this threshold. They still can’t tell us whether metabolic problems cause these mental health conditions—but they are strong enough to tell us that the relationship between the two may be more than just a coincidence—a causal relationship between the two is plausible. Given everything Alzheimer’s research has taught us about how insulin resistance disrupts normal brain structure and function, it would be surprising to me if insulin resistance didn’t have the potential to cause other mental health disorders—or at least to play a significant role in their origin or severity.

People with Alzheimer’s disease often suffer from symptoms that look identical to those of major mental illnesses such as depression, mood swings, anxiety, paranoia, hallucinations, and insomnia. When symptoms such as these appear in young people without Alzheimer’s, could they be early warning signs of brain degeneration? In other words, could brain energy deficits be the root cause or at least a contributing cause of psychiatric disorders other than Alzheimer’s disease?

We’ve known for a very long time that depression, bipolar disorder, and schizophrenia are chronic illnesses that can worsen over the years, and even lead to cognitive decline. PET scans of depressed patients who don’t respond to antidepressants show pronounced slowing in brain glucose processing when compared to patients who improve on antidepressants.71 Furthermore, a large multinational study72 found that people with depression had on average a 24 percent reduction in the size of the hippocampus—the same brain region notorious for shrinking in Alzheimer’s disease—which may help to explain why depression doubles your risk for developing dementia later in life.73 Stanford University psychiatrist Dr. Natalie Rasgon was the first to notice that insulin resistance could be “the missing link” between these two common conditions, writing in 2005: “Insulin resistance may be an important therapeutic target for effective management of depressive disorders, and possibly, prevention of Alzheimer’s Disease.”74

In bipolar disorder, some brain areas process glucose better than others, but overall, there is a reduction in glucose usage compared to people without bipolar disorder.75 Hippocampus size is also smaller,76 and having a diagnosis of bipolar disorder more than doubles your chances of developing dementia later in life.77

In people with schizophrenia who also have insulin resistance, brain cells process glucose more slowly, causing glucose to accumulate to higher levels inside the brain. This group of people also performs less well on memory tests than those without insulin resistance.78 Hippocampus size is also smaller in people with schizophrenia,79 and people with schizophrenia are 2.5 times more likely to be diagnosed with dementia as they age.80

Researchers have also detected sluggish brain glucose processing in adults who have had ADHD (attention deficit hyperactivity disorder) since childhood,81 people with borderline personality disorder,82 and people with OCD (obsessive-compulsive disorder) who have hoarding behaviors.83 Given that insulin resistance and compromised brain glucose processing are features of so many different psychiatric conditions, it would make sense to offer patients treatment options capable of addressing these head-on.

Beyond Association: Insulin Resistance and Bipolar Disorder

Dr. Cynthia Calkin, a metabolic psychiatrist at Dalhousie University, is the first researcher to put this to the test in a randomized controlled trial. In 2015, she observed that her patients with bipolar disorder who also happened to have insulin resistance or type 2 diabetes were more likely to have chronic mood symptoms, more likely to experience rapid cycling mood patterns, and less likely to respond to lithium, a mood-stabilizing medication.84 She then designed a sophisticated experimental protocol to explore whether reversing insulin resistance using metformin (a medicine commonly prescribed for type 2 diabetes) could help people with longstanding bipolar disorder who had tried multiple psychiatric medications without relief. The results of her study, published in 2022, were striking: reversal of insulin resistance substantially improved depression symptoms in every case.85

When I asked Dr. Calkin what it felt like to witness these outcomes, she said, “Almost 90% of the patients in [this] study had not had a single remission in 25 years. It has been a relief to discover a new mechanism-based treatment that can get these patients better.”86

In an interview with the CBC (Canadian Broadcasting Corporation), Kellie Williams, a Nova Scotia resident who participated in the study, shared her experience:87 “My depression felt like if someone had passed away.… There were some times, several times, where I contemplated suicide. To try and get rid of that despair or pain I felt, I actually started cutting as well, just to try and redirect that pain you feel inside your head.” After reversal of her insulin resistance—a condition she didn’t know she had until Dr. Calkin tested her for it—her depression went away. “I couldn’t believe it was actually gone.” Williams added, “I’d never felt such a sense of wellness in my life. This is truly a miracle.”

If reversing insulin resistance with a simple diabetes medication helps people with bipolar disorder feel better, it would be reasonable to think that reversing insulin resistance with lifestyle changes could do the same. One of the most effective ways to address insulin resistance is with a ketogenic diet, and in the next chapter, you will see how much promise this intervention holds not only for the treatment of bipolar disorder, but for the treatment of many other psychiatric conditions as well.

Piecing the Puzzle Together

If you have insulin resistance, and you eat in an unhealthy way, your brain glucose levels will be unstable, your brain insulin activity will be low, and your brain will struggle to produce energy. Excess glucose sugarcoats vital brain molecules, setting off waves of inflammation and oxidative stress that your low-insulin brain lacks the power and materials to fight.88 Without the resources it needs to neutralize oxidative stress and heal inflammation, your brain’s fragile landscape could continue to smolder indefinitely.

How exactly will chronic inflammation, oxidative stress, and sluggish brain glucose processing affect your mental health? I believe this is where genetics, family history, early life nutrition, environmental exposures, and life experiences come into play. Whether you develop mood, concentration, anxiety, social, behavioral, or memory problems—or some combination of these—may depend largely on the biological cards you have been dealt and how you have lived your life to this point. But take heart: No matter what your past looks like or what your vulnerabilities may be, you have it within your power to fundamentally change the way your brain does business, and that could make all the difference.
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CHAPTER 9

The Promise of Ketogenic Diets for Mental Health


I’m convinced that nutritional measures can have a profound impact and lead to very important benefits, which makes me say that this represents the future direction to develop in psychiatric care.

—Albert Danan, MD



Several years ago, a young man with epilepsy and autism behaviors adopted a ketogenic diet and experienced substantial improvements in both conditions within only a few weeks, ultimately becoming seizure-free. It just so happened that this young man was a relative of my friend and colleague Dr. Albert Danan, who has been practicing psychiatry in Toulouse, France, for more than thirty-five years. Having witnessed this remarkable transformation in brain health in a member of his own family, Dr. Danan became curious about whether this same diet might be able to help some of his own patients.

The population Dr. Danan serves is comprised primarily of people of French and North African descent with severe mental illnesses, most of whom he has been working closely with for many years or even decades. He invited thirty-one of his most treatment-resistant patients with major depression, bipolar disorder, or schizoaffective disorder (a form of schizophrenia which also affects mood) to try a ketogenic diet under his close supervision in the Clinique du Castelviel, a local psychiatric hospital. As is so often the case in people with chronic mental illness, all of these volunteers also had markers of poor metabolic health such as high blood glucose, high blood pressure, high triglycerides, and obesity. Many were unable to work due to psychiatric disability. All of them were taking multiple psychiatric medications, and all of them had been hospitalized before by Dr. Danan one or more times at either the Clinique du Castelviel or at a similar sister hospital nearby. Having exhausted all other treatment options, they agreed to participate.

What happened was extraordinary.

By week three, every one of the volunteers who stuck with the plan (twenty-eight of the original thirty-one) began improving—both metabolically and psychiatrically. All twenty-three people with depression symptoms experienced substantial improvements in mood, and all ten people with schizoaffective disorder experienced substantial reductions in psychosis symptoms. Twelve people (44 percent) achieved full clinical remission, and eighteen people were discharged from the hospital on less psychiatric medication than they were taking at the time of admission. All but one patient lost weight, despite the fact that nearly all were taking antipsychotic medications, which are notorious for causing stubborn weight gain.

The dietary prescription used in this study was adapted from the protocol that one of our co-authors, Dr. Eric Westman, has used in his weight-loss research at Duke University for many years. The plan consisted almost exclusively of meat, seafood, poultry, eggs, vegetables, nuts, and cheese; it was low in carbohydrate (20 grams per day maximum) and moderate in protein (15 to 20 percent of calories), with the remainder of daily calorie requirements coming from fat. The diet was well tolerated, and no medical or psychiatric safety issues arose.


DR. DANAN’S DIET PROTOCOL

15 to 20 percent protein, 75 to 80 percent fat, and 5 percent carbohydrate


• Protein: Meat, seafood, poultry, and eggs—including their natural fats, free of starchy coating. (Limit to 15–20 percent of daily calories.)

• Eat 2 cups of salad vegetables per day. Permitted vegetables include all leafy greens, arugula, bok choy, cabbage, chives, endive, radishes, scallions, and watercress.

• Eat 1 cup of cooked vegetables per day (measured cooked). Permitted vegetables include artichokes, asparagus, broccoli, Brussels sprouts, cauliflower, celery, cucumber, eggplant, green beans, jicama, leeks, mushrooms, okra, olives, onions, peppers, pumpkin, shallots, snow peas, bean sprouts, alfalfa sprouts, sugar snap peas, summer squash, tomatoes, rhubarb, wax beans, and zucchini.

• Permitted snack foods: ham, pâté, chorizo, salami, hard-boiled eggs, sugar-free gelatin.

• Other permitted foods: cheese, up to 100 g per day; cream and oils, 2 to 8 tablespoons per day (depending on weight loss goals); mayonnaise, 2 to 3 tablespoons per day; lemon juice, up to 4 teaspoons per day; avocado, up to 1 per day; 85% dark chocolate, 2 squares per day; soy sauce, up to 2 tablespoons per day.

• Drink plenty of (sugar-free) fluids when thirsty, and consume broth twice a day.




These outcomes were so unexpected that Dr. Danan and I collaborated with Duke University obesity medicine researcher Dr. Eric Westman and University of Michigan behavioral medicine researcher Dr. Laura Saslow to publish them in June of 2022.1

As a co-author of this paper, naturally I view its findings in a positive light, but having practiced psychiatry for more than twenty years I can tell you that we never see results like this with standard psychiatric treatments. Clinical remission is rare, most people leave psychiatric hospitals on more medication, and metabolic side effects such as weight gain are common. In this case, the remission rate was high, and instead of side effects, people were enjoying side benefits: healthy reductions in weight, blood pressure, blood sugar, liver enzymes, and triglycerides.

This wasn’t a randomized controlled trial, so we can’t be certain that the ketogenic diet itself was responsible for the unprecedented improvements we reported. However, we believe it contributed considerably to these outcomes, as they would otherwise be difficult to explain. These patients had previously benefited very little from attentive outpatient care, multiple medications, and psychiatric hospitalization—the only difference between this hospitalization and previous hospitalizations was the addition of the ketogenic diet.

These observations offer tremendous hope, because they suggest that a ketogenic diet could bring significant relief to people with serious mental illnesses, regardless of the nature or duration of their symptoms.

WHAT IS THE KETOGENIC DIET?

The ketogenic diet is any way of eating that lowers insulin levels enough to burn fat and generate metabolically meaningful levels of ketones in the blood.

Most experts consider metabolically meaningful ketosis to begin at blood ketone levels of 0.5 mM (millimolar). I’ll show you how to measure ketones in chapter 18, but for now, just know that if your blood ketone level is at least 0.5 mM, you are “in ketosis.”

There is no one-size-fits-all ketogenic diet plan because we are each metabolically different, and we have different dietary preferences. Some people think a ketogenic diet must be high in animal protein, contain lots of saturated fat, or completely exclude fruit, but these impressions are inaccurate. The ketogenic diet isn’t a dietary pattern; so long as you achieve ketosis, you can follow any dietary pattern you like—including vegan (no animal foods), carnivore (no plant foods), and everything in between. There are even strategies such as calorie restriction and fasting that will shift your metabolism into ketosis while still allowing a fair amount of carbohydrate, but continuing strategies like those long-term would be unsustainable, so the ketogenic diets in this book will follow these widely accepted guidelines:

Ketogenic diets should be very low in carbohydrate. The goal of any ketogenic diet is to lower insulin. Since carbohydrate is the macronutrient that tends to raise insulin the most, lowering carbohydrate is key; from a metabolic perspective, carbohydrate is the “noisiest” macronutrient you can eat.

Ketogenic diets should be moderate in protein. Overeating protein can interfere with ketosis because protein stimulates insulin—although, in most cases, not nearly as much as carbohydrate does. However, protein is essential and it is the most important macronutrient in your diet, so undereating protein can be dangerous.

Ketogenic diets should be relatively high in fat. The majority of calories in ketogenic diets come from fat instead of carbohydrate. Fat stimulates almost no insulin response, so from a metabolic perspective, fat is the “quietest” macronutrient you can eat.

Ketogenic diets exist on a spectrum from the relaxed modified Atkins diet shown above on the left, to the strict classic ketogenic diet on the right. (The original Atkins diet, created more than fifty years ago by cardiologist Dr. Robert Atkins for weight loss, allowed for a gradual increase in carbohydrate over time and placed no limit on protein or fat, so it wasn’t necessarily ketogenic.)
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KETOGENIC DIET VARIATIONS


• The modified Atkins diet caps carbohydrate at 20 grams per day and allows for liberal amounts of protein.

• The classic ketogenic diet, created by Dr. Russell Wilder in 1921 to treat children with epilepsy, places tight limits on both protein and carbohydrate.

• In between these two extremes are modified ketogenic diets, which allow for moderate amounts of protein.



All three of these diets are very low in carbohydrate but they differ in the amount of protein they allow. Notice that as you move from left to right, protein goes down, which lowers insulin to a greater and greater degree. As protein decreases, fat increases to take its place. Combining carbohydrate restriction with protein restriction lowers insulin the most and raises ketones more robustly, making diets on the right more ketogenic than diets on the left. Think of protein + carbohydrate as a ketone control knob: the less protein + carbohydrate in the diet, the higher ketones will tend to be. I’ll show you how to personalize your macronutrients in chapter 18, but in most cases, lowering carbohydrate to about 20 grams per day is a good place to start.

How Does the Ketogenic Diet Improve Brain Health?

It may surprise you to hear that we know more about how ketogenic diets affect the brain than we know about psychiatric medications, because scientists and clinicians have been using and studying the ketogenic diet since 1921, decades before any psychiatric medication had been developed. Unlike medications, which target just one or maybe a few brain chemistry problems at most (such as the activity of a particular neurotransmitter), the ketogenic diet is a multi-purpose tool that addresses numerous underlying problems simultaneously:


• Cools inflammation2

• Bolsters antioxidant defenses3

• Partially bypasses defects in damaged mitochondria4

• Repairs and replenishes mitochondria5

• Supports neuroplasticity (creation of new brain circuits)6

• Resolves sensory gating deficits that cause hallucinations7

• Rebalances glutamate, GABA, and other neurotransmitter systems8

• Stabilizes brain cell networks9

• Lowers sodium levels inside neurons, making them less reactive10

• Bridges the brain glucose energy gap11



In short, the ketogenic diet stabilizes, protects, and energizes the whole brain, helping to restore peaceful equilibrium across multiple systems.

By keeping your carbohydrate intake low, you also keep your blood glucose levels low and stable—no spikes or crashes in your bloodstream, therefore no spikes or crashes in your brain either. This alone goes a long way toward stabilizing brain chemistry. Lowering your brain glucose levels makes it less likely that you will produce advanced glycation end products (AGEs)—those sticky, dysfunctional molecules we discussed in chapter 6 that promote inflammation and oxidative stress throughout the brain.

By keeping your insulin levels low, you allow your ketones to rise into the therapeutic range. If you have a history of insulin resistance (which most of us do), then your brain has trouble burning glucose for energy. Ketones cross easily into the brain and help bridge that energy gap, which many of my patients experience as a wonderful and welcome feeling. One gentleman in his seventies told me, “I feel like my brain just woke up from a long winter’s nap.” Phrases like “mental clarity,” and “calm, focused energy” are ones I hear frequently. When I first tried a ketogenic diet myself back in 2012, I wrote in my food journal, “This diet is peaceful.”

I call my diet plans “Quiet Diets,” not only because they have the power to bring peace of mind, but also because that power lies not in the presence of special ingredients like superfoods or supplements, but in the absence of everyday ingredients that overstimulate, overwhelm, and aggravate our biology. Simplifying your diet by removing substances that interfere with your body’s wisely designed systems allows your biochemical pathways to function at their best.


IS THE KETOGENIC DIET SAFE?

Most concerns about the ketogenic diet stem from the three ways in which these diets differ from those recommended by mainstream nutrition authorities:


Criticism #1: The ketogenic diet is dangerously low in carbohydrate. The USDA and many other nutrition authorities recommend we eat a diet containing 45–65 percent carbohydrate, despite the fact that the human body can make all the glucose it needs from fat and protein. Given that most of us have lost our ability to safely process large amounts of carbohydrate, one could argue that the USDA diet is dangerously high in carbohydrate. As UK-based nutrition researcher Dr. Zoe Harcombe testified to the British Parliament in 2019: “Don’t base guidelines on the one macronutrient that we don’t need and that diabetics can’t handle.”12

Criticism #2: The ketogenic diet is dangerously high in fat. The ketogenic diet essentially replaces most carbohydrate calories with fat calories, bringing the fat percentage up to 70 percent or more. This worries those who believe that eating fat makes us fat, but you already know that insulin is what tells your body to store fat, and carbohydrate turns insulin up. This also worries those who believe that eating fat is dangerous because it raises cholesterol levels, clogs arteries, and causes heart disease, but you already know that insulin resistance is what sets the stage for inflammation and constriction of the coronary arteries. I’ll address the cholesterol concerns in chapter 11, but for now, suffice it to say that the type of fat you eat is far more important than the amount of fat you eat. Public health enemy number one is not high-fat diets, it is high-insulin diets, and fat is the macronutrient that raises insulin the least.

Criticism #3: Being in ketosis is dangerous. Ketosis is a normal, natural, healing state that satisfies the brain’s energy needs whenever we are not eating carbohydrates. Ketosis is not to be confused with diabetic ketoacidosis, which is a medically dangerous state of runaway ketone production that only occurs in cases of severe insulin deficiency (such as type 1 diabetes) or when taking medications that increase the risk for ketoacidosis.



The bottom line is that ketogenic diets are safe for most adults, provided they are properly constructed of nutritious whole foods, contain appropriate amounts of protein, that simple steps are taken in the beginning to minimize common discomforts that can occur as your body adapts to the diet, and that all medications and existing medical and psychiatric conditions are closely monitored by your health care team.


THE KETOGENIC DIET FOR SPECIFIC PSYCHIATRIC CONDITIONS

The exciting, emerging field of metabolic psychiatry hasn’t yet produced large, randomized controlled trials of the ketogenic diet for psychiatric conditions, but scientific interest in this area is exploding. At the time of this writing, there are clinical trials in the pipeline for anxiety, bipolar disorder, psychosis, substance abuse, post-traumatic stress disorder, college mental health, and Alzheimer’s disease. In the meantime, in addition to Dr. Danan’s work, we have plenty of small studies, published case reports, and patient testimonials to educate and inspire us. If you have been living with any of these mental health conditions, following a ketogenic diet such as the plan I offer in this book may bring you much-needed relief. However, the ketogenic diet is a powerful metabolic intervention that requires careful planning and medical monitoring, so if you are considering this approach, please read chapter 18 carefully first to learn how to use this strategy safely.

Bipolar Disorder

There is no clearer example of brain energy regulation gone haywire than bipolar disorder.

People with bipolar disorder have sudden, unpredictable shifts in mood that include manic episodes—unusually high-energy states that make it extremely difficult to sleep and may also include euphoria, grandiosity, racing thoughts, pressured speech, hyperactivity, and other signs of increased energy. If manic episodes are severe, the illness is called bipolar I disorder; if they are mild (hypomania), the illness is called bipolar II disorder. Stretches of mania or hypomania are often followed by deep, severe depressions that can feel physically and intellectually paralyzing.

One of the many problems with brain metabolism that can occur in bipolar disorder is difficulty transferring glucose fragments to the electron transport chain in Engine M where they can be efficiently churned into large amounts of energy. As a result, brain cells are left to rely mainly on glycolysis (Engine G, the simple glucose-chopping engine) to burn glucose, but glycolysis alone simply can’t generate enough power to support the hardworking sodium-potassium pumps needed to keep neurons primed and ready to fire. If energy supply is unreliable, those pumps will malfunction, causing neurons to either fire too much (mania) or too little (depression).13 You can think of this as a brain brownout: without a steady supply of energy, neurons will flicker on and off at unpredictable times.

There are three published case reports of women with bipolar disorder who found the ketogenic diet so helpful that they were able to successfully discontinue all mood stabilizing medications,14 and formal clinical trials are already under way. Stanford University metabolic psychiatrist Dr. Shebani Sethi is conducting the first ever clinical trial of ketogenic diets in bipolar disorder, expected to conclude in 2023. The second trial is being led by a team of scientists at the University of Edinburgh that includes Dr. Iain Campbell, who put his own bipolar disorder into long-term remission using a ketogenic diet.


KETOGENIC DIET PUTS BIPOLAR II DISORDER INTO REMISSION

Seven years ago, a talented Scottish musician with bipolar disorder tried a ketogenic diet for weight loss. Dr. Iain Campbell is now one of the world’s leading researchers in the field of metabolic psychiatry, specializing in the study of ketogenic diets for bipolar disorder.


With bipolar 2, the depressive episodes are the worst part for me. At my worst, I’d experience long and unyielding depression for weeks and months that were physically and mentally exhausting—performing even normal, daily tasks was a struggle.

At some point, I decided if I was going to be depressed for the rest of my life, I could at least be at a healthy weight. My diet was a typical SAD, including plenty of bread, cereal, pasta, and sugar. I noticed that around the time the depressions became more severe for me I was putting on weight much more easily. So I tried a low fat diet, but I felt terrible and found it impossible to sustainably lose weight. I learned about the Atkins diet and heard it worked well for weight loss, so I adhered to it strictly. My focus was weight loss; I hadn’t heard about any benefits for mental health but the plan, along with regular exercise, put me into intermittent ketosis. I started to notice a definite shift in my mental well-being.

The first time, I was riding the bus on my way to work, and I became aware that I was experiencing something fundamentally different in my mind state. For the first time in 15 years, I felt the lights in my brain switch back on… it felt like I had a TV with the color contrast and brightness turned way down to where everything looked flat and dim. Now I was seeing bright colors rippling across the screen in subtle waves of positive emotion in response to normal daily events. I had no idea people generally experienced this in their day-to-day life.

I had tried almost everything you could imagine over the years—medications, CBT, meditation, therapy, intense exercise, cold exposure, heat exposure, binaural beats, breathing techniques, countless supplements, vitamins, minerals, philosophy, travel, Camus, Kerouac, Nietzsche (briefly)—you name it! I found small benefits in other approaches, but never true relief. Going into ketosis felt like switching on a backup power generator for my brain that I never knew I needed. It felt like it was addressing the root cause of my condition vs. making small improvements in symptoms.

When I experienced the mood stabilisation and did some research, I learned about ketosis and so began to follow a full ketogenic diet. I tracked my ketones and mood around every 3 days over the course of a year and noticed that I got the best results when above 2mM. When I am in established ketosis above 2 mM my mood becomes stable, I have consistent energy, I sleep better, and I have a much clearer mind. Benefits seem to increase the longer I stay in ketosis.

I have been in ketosis the majority of the last 7 years. When I keep to a regular schedule with good sleep and exercise, I find it easy to maintain the diet over long periods. The times it becomes more difficult are when a significant disruption occurs beyond my control, like heavily disrupted sleep which can lead to food cravings. During these times I have to have strategies to deal with it (such as pre-preparing keto snacks). My adherence is strongly motivated by wanting to stay well, and I get immediate feedback, mostly in the form of depression, if I diverge from the diet even for a day. My thinking grinds to a slower pace and my productivity drops dramatically. I can’t make decisions, and everything feels overwhelming to me.

The available literature indicates that bipolar disorder is as much a condition of energy dysregulation as it is a mood disorder, and there are now decades of research providing evidence of disruption of mitochondrial function and glucose metabolism in the brain. Ketones act as an alternative energy substrate for mitochondria in the brain, which may act to stabilise brain energy metabolism when glucose metabolism is compromised. Ketosis promotes stable energy in the brain while reducing hyperexcitability and protecting neurons from damage. If you were to design a treatment for bipolar disorder it would be hard to think of a better combination of effects.

When my symptoms of bipolar became noticeably worse in my teenage years, I also noticed significant weight gain, which was previously unusual for me. I think this indicated the onset of a systemic metabolic dysfunction. Bipolar is definitely a genetic condition but environmental factors can trigger the onset of illness. I think it’s likely I would have experienced symptoms regardless, but perhaps if I had been aware of the problems with refined carbohydrates, I could have been well for longer and avoided more damage.

I will need to stay on the diet permanently to not experience symptoms, so ketosis hasn’t cured me. But it is an excellent treatment that allows me a quality of life I never would have experienced without it. I feel a responsibility to those with bipolar to let them know that this may be an option for them. I only wish I could have communicated this to people with bipolar in the dark ages of insulin shock therapy and lobotomy.

The genes for bipolar are well preserved in the population and I think that there are adaptive traits and rare mental capacities people with bipolar can use to contribute to the world. However, these same capacities make them particularly vulnerable to our unnatural modern environment. I believe this perspective is important to move the focus of treatment away from simple sedation to treatments which create an environment where people with bipolar can thrive.

—Iain Campbell, PhD, Baszucki Research Fellow in Metabolic Psychiatry, Division of Psychiatry, University of Edinburgh, Centre for Clinical Brain Sciences




Major Depression

In 2022, Virta Health, an innovative virtual diabetes care clinic based in the United States, published a study that included thirty-six patients with mild clinical depression. After following a modified Atkins diet for ten weeks, more than half of the depressed patients no longer met criteria for depression. The average blood ketone level of all participants was 0.6 mM, and those who spent more days in ketosis (0.5 mM or above) were more likely to experience mood benefits.15 One of the ways that ketogenic diets may help with depression is by cooling inflammation. For example, ketosis has been shown to shift microglia (the brain’s immune surveillance cells) from a pro-inflammatory state to an anti-inflammatory state.16


KETOGENIC DIET DISSOLVES DECADES OF DEPRESSION AND ANXIETY

Eric had a happy home life and excelled in school, but by third grade he had become anxious and was teased for being overweight. He ate sugary cereals for breakfast and snacked on junk food after school. His mom cooked wholesome dinners, but these were always followed by dessert, and he snacked again before bed; by senior year of high school, he weighed 215 pounds. He lost twenty pounds before college by limiting himself to three meals a day, but was “still eating junk,” still had some excess belly fat, and despite also taking up running, he developed high blood pressure in his mid-twenties.

Eric’s first bout of depression occurred at age thirty and was mild, but his second episode, which occurred seven years later, after his father passed away, was much more serious: He made a plan to commit suicide, even circling the date on his calendar. He said, “If I didn’t feel better by then, that would be it.” His doctor prescribed sleep medication, which did help, but some degree of depression persisted, and the obsessive anxiety he’d had since childhood was “building like water coming to a boil,” so at age forty, he started running marathons.

“The running was treatment for me, and it helped, but I had to do a lot of it. I would feel horrible all day long, but then at seven p.m. I would run three miles and would start thinking to myself ‘I don’t want to die right now,’ but by bedtime that good feeling was gone again.”

At age forty-five he saw a psychiatrist who provided counseling and prescribed Lexapro (an antidepressant), both of which helped somewhat until age fifty-five when, after changing jobs, he experienced his deepest depression yet. “I had thoughts of suicide for most days for months on end.” He had no energy to exercise, so his weight rose to 205 pounds. He was referred to a psychiatrist, and recalls asking him: “I have a son in college, a good marriage, and my wife and I make good money—so why do I want to die?”

After several years of antidepressant changes, he arrived at Effexor, which thankfully eased his depression, but also caused side effects. So, on the advice of a popular book, he adopted a vegan diet and started running again. He lost weight, and his mood improved somewhat, but the diet caused significant gastrointestinal distress, and it didn’t completely resolve his depression, so he discontinued it after about six months.

At age fifty-six, he started a low-carbohydrate diet, and felt so much better that he was able to slowly taper off all psychiatric medication. His triglycerides dropped from 170 mg/dl to 65 mg/dl, his hemoglobin A1C is normal at 5.4 percent, and at six feet two inches tall, his weight is a healthy 170 pounds. He’s been following a low-carbohydrate diet for more than six years and remains symptom-free.

“I have become a better version of me than I have been for my entire adult life. It’s ridiculous how good I feel. It’s a miracle, really. I wouldn’t believe it if it didn’t happen to me. I absolutely have a new life. I realize diet cannot fix every mental problem, but it 100 percent fixed mine.”


Schizophrenia

The first report describing the use of the ketogenic diet to treat mental illness was published in 1965. Clinicians at the Central Louisiana State Hospital placed ten hospitalized women who were being treated for schizophrenia on a ketogenic diet for two weeks and noted significant improvement.17 The field then lay silent until 2009, when a seventy-year-old woman who weighed 330 pounds was referred to Dr. Eric Westman’s obesity clinic at Duke University. She also happened to have schizophrenia. Despite taking two antipsychotics, an antidepressant, and a sleep medication, she was plagued by chronic, disabling symptoms including paranoia, suicidal thoughts, voices in her head, and had been experiencing visual hallucinations of skeletons daily since the age of seven. Dr. Westman prescribed a simple modified Atkins diet for weight loss and within eight days her psychotic symptoms began to improve. She was soon able to stop all psychiatric medications, and over time she lost 150 pounds. At the core of this powerful antipsychotic therapy was a simple modified Atkins diet of beef, chicken, turkey, ham, fish, green beans, tomatoes, sugar-free beverages, and water. Years later, her psychotic symptoms are still in remission.18

Since that seminal 2009 case report, five additional case reports have documented substantial improvements in schizophrenia symptoms in response to ketogenic diets,19 and three clinical trials of ketogenic diets for schizophrenia are under way at Stanford University, University of California, San Francisco, and James Cook University in North Queensland, Australia.

There are many ways in which a ketogenic diet may address root causes of schizophrenia symptoms. In addition to inflammation, oxidative stress, and brain brownout—problems which schizophrenia shares with bipolar disorder—people with hallucinations can have sensory gating deficits, meaning that the brain’s natural ability to filter out and ignore irrelevant sounds doesn’t work properly. In animal studies, the ketogenic diet completely restores healthy sensory gating mechanisms.20

Autism

Autism spectrum conditions, which occur in approximately 1 percent of children worldwide,21 are neurodevelopmental disorders that affect how people behave and interact with others and are usually noticeable by age two. Two published case reports and three small clinical trials of ketogenic diets point to a variety of potential benefits for children with these developmental differences. One of the studies was a six-month randomized controlled trial conducted in Egypt that divided forty-five children into three groups: a balanced diet, a gluten-free/casein-free diet (casein is a dairy protein), and a ketogenic diet. Behavioral symptoms improved most in the gluten-free/casein-free group, whereas social, speech, and cognitive symptoms improved most on a ketogenic diet. The balanced diet resulted in no benefits.

A common problem seen in autism is that mitochondria are less efficient at turning glucose into energy partly because of a specific defect in complex I, the main gateway to the electron transport chain. Ketogenic diets partially bypass that defective area by feeding more fuel molecules directly into complex II, allowing damaged mitochondria to generate energy efficiently again.22 Ketogenic diets also improve the health of existing mitochondria and stimulate the production of new mitochondria.

Binge Eating and Food Addiction

Binge eating and food addiction are common concerns among my patients and cause a great deal of distress, a sense of powerlessness, and loss of self-esteem, not to mention significant weight gain. I view these conditions less as psychiatric disorders and more as the predictable result of ultraprocessed foods specifically engineered to be addictive, but regardless of the underlying cause, I have found the ketogenic diet to be a powerful tool for addressing these concerns.

In a published case series, three people with binge eating disorder, food addiction symptoms, and obesity responded beautifully to a modified Atkins diet that limited carbohydrate to a maximum of 30 grams per day, bringing binge episodes down from once or twice per day to nearly zero episodes per week. Six months later, their symptoms were still in remission, and they had lost 10 to 24 percent of their body weight.23



	Patient
	Binge episodes per week at start
	Binge episodes per week after 6 months
	Weight loss



	54-year-old woman
	14+
	0
	37 lbs



	34-year-old man
	8-11
	0
	44 lbs



	62-year-old woman
	8-10
	0
	22 lbs




Ketogenic diets can help with food addiction and binge eating by stabilizing glucose and insulin levels, which in turn stabilizes hunger hormones and neurotransmitter systems.24 By reliably fueling cells in between meals, ketogenic diets reduce cravings and make it easier to go for longer periods of time without thinking about food.


KETOGENIC DIET RAPIDLY REVERSES FOOD AND MOOD ISSUES

Deanna (not her real name) is a sixty-four-year-old woman I consulted with who had lived with food addiction, binge eating, depression, and anxiety for forty years. Her usual pattern was that she would begin snacking at 4:00 p.m. and then binge all evening long. She told me: “I know it’s chemical in my brain,” “My brain feels hijacked,” “I’ve gained so much weight.”

She had tried many medications to try to suppress her appetite in the past, including Prozac (an antidepressant), Vyvanse (a stimulant), topiramate (a seizure medication that can reduce appetite), and naltrexone (a medicine that can reduce cravings for addictive substances by blocking opioid receptors in the brain).

Before changing her diet, I asked her to write down all of her symptoms:


• Very irritated

• Depressed

• Nonproductive

• Brain fog

• Want to sleep all day

• Hopeless

• Want to isolate

• Don’t want to move my body

• Bowels messed up

• Aching joints

• Gaining weight

• No life at all



Deanna met full criteria for food addiction, scoring 11 out of 11 on the modified Yale Food Addiction Scale (mY-FAS-2.0), full criteria for generalized anxiety disorder, scoring 19 out of 21 on the Generalized Anxiety Disorder scale (GAD-7), and full criteria for depression as measured by both the Patient Health Questionnaire (PHQ-9) and the Beck Depression Inventory (BDI), on which her score fell into the severe depression range. (All of these diagnostic scales are available to you in appendix A should you wish to evaluate yourself for these conditions.)

She was too depressed and overwhelmed to follow a ketogenic diet (which requires counting carbohydrates), so I asked her to start simple by eating only meat, seafood, poultry, and eggs without counting or tracking anything for the first week or two to get the ball rolling. Within four days, her blood ketone level was 2.1 mM, and by day twelve, she no longer met criteria for any psychiatric diagnosis.



	Assessment Scale
	Day Zero
	12 Days Later



	mY-FAS-2.0 (food addiction)
	11/11
	1/11



	GAD-7 (anxiety)
	19/21
	0/21



	PHQ-9 (depression)
	23/27
	0/27



	BDI (depression)
	37/63 (severe)
	7/63 (normal)




She wrote: “After just one week of eating no carbs there is a dramatic change, emotionally, physically, my mood, and outlook on life. All of my symptoms become just the opposite!!!! I become less irritated, and the brain fog lifts. My joints don’t ache, my mood improves every day. No cravings for sweets. I just need to look at that list every day and remind myself that I don’t want to go back!”


Substance Use Disorders

In a small randomized controlled trial, patients hospitalized for the management of alcohol withdrawal who were placed on a strict classic ketogenic diet experienced fewer alcohol cravings and required about 50 percent less oxazepam, a medication commonly prescribed to keep people safe and comfortable as they transition to abstinence.25 Blood ketone levels in this study exceeded 4.0 mM.

Alcohol stimulates the activity of GABA, the brain’s calming “brake pedal” neurotransmitter, so when people who have become physically dependent on alcohol stop drinking, GABA activity suddenly drops, upsetting the balance between GABA and glutamate (the brain’s stimulatory “gas pedal” neurotransmitter). One of the ways ketogenic diets may help with alcohol withdrawal is by promoting a healthier balance between glutamate and GABA; ketosis supports higher GABA activity, helping to fill the GABA gap created by the discontinuation of alcohol.

Alzheimer’s Disease

The exciting possibility that ketones may help rescue starving brain cells has sparked dozens of studies of Alzheimer’s disease in the past decade alone, including several human clinical trials. However, given that Alzheimer’s is an advanced neurodegenerative disease, it is much more difficult to treat. Some studies use ketogenic diets alone, while others use supplements like ketone salts or medium-chain triglycerides (MCTs)—oils that the body converts quickly into ketones. (There is more information about supplements in chapter 18.) We’ll focus mainly on the diet studies here.

A 2012 study conducted at the University of Cincinnati found that people with mild cognitive impairment (pre-Alzheimer’s) who lowered their carbohydrate intake to about 35 grams per day scored a little better on cognitive tests than those eating a standard high-carbohydrate diet.26 They also had lower blood glucose and insulin levels, naturally ate many fewer calories, and lost more weight.

A 2017 study conducted at the University of Kansas found that people with early Alzheimer’s disease who lowered their carbohydrate intake to about 45 grams per day and took MCT oil saw improvements on cognitive tests, and while the improvements were small, they were as good if not better than we typically see with Alzheimer’s drugs like Aricept.27

The most rigorous trial to date was a 2021 RCT conducted by researchers in New Zealand in which a ketogenic diet was compared to a low-fat diet in patients with Alzheimer’s disease.28 In this study, patients achieved higher ketone levels on average (just under 1.0 mM) than in other studies, and while they did score higher on tests of daily function and quality of life, their cognitive test scores did not improve.

If ketones are supposed to help bridge the brain energy gap seen in Alzheimer’s disease, why don’t we see a more robust cognitive response to the ketogenic diet in studies such as these? Perhaps higher ketone levels would have led to better outcomes, but since Alzheimer’s disease is a neurodegenerative disease in which a significant degree of damage has already taken place by the time symptoms become apparent, the sobering truth is that some of that damage may not be reversible. It is therefore important to identify and address metabolic dysfunction as early as possible.


THE KETOGENIC DIET TURNS A BRAIN AROUND

Fran is a retired registered dietitian living in Colorado. About twenty years ago, at age forty-four, she slipped on the ice. Her head struck the ground, causing a neck injury and a concussion. She soon developed seizures and started struggling to remember things. She’d forget dates of important events such as upcoming family weddings, hunt for hours for her car in parking lots, and get lost on the way to important work obligations. She was diagnosed with mild cognitive impairment, and was prescribed lamotrigine (Lamictal), an anticonvulsant medication, to control seizures.

Her cognitive abilities appeared to hold steady until her sixties, when she began noticing a bit more difficulty with memory and occasional trouble finding her words, but the changes were too subtle for her primary care physician (PCP) to detect on a cognitive screening test.

Then, at age 67, something scary happened. As Fran tells it:


In April of 2021, my life was falling apart. After sewing for a lifetime I could no longer figure out how to thread my machine. With both diagnoses of epilepsy and mild cognitive impairment twenty years ago, I knew there was a good chance I was progressing into a dementia. I saw my PCP about my condition. I scored miserably enough [on a cognitive test] for him to highly suspect that I had Alzheimer’s-type dementia, and he literally told me to go and enjoy the rest of my life. This was devastating. My cognition continued to get worse, and I didn’t want to live that way.



When her son reached out to me for advice, I offered to consult with her.

Fran continues:


My son was familiar with the utility of ketogenic diets for brain health, and we knew there was little promise in much else, so I started the ketogenic diet and implemented it to a T. And over time, I improved. I saw a neurologist who was thrilled that I was on the diet. He tested me while on the diet, and I scored 27 out of 28 on his test. He said, “It’s time to take this tentative diagnosis off of your chart.”

I do know I was in serious trouble. Entering ketosis dramatically improved my condition to the point that I regained my ability to sew, to think more clearly, and to know that I can live like tomorrow is going to be great.



At the time of this writing, Fran has been faithfully following a ketogenic diet for twenty-two months and maintains blood ketone levels at around 0.7 mM. She changed her diet as follows:

Old Diet:


• Breakfast: Raisin Bran and skim milk, toast and butter

• Lunch: burger or hotdog on bun, Diet Coke

• Dinner: pasta meal with meat sauce, Italian bread, salad

• Snacks: crackers and cheese, peanuts, bread and butter



New Diet:


• Breakfast: none (fasts from bedtime until noon)

• Late morning: coconut oil in beef broth

• Late lunch: large salad (romaine, egg, tuna, cheese, nuts, bacon) with homemade keto poppyseed dressing

• Dinner: cheese, bacon, and mushroom quesadilla on low-carb sun-dried tomato tortilla

• Beverage: diet tonic water with lime

• Evening: coconut oil in beef broth

• Snacks: pecans sautéed in lots of butter with erythritol brown sugar; keto ice cream bar



After a lifetime of enjoying brownies made from scratch and home-baked artisanal breads, Fran is now thriving on a brownie-free, bread-free diet. When I asked her if she missed baking bread or having pasta for dinner, she became emotional and shook her head no. “I sat in front of the sewing machine and couldn’t thread it. I sat talking with my son and couldn’t finish my sentences. I was scared to death. I believe I have the commitment to do this for the rest of my life.”


THE FINE PRINT

Published cases and clinical trials don’t yet exist for other psychiatric diagnoses such as attention deficit disorder, generalized anxiety disorder, post-traumatic stress disorder, and obsessive-compulsive disorder. However, since these are all brain-based conditions, and the ketogenic diet improves multiple aspects of brain health, there is reason to believe it has the potential to be helpful with all of them.

As inspiring as these stories are, the ketogenic diet is not a mental health cure-all. However, in my clinical experience, most people with psychiatric conditions do benefit, and those who are able to follow the diet longer term are often able to reduce the number and/or dosage of psychiatric medications they take. There are also some who benefit from a ketogenic diet but continue to need full medication support.

However, medication reduction isn’t the only measure of success. Some of my patients have no interest in discontinuing medication because it allowed them to stay in school, kept them out of the hospital, or saved their life. Patients like these don’t want to go off medication, they just want to feel better and be healthier on medication. One of the many side benefits of the ketogenic diet is that it can counteract some of the most common and concerning side effects of psychiatric medications, such as drowsiness, high blood glucose levels, high triglycerides, and weight gain. Even if the ketogenic diet doesn’t make a big difference in your mental health, improving your metabolic health is a major victory in and of itself.

There are certain situations in which ketogenic diets should not be used, and precautions to be aware of (see chapter 18), but by and large, the ketogenic diet is a low-risk, high-potential-benefit intervention well worth considering in the management of most mental health issues from minor everyday concerns such as anxiety, irritability, and brain fog to major mental illnesses. This is especially good news for people whose symptoms don’t fall neatly into any diagnostic category.

Beyond Ketosis

Ketogenic diets support and stabilize brain metabolism with ketones, allowing the brain to operate more cleanly, smoothly, and efficiently, but optimal mental health is about more than just ketones. The nutritional quality of your diet matters, too. If it’s optimal brain health you seek, you’ll need to do more than just energize your brain; you’ll need to nourish and protect it as well, and this is where food choices come into play. Building your ketogenic diet from whole foods is key—but one of the best-kept secrets in nutrition science is that just because a food is whole doesn’t necessarily make it healthy. So which whole foods are best at nourishing and protecting your brain?
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PART 3

THE WHOLE TRUTH ABOUT WHOLE FOODS










CHAPTER 10

Meat: The Original “Superfood”


Red meat is not bad for you. Now blue-green meat, that’s bad for you!

—Tommy Smothers



Meat is good for you.

These five words represent a simple statement of biological fact. While there remain many unanswered questions about nutrition, the question of whether animal foods belong in the human diet is not one of them. Meat provides all of the macronutrients and micronutrients we need, in their proper forms—including some that are difficult or impossible to obtain from plant foods. Unlike plant foods, meat contains no substances that interfere with our ability to absorb or utilize nutrients. Meat is easy to digest and supports healthy insulin levels without promoting blood glucose spikes. The human brain evolved to require animal-source foods and therefore cannot develop or function properly without them.

In a perfect world, this would be all anyone needs to know about meat—but given the widespread efforts to blame meat for everything from constipation to cardiovascular disease to cancer, it is not enough to explain the biological benefits of meat and let that information speak for itself. Alarming headlines proclaiming that meat—especially red meat—can harm us or even kill us demand our attention, therefore I devote the lion’s share of this chapter to the dismantling of popular anti-meat arguments so that you can see them for the paper tigers they are. All that said, we cannot turn a blind eye to the harsh realities of industrialized meat production systems. While I am convinced by the science that meat belongs in a brain-healthy diet, I am equally convinced that the way many animal foods are produced is inhumane and unhealthy for animals, humans, and the planet, so we will wrestle with these problems as well, in search of a better way forward.

Before we begin, please note that throughout this chapter, I will use the word “meat” to refer not only to “red meat” (mammal meats such as beef, lamb, pork, venison, and bison), but to all types of animal meat, including seafood, poultry, and organ meats such as liver.

WHAT IS RED MEAT?

Let’s start with the basics. What is the difference between red meat and white meat? Red meat simply contains more heme iron, which happens to be red. We have been taught to think of all mammal meat as red meat and all poultry meat as white meat, but this is biologically incorrect. All animals, including fish and birds, need heme iron, therefore all animals contain at least some red meat.

Heme is a ring-shaped protein with a hole in the middle to hold a metal ion. When the metal in the middle happens to be an iron atom, the molecule is called “heme iron.” Heme iron empowers the hemoglobin in blood to carry oxygen around the body, the myoglobin in muscles to store oxygen for exercise, and the mitochondria in cells to usher electrons through the electron transport chain, helping turn food molecules into energy. Hardworking “slow-twitch” muscles, particularly those used for endurance—including muscles needed to simply stand up all day (think cow)—need lots of oxygen to sustain their activity, so they are richer in heme and therefore redder in color (although in sedentary or very young animals, these muscles will be more pink than red). “Fast-twitch” muscles that power short bursts of activity are used less often and contain less heme, so they’re paler in color. Most fish don’t need strong muscles because water supports their weight, so their flesh usually isn’t red except in their fins and tails, but fish that swim fast for long distances such as tuna and sharks have more red meat. The breasts and wings of chickens and turkeys are “light meat” because they don’t fly much, but their legs and thighs are “dark meat” because they stand and walk on them all day. The meat of nearly all other birds including ducks, geese, and ostriches is red; in fact, ostrich meat contains just as much heme iron as roast beef.1

Are Humans Supposed to Eat Meat?

Human beings are omnivores, meaning we are biologically equipped to consume both plant and animal foods. It is impossible to know precisely which foods our prehistoric ancestors consumed and how often, but logical to assume that they chose from whatever plants and animals were seasonally available in their geographic location. For example, humans living near the equator would likely have had year-round access to abundant plant foods such as tropical fruits and starchy root vegetables, as well as a great diversity of mammals, birds, reptiles, insects, and aqueous creatures, whereas humans living near the North Pole would have had year-round access to Arctic mammals, birds, and ocean creatures, but little to no opportunity to consume plant foods of any kind for most of the year.

While there is passionate debate about how much meat our prehistoric ancestors ate, most paleontologists agree that meat was an indispensable part of their diets.2 Chimpanzees, our closest primate relatives, supplement their mostly plant diet with insects and small amounts of meat. Does this mean that we humans could also thrive on a mostly plant diet?

Our prehistoric ancestors began evolving away from chimpanzee ancestors more than six million years ago.3 The earliest evidence that pre-humans used tools to prepare meat dates back more than three million years, and evidence that meat had become an important staple food dates back two million years.4 It was at around this same time that our ancestors’ abdominal cavities began to shrink, likely reflecting the shortening of the digestive tract.5 Extracting nutrients from plant foods is a slow process that requires the assistance of bacterial fermentation in the lower intestine, whereas meat is efficiently digested by stomach acid and gut enzymes, then absorbed in the upper intestine. As a result of eating more meat and fewer plants, our overall gastrointestinal tract became smaller than that of chimpanzees; our colons are less than half the size, and our small intestines nearly twice as long.6 The human brain eventually grew to become three times larger than the chimpanzee’s, and its cerebral cortex (the layer responsible for complex thought) contains twice as many cells.7

Some scientists argue that eating meat made us human—meaning that meat allowed us to devote less energy and bodily real estate to the long intestinal tract needed to process high-fiber, high-plant diets, so that we could invest more energy in developing our uniquely oversized brains.8

MEAT IS NUTRIENT RICH

As our ancestors’ diets shifted to include more meat, it became much easier to provide the brain with the macronutrients and micronutrients it needs, particularly in early childhood, when the brain is rapidly growing and developing but the digestive system is still rather small and immature.9 This is because, contrary to popular belief, meat contains more nutrients per ounce than plant foods and is easier to digest.

Macronutrients

Protein: Animal foods provide the highest quality protein available. All meat proteins are considered complete proteins because they contain adequate amounts of all nine essential amino acids.

Fat: Animals store most of their energy as fat, so all meats contain fat, whereas plants store most of their energy as starch, so most plant foods contain less fat than most animal foods. All animal fats naturally contain a mixture of saturated and monounsaturated fat, as well as vital polyunsaturated fatty acids (PUFAs), including the omega-6 arachidonic acid, and the omega-3 fatty acids EPA and DHA. DHA is particularly precious because it’s very difficult for us to make from plant fats, and because it plays indispensable roles in brain development, brain energy production, and brain cell communication.

Carbohydrate: All non-dairy animal foods are naturally extremely low in carbohydrate, but they are not carbohydrate-free. For example, nearly all cells contain DNA and RNA, which contain sugar backbones; all cell membranes contain fatty molecules with sugary components (glycoproteins and glycolipids); and muscle and liver cells contain glycogen (liver contains one gram of carbohydrate per ounce). Nevertheless, the amount of detectable carbohydrate in non-dairy animal foods is extremely low compared to plant foods, and nutrition labels tend to list the carbohydrate content of most non-dairy animal foods as 0 grams per serving.

Cholesterol: Since all animal cells need cholesterol, all animal foods contain cholesterol (plant cells need cholesterol, too, but they use a different kind). However, there are certain animal foods that are particularly high in cholesterol. Liver is rich in cholesterol because the liver is where most of the body’s cholesterol is manufactured. Glandular organ meats (pancreas, kidney, sweetbreads, etc.) are higher in cholesterol because glands produce hormones, which are made from cholesterol. The brain houses 20 percent of the body’s cholesterol because the myelin sheaths which insulate its electrical circuits are full of cholesterol. The cholesterol in milk is there because the growing baby calf needs it to build new cells, and egg yolks contain concentrated cholesterol because the growing baby chick needs it to build new cells. We’ll explore the controversy surrounding cholesterol in the next chapter but suffice it to say for now that cholesterol is good, and human life would be impossible without it.

Micronutrients

We think of colorful fruits and vegetables as nutritional powerhouses teeming with vitamins and minerals, but a little-known nutrition science fact is this: Just because a food contains a nutrient doesn’t necessarily mean our bodies can access it. Many plant nutrients suffer from poor bioavailability—meaning that they come in forms that are harder for us to use, or that naturally occurring substances within plants called antinutrients interfere with our ability to extract, absorb, and/or utilize them.10 For these reasons, while certain fruits and vegetables can be excellent sources of vitamin C, vitamin E, vitamin K1, and folate (vitamin B9), meat is a superior source of all other essential nutrients, including several nutrients that plants don’t contain at all.

Surprisingly, it is theoretically possible to obtain all of the vitamins and minerals we need from animal-source foods alone, particularly if some organ meats are included in the diet. For example, liver is an excellent source of vitamins A, D3, E, K1, K2, and folate, which are harder to obtain from muscle meats (particularly if they are lean). Animal foods are low in vitamin C compared to many fruits and vegetables, but they do contain enough to meet our daily requirements if not overcooked. In fact, there is enough vitamin C in fresh meat to treat and prevent scurvy.11 The most challenging nutrient to secure from (non-dairy) animal foods is calcium, since most of it resides in bones, shells, bone marrow, and blood, which most people do not consume.12

Only animal foods contain true vitamin A (retinol), which is at least twelve times more bioavailable than the beta-carotene in plants.13 Meat is an excellent source of every B vitamin, including B7 (which plants contain very little of) and B12, which plants do not contain at all. Vitamin D3 from animal foods is easier to use and store than D2, the form found in mushrooms and yeast. Only animal-source foods contain the MK-4 form of vitamin K2, which is easier to absorb (and is the form used by the human brain),14 and only animal foods contain the long-chain polyunsaturated fatty acids EPA, DHA, and arachidonic acid.

Micronutrient Availability in Plant and Animal Foods



	Vitamin A
	12 to 24 times more bioavailable in animal foods15



	Vitamins B1, B2, B3, B6, B7
	Easier to find in animal foods



	Vitamin B9 (Folate)
	Insoluble fiber matrix in some plant foods hinders bioavailability



	Vitamin B12
	Not found in plant foods



	Vitamin C
	Easier to find in plant foods



	Vitamin D
	D3 from animal foods easier to use/store than D2 from fungi and yeast



	Vitamin E
	Easier to find in plant foods



	Vitamin K1
	Easier to find in plant foods



	Vitamin K2
	Not found in plant foods (except in a few fermented foods, e.g., natto)



	Iron
	Bioavailability of heme iron (15–35%) is greater than non-heme iron (2–20%)16

Eggs, dairy, and many plants contain compounds that interfere with iron absorption



	Calcium
	Some plants contain compounds that interfere with calcium absorption



	Iodine
	Many plants contain goitrogens that interfere with iodine utilization



	Zinc
	Many plants contain compounds that interfere with zinc absorption



	EPA and DHA
	Not found in plant foods. Plant foods contain ALA, which must be converted to EPA and DHA

Conversion of ALA to EPA is low: 8% in men and up to 21% in women17

Conversion of ALA to DHA is very low: 0-4% in men and 9% in women18




Meat contains all the nutrients we need, in their most bioavailable forms, without interference from antinutrients. The brain evolved to require meat, and meat allowed the brain to evolve. Our digestive system is engineered to process meat. How, then, has this nutritious whole food that we’ve been consuming since time immemorial come to be viewed as responsible for the meteoric rise in chronic physical and mental illnesses that began only in the past century or so? Why are we told that animal foods in general, and meat in particular—especially red meat—endanger our life and health?

OUR COMPLICATED RELATIONSHIP WITH MEAT

Our uniquely sophisticated cerebral cortex blesses us not only with exceptional intelligence but also with a conscience. Our ability to empathize with other species can make it psychologically uncomfortable to kill and eat other creatures, particularly those with whom we most closely identify—our fellow mammals. This spiritual connection to other mammals may help to explain why red meat in particular is so often the focus of anti-meat sentiment. Are some species more precious than others, and if so, where do we draw the line? Author Lierre Keith, who followed a vegan diet for nearly twenty years and suffered serious mental and physical health consequences as a result, wrestles with this question in The Vegetarian Myth. From a colony of ants unintentionally crushed while tending her organic garden to the billions of creatures in the nourishing topsoil below who would go hungry without natural fertilizer, she realized that growing her own food involves the lives and deaths of countless others.


We are dependent on a million different creatures, most of them invisible to our eyes, all of them doing the work of producing or degrading that we cannot do… for someone to live, someone else does indeed have to die. To reject one is to reject the other because there is no way out.… Where was I going to draw the line? That was the question, my personal, political, spiritual agony. Mammals, fish, insects, plants, plankton, bacteria?… I have my answer, finally. I’m not going to draw a line. I’m going to draw a circle… 19



However, our inescapable dependence on the death of others doesn’t mean we can’t work harder to minimize unnecessary destruction and improve the quality of their lives.

The industrialization of our food supply, which began in the mid-1800s, led to the mass production of animal foods at the expense of animal and environmental health and welfare, raising important ethical concerns that understandably have turned many away from meat. Another consequence of the Industrial Revolution was urbanization; migrating to cities physically and emotionally separated a great many of us from the land and animals that feed us. However, vegetarianism in certain circles existed long before industrialization, dating back more than 5,000 years to ancient Egypt, where it was believed that abstaining from meat would improve chances of reincarnation.20 Western monastic traditions forbade the consumption of four-legged animals, Hinduism holds cows sacred, and Buddhism teaches nonviolence toward all animals. These philosophies are grounded in moral or spiritual beliefs, and some of them remain influential even today within these religious communities.

It wasn’t until the 1800s that health-related arguments about the biological benefits of eating plants and the medical dangers of eating animals first appeared in the narrative. Interestingly, this line of reasoning originated not from scientific or medical institutions but from Western religious ideologies. According to research conducted by Belinda Fettke, an expert in the history of the origins of plant-based dietary trends, it was the Temperance Health Reformer movement that began sowing the seeds of vegetarianism in the Western Hemisphere.21

Historian Margaret Puskear-Pasweicz described the Temperance Health Reformers of the early 1800s as “blending religion, science, philosophy, and politics to establish a scientific rationale for vegetarianism.”22 The cause was soon taken up by the fledgling Seventh Day Adventist Church, most notably by its co-founder Ellen G. White, who reportedly experienced more than two thousand visions from God during her lifetime, many of which informed her dietary teachings.

The Seventh Day Adventist Church, through studies it conducts at Loma Linda University and practices it promotes through the American College of Lifestyle Medicine, has since become a powerful voice in the science and politics of nutrition, influencing research and policy worldwide.23

Unlike spiritual arguments, which tended to influence only certain segments of the population, fear of chronic disease transcends religion and culture and therefore proved to be a more effective way to change hearts and minds. Even the medical and scientific communities have been moved by these baseless claims, as evidenced by the tremendous resources they have invested in studying the potential connection between meat and declining public health. If modern scientific inquiry in this field has been largely driven by a religious hypothesis rather than a biological hypothesis, it helps us understand why hundreds of research papers attempting to find evidence that meat endangers our health have been written… and why they repeatedly come up empty-handed.

DISMANTLING ANTI-MEAT ARGUMENTS

When I advise patients to include some meat in their diets to nourish their brains, their most common concern is that it will be bad for their hearts or that it will cause cancer. Rest assured that what is good for the brain is good for the heart, and vice versa. Remember: it would not make sense for each of your organs to require a different diet; all of your cells require the same basic nutritional care.

Does Red Meat Cause Heart Disease?

The idea that red meat could cause heart disease is based primarily on two bodies of research:


1. Nutrition epidemiology studies seeking associations between red meat consumption and heart disease risk

2. Randomized controlled trials (RCTs) exploring how red meat affects blood levels of LDL (the so-called “bad cholesterol”) and/or triglycerides (fat in the bloodstream)



As for the first category of research, we’ve already discussed how nutrition epidemiology studies are unhelpful, but it may further put your mind at ease to show you how trivial the epidemiological associations between red meat and heart disease tend to be. Researchers at Cornell University and Northwestern University pooled six epidemiological studies totaling nearly 30,000 people and published a meta-analysis of their findings in the Journal of the American Medical Association in 2020.24 They determined that eating two additional four-ounce servings of unprocessed red meat per week was associated with an increased risk for cardiovascular disease of only three percentage points, reporting this increased risk as a “hazard ratio” (which you can think of as the relative risk) of 1.03. (We learned in chapter 3 that a relative risk of less than 2.0 is considered too small to be meaningful, and a relative risk of 1.0 represents no increase in risk at all.)

As for randomized controlled trials, there has actually never been a human RCT designed to explore whether eating red meat causes or worsens heart disease, perhaps in part because conducting such a study would be logistically very difficult. Instead, we have dozens of RCTs exploring whether eating red meat raises LDL cholesterol and triglycerides, because higher LDL and triglyceride levels have long been thought to increase risk for cardiovascular disease. These studies have yielded inconsistent results, with findings pointing weakly in different directions.25

Despite the fact that studies haven’t yet been able to demonstrate a connection between red meat and heart disease, many researchers continue to believe it exists—even when the ingredient within red meat thought to be most dangerous for the heart—saturated fat—has been exonerated.

The Saturated Fat Hypothesis

For decades, we were told that beef was dangerous because the saturated fat it contains was supposed to drive our blood cholesterol levels up, force cholesterol into our coronary artery walls, and cause heart attacks. Fortunately, this hypothesis is dying a long overdue death. In 2020, the Journal of the American College of Cardiology published a state-of-the-art review of saturated fats and health, concluding that “there is no robust evidence that current population-wide arbitrary upper limits on saturated fat consumption in the United States will prevent CVD [cardiovascular disease] or reduce mortality.”26

In 2021, an international panel of experts—which included two scientists who had previously served on the U.S. Dietary Guidelines Advisory Committee (DGAC)—reviewed the evidence and came to a similar conclusion: “Multiple reviews of the evidence have demonstrated that a recommendation to limit consumption of saturated fats to no more than 10 percent of total calories is not supported by rigorous scientific studies.”27

Even though the saturated fat hypothesis is melting away under the heat of scientific scrutiny, the belief that red meat causes cardiovascular disease continues to beat on in the hearts of many researchers, leading some to start pointing the finger at a different molecule within red meat: carnitine.

The Carnitine Hypothesis

Be forewarned that the hypothetical line connecting carnitine to heart disease involves taking a long and winding detour through a completely different molecule called TMAO, so we’ll need to familiarize ourselves with both of these molecules first before we try to understand the convoluted argument against carnitine.

Carnitine is a vital nutrient that transports fat molecules into the mitochondria to be burned for energy; it is so important that if you don’t eat enough of it, your body goes out of its way to make it from scratch. Red meat contains far more carnitine than white meat because red muscle fibers use more energy. Plant foods happen to be extremely low in carnitine because they primarily burn carbohydrate for energy, not fat.

Most of the carnitine in meat is absorbed by the small intestine. If any carnitine remains unabsorbed, it will work its way down to the colon, where certain gut bacteria can turn it into a foul-smelling gas called TMA (trimethylamine). TMA wafts into the bloodstream and enters the liver, which converts it into TMAO (trimethylamine oxide), an odorless substance that is safely eliminated in the urine.

In a 2013 study28 that has since been cited in more than 2,500 scientific papers, a group of Cleveland Clinic researchers reported that carnitine promotes atherosclerosis (hardening of the arteries) by demonstrating the following:


1. Extremely high doses of L-carnitine (a poorly absorbed form of carnitine not found in meat), caused atherosclerosis in mice (that were genetically altered to easily develop atherosclerosis).

2. When human subjects were fed steak plus moderate amounts of this same form of (poorly absorbed) carnitine, some of them produced TMAO in their urine.

3. When the aforementioned atherosclerosis-prone mice (who are missing a gene required for normal cholesterol processing) were fed TMAO supplements, they excreted less cholesterol in their cage droppings, suggesting that TMAO had trapped some cholesterol in the body. This led researchers to theorize that TMAO could lead to heart disease.



Note that these experiments do not show that carnitine, TMAO, or red meat cause heart disease in humans. They don’t even show that steak alone causes high TMAO levels in mice or humans, because no steak-only experiments were conducted. All we can glean from this study is that people who want to avoid high TMAO levels should not take L-carnitine supplements with their steak… and that mutant mice develop atherosclerosis when they are fed unnaturally high quantities of a form of carnitine not found in meat.

This study has led to additional research since, but as the science currently stands, the “red meat leads to high TMAO leads to high cholesterol which leads to heart disease” notion remains an unsubstantiated (and rather far-fetched) hypothesis that nevertheless continues to be circulated as a reason to eliminate red meat from our diets.

WHO SAYS MEAT CAUSES CANCER

In 2015, the World Health Organization (WHO) issued a two-page report titled “The Carcinogenicity of Consumption of Red and Processed Meat,” warning that processed meat causes colorectal cancer in humans, and that red meat “probably” causes colorectal cancer in humans.29 This document made headlines worldwide and continues to have a major impact on how people think about meat and health, but there are good reasons to question its findings.

The Epidemiological “Evidence” Against Meat

The vast majority of the studies used to prepare the report were nutritional epidemiology studies. The WHO looked at more than 800 epidemiological studies of red and processed meat and cancers of all kinds, but ultimately chose to focus only on colorectal cancer and put forth fifty-six human studies as “informative” on this topic.

Of the twenty-nine studies of unprocessed meat, fourteen suggested an association with higher risk for colorectal cancer, and fifteen did not. As we’ve learned, for epidemiological studies to suggest a cause-and-effect relationship between things like meat and cancer, their findings must be consistent. Since half of these studies pointed in one direction and half in the other direction, there is no reason to suspect that there is any connection between unprocessed meat and cancer worth exploring further. Of the twenty-seven studies of processed meat, eighteen suggested that processed meat was associated with a higher risk for colorectal cancer in humans and nine did not; while these findings are less conflicted, even if valid, they can only suggest a hypothesis about unprocessed meat that then must be tested in clinical experiments.

The Experimental Evidence Against Meat

The WHO cited only six experimental studies in their report (despite many more being available). Three were rat studies, two were human studies, and one was a rat-human study (a study of rats and humans, not of hybrid rat-human creatures).

Red and Processed Meat in Rats

In these three studies, rats were first injected with powerful carcinogenic chemicals (azoxymethane or dimethylhydrazine) to hasten the cancer development process. Yes, you read that correctly. Next, they were fed various high-meat diets for one hundred days (roughly equivalent to ten human years). Some experimental diets contained adequate calcium and others were intentionally depleted of calcium (calcium protects cells against heme iron, which researchers believed to be the cancer-promoting ingredient within red meat). Lastly, they examined colon biopsies for potentially pre-cancerous changes. Only the calcium-deficient diets led to potentially pre-cancerous changes in rat colons, and even in these cases, no rat developed cancer.

The authors of one of these studies begin their paper with this striking statement: “In puzzling contrast with epidemiological studies, experimental studies do not support the hypothesis that red meat increases colorectal cancer risk. Among the 12 rodent studies reported in the literature, none demonstrated a specific promotional effect of red meat.”30 Translation: they found a dozen rodent experiments testing the relationship between red meat and colon cancer and none of them had turned up any evidence against red meat. Surprisingly, not a single one of these twelve “red meat is fine” rodent studies were included in the WHO report. Selectively choosing to include studies that support one’s arguments while excluding those that don’t is known as cherry-picking.

Processed Meat in Humans

In the only study of processed meat in human subjects,31 researchers fed seventeen healthy men a low-antioxidant, low-calcium diet that included 6.3 ounces of poorly packaged ham for four days (ham was left unwrapped in the refrigerator for four days to allow exposure to air, which causes oxidative damage to the product). Then, rather than subject volunteers to colon biopsies, they tested their urine and stool for five different colon cancer biomarkers—substances that may be linked to colon cancer risk. Three of these biomarkers remained unaffected, including the two that are considered the most reliable indicators of colon cell damage, but two increased: ATNC (apparent total n-nitroso compounds) and TBARS (thiobarbituric acid reactive substances). The relevance of both of these biomarkers to colon cancer has since been called into question by scientists,32 but nevertheless, when calcium and vitamin E were added back into the diet, these biomarkers did not rise in response to the poorly packaged ham.

Translation: Eating badly packaged ham for four days in a row probably won’t increase your risk for colon cancer. If your diet contains adequate calcium and vitamin E, eating badly packaged ham definitely won’t increase your risk for cancer.

Unprocessed Red Meat in Humans

The WHO report cited only two studies of unprocessed red meat in humans. Both were randomized controlled trials, but they were small, brief, and poorly designed.

In the first study,33 researchers asked twenty-three volunteers to eat a low-fiber diet containing red meat for four weeks, and then to continue on that same diet supplemented with fiber for an additional four weeks. These unfortunate individuals then underwent rectal biopsies to look for a particular type of colon cell mutation called O6-MeG. Following the low-fiber phase, researchers did find more of these mutations, but when participants switched to the fiber-supplemented phase, this rise in mutations was completely blocked. It was later determined that O6-MeG is a poor biomarker for colon cancer risk, because this type of mutation naturally occurs so frequently in cells throughout our bodies that we produce an enzyme whose sole responsibility is to repair it wherever and whenever it occurs.34

In the second study,35 twenty-five volunteers were confined to a metabolic ward and fed one of three diets for ten days each: a vegetarian diet, a low-fiber diet containing red meat, and a high-fiber diet containing red meat. Following these interventions, researchers measured ATNC levels (the same biomarker used in the processed meat study above) and looked for a different colon cell mutation called O6-CMG. Once again, the low-fiber, red meat diet appeared worse, resulting in higher ATNC levels and higher numbers of O6-CMG mutations than the vegetarian diet. However, the low-fiber meat group was fed refined carbohydrates in place of high-fiber foods, and if any volunteer in any group started losing weight, they were fed buttered marmalade bread to restore their original weight. We are not told which volunteers received these additional treats nor how often. Therefore, we don’t know whether it was the presence of red meat, the presence of refined carbohydrates, and/or the lack of fiber that made the diet containing red meat appear worse than the vegetarian diet. Furthermore, it has since been discovered that our enzymes can also repair O6-CMG mutations, so these mutations may also be unreliable biomarkers for colon cancer risk.36

There’s a recurring theme here: researchers attempting to tie red meat to health problems change so many dietary variables that they hopelessly obscure the effects of red meat itself. Yet, when their overly complicated meat diets perform worse in their studies compared to meatless diets, they tend nevertheless to conclude that red meat must have been the culprit. It is remarkable the lengths some scientists go to in an attempt to demonstrate that red meat is unhealthy. Why not simply compare a diet containing red meat to a diet that is otherwise identical but that replaces red meat with a comparable quantity of tofu, white meat chicken, or fish?

Given that at least 768 of the 800+ epidemiological studies were either not worth considering or found no association between meat and cancer, that the majority of existing rodent studies found red meat did not promote colon cancer, and that none of the six experimental studies cited was designed in a way that can tell us whether red meat increases our risk for colon cancer, perhaps a more responsible and accurate title for the WHO report would have been “Vast Majority of Studies Find No Relationship Between Red Meat and Cancer.”

In November 2013, twenty-three cancer experts from eight countries gathered in Norway to examine the science related to colon cancer and red and processed meat. They concluded: “The interactions between meat, gut and health outcomes such as CRC [colorectal cancer] are very complex and are not clearly pointing in one direction.… Epidemiological and mechanistic data on associations between red and processed meat intake and CRC are inconsistent and underlying mechanisms are unclear.”37

Translation: We don’t know if meat causes colorectal cancer.

In 2022, a review of the nutrition epidemiology studies concerning unprocessed red meat and cancer found that the associations were too “weak and insufficient” to make conclusive recommendations about unprocessed red meat.38

MISCELLANEOUS MEATY MYTHS

Defending claims against red meat is like playing Whac-a-Mole; as soon as one myth is bludgeoned back into its hole, another one pops up. Let’s briefly review some of the more common ones.

Seeing Red: Heme Iron Causes Cancer

In addition to its indispensable roles in animal biology, heme iron is what gives red meat its characteristic color and flavor. This is why some plant-based “meat” manufacturers spent seventy-five million dollars mass-producing genetically modified leghemoglobin—a form of hemoglobin located in the roots of soy plants—and inserting it into their patties.39

So, could heme iron be the cancer-causing culprit lurking within red meat… and within bogus burgers? Not according to this 2015 statement written by David Klurfeld, PhD, the USDA’s National Program Leader for Human Nutrition, and one of the authors of the WHO report: “There is no data that normal levels of heme in human intestine contributes to any harm.”40

Charred Meats Cause Cancer

Charring or wood-smoking meat produces polycyclic aromatic hydrocarbons (PAHs) and heterocyclic amines (HCAs), both of which have been shown to cause cancer in lab animals. The doses of these compounds that cause cancer in animals are 1,000 to 100,000 times higher than doses found in human food.41 Studies in humans are limited to epidemiological studies, and even these have been inconclusive.42

HCAs can form not just in red meat but in any protein-rich food including fish and poultry. PAHs form in all plant and animal matter that has been exposed to high heat processing such as smoking, toasting, and frying. They are found in a wide variety of foods, including grilled vegetables, cocoa products, and milk powder, but are extremely high in flour, cereals, and breads, which can contain levels more than a thousand times higher than in cooked meat.43

Nitrates and Nitrites in Processed Meats Cause Cancer

Nitrates and nitrites are used in the production of processed meats like bacon, salami, and ham. However, they are also found naturally in many plant foods, often in very high amounts.44 Nitrates and nitrites themselves have not been shown to cause cancer; however, they can react with other protein fragments to form nitrosamines,45 chemicals that can cause cancer in laboratory animals. The majority of the nitrates in the typical Western diet come from vegetables, so if nitrates and nitrites do increase cancer risk, then not only should we limit our intake of processed meats, but we should also limit our intake of high-nitrate vegetables such as spinach and celery as well. Ounce for ounce, spinach contains more than eighty times more nitrate than hot dogs do, and celery powder is so high in nitrates that manufacturers use it to create processed meats, often proudly advertising that their products have “no nitrates or nitrites added except for those naturally occurring in celery powder.”

Meat Causes Constipation

Meat is the easiest food to digest. Stomach acid, intestinal enzymes, and bile efficiently dismantle its proteins into individual amino acids and its fats into fatty acids, and absorption into the bloodstream is virtually complete, with little to no waste left over to eliminate.46 If you’re skeptical, simply ask yourself: 1) Have you ever seen pieces of undigested meat or fat leaving your body? 2) Have you ever seen pieces of undigested plant foods such as broccoli, nuts, seeds, peas, or corn leaving your body?

Meat Causes Obesity

Obesity is a relatively new epidemic, whereas meat is an ancient food. High insulin levels turn fat storage on, and low insulin levels turn fat storage off. Any way of eating that causes insulin levels to run too high too often can lead to unwanted fat gain, and the most powerful stimulators of insulin release are foods high in refined carbohydrate ingredients such as sugar and flour. In a classic 1997 study measuring the insulin response to thirty-eight foods, beef’s insulin index was 51, the insulin index of bananas was 82, white bread’s insulin index was 100, strawberry yogurt’s was 115, and jelly beans topped out at 160.47

Meat Causes Diabetes

Type 2 diabetes is a disease characterized by persistently high blood glucose levels. Meat is incapable of causing unhealthy elevations in blood glucose because it is extremely low in carbohydrate. In the same 1997 study cited above, the glucose response to beef was by far the lowest of all thirty-eight foods tested. It’s when you fry it in batter, douse it in sugary barbecue sauce, or tuck it into a sandwich that you may run into problems.

Meat Causes Hypertension

A 2020 meta-analysis of thirty-six RCTs found no effect of red meat on blood pressure in comparison to other protein sources.48 A recent study by Dr. David Unwin and associates found that patients prescribed a low-carbohydrate diet (that allowed meat) experienced significant reductions in blood pressure and reduced need for blood pressure medications.49 Since high insulin levels raise blood pressure and cause the kidneys to retain more sodium, lowering insulin levels by lowering carbohydrate intake could explain these benefits.

Meat Causes Kidney Disease

The number one risk factor for kidney failure is hyperglycemia and the number two risk factor is hypertension.50 Healthy kidneys can safely handle diets very high in protein; what they are NOT designed to handle is high glucose levels and high blood pressure. A 1930 study of two men who ate a 100-percent-meat diet for a full year revealed no signs of kidney problems whatsoever51 and modern studies of bodybuilders eating between 2.2 and 3 grams of protein per kg body weight per day (about three times the recommended amount) for months at a time found kidney function remained normal.52

Meat Causes Gout

Gout is a type of arthritis often accompanied by high blood levels of a metabolic waste product called uric acid, which can crystallize in the joints and cause pain. Once called “the ailment of kings” because it mainly afflicted those who could afford to eat rich diets, gout now affects more than forty million commoners worldwide.53 For centuries, it was believed that gout was caused by high meat intake, but there is no experimental evidence of this. It has recently become clear that, like so many other chronic diseases, gout is rooted in insulin resistance, which impairs the body’s ability to eliminate uric acid.54

Meat Causes Inflammation

Molecules within red meat accused of causing inflammation range from saturated fat to polyunsaturated fat (arachidonic acid, an omega-6 found only in animal foods) to heme iron to neu5GC, a signaling molecule found only in mammal meat. However, a 2020 meta-analysis of twenty-four human RCTs concluded that red meat has no effect on blood markers of inflammation55 whereas it is well established that hyperglycemia leads to inflammation throughout the body.56

What If Eating Meat Breaks Your Heart?

The hypothesis that meat is dangerous to human health has driven a long and passionate hunt for evidence against meat that has thus far come up empty-handed. Rather than acknowledge that the trail has gone cold, this hypothesis continues not only to survive but to thrive—suggesting that it is far more likely to be rooted in feelings than in facts. As a psychiatrist, I have a healthy respect for feelings and understand that we humans make some of our most important decisions with our hearts rather than our minds. However, I also think everyone deserves to know the facts so that they can weigh them against their feelings and make their own decisions based on what matters most to them.

REAL PROBLEMS WITH MEAT

I am at peace with the biological fact that all life must consume life, but the way we treat the animals we depend on for food matters. Industrialized mass meat production systems create very real and deeply disturbing problems for the health and welfare of animals, humans, and the environment.

Factory-Farmed Fats

Just as is true for humans, when animals spend time in nature and eat a species-appropriate diet, their brains and bodies thrive. Whether factory-farmed, humanely raised, or wild, animal foods remain the safest and most nutritious foods we can eat, but that doesn’t mean these animal foods are equally healthy, and one important difference would seem to be the quality of their fat. When an animal such as a hen, which is supposed to eat a diet of grass, wild plants, insects, and other small creatures is forced to eat a vegetarian diet based on corn, soy, and synthetic supplements, her body composition will change. She’ll still be able to turn the starch into the glucose she needs, and she’ll still be able to turn the proteins into the amino acids she needs (although she’ll need a little help from amino acid supplements to provide those lacking in a vegetarian diet), but what will she do with all of the extra linoleic acid?

A hen’s natural diet would provide omega-3 PUFAs (EPA and DHA) from grass, and plenty of saturated and monounsaturated fats from critters, but very little linoleic acid, whereas approximately 50 percent of the fat in corn and soy is linoleic acid.57 Hens raised on corn and soy (or even worse, soybean oil, which is extremely high in linoleic acid) are forced to store this fragile fatty acid in their fat cells. The same is true of pigs, cows, and other livestock overfed on grains and legumes—and the same is true for us when we consume the meat (or eggs) of these animals. If you recall from chapter 6, excess linoleic acid has a tendency to degrade into toxic byproducts with potentially negative health consequences.

Ethical and Environmental Concerns

Problems with factory farming of animals go well beyond how animals are fed to how they are housed, treated, medicated, and slaughtered. These serious concerns have led some to recommend that we stop eating animals altogether, but it would be just as illogical to recommend that we stop eating plants altogether because pesticides and monocrop cultures endanger human health, destroy small animals and animal habitats, and damage topsoil. Industrialized plant and animal food production systems disrespect human employees, devalue consumer health, and pollute the land, water, and air. These are grave issues that we must face if we are to find a healthier, more sustainable way forward for plants, animals, and the environment we all share. It isn’t the animals themselves that are damaging our health and our planet, it’s the way we humans manage them. As dietitian founder of the Global Food Justice Alliance Diana Rodgers and paleo diet expert Robb Wolf write in their book Sacred Cow: The Case for (Better) Meat, “It’s not the cow, it’s the how.”58

Reviewing the science of the environmental impact of meat production and proposing solutions is beyond the scope of this book. However, my understanding is that if animals are raised well, they can be an indispensable part of the solution to many of our environmental and health challenges. The arguments in this arena are complex, nuanced, and well worth deeper exploration, so I refer you to the work of Nicolette Hahn Niman, the author of Defending Beef: The Case for Sustainable Meat Production and Righteous Porkchop: Finding a Life and Good Food Beyond Factory Farms. As an environmental lawyer and beef rancher who followed a vegetarian diet for much of her life, she is uniquely qualified both to prosecute the case against factory farming and defend the importance of thoughtfully managed animals to human and planetary well-being.

While it is always best to choose meats from wild animals or animals that have been humanely raised, allowed ample access to the outdoors, and fed a species-appropriate diet, these options are not always available, and can cost more. Explore local farms or farmers’ markets where you can purchase meat as part of a community share, or order shipments of frozen animal foods from sustainable sources. Do the best you can, but don’t let the perfect be the enemy of the good. When purchasing conventional animal foods in an ordinary grocery store, your best bet, according to Nicolette Hahn Niman, is beef:


Unlike other animals raised for meat, milk, or eggs, beef cattle start their lives with their mothers, nourished only by nursing and grazing. Most will continue to live in herds, on pasture or rangelands, for the first year of their lives. Regardless of how they are raised after that, they will never be confined to buildings or kept continually on concrete.… The more I saw and learned about the way dairy cows, pigs, chickens, turkeys, and egg-laying hens were raised, the more I regarded beef cattle as having the best lives of all animals in agriculture.59



Calling for the end to production of these exceptionally nutritious, metabolically friendly whole foods is not the answer to our global mental health crisis, and in fact could easily make it worse. The challenge before us is to grow the foods we need in ways that minimize pollution and respect soil, ecosystems, and animals.

MEAT IS GOOD FOR YOU


• Meat (including red meat, seafood, and poultry) is a time-tested, evolutionarily appropriate whole food for human beings.

• There is no evidence that red meat (or any other type of meat) is harmful to any aspect of human health.

• Meat contains every nutrient we need, in its proper form, without antinutrients.

• Meat is good for gut health because it is non-irritating and very easy to digest.



How to Nourish, Protect, and Energize your Brain with Meat


• Choose healthy meats. Whenever possible, choose meats from wild animals or animals that have been raised humanely, allowed ample access to the outdoors, and fed a species-appropriate diet.

• Don’t let the perfect be the enemy of the good. If you can’t access or afford high quality meat, just do the best you can.

• It doesn’t have to be red meat. It is very important to include some meat, seafood, poultry and/or eggs in your diet, but you do not need to eat the meat of mammals to meet your nutritional requirements. Shellfish, fatty fish, duck, and poultry liver are all examples of highly nutritious alternatives to red meat.

• Eat fresh. Choose unprocessed fresh (or freshly frozen) meats whenever possible.

• Don’t fear natural animal fats. Fattier cuts of meat are more flavorful, more nutritious, and often less expensive. Unfortunately, pork and poultry fat from conventionally raised animals can be high in linoleic acid.

• Cook gently. Don’t overcook meat, as this will damage nutrients and flavor. Trim away any burned or blackened areas of meats grilled or cooked at high temperatures.

• Don’t overdo it. Overeating protein can promote higher insulin levels (and even slightly higher glucose levels in some people). Refer to chapter 17 to estimate your daily protein requirements.



In my research, I have yet to find a credible, plausible health argument against including meat of any kind, red or otherwise, in the human diet. In fact, quite to the contrary; no other food group is nutritious enough, safe enough, or geographically accessible enough to recommend as the healthy foundation of the optimal human diet. If you could only afford to buy food from one food group, this would be the one to prioritize.
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CHAPTER 11

Eggs and Dairy: Nature’s Growth Formulas

Despite looking and tasting nothing alike, eggs and milk do have one important thing in common: they both exist to nourish new life. This special responsibility places them in a nutritional gray area; they are beloved, nutrient-rich, versatile, affordable sources of protein and other vital nutrients—making them particularly important foods for vegetarians and those who can’t access meat—yet they also contain unique molecules engineered specifically to support immature animals of their respective species, and some of these molecules can be problematic for humans.

Since dairy products are high in saturated fat and eggs are high in cholesterol, thinking about these foods may conjure up images of coronary arteries slamming shut. The food industry capitalizes on fears of these whole foods by stripping eggs of their yolks, skimming fat off milk, and using what’s left over to manufacture expensive processed products like Egg Beaters® and Go-gurt®. Worse still, it’s becoming increasingly popular to completely replace these foods with plant-sourced products like Just Egg® and oat milk made from grain and legume protein extracts mixed with industrially refined vegetable oils. Manufacturers market these factory-made alternatives by boasting about what they do not contain (saturated fat, cholesterol, and animal protein), which distracts us from the problematic ingredients they do contain (industrially refined vegetable oils, low-quality plant protein extracts, and sugar).

In truth, eggs are a nearly perfect food, whereas dairy products—although they are nutritious—have complicated effects on human health and metabolism.

THE EGG: A MIRACLE OF NATURE


A box without hinges, key, or lid, yet golden treasure inside is hid.

—J. R. R. Tolkien, The Hobbit



The egg is an engineering marvel designed to house, defend, and nourish a bird embryo until it’s ready to hatch. Whereas a human embryo receives a constant supply of nutrients and oxygen from its mother through the placenta, the bird embryo is physically disconnected from mother hen from day one and must obtain every nutrient required for healthy growth and development from the contents of its egg. During the three weeks that it takes for a chicken embryo to mature and hatch, its egg must be strong enough to withstand the weight of a brooding mother hen and protect the embryo from injury and infection, yet be porous enough to allow the developing bird to breathe.

The chick embryo feeds on the yolk, where the vast majority of an egg’s vital nutrients reside. In fact, since egg yolks must provide all of the ingredients required to build an animal from scratch, they contain every nutrient we need (except for vitamin C, which the chick embryo makes for itself). Eggs are a particularly good source of choline (a fundamental component of cell membranes) and acetylcholine (a neurotransmitter central to learning and memory). If hens are raised on pasture, the fat of their yolks will contain more EPA and DHA—precious PUFAs that can be hard to find in many other foods—as well as more vitamin A, vitamin E, vitamin K1, vitamin K2, and vitamin D.1

However, in comparison to meat, a few of the nutrients in eggs are harder for us to access.

The nutrient of most concern is iron. We absorb at most only about 3 percent of the iron in eggs, whereas we absorb between 10 and 20 percent of the iron in beef. This is partly because the form of iron found in eggs is non-heme iron,2 and partly because a mineral-binding protein in the yolk called phosvitin interferes with our access to yolk’s iron (and possibly its calcium and magnesium as well).3 Phosvitin survives cooking and is such a powerful iron magnet that each egg you consume reduces your ability to absorb non-heme iron from other foods in your digestive tract by 7 percent4 (it has no effect on heme iron).

Whereas egg yolk is plump with nutrients, egg white is a food desert.5 Egg white serves as a formidable barrier to bacteria, viruses, and fungi which may sneak into the egg through the thousands of microscopic air holes in its shell and try to infect the baby bird. Would-be invaders find this moat of slick, gelatinous proteins physically difficult to cross, extremely low in most nutrients, and teeming with antibacterial proteins. These defensive molecules include protease inhibitors that block bacteria’s ability to digest egg proteins, lysozyme, which dissolves bacterial cell walls, and avidin, a powerful binder of biotin (vitamin B7).6 Fortunately, these antinutrients are largely destroyed by heat, so cooking egg whites increases their protein bioavailability from 65 percent to 95 percent and makes biotin easy to absorb.7

Eggs are also common culprits in food allergies and sensitivities, and the majority of the proteins that cause allergies are located in their whites.8 (We’ll explore food allergies and sensitivities in chapter 19.)

Nature’s Most Perfect… and Most Dangerous Food?

Eggs are often described as nature’s most perfect food, and they certainly do come close. Were it not for their low iron availability and lack of vitamin C, it would theoretically be possible to thrive on eggs alone. Eggs contain 6 grams of high-quality protein each, so they are an excellent choice for vegetarian diets. They are also extremely low in carbohydrate (less than one gram per egg), so they are metabolically safe for people with insulin resistance, and they contain about twice as much fat as protein, an excellent macronutrient ratio for ketogenic diets.

And yet, due to their cholesterol content, we are still advised to limit our egg intake, or to eat the least nutritious part of the egg (the white) and throw the most nutritious part (the yolk) away. Where does this advice come from?

Out of the Frying Pan…

Anti-cholesterol sentiments began stirring in the early 1960s, when the American Heart Association (AHA) announced that cholesterol in the foods we eat could build up in arteries and cause heart attacks.9 The science supporting this claim was far from settled. Nevertheless, under the influence of the AHA, the committee responsible for writing the 1977 Dietary Goals for the United States recommended that Americans “reduce cholesterol consumption to about 300 mg per day;”10 this, despite acknowledging that there was “still controversy surrounding the exact relationship of dietary cholesterol to heart disease.”11 The Dietary Goals evolved into the U.S. Dietary Guidelines, which (because eggs contain about 200 mg of cholesterol each) singled out the egg as a food to be eyed with suspicion, warning Americans in 1980: “moderate your use of eggs.”12

And so it was that for half a century, we were led to believe that the connection between eggs and heart disease was scientifically well-established and straightforward:


1. High blood cholesterol causes heart disease.

2. Egg yolks are rich in cholesterol.

3. Therefore, egg yolks cause heart disease.



Then, in 2013, the AHA, in conjunction with the American College of Cardiology (ACC), issued a new guideline abruptly reversing its position: “There is insufficient evidence to determine whether lowering dietary cholesterol reduces LDL-C”13 (LDL is low density lipoprotein cholesterol, aka “bad cholesterol”). Following suit, the U.S. Dietary Guidelines Advisory Committee (DGAC) reversed its position in 2015: “Available evidence shows no appreciable relationship between consumption of dietary cholesterol and serum cholesterol, consistent with the conclusions of the AHA/ACC report. Cholesterol is not a nutrient of concern for overconsumption.”14 Translation: eggs are innocent—eat as many as you like.

Why the about-face? Quite simply because decades of laboratory studies, animal studies, and human clinical trials could find no clear connection between how much cholesterol people ate, how high their cholesterol levels were, and whether they would develop heart disease. There were even plenty of human clinical trials demonstrating that eating eggs provided heart health benefits.15

… Into the Fire

You would think that these official proclamations from both the AHA and the DGAC would have been enough to declare eggs innocent once and for all, but in some circles, it seemed only to fan the flames of the debate as nutrition epidemiology studies from both sides of the debate have since been hurled back and forth, resulting in headline whiplash and public confusion (emphases mine):


• 2018 “An Egg a Day May Reduce Heart Disease Risk, Study Finds”16 (Peking University)

• 2019 “Eggs Raise the Risk for Heart Disease and Death”17 (Northwestern University)

• 2020 “Moderate Egg Consumption Gets the Green Light… Again”18 (Harvard University)

• 2021 “Eating Just Half an Egg with Yolk a Day Increases DEATH Risk 7%”19 (Zhejiang University)



Yet notice that even the pro-egg headlines still advise us to be cautious about how many eggs we eat. For example, the Harvard study mentioned above, which was co-authored by Professor Walter Willett, concluded that “moderate egg consumption (up to one egg per day) is not associated with cardiovascular disease risk.”20 This conclusion is only somewhat reassuring, as it invites us to worry that eating more than one egg per day might still be dangerous. However, a close reading of their paper reveals that eating one or more eggs per day was not associated with heart disease risk. The authors had inexplicably placed an arbitrary limit on egg consumption that was not supported by their own work.

Despite overwhelming evidence that dietary cholesterol in general and eggs in particular are completely safe for your blood cholesterol levels and your heart, the U.S. Dietary Guidelines continue to recommend that “dietary cholesterol consumption… be as low as possible without compromising the nutritional adequacy of the diet.”21 The result of these scrambled messages about eggs is that many people still believe eggs are risky, when the truth is, eggs are among the safest, most nutritious foods you can eat.

DEEPER DIVE: UNDERSTANDING CHOLESTEROL

We have been taught to think of LDL as “bad cholesterol,” but your body makes it for a very good reason. LDL itself isn’t actually cholesterol; it’s a pod made of protein and fat called a lipoprotein particle that carries fat and cholesterol molecules around in your bloodstream. When lipoproteins pick up cargo, they expand, and when they drop off cargo, they shrink, so their size and density are constantly changing. Since cholesterol is denser than fat, pods full of fat are lower in density than pods full of cholesterol.

LDL (low-density lipoprotein) pods begin their voyage as very low-density lipoprotein pods (VLDL) in the liver, which loads them up with lots of fat along with some cholesterol and ships them out into the bloodstream. (VLDL is also considered “bad” but standard cholesterol tests usually don’t measure it.) VLDL’s top priority is delivering energy-packed fat molecules to hungry cells throughout the body. As VLDL circulates and loses fat, it gradually becomes smaller and denser until most of what is left inside is cholesterol. At this point, it is called an LDL particle, and its priority becomes cell maintenance. Since cell membranes require cholesterol, wherever existing cells need repair or new cells need to be created, cholesterol will be in high demand, so LDL’s job is to supply cholesterol building blocks to construction sites around the body.



[image: image]



CHOLESTEROL AND FAT TRANSPORTATION SYSTEM

The liver sends very-low-density lipoproteins (VLDLs) carrying triglycerides and cholesterol into the bloodstream. As VLDL delivers triglycerides to cells, it gradually shrinks to become low-density liproprotein (LDL), which distributes cholesterol to needy cells and then returns to the liver. High-density lipoprotein (HDL) collects damaged or unneeded cholesterol from cells and carries it to the liver to be recycled or removed from the body. 
Suzanne Smith

It’s common to view cholesterol as nothing more than an unwanted intruder that worms its way into blood vessel walls and causes heart attacks and strokes, so LDL is labeled “bad” because it delivers cholesterol to cells. High-density lipoprotein (HDL) particles are viewed as “good” because they remove damaged or discarded cholesterol molecules from cells and return them to the liver. Just as it doesn’t make sense to think of saturated fats as bad and unsaturated fats as good, it doesn’t make sense to think of LDL (and VLDL) as bad and HDL as good. We need all of our lipoprotein particles for the distribution system to function. Without VLDL and LDL, cells can’t receive shipments of cholesterol they need to maintain themselves, and they can’t receive shipments of fat to burn for energy—and don’t most people want to burn fat?

So, how did LDL become the black sheep of the lipoprotein family?

Cholesterol and Cardiovascular Disease: Guilt by Association

Since cholesterol is found inside the atherosclerotic plaques associated with heart attacks and strokes, it was assumed that LDL caused those plaques to form. However, decades of research have yet to produce credible support for this idea; in fact, there is ample evidence against it.22 We still don’t fully understand how or why cholesterol finds its way inside blood vessel walls—but most experts now agree that LDL only gets trapped inside unhealthy blood vessels.

The first step in plaque formation isn’t high LDL levels, it’s damage to the endothelium—the layer of cells that lines the inside of blood vessels.23 Many things can harm your endothelium, but the most important examples are smoking, high blood glucose levels, and high blood pressure. When damage occurs, a blood clot will form to try to protect the area, but if your clotting system is overactive or your immune system isn’t working properly to heal the wound, the long, complicated process of plaque formation will begin, and eventually, cholesterol will make its way into the vessel wall—regardless of what your blood LDL level happens to be.

For example, a 2009 study of 136,905 people who had just been admitted to the hospital with heart attacks found that nearly half of them had LDL levels below 100 mg/dl, which was the healthy limit recommended by expert guidelines at that time.24 This means that your LDL level is no better than a coin toss at predicting your risk of a heart attack.

The truth is that a simple LDL level cannot tell you whether or not you will have a future heart attack or stroke;25 it has to be interpreted in the context of the bigger clinical picture. For instance, if your LDL is high, it could simply mean that you are vigorously burning fat for energy! This may be why some individuals following a low-carbohydrate, high-fat diet see their LDL rise, and researchers are exploring this question.26

Meanwhile, Back at the Breakfast Table…

How many eggs are safe to eat?

If you add three eggs per day to people’s usual diets for weeks in a row, in most cases, their cholesterol level won’t budge. About one-third of subjects will see a small rise in LDL but they will also see a small rise in HDL, so their overall cholesterol ratio (a commonly used estimate of overall cardiovascular risk) doesn’t change.27

Your body isn’t a bucket that you pour cholesterol into until it spills over. Your digestive tract has sophisticated controls in place to regulate how much cholesterol you absorb from food, how much your cells manufacture, and how much you eliminate in your bile.

In one interesting case, an eighty-eight-year-old man who had consumed at least two dozen eggs every day for fifteen years maintained a total cholesterol level of 150 to 200 mg/dl.28 Researchers found that his body only absorbed about 18 percent of the cholesterol he ate and had doubled its rate of cholesterol removal to keep his system in balance.

If you “overeat” cholesterol, your body will respond by changing its behavior, and the same is true if you “undereat” cholesterol. Nearly every cell in your brain and body is equipped to manufacture cholesterol, so even if you eat a cholesterol-free vegan diet, your body will see to it that there is always plenty of cholesterol in your blood. A study of more than 3,500 women found there was no significant difference between the LDL levels of vegans, vegetarians, and omnivores.29 It’s even possible for people eating vegan diets to have “high” cholesterol.30

The amount of cholesterol in your diet doesn’t determine the amount of cholesterol in your blood—your metabolism does.

SO, ABOUT THOSE EGGS


• Cooked (whole) eggs are good sources of every nutrient we need except for iron and vitamin C.

• Egg yolk is a good source of choline, vitamin B12, and vitamin A, and is one of the few sources of MK-4, the brain’s preferred form of vitamin K2.

• Egg yolks are rich in cholesterol, a vital nutrient. The number of eggs you eat per day has no bearing on your blood cholesterol level.



Tips for Nourishing, Protecting, and Energizing your Brain with Eggs:


• Eggs are very poor sources of iron, so if you don’t eat meat, be sure to include other sources of iron in your diet.

• To maximize their nutritional benefits, cook eggs before eating and don’t throw away the yolk—that’s where the nutrients are.

• Eggs contain about twice as much fat as protein, an excellent macronutrient ratio for ketogenic diets.

• Egg allergies and sensitivities are not uncommon, so if you have unexplained physical or mental health symptoms, consider a thirty-day egg-free experiment to explore this possibility.



Cooked (whole) eggs feature a nearly perfect nutrient profile. Versatile, affordable, and available almost everywhere, eggs are among the healthiest foods you can eat. Unless you have an allergy or sensitivity to eggs, it is safe to enjoy them to your heart’s content.

THE COMPLICATED NATURE OF DAIRY

Wild aurochs (prehistoric cattle) were first domesticated in the Middle East about 10,000 years ago,31 and the earliest archaeological evidence that humans were consuming milk on a regular basis dates back only about 6,000 years to southern England.32 Today, foods made from the milk of various mammals—mainly cows, buffalo, goats, sheep, and camels—are considered staple foods in most countries,33 but are only rarely consumed in some parts of the world, such as China, Indonesia, and North Korea.34

I have found the experimental elimination of dairy to be a very useful tool in my clinical practice, particularly for addressing binge eating, digestive issues, and unexplained pain syndromes. This may be partly due to the complexity of the molecules dairy products contain, and/or the fact that human physiology hasn’t had much time to adapt to this food group, given how recently it was added to the Western menu. Research into the potential connection between dairy and mental health problems is thin, but let’s review the compelling scientific information that is available, with the hope that it might inspire you to explore how this complicated food affects you.

MILK MICRONUTRIENTS

Like the egg, milk is often called one of nature’s most perfect foods, but its nutritional profile isn’t quite as strong. Milk is a famously good source of calcium, but contains no vitamin D, so several countries (the United States, Canada, Norway, Sweden, and Finland) fortify milk with vitamin D because we can’t absorb calcium without it.35 Milk is also naturally low in iodine, but most milk producers in industrialized countries add iodine to dairy cattle feed and use an iodine solution to disinfect udders prior to milking in a practice known as “teat dipping.”36 Cow’s milk is also very low in iron, even compared to many other mammal milks, perhaps because industrial dairy practices push them to produce such large quantities of milk.37 Milk is a very poor source of the omega-3 fatty acids EPA and DHA, regardless of how the cow was raised. For example, most health organizations recommend adults obtain about 250 mg per day of EPA and DHA. Although milk from grass-fed cows does contain about two-thirds more EPA than milk from grain-fed cows, an eight-ounce glass still only provides about 10 mg of EPA (and only about 2.5 mg of DHA).38 Milk contains no vitamin C, because calves rely on vitamin C stores built up in utero until they reach about four months of age when they become capable of making their own.39

MILK MACRONUTRIENTS

Milk is the only animal food that contains substantial quantities of all three major macronutrients: protein, fat, and carbohydrate. This is nature’s recipe for rapid growth. Many of milk’s macronutrient molecules are uniquely required by immature mammals, so you won’t find them in meat. The quantity and type of macronutrients also varies from one species to another, as different mammals have different needs.

Carbohydrate (Lactose)

The only type of carbohydrate that milk contains is lactose, a special sugar found only in milk. Each lactose molecule consists of a glucose molecule bonded to another simple sugar molecule called galactose. When we are babies, our intestines produce an enzyme called lactase that breaks the bond between these two simple sugar molecules, allowing us to absorb glucose and galactose into the bloodstream. All other mammals permanently lose the ability to produce this enzyme after weaning because they no longer need it, and before the taming of the aurochs, early humans were no different—they lost their ability to digest lactose in early childhood as well.40 After the Agricultural Revolution, certain groups who relied more significantly on dairy farming—mostly in northwest Europe—developed a genetic mutation that allowed some of them to produce lactase into their adult years; this trait is called lactase persistence. However, the majority of us—nearly 70 percent—still cannot properly digest lactose.41



	Region/Ethnicity*
	Prevalence of Lactose Malabsorption42



	Scandinavia
	3–5%



	Great Britain
	5–15%



	Germany
	15%



	Austria
	15–20%



	North American whites
	15%



	Finland
	17%



	France
	17% (northern); 65% (southern)



	Italy
	20–70%



	India
	30% (northern); 70% (southern)



	North American Hispanics
	53%



	The Balkans
	55%



	South America
	65–75%



	North American blacks
	80%



	Africa
	70–90% (exceptions: Bedouins, 25%; Tuareg, 13%; Fulani, 22%)



	Central Asia
	80%



	Eastern Asia
	90–100%




*Terms in this column were those used in the original study; regions/ethnicities not included here were not represented in the study.

Without sufficient lactase, any lactose you consume will cruise completely intact through your small intestine and all the way down into your colon, where it will encounter swarms of gut bacteria. However, they don’t possess lactase either, so they can’t digest it down into glucose and galactose for us. Instead, bacteria ferment (partially digest) the lactose, releasing fatty acids and gases in the process. As anyone with severe lactose intolerance knows, these gases can cause significant bloating, pain, and/or diarrhea.43 Since lactose is identical across all species, if you are intolerant to the lactose in cow’s milk, you will be intolerant to the lactose in all other milks as well. Fortunately, lactose intolerance is not a dangerous condition; it’s simply a sign that your digestive system has matured and you no longer need milk.

The dairy products highest in lactose are milk, milk powder, condensed milk, buttermilk, cottage cheese, ice cream, yogurt, and kefir. Dairy products that contain mostly fat such as butter, ghee, and cream have very little lactose, and dairy products that have been aged for a long time, such as hard cheeses and ripened cheeses, are very low in lactose because the bacteria used in the fermentation process have already “eaten” the lactose for you. Here’s a tip: If the nutrition label on a dairy product lists the carbohydrate content as zero mg, then the product contains little to no lactose. Lactose-reduced and lactose-free products are available in some areas, and lactase supplements can help ease symptoms.

However, if even low-lactose dairy products don’t agree with you, you may have an intolerance to dairy protein.

Dairy Proteins

If left out too long, milk will eventually separate into solid lumps (curds) of calcium-rich proteins called caseins that sink to the bottom and a watery substance containing dissolved whey proteins that float to the top. Caseins and wheys are the two main categories of protein found in all types of milk, and they are designed not only to nourish the newborn, but also to transmit information from mother cow to calf that regulates genes, trains the immune system, builds the microbiome, and stimulates growth pathways.

Caseins Are Complicated. Eighty percent of the proteins in cow’s milk are caseins (compared to less than 50 percent in human breast milk).44 Casein molecules are sticky—so sticky, in fact, that they were historically used as an active ingredient in wood glue. This property causes caseins to clump together in the gut and form large clots of protein that take a long time to digest, essentially serving as an extended-release source of nutrients to sustain the calf between feedings. In the human gut, cow caseins can take so long to dismantle into individual amino acids that indigestion or constipation may occur.

Partially digested casein fragments may also cause problems of their own for some people. This appears to be particularly true in the case of A1-beta casein, a type of casein found in the milk of certain herds descended from northern European stock, including Holstein cows. In the Western world, Holsteins have long been bred with other dairy cattle, so most milk sold in Western markets now contains A1-beta casein. (This is in contrast to A2-casein, found in the milk of purebred Asian and African cattle breeds, as well as certain mainland European stock such as Jersey cows.) Incomplete digestion of A1-beta casein can generate beta-casomorphins—morphine-like molecules with narcotic and inflammatory properties.45

If these casomorphins bind to naturally existing opiate receptors in the human gut, they may slow down digestive machinery and lead to constipation, just as morphine and other narcotic medications can. They can also trigger inflammation, which may irritate or damage the gut lining.46 This is important, because inflammation in the body can also cause inflammation in the brain.47

Scientific studies of dairy and brain inflammation are few and far between, but what we do have is intriguing. The most striking example: There are well-documented cases of infants and children with epilepsy whose seizures completely resolved when dairy was eliminated from the diet, whether they tested positive for cow’s milk allergy or not.48 These experiences tell us that sensitivity to cow’s milk can profoundly destabilize brain chemistry in susceptible individuals.

It is common for parents of children with autism spectrum conditions to experiment with diets free of casein and gluten in hopes of seeing improvement in autism symptoms, and some nonrandomized trials have reported significant benefits with this intervention. However, the few small randomized controlled trials that have been conducted so far have not found benefits.49

Is Dairy Addictive? Most low-carbohydrate and ketogenic diets emphasize heavy cream, butter, and cheese because they are naturally low in carbohydrate, but quite a few of my patients feel “addicted” to dairy products, which can lead to cravings, binge eating, and unwanted fat gain. One reason for this may be that casein stimulates the release of a hormone called IGF-1 (insulin-like growth factor type I),50 which stimulates growth pathways in our bodies51 and increases appetite.52 Casomorphins may also have something to do with it, because they can cross the blood-brain barrier and stimulate opiate receptors in the brain. However, the opiate-like effects of casomorphins are fairly weak compared to drugs like morphine, and (to make matters more complicated) some dairy proteins even have anti-opiate properties.53 Perhaps the allure of dairy products is that processing methods—even traditional methods like fermentation, churning, and salting—concentrate their ingredients and intensify their flavor profiles. There isn’t enough research to be certain about what drives some people to lose control over their appetite and eating behavior when eating dairy products, but if you struggle with overeating, a dairy-free experiment is well worth trying.

A woman in her sixties with a long history of overeating consulted with me because she was trying to transition to a ketogenic diet but couldn’t make it past day three without intense cravings and urges to binge. The plan she was following allowed for up to four ounces of cheese per day, so she had been enjoying cream cheese as a daily snack. When I suggested she try setting all dairy aside as an experiment, she was easily able to make it past day three, get into ketosis, and enjoy excellent appetite control without making any other changes to her menu.

Whey Proteins. Whey proteins are popular with bodybuilders because they are rapidly digested into individual amino acids, stimulating an insulin surge that supports the growth and repair of muscle tissue after exercise. They are also popular with processed food companies who use them to manufacture “keto-friendly” products such as shakes, chips, cereals, and bars. Although whey protein contains no carbohydrate and doesn’t raise glucose levels, it raises insulin levels substantially, so it can turn fat-burning off and reduce ketone levels. In fact, the insulin response to whey is almost as dramatic as the insulin response to pure glucose.54 (Buyer beware: just because the label says “keto-friendly” doesn’t necessarily mean the product is ketogenic or friendly.)

Dairy Fat

Dairy fat is interesting in that it is the only animal fat that contains more saturated fat than unsaturated fat. However, as we have already established, saturated fat in and of itself is not unhealthy. Furthermore, the fat within full-fat dairy products is where the “fat-soluble vitamins” reside. For example, grass-fed butter is a good source of vitamin A and one of the few sources of MK-4, the brain’s preferred form of vitamin K2.

Compared to lactose and dairy proteins, which are fairly common causes of dairy intolerance, the fat within dairy products may actually be their least problematic ingredient. Some of my patients with dairy intolerance seem to do better with butter (which is mostly dairy fat), or better yet, ghee (which has been heated to remove as much protein as possible). However, some of my patients do poorly with all dairy products, including ghee, suggesting either that they are sensitive to trace amounts of protein that may remain, or that they are reacting to some unknown problematic element within the dairy fat itself. Unfortunately, there is very little research on the topic of dairy fat intolerance, so we can only speculate.

Dairy and Insulin Resistance

Perhaps the most compelling reason to reconsider the role of dairy in your diet is that a number of human clinical studies have found that dairy products raise insulin levels and cause insulin resistance. In one particularly interesting experiment,55 researchers in Denmark asked twenty-four healthy eight-year-old boys to add 53 grams of animal protein per day to their usual diets—half of them were to consume this additional protein in the form of 8.8 ounces of lean meat and the other half were to add two liters of skim milk. After seven days, the fasting insulin levels and insulin resistance of boys in the meat group remained unchanged, whereas the fasting insulin levels of those in the milk group had doubled, and insulin resistance had increased by 75 percent.


DAIRY, CALCIUM, AND BONE HEALTH

We’re told the biggest reason we need dairy is because it is rich in calcium, which supports bone growth and prevents osteoporosis. And yet, our fellow mammals all appear capable of generating complete sets of bones and teeth without consuming milk beyond early life. Since there is no reliable way to diagnose calcium deficiency, it is hard to know how much calcium we really need and whether we are getting enough from the foods we eat, but some research suggests that dairy products may not be essential to bone health. For example, countries where milk intake is high, such as Norway, Sweden, and Denmark, report the highest rates of hip fracture in the world, whereas China, Indonesia, and India, where milk intake is low, report the lowest rates of hip fracture.56 Also, osteoporosis was rare prior to the industrial age and occurs much more often in industrialized areas of the world,57 suggesting that it may be related to aspects of our modern lifestyle other than how much milk we consume.

Bones do need calcium, but total bone health is about much more than the amount of calcium in your diet. Optimal absorption of calcium requires vitamin D3, and optimal binding of calcium to bone requires vitamin K2. As mentioned earlier, keeping glucose and insulin levels in a healthy range helps to minimize inflammation, which can damage bone over time. Sodium and caffeine both increase the amount of calcium your body loses in the urine. Bone is made largely of protein, so obtaining enough protein to support bone structure and engaging in weight-bearing exercise to stimulate bone metabolism is essential.58


DOES DAIRY REALLY DO A BODY GOOD?


• Dairy products are excellent sources of calcium and good sources of most other essential nutrients except for vitamin C, vitamin D, iron, EPA, and DHA (and sometimes iodine).

• Dairy products contain high quality protein that provides all essential amino acids.

• Lactose intolerance is exceedingly common (and evolutionarily appropriate).

• Allergies and intolerances to dairy proteins are common, and may contribute to gastrointestinal distress, acne, eczema, asthma, migraine, chronic pain syndromes, and other inflammatory conditions.

• Dairy products contain unique molecules that can contribute to insulin resistance, metabolic dysfunction, appetite dysregulation, and weight gain.

• All dairy caseins are difficult to digest. Milk from certain breeds of cattle contain A1-beta casein, which may also have narcotic and inflammatory properties.



Tips for Nourishing, Protecting, and Energizing Your Brain with Dairy


• If you have never tried a dairy-free experiment, I encourage you to set aside all dairy products for thirty days to see how you feel.

• If you find dairy products to be addictive, inflammatory, constipating, or fattening—or if they make you feel depressed, unfocused, or fatigued—it would be wise to eliminate them from your diet permanently.

• If you decide to go dairy-free and you’re worried about calcium, know that calcium is present in certain other animal foods, including shrimp and small, soft-boned fish such as sardines, anchovies, and mackerel. Some plant foods also contain calcium, with the most bioavailable sources being cruciferous vegetables.

• If you feel better without dairy but don’t want to permanently avoid it, try reintroducing different dairy products one at a time to see which ones bother you least. For example, if dairy protein is your issue, you may tolerate low-protein dairy products such as ghee and butter fairly well.

• You might try seeking out “A2” milk so you can compare its effects to A1 milk. Pure A2 milk is usually clearly labeled as such to attract consumers interested in its potential health benefits.

• If you suspect you are sensitive to lactose, look for dairy products with a carbohydrate count of 0 grams per serving. You may find fermented dairy products such as hard cheeses, sour cream, and full-fat yogurt to be gentler on your system because fermentation removes lactose and partially breaks down dairy proteins. (However, fermentation also changes dairy proteins in ways that can make some people feel worse; see chapter 19.)

• If you choose to include dairy in your diet, full-fat dairy products are more nutritious, more satisfying, and less processed.



Milk is a species-specific growth formula and therefore the most complex food on Earth—and that’s even before we churn, ferment, and skim it into the staggering variety of dairy products available today. We know so little about how each of these products affects our mental and physical health, but what we do know strongly suggests that the human diet should not include milk beyond early childhood—particularly not the milk of other species. Be careful with this food group. Even if you can’t pinpoint any negative effects, if you are pursuing optimal mental and physical health, it may still be wise to avoid dairy entirely.
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CHAPTER 12

Grains, Beans, Nuts, and Seeds: Consumer Beware


Seeds are our most durable and concentrated foods. They’re rugged lifeboats, designed to carry a plant’s offspring to the shore of an uncertain future.

—Harold McGee, On Food and Cooking



We think of grains, beans, nuts, and seeds as unrelated, but crack any of them open and you’ll find a tiny embryo crouched inside. Even though we only use the word “seed” for one branch of this family, deep down, all of these foods are seeds.


• Grains are the seeds of grasses (wheat, corn, rice, oats, etc.)

• Beans are the seeds of legumes (peas, soybeans, lentils, etc.)

• Nuts are the seeds of trees (almonds, walnuts, pistachios, etc.)

• “Seeds” are (mostly) the seeds of flowers (sunflower seeds, poppy seeds, sesame seeds, etc.)



To avoid confusion, we’ll use “seed foods” as an umbrella term to refer to all grains, beans, nuts, and seeds.

Just as dairy products are the most complicated animal foods on Earth, seed foods are the most complicated plant foods on Earth. Protecting and nurturing the future generation of one’s species is no easy task, and these weighty responsibilities are what make these simultaneously the most nutritious and most problematic plant foods you can eat. Avoiding the seed food family as much as you can—especially grains and legumes—is one of the most important things you can do to protect your brain and overall health. However, if you want or need to include this food group in your diet, I will show you how to make safer, healthier choices.

THE BENEFITS AND RISKS OF SEED FOODS

Grains, beans, nuts, and seeds are the most nutritious parts of plants because they must contain every nutrient an embryo needs to develop the roots, shoots, and leaves that will ultimately establish the seedling’s independence. All seed foods contain protein to provide the amino-acid building blocks their seedlings need to grow, but beans and nuts are generally richer in protein than grains and seeds, making foods like soybeans, peas, and nuts critical staples in vegan diets and in the diets of great numbers of people around the world with limited access to animal protein. Despite being much lower in protein and fat than other seed foods, grains are less expensive and easier to grow in large quantities than beans, nuts, and seeds, so they are an important source of carbohydrate calories worldwide and figure prominently in the dietary guidelines of most countries.

The nutritional advantages of grains, beans, nuts, and seeds must be weighed against the fact that every member of the seed food family must not only nourish its precious cargo, but also defend it from the elements and from predators large and small until conditions are right to sprout. Animals protect themselves from being eaten using action-oriented strategies like growling, biting, charging, and fleeing, but plants are stationary and voiceless. These physical limitations can make them appear helpless and vulnerable—but looks can be deceiving. In fact, seed foods are the most heavily armed of all plant foods. Not only do they wear tough exterior shells and hulls, but concealed within these rugged structures are invisible stockpiles of chemical weapons: toxins and antinutrients that pose risks to human health.

THE BIRTH OF AGRICULTURE

From deep within Israel’s Dead Sea rift, archaeologists have unearthed remnants of almonds, pistachios, and other nuts along with pitted stones that were likely used as nutcrackers, suggesting that our prehistoric ancestors were consuming nuts as long ago as 780,000 B.C.1 By comparison, although stone tools were used in Mozambique to grind sorghum grains about 100,000 years ago, it wasn’t until about 11,000 years ago that humans appear to have begun consuming grain in significant quantities on a regular basis, as evidenced by the discovery of large storage structures containing barley and oats in the West Bank.2 As for legumes, evidence of domesticated fava beans in Israel3 and lentils in Southwest Asia4 dates back as far as 10,000 years ago.

Most experts trace the birth of agriculture to the Fertile Crescent about 11,000 years ago. Arching from the Persian Gulf to Northern Egypt, this “cradle of civilization” was blessed with rich soils irrigated by the rhythmic flooding of the Tigris and Euphrates rivers. Over the next 5,000 years, farming would become a way of life almost everywhere, but it appears we paid a price for it, both socially and biologically. As historian Yuval Noah writes in his book Sapiens, “Cultivating wheat provided much more food per unit of territory, and thereby enabled Homo sapiens to multiply exponentially… This is the essence of the Agricultural Revolution: the ability to keep more people alive under worse conditions.”5 Anthropological records reveal that individuals living in agricultural societies were generally of shorter stature than their hunter-gatherer relatives who came before them, and that their bodies showed evidence of mineral deficiencies, malnutrition, and infectious diseases.6 Thousands of years may seem like enough time for us to adapt to eating these foods, but from an evolutionary standpoint it is the blink of an eye. Our species, Homo sapiens, is about 200,000 years old, so we have only been consuming grains and legumes for 5 percent of our history, at most.

Seed Macronutrients

Like milk, all seed foods contain nature’s recipe for growth—a combination of all three macronutrients in fair amounts: protein, fat, and carbohydrate. However, while cow’s milk macronutrients are intended for the young of another mammalian species, seed macronutrients are intended for the young of a completely different kingdom: the plant kingdom (as opposed to the animal kingdom, to which we belong). It is therefore not surprising that their macronutrient composition is less than optimal for human nourishment. We are often told that these foods are good for us because they are rich in plant protein and complex carbohydrates, low in saturated fat, and cholesterol-free. All true statements, but the whole truth is that their proteins usually don’t contain the balance of amino acids we need, most of their proteins and carbohydrates are difficult to digest, and there is no reason to avoid saturated fat or cholesterol.

Seed Food Proteins. It’s certainly possible to obtain all of your essential amino acids from seed foods alone, but it requires special knowledge, extra effort, and (almost always) more food.

All seed foods do contain all nine essential amino acids, but usually not in quantities sufficient to meet our needs. For example, grains tend to be low in lysine, and legumes tend to be low in methionine and cysteine.7 Seed proteins are also guarded by antinutrients that make their proteins less available to us. For example, many seed foods contain protease inhibitors that interfere with the enzymes in our gut that break proteins down into individual amino acids. Cooking inactivates most protease inhibitors,8 but there are still other anti-protein factors in seed foods to contend with, including phytate (which heat can’t completely neutralize) and tannins (which are indestructible).

To help navigate this seed protein obstacle course, scientists have developed a protein quality index called the digestible indispensable amino acid score (DIAAS). This scoring system takes the digestibility and the amino acid balance of various proteins and rolls them into a single number. The table below lists the DIAA scores of selected plant and animal foods.



	Protein Source
	DIAAS9
	Quality



	Whole milk
	114
	High quality



	Egg (hard boiled)
	113



	Beef
	112



	Chicken
	108



	Tilapia
	100



	Tofu
	97
	Good quality



	Chickpea
	83



	Pea protein concentrate
	82



	Cooked rice
	59
	Poor quality



	Cooked peas
	58



	Almonds
	40



	Seitan (wheat)
	28




A DIAAS of 100 or above means that you can meet or exceed your daily requirement for all essential amino acids by eating that food alone. Notice that all animal foods have DIAA scores of 100 or higher, indicating that they contain highly digestible forms of every amino acid we need. Scores for tofu, chickpeas, and pea protein concentrate fall between 75 and 100, and are therefore considered good quality proteins. The remaining plant proteins are considered poor choices, as they all score well below 75. With the notable exception of tofu, if you are trying to meet your amino acid requirements using plant foods alone, you will need to mix and match your protein choices properly to avoid deficiencies over time.

Seed Food Fats. Nuts and seeds tend to be much higher in fat than grains and legumes. Except for coconuts and palm kernels, which are both very high in saturated fat, most of the fats in nuts and seeds are MUFAs (mainly oleic acid), and PUFAs, two of which we are told are essential: linoleic acid and the omega-3 alpha-linolenic acid, or ALA.

As discussed in chapter 6, linoleic acid is easy to find in a wide variety of plant and animal foods, but ALA is much harder to come by. Many animal foods contain some ALA, but there are a few plant foods such as flaxseeds, walnuts, and chia seeds that are rich in ALA, so they are prized (and marketed) as excellent sources of omega-3s—but ALA is not the omega-3 we should be looking for. The omega-3s we need are EPA (which helps your immune system fight inflammation) and DHA (critical for brain development, brain cell signaling, brain immune system function, and energy production). In fact, the only thing we need ALA for is to turn it into EPA and DHA.10 Building DHA molecules for the brain would be a fine use of ALA, but unfortunately our capacity to convert ALA into DHA is extremely low; nonpregnant women convert at most about 9 percent of the ALA they consume into DHA, and the conversion rate in men is only 0 to 4 percent.11 Whether these low and unreliable conversion rates are sufficient to meet the needs of most adults is unclear, but we do know they are too low to fulfill the omega-3 requirements of pregnant women and infants, as we’ll see in chapter 15. It would make more sense to recategorize EPA and DHA as essential omega-3 fatty acids,12 because ALA is only required if we don’t consume enough EPA and DHA—both of which you can obtain from animal foods (or vegan-friendly algae-derived supplements, if you prefer).



[image: image]



ALL OMEGA-3S ARE NOT CREATED EQUAL

The only type of omega-3 found in plant foods is ALA, which our bodies struggle to convert into EPA and DHA (the omega-3s we actually need), whereas animal foods naturally contain EPA and DHA.

Seed Food Carbohydrates. Seed food carbohydrates generally fall into two categories: simple starches that our gut enzymes digest easily down into glucose, and a variety of complex sugars, starches, and fibers that our gut enzymes can’t digest at all.

All plant foods contain indigestible carbohydrates, but within the seed foods, the most abundant example is raffinose. Raffinose consists of long strands of simple sugar molecules (glucose, fructose, and galactose) woven together in a pattern impossible for human digestive enzymes to unravel, so it sails through the upper intestine completely intact.13 This is good news for colon bacteria, who welcome raffinose into the lower intestine with an enzyme called alpha-galactosidase that deftly dismantles it into individual sugar molecules. Our colon cells aren’t capable of absorbing sugars, so bacteria proceed to ferment them, breaking them down into short-chain fatty acids like butyrate (that colon cells can burn for energy), and gases like hydrogen, carbon dioxide, and methane. Depending on how much you eat and how sensitive you are, you could experience anything from mild discomfort to severe bloating, cramping, indigestion, nausea, and/or diarrhea.14

Legumes such as beans, chickpeas, and lentils are relatively rich in raffinose and therefore notorious for causing digestive distress. In fact, the raffinose family of indigestible sugars is the single greatest cause of flatulence in the human diet.15 Soaking, sprouting, fermenting, and cooking can reduce the amount of raffinose in seed foods. Beano®, an over-the-counter anti-gas remedy, contains the same enzyme that your colon bacteria make, so if you swallow this enzyme before you eat beans, it will break the starches down into sugars in your upper intestine where they can be absorbed.

NUTRITIONAL QUALITY: MICRONUTRIENTS

Many seed foods contain B vitamins (especially B1, B2, B6, and B9) and nuts can also provide vitamin E and vitamin K1, but this food group is otherwise relatively micronutrient-poor. Although standard nutrient tables list many seed foods as being high in essential minerals such as magnesium, zinc, iron, copper, or manganese, remember: Just because a food contains a nutrient doesn’t mean we can access it.

Many Seed Food Minerals Are Hard to Access

All seed foods contain phytate, a mineral magnet that binds tightly to iron, zinc, calcium, magnesium, and copper. When the time comes to sprout, phytate gets broken down, releasing these essential minerals to support the growth of young seedlings.

Humans don’t possess the enzymes needed to disable phytate and free minerals from its grip, so most phytate survives digestion and makes it all the way down to the colon. Although your colon bacteria will start to break it down, most phytate leaves your system intact, carrying precious minerals away with it.16

Seed foods can interfere substantially with your ability to absorb minerals from other foods as well. The graph shown below17 illustrates the degree to which seed foods blocked absorption of zinc from Atlantic oysters, the richest known source of zinc among all animal foods. In a 1979 experiment, researchers demonstrated that when people ate oysters, their zinc levels peaked nicely in the bloodstream, indicating excellent absorption. When oysters were eaten with black beans, people absorbed only about half the zinc from the oysters, and when oysters were eaten with corn tortillas, people absorbed virtually none of the zinc from the oysters.
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EFFECT OF PHYTATE ON ZINC ABSORPTION

Phytate, an antinutrient found in beans, corn, and other seed foods, strongly interferes with zinc absorption from oysters. 
N. W. Solomons, R. A. Jacob, O. Pineda, and F. Viteri, “Studies on the Bioavailability of Zinc in Man. II. Absorption of Zinc from Organic and Inorganic Sources,” The Journal of Laboratory and Clinical Medicine 94, no. 2 (1979): 335–43.

Phytate can only block absorption of non-heme iron (the only form of iron found in plant foods); it is powerless over heme iron.18 Remember, animal foods contain a mixture of heme iron and non-heme iron. Therefore, if you consume iron-rich animal foods such as steak, duck, or mussels together with seed foods, you will still be able to absorb the heme iron from those animal foods.

Soaking, cooking, sprouting, and fermentation can all help reduce the phytate content of whole grains.19 Most grains (except corn) store phytate in their bran coating, whereas most beans, nuts, and seeds store phytate in their starchy centers. This means that whole grains (which have not had their bran layer removed), such as wheat berries and brown rice, are high in phytate, but refined grains (which have had their bran layer removed), such as wheat flour and polished rice, are low in phytate. This is one reason why whole grains are not always more nutritious than refined grains.

Soy and Millet Interfere with Thyroid Function

The thyroid is a butterfly-shaped gland located in front of your throat. Its main job is to combine the essential mineral iodine with the (nonessential) amino acid tyrosine to make thyroid hormone. Thyroid hormone regulates the metabolism of every cell in the brain and body, directs multiple aspects of brain development, and influences dozens of genes that regulate mood, energy, and sleep,20 which explains why people with low thyroid hormone activity (hypothyroidism) can feel sluggish and depressed. When the thyroid gland malfunctions, it can grow large and swollen, forming a goiter, therefore any substance with the potential to stress the thyroid gland (whether it ultimately leads to a goiter or not) is called a goitrogen. The most important goitrogens in the seed food family are soy isoflavones and millet flavonoids.

Soy Isoflavones. The isoflavones in soybeans interfere with thyroid peroxidase, the enzyme your thyroid gland uses to insert iodine into thyroid hormone. The more isoflavones you consume, the more iodine you will need to overcome their anti-thyroid effects.

For example, it’s been known since the 1960s that soy-based formula increases the risk that healthy infants will develop hypothyroidism. For this reason, manufacturers are required to add iodine to soy formula to help counteract the anti-thyroid effects of soy isoflavones,21 and pediatricians recommend that children with hypothyroidism avoid soy products.

There is good evidence that soy has anti-thyroid effects in adults as well.22 In an eight-week-long randomized controlled trial, sixty patients with borderline hypothyroidism were given either 2 mg of soy isoflavones per day (the estimated amount in a typical omnivore diet) or 16 mg of soy isoflavones per day (the estimated amount in a typical vegetarian diet). The vegetarian dose of soy isoflavones was three times more likely to cause patients to convert from borderline (subclinical) hypothyroidism to full-blown (clinical) hypothyroidism.

Since 2009, the Senate Commission on Food Safety of the German Research Foundation has recommended that adults at higher risk, such as people with iodine deficiency, subclinical hypothyroidism, and/or those born with thyroid dysfunction, avoid isoflavone supplements, and limit total isoflavone intake from food to no more than 50 mg per day23 (the amount found in four to eight ounces of tofu).

Millet flavonoids. The anti-thyroid flavonoids in millet are particularly potent. Depending on where you live, you may know millet as birdseed, a gluten-free alternative to wheat, or an everyday grain. In Sudan and several other countries in Africa, pearl millet is a staple grain that appears to contribute significantly to the high incidence of goiter in children, even in areas where iodine deficiency is not a concern.24 Unfortunately, soaking, cooking, sprouting, and fermenting can’t destroy soy or millet goitrogens, so the only way to reduce your exposure is to limit the quantity of these foods in your diet.25

Other Seed Food Antinutrients

Phytates and goitrogens aren’t the only antinutrients in seed foods. Cocoa beans and almonds are examples of seed foods high in oxalates, which interfere with mineral absorption. Cocoa beans and walnuts are examples of seed foods high in tannins which interfere with protein, vitamin B1, and iron absorption. We’ll return to these in the next chapter, but now it’s time to shift our attention away from antinutrients—hopefully before you notice that cocoa beans (the main ingredient in dark chocolate) are seed foods…

SEED FOOD WARFARE

All plants defend themselves using chemical weapons, and the most heavily defended part of the plant is its seeds, so seed foods contain a multitude of malicious molecules, each designed to harm you in its own unique way.

Lectins and Human Health

When a seed is stressed or damaged (which can occur in the process of our chewing and trying to digest it), it releases defensive molecules called lectins to identify and attack potential enemies. These sticky proteins recognize friend from foe by reading signature carbohydrates on the surfaces of foreign cells. Every living thing is armed with a variety of its own species-specific lectins, some much more potent than others. All plant foods contain lectins, but the highest concentrations of some of the most aggressive plant lectins are found in grains and legumes, most notably kidney beans, fava beans, peanuts (which are technically legumes), peas, soybeans, and wheat.

Why would the lectins in grains and legumes be more vicious than those in nuts and seeds? It may be because nut trees and certain seed-bearing plants need animals to spread their seeds, whereas grain and legume plants don’t. If nut and seed-producing plants make their lectins too toxic, they risk harming the animals that help them scatter their seeds. Grains and legumes don’t need to concern themselves with the safety of other species; wind currents carry grain seeds to new destinations, and legume pods explode in the heat of the sun, shooting their seeds into the air, so they can make their lectins as toxic as they like. While most edible nuts and seeds can be eaten raw without immediate consequence, lectins are the reason why grains and legumes should never be consumed raw. Documented outbreaks of food poisoning in humans resulting in severe gastrointestinal illness have been caused by undercooked kidney beans and broad beans, as well as raw, unripe French beans and runner beans.26

Lectins resist digestion and can bind to, penetrate, and change the behavior of their target cells in any number of ways. Some lectins cause blood cells to clump together, some stimulate cells to multiply, some poison ribosomes (cell protein factories), and some command cells to commit suicide (apoptosis).27 Lectins have been shown in laboratory studies to damage human intestinal cells and in animal studies to poke holes in their intestinal linings, leading researchers to speculate about whether they could contribute to increased intestinal permeability (aka “leaky gut”) in living humans as well.28 Leaky gut syndromes are more common in people with certain psychiatric conditions, including autism, mood disorders, and schizophrenia, although it’s unclear how exactly they are related to each other.29 (Note that high blood glucose levels also loosen the connections between intestinal cells, as can anything that causes inflammation).30

Lectins can penetrate the cells of your digestive tract and enter your bloodstream,31 which may trigger your immune system to produce antibodies against them. Researchers at UCLA found that approximately 15 percent of healthy blood donors tested positive for antibodies to lectins from wheat, kidney beans, peanuts, peas, soybeans, and lentils. These antibodies bind to a wide variety of human tissues and proteins throughout the brain and body, with wheat lectin antibodies being the most reactive and most promiscuous. The fact that lectins can trigger your body to produce antibodies that cross-react with your own cells lends support to the theory that lectin-rich seed foods may help pave a path to autoimmune diseases—conditions in which your immune system targets your own healthy cells for destruction.32

Lectins are so skilled at breaching cell boundaries that researchers use them to chaperone drugs and other substances across the gut lining and even across the blood-brain barrier. Rat studies conducted by scientists at Penn State used a lectin isolated from peas to help a pesticide associated with Parkinson’s disease pierce the stomach and travel into the brain via the vagus nerve (which connects the gut with the brain). Only when the pesticide was accompanied by pea lectin was it able to cause Parkinson’s symptoms in these animals, leading the researchers to theorize that “lectins may represent a key environmental factor in the development of this disease.”33

Despite decades of lectin research, human clinical studies are few and far between, so we can only speculate about their potential to contribute to mental health problems. However, it’s safe to say that plants do not produce these molecules with your well-being in mind. If the lectins in grains and legumes are poking holes in your gut, provoking your immune system to paint targets on your healthy cells, and even penetrating your brain, they could be harming you in ways that we don’t yet fully understand. I encourage you to err on the side of caution and either avoid seed food lectins entirely or at least take steps to minimize their risks.

Fortunately, most lectins can be nearly completely inactivated by pre-soaking seed foods for twelve hours and then boiling for at least fifteen minutes, with some authorities recommending boiling for a full hour. Dry heat (baking or roasting) is not as effective as prolonged boiling, so baked goods made with grain or bean flours are not as safe as boiled goods. For example, dry roasting only removes about 75 percent of the lectins from raw peanuts. Sprouting and fermentation also reduce lectin content to some extent.34

Flaxseeds Produce Cyanide

Flaxseeds have become a popular “superfood” in recent years, particularly among those following vegan diets, because they are one of the few plant foods rich in the omega-3 fatty acid ALA. But are they worth the risk?

Sink your teeth into a handful of raw flaxseeds or whirr them into a smoothie and the damage you inflict on them will inspire a harmless chemical inside those seeds called linamarin to transform itself into cyanide. Cyanide is a deadly chemical that muscles its way into your mitochondria and inserts itself into your electron transport chains, blocking their ability to produce energy.

Fortunately, the liver can detoxify a certain amount of cyanide (a 150-pound individual can detoxify 4.2 mg of cyanide per hour), and the quantity of cyanide in flaxseeds is fairly low (approximately 5 mg per tablespoon). However, these estimates can vary depending on the flaxseed source and preparation method, as well as the health status of the consumer, so there is enough uncertainty surrounding the potential risk that national guidelines vary. For example, the European Food Safety Authority (EFSA)35 warns that toddlers should not consume more than one-third of a teaspoon of flaxseed per day, and that adults should not consume more than about three-and-a-half teaspoons per day, or their blood levels could edge into the toxic (but still non-lethal) range, whereas Food Standards Australia New Zealand (FSANZ) view flaxseeds as generally safe.36

There are no documented human cases of death (or even illness) related to flaxseed consumption, which is reassuring, but this doesn’t help us understand how repeated exposure to small amounts of cyanide over time may affect the health of your brain mitochondria, and therefore your mental health. If there is any risk involved, it is likely small, but the good news is that flaxseeds contain the wrong kind of omega-3 fatty acids, so there is no need to eat them in the first place.

Gluten, Wheat, and Mental Health

Strictly speaking, gluten is neither a toxin nor an antinutrient—it is simply a protein found in wheat, barley, rye, and triticale (a cross between wheat and barley). Problems with gluten stem from the fact that we lack the enzymes needed to completely break it down into individual amino acids37—an evolutionary clue that we are not properly adapted to nourishing ourselves with wheat and related grains. Just as fragments of partially digested dairy casein proteins can be problematic, so, too, can partially digested gluten fragments.

Gluten poses clear risks to mental health, at least in susceptible individuals. Gluten can cause celiac disease, an autoimmune disease in which the body generates antibodies against proteins in the small intestine. It is well established that psychiatric conditions are more common in people with celiac disease, particularly autism spectrum disorders, attention deficit disorders, depression, anxiety, and eating disorders.38 (About half of people with celiac disease have no gastrointestinal symptoms whatsoever, which often delays the diagnosis for many years.39)

However, even people without celiac disease can have heightened immune reactions to gluten. For example, people with schizophrenia, autism spectrum disorder, and bipolar disorder are more likely to have antibodies against gluten-derived peptides (incompletely digested protein fragments) in their bloodstream than those in the general population.40 Levels of these antibodies can be up to four times higher in people with schizophrenia compared to people without schizophrenia.41

There are published case reports of people with schizophrenia and autistic spectrum disorders improving on gluten-free diets,42 and several studies suggesting that wheat can contribute to depression and anxiety symptoms in some people.43

The best documented example I’m aware of is a 2015 case report that meticulously details the case of a fourteen-year-old Sicilian girl with severe psychotic symptoms, including hallucinations, paranoia, and suicidal thoughts, whose symptoms were due entirely to non-celiac wheat sensitivity.44 A dramatic example, to be sure, but it illustrates how psychiatrically dangerous wheat can be for some people.

I have also personally witnessed a handful of cases of clinical depression which resolved entirely by removing gluten-containing foods from the diet, including this case of severe bipolar depression.

A graduate student in his late-twenties came to me for help with severe bipolar II disorder. When depression overtook him, he would spend most of the day in bed and couldn’t read, study, or attend classes. When hypomania arrived, it would infuse the depression with the energy to act on his depressed thoughts, which included thoughts of harming himself. Like some people with depression, he felt compelled to make shallow cuts on the skin of his forearms with a razor, which would temporarily bring some relief. For years, these unpredictable shifts in mood had interrupted his life; he had been hospitalized multiple times with suicidal thoughts and cutting behaviors and was a year behind in working toward his degree due to medical leaves of absence. Having tried more than a half a dozen psychiatric medications that did nothing more than cause unpleasant side effects, he consulted with me about dietary interventions. He didn’t feel ready to try a major dietary change such as a paleo or ketogenic diet, so he asked if there was anything simpler he could try first. I recommended he start with a gluten-free experiment, which he eagerly committed to, and within a week both he and his family noticed a major change. His mood lifted, his energy, concentration, and productivity improved, and he felt better than he had in many years. He responded so well to this plan that his whole family adopted the diet in solidarity.

It must be noted that when people feel better on gluten-free diets it can be very difficult to confirm without special testing that the culprit was gluten itself and not some other problematic ingredient in wheat products such as wheat germ agglutinin (a potent lectin) or glyphosate (a neurotoxic pesticide45 commonly sprayed on wheat crops).46 The clinical research in this field is far from conclusive, and most people who simply eliminate gluten-containing foods from their diets won’t see their psychiatric symptoms disappear, but if you are suffering from mental health problems, you have nothing to lose by exploring this approach to see if it helps you feel better.

FEAR OF MISSING OUT?

The 2020 U.S. Dietary Guidelines list grains as an essential food group, recommending that adults eat six ounces of grain-based food per day—the equivalent of six slices of bread or three cups of rice.47 Why are grains—the least nutritious of the seed foods—considered essential? Do they contain nutrients we can’t obtain anywhere else?

Nutrition policymakers explain that grains belong in a healthy diet because:


• grains are rich in complex carbohydrates and fiber (true, but you can obtain these from fruits and vegetables as well)

• grains contain B vitamins (true, but only a few)

• grains contain essential minerals (true, but most are hard to access)

• grains contain antioxidants and phytonutrients (true, but see chapter 14)



Instead of giving grains their own group, the United Kingdom’s Eatwell Guide places grains in a “starchy foods” group, so grains are not explicitly required, although four of the five starchy foods in that group are grains or grain products.48 By lumping grains in with starchy vegetables like potatoes, the Eatwell Guide is quietly acknowledging that grains have no nutritional advantages over other starchy foods.

But don’t you need to eat whole grains to be healthy? You’ve heard this countless times, but there is no evidence to support it. In 2019, researchers in New Zealand published a sweeping meta-analysis of fifty-eight human clinical trials, concluding that whole grains can help in the fight against numerous chronic diseases including obesity, cardiovascular disease, type 2 diabetes, and certain cancers. This paper received a great deal of positive attention from scientists and journalists around the world, but examine the authors’ conclusion and you may notice the problem: “Implementation of recommendations to increase dietary fibre intake and to replace refined grains with whole grains is expected to benefit human health.”49

Do you see what I see?

Researchers didn’t compare diets with whole grains to diets without grains; they made the common mistake of comparing diets containing whole grains to diets containing refined grains. These studies can’t tell us that whole grains are healthy; all they can tell us is that whole grains are healthier than refined grains. To my knowledge, there are no studies designed to explore the question of whether we need grains of any kind in the first place, although it’s difficult to imagine why we would, since there are no nutrients in grains that we can’t obtain elsewhere.

What about the other seed foods? The U.S. Dietary Guidelines recently placed beans, nuts, and seeds together in the “protein foods” group along with lean meat, seafood, poultry, and eggs,50 indicating that you can meet your protein needs by eating seed foods or animal foods, your choice. Grouping these foods together implies that they are nutritional equals, when the fact is that seed foods are nutritionally inferior to animal foods in every way.

SEED FOODS, IN A NUTSHELL


• Seed foods are the most nutritious and the most problematic of all plant foods.

• Seed foods can be good sources of several B vitamins. Fattier seed foods like nuts may also contain vitamin E and K1. Seed foods do contain minerals but most are hard to access due to antinutrients.

• The proteins in most seed foods (with the exception of soy, quinoa, and buckwheat) are incomplete, meaning they do not provide all nine essential amino acids in sufficient quantities, so meeting amino acid requirements without animal foods requires education and planning.

• Grains, beans, nuts, and seeds fiercely protect their embryos using defensive toxins that can jeopardize your gut health, immune system, thyroid health, mitochondrial health, and mental health.

• The defensive lectins in grains and legumes tend to be more toxic than those in most nuts and edible seeds.

• Flaxseeds, chia seeds, and walnuts are good sources of the omega-3 fatty acid ALA, but the omega-3s we actually need are EPA and DHA.

• Flaxseeds contain small amounts of cyanide. It is unclear whether they pose any risk to human health.

• Many seed foods, especially legumes, are high in raffinose, which can contribute to IBS symptoms.



Tips for Nourishing, Protecting, and Energizing your Brain with Seed Foods


• I encourage everyone to completely avoid all grains and legumes, as their health risks far outweigh their benefits. Grains and beans are also high in carbohydrate, so they are potentially unsafe for people with insulin resistance.

• Nuts and seeds are problematic as well, so I encourage you to explore how these foods affect you.

• If you don’t eat animal foods: you will need to rely on soy and other seed foods for protein; see chapter 15 for your best options.

• If you eat soy regularly, your iodine requirements may be higher. Limit soy if you have hypothyroidism.

• If you include grains and/or legumes in your diet, learn preparation techniques to reduce phytate content and inactivate lectins and other toxins, such as pre-soaking and boiling.

• If you have gastrointestinal issues, limit your intake of legumes and nuts, which are very hard to digest. Rice and spelt are examples of seed foods that are more comfortable to digest.

• If you don’t eat animal foods, the best (and only) sources of the omega-3s you need are vegan-friendly supplements sourced from algae.

• If you include some animal foods in your diet, there is no nutritional or health reason to include any seed foods in your diet.



I realize it’s hard to imagine life without seed foods—particularly grains, which most of us have been eating multiple times a day since early childhood—but the health benefits for your brain and the rest of your body are well worth it. I recognize that my recommendation that you remove grains and legumes from your diet may come across as radical and risky, flying in the face of decades of global health policy and thousands of years of human history. Grains and legumes are trusted and beloved by cultures in all four corners of the globe. Countless people around the world live with food insecurity and depend on starchy grains and legumes for their survival. Wheat, rice, and maize together comprise 60 percent of the world’s caloric intake51—in some regions by choice, in others by necessity. However, it is important to make a distinction between dietary strategies that ensure the survival of large populations and dietary strategies that optimize the health of your brain and the rest of your body. If you are seeking better mental and physical health, eliminating grains and legumes is the single most important change you can make to your whole-foods diet.
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CHAPTER 13

Fruits and Vegetables: Distinguishing Friend from Foe


A great many of the chemicals plants produce are designed, by natural selection, to compel other creatures to leave them alone.… But many other of the substances plants make have exactly the opposite effect, drawing other creatures to them by stirring and gratifying their desires.

—Michael Pollan, The Botany of Desire



Fruits and vegetables have much to offer. They come in a wonderful diversity of shapes, colors, and textures and lend a delicious complexity of unique flavors to home cooking. Many of them are good sources of several essential vitamins and minerals. Most vegetables that grow aboveground are low in carbohydrate, so they are metabolically safe for people with insulin resistance and well-suited for ketogenic diets. Yet there are limits to their capabilities, and even a few risks to be aware of, so each fruit and each vegetable must be evaluated on its own merits.

Fruits and vegetables are widely viewed as virtuous superfoods, so we’re often told that the more of them we eat, the healthier we will be. Packed with vitamins and minerals, bursting with colorful antioxidants, and full of fiber, we imagine them nourishing our souls, steeling us against chronic disease, and sweeping our colons clean. The U.S. Dietary Guidelines advise eating two cups of fruit and two-and-a-half cups of a wide variety of vegetables per day,1 implying that both fruits and vegetables are necessary, and that all of them are equally good for you. This recommendation, and indeed every official proclamation you’ve ever heard about these foods from “eat the rainbow” to “get your five-a-day” to “most of us aren’t getting enough fruits and vegetables,” is grounded entirely in nutrition epidemiology. This doesn’t mean that fruits and vegetables aren’t good for you; it just means that if we want to understand how these foods affect our health, we need to start fresh with the facts.

WHAT ARE FRUITS AND VEGETABLES?

The words fruits and vegetables are uttered in the same breath so often that you could be forgiven for thinking of them as having similar biological and nutritional effects, yet nothing could be further from the truth. Some plants want you to eat their fruits, so they go out of their way to make them safe and appealing to you, but no self-respecting plant wants you to eat the rest of its body, so all vegetables, without exception, are trying to hurt you. Whether they succeed and how much harm they might do depends on the type of vegetable, how you prepare it, how much of it you consume, and how strong your defenses are.

If It Contains Seeds, It’s a Fruit

Fruits are plant ovaries—the core of the plant’s reproductive system. Just as human ovaries produce and store eggs, plant ovaries (fruits) produce and store seeds. Unlike human ovaries, fruity ovaries are also responsible for dispersing those seeds, and have evolved a variety of clever strategies for accomplishing this task.2 If a plant requires mammals like us to disperse them, it may wrap its seeds in a sweet, succulent fruit, paint it a pretty color, and dangle it seductively from a tree branch, like an apple tree does. When a bear swallows an apple, core and all, the seeds wend their way through her intestines as she moseys about. By the time the seeds exit her digestive tract, she will likely have wandered far from the tree to deposit the seeds onto the ground, complete with a supply of natural fertilizer as a parting gift.

Most of the fruits we eat are relatively nontoxic and easy to digest, therefore safe to consume in moderation unless you have insulin resistance or fructose intolerance (more on this shortly). We think of fruits as being sweet, but many are not. For example, cranberry seeds are housed in bitter, dry, featherweight fruits because they prefer to float on water currents in search of greener pastures, and therefore don’t need to manipulate us into eating them. Some fruits are even downright poisonous. Just one of many examples is the fruit of the manchineel tree, which grows in Florida, the Caribbean, Mexico, and Central America. Sometimes called “the little apple of death,” this small green fruit tastes sweet but contains a caustic toxin that causes blistering ulcers and burns.3

Some fruits may want you to swallow and transport their seeds, but the last thing any fruit wants is for you to chew and digest their seeds to death, and every seed has its own clever way of trying to avoid this terrifying possibility. Strawberry seeds are too tiny to chew. Tomato seeds are too slippery. Peach pits are rock-hard and impenetrable. Watermelon seeds and apple seeds are easy to chew but so bitter that some animals swallow them whole while we prefer to spit them out. Smarter still, the flesh of some edible fruits contains sugar alcohols like sorbitol, mannitol, and xylitol, which act as natural laxatives (this is how prune juice works). Sugar alcohols speed seeds through your innards, increasing the chances that they will escape unscathed.

If It Doesn’t Contain Seeds, It’s a Vegetable

Any plant part that is not a fruit or a seed is considered a vegetable. Cucumbers and eggplants are technically fruits, because they contain seeds, whereas carrot roots, celery stems, and spinach leaves are vegetables. Most of the vegetables we eat are good sources of certain nutrients and low in toxins, but the majority of the world’s “vegetables” are considered inedible because they are too bitter or toxic, which is why we rarely drool at the sight of a pile of yard clippings. For example, botanical surveys conducted in England found that only about one-quarter of the plant species that grow in that country contain edible parts.4

PLANTS VS. ANIMALS: NATURE’S FOREVER WAR

Traces of fruit and vegetable matter discovered within ancient cooking vessels5 and inside the bodies of Danish mummies6 tell us that these foods have been on the human menu for at least 10,000 years, but we have probably been eating fruits and vegetables regularly since the dawn of our species, even if we don’t have physical evidence of it. Our closest primate relative, the chimpanzee, eats lots of fruit and some vegetables, too, which suggests that we have probably been doing the same ever since our ancestors began evolving away from chimpanzees seven to nine million years ago.7 Several million years of plant-eating experience may seem like enough time to understand them, outsmart them, and safely exploit them for our own nutritional purposes, but plants have been on Earth for hundreds of millions of years, allowing them ample time to perfect their chemical weapons arsenal. To date, more than 50,000 defensive compounds have been identified in the plant kingdom, so our prehistoric ancestors had their work cut out for them.8 To protect themselves and future generations against plant poisonings, they had to learn the hard way through smell, taste, and experience which plant parts could safely be eaten, and then pass that hard-earned wisdom down through generations. Our bodies have also evolved clever biological coping mechanisms to help us survive the violent plant molecules we regularly encounter. If they hadn’t, we wouldn’t be able to safely consume most of the plant foods we eat today.

Our first line of defense is aversion to bitterness—nature’s way of communicating toxicity. Every baby who spits out a Brussels sprout is simply exercising excellent evolutionary instincts, whereas modern messaging about the health benefits of bitter vegetables such as kale convinces many adults they need to swallow them even though they don’t taste good. Many of the fruits and vegetables we eat today have been painstakingly bred to reduce bitterness and/or increase sugar content to make them safer and more appetizing to consumers.9

Our second line of defense is our intestinal lining, which intelligently identifies friend from foe and decides which molecules may cross into the bloodstream and which should keep moving along toward the exit.

Any unsavory substances that manage to breach this barrier and enter the bloodstream will immediately encounter our third line of defense: the liver. The largest organ in your body (except for your skin), your liver filters dangerous substances out of your blood, transforms them into harmless waste products, and ships them out of the body—usually through your kidneys and into the urine.

Still, if you eat too many of the wrong plant foods, you can overwhelm all of these defenses. Worse still, if you have poor gut, liver, kidney, or immune health, your ability to comfortably tolerate even small amounts of certain plant foods (and in some cases, most or all plant foods) may be compromised.

THE NUTRITIONAL QUALITY OF FRUITS AND VEGETABLES

We think of fruits and vegetables as being excellent sources of essential vitamins and minerals, but the list of micronutrients this food family can offer you in any significant amount is fairly short: vitamin C, vitamin K1, vitamin B6, vitamin B9 (folate), potassium, magnesium, manganese, calcium, and carotenoids such as beta-carotene, which we can turn into vitamin A. (Other nutrients such as iron can be found in certain fruits and vegetables, but antinutrients restrict our access to them.)

Most fruits and vegetables are high in carbohydrate, low in protein and very low in fat. (Notice that this macronutrient profile is almost exactly the opposite of a ketogenic diet.) The exceptions to the low-fat rule are avocados, olives, and palm fruits, which are so high in fat that we can extract and bottle their oils. Note that these oils come from the flesh of these fruits rather than their pits, so they are not seed oils. Since the majority of fruits and vegetables are low in protein and fat, the major macronutrient they have to offer us is carbohydrate.

Are Carbohydrates Good or Bad?

One of the most striking and important differences between plant and animal foods is that all animal foods, with the exception of milk, are extremely low in carbohydrate, whereas most plant foods are high in carbohydrate. This is because animals store most of their energy as fat, but plants store most of their energy as carbohydrate, usually as underground lumps of starch. Some plants also sweeten their fruits with simple sugars to entice animals to eat them. Therefore, fruits and root vegetables (like potatoes and beets), tend to be particularly rich in carbohydrate.

Just because we don’t need to eat carbohydrates doesn’t necessarily mean carbohydrates are “bad.” In fact, carbohydrates are so “good” that our bodies make glucose and glycogen from scratch to nourish our cells—especially our brain cells. As omnivores, we can extract nutrients from both plant and animal foods and we can burn both carbohydrates and fat for energy. The unrefined sugars and starches naturally present in fruits and roots should not pose any significant danger to your health—so long as you are metabolically healthy.

Unfortunately, most of us have accumulated a significant degree of metabolic impairment and can no longer safely tolerate much carbohydrate of any kind, even from fruits and vegetables. If you have insulin resistance or diabetes, the sugars and starches in fruits and starchy vegetables can contribute to high insulin and glucose levels, and if this is happening for you, it will damage your physical and mental health over time.

Just as with seed foods, fruits and vegetables contain a variety of sugars and starches, some of which we digest easily down into glucose and some of which we can’t digest at all. Those we can’t digest ourselves wind up in the colon where they are fermented by gut bacteria.

Fermentable Carbohydrates and IBS

Fermentable carbohydrates are also called FODMAPS (fermentable oligosaccharides, disaccharides, monosaccharides, and polyols). We are sometimes advised to seek out foods containing resistant starch and certain other FODMAPS to feed our microbiome, but if you have irritable bowel syndrome (IBS), you may want to limit your FODMAP intake.

IBS is common, affecting 10 percent or more of people in North America, Northern Europe, and Australasia.10 Symptoms can include constipation, diarrhea, bloating, and/or cramping, and people with IBS are two to three times more likely to have symptoms of anxiety or depression than people without IBS.11 We hear all the time that boosting fiber intake by eating more fruits and vegetables is one of the secrets to better digestion, but eating more fruits and vegetables can sometimes cause more problems than it solves, because so many of the carbohydrates they contain are indigestible. Study after study finds that when people with IBS follow a low-FODMAPS diet with the guidance of a dietitian, the majority of them feel much better.12

With the exception of lactose (which comes from milk), all FODMAPS come from plant foods, and the ones most commonly found in fruits and vegetables are raffinose, resistant starch, fructose, fructans, and sugar alcohols.

We learned about raffinose in the last chapter when we discussed legumes, but asparagus and cruciferous vegetables (such as broccoli, cabbage, and kale) are also rich in raffinose.

As its name suggests, resistant starches are starches that resist being digested by our intestinal enzymes. The few fruits and vegetables that contain resistant starch include plantains, underripe bananas, Jerusalem artichokes, tigernuts, and cooked, cooled potatoes.

Fructose is nature’s sweetener, so the sweeter a plant food is, the more fructose it contains. We absorb glucose extremely well, but fructose can be harder to absorb, especially if it’s not accompanied by an equal amount of glucose. Sweet vegetables tend to have a good balance between glucose and fructose, but some fruits contain a lopsided amount of fructose, including pears, apples, watermelon, cantaloupe, grapes, guava, mango, and papaya. Any fructose in these fruits that isn’t absorbed in the upper intestines will continue down to the colon to be fermented.

Garlic, onions, shallots, artichokes, and cruciferous vegetables contain fructans (chains of fructose molecules with a glucose molecule tacked on to one end). We can digest and absorb only about 10 percent of the fructans we consume, so most of them end up fermenting in the colon.13

Stone fruits like cherries, plums, peaches, apricots, and nectarines contain small amounts of sugar alcohols, which act as natural laxatives. If you overeat these fruits or eat them dried (which concentrates the sugar alcohols), you may experience diarrhea and related symptoms.

Pulp Fiction: The Fiber Fallacy

It is widely believed that the fiber content of fruits and vegetables is key to their health benefits. So what is fiber, and how does it protect us from disease?

Just as bones and cartilage support the bodies of animals, fiber provides architectural scaffolding for plants. There are two types of fiber: soluble and insoluble, and all plant foods contain a combination of both in varying amounts.14 We are told that soluble fiber is good for us because it slows things down and that insoluble fiber is good for us because it speeds things up. Not only are these mixed messages confusing, but they suggest that our gastrointestinal system can’t be trusted to regulate its own behavior.

Insoluble Fiber: The Tough Stuff. My grandmother used to affectionately refer to insoluble fiber as “roughage.” Insoluble fiber can’t absorb water; it’s the type of fiber that makes asparagus and celery stalks so tough and stringy. Insoluble fiber passes through our digestive system virtually unchanged, because even our colon bacteria struggle to ferment it. We’re told insoluble fiber is good for us because it adds weighty “bulk” to the contents of our intestines, helping to push things along, but if you suffer from constipation, adding more indigestible material to an already clogged system can actually make the situation worse.15 We’re told that insoluble fiber sweeps our innards clean of potential toxins—but there is no evidence that the colon needs any help keeping itself clean,16 and you don’t need fiber to keep things moving, because the muscles that encircle your intestines are constantly in motion, rhythmically propelling everything you swallow toward the exit. You also don’t need fiber to scrub your intestinal walls, because the interior lining of your intestines completely replaces itself twice a week.17 In fact, that scrubbing action could do more harm than good, as insoluble fiber can be so abrasive that the cells lining the colon are forced to produce a layer of mucous to shield themselves from damage.18

Soluble Fiber: The Swell Gel. Soluble fiber absorbs liquid, causing it to partially dissolve and form a gel. (You can see this happen before your very eyes by stirring a soluble fiber supplement such as Metamucil® into a glass of water.) The ability of soluble fiber to hold water is what allows fruits like apples to be juicy while maintaining their firm shape. There are three main reasons we are advised to consume soluble fiber:


1. Soluble fiber lowers cholesterol.19 Some of the cholesterol you eat becomes physically trapped within soluble fiber. Like bits of fruit cocktail suspended deep within a gelatin mold, these cholesterol molecules can’t make contact with your intestinal lining, so they can’t be absorbed, reducing the amount of cholesterol that enters your bloodstream. However, in chapter 4 we learned that cholesterol is not a toxin, it’s a nutrient. Your body wisely decides how much cholesterol you should absorb; it doesn’t need any assistance (or interference) from fiber.

2. Soluble fiber can soften blood sugar spikes. Yes, this swollen gel slows digestion down, which can reduce blood sugar highs by 10 to 20 percent,20 but if your blood glucose is spiking to unhealthy levels, you don’t need to eat more fiber, you need to eat less sugar. Instead of increasing fiber to dampen sugar spikes, you can prevent sugar spikes altogether by removing the types of carbohydrate that cause them in the first place.

3. Soluble fiber helps you lose weight. This type of fiber swells in the gut, slowing digestion and helping you feel fuller, so you may eat less. It also traps some food particles and prevents them from being digested, reducing the number of calories you absorb.21 Clinical trials of soluble fiber and weight loss have been mixed.



Does the Microbiome Need Fiber?

When you eat, you’re not just eating for one; you’re also eating for the nearly forty trillion bacteria that live in your gut.22 Even though we can’t digest and absorb fiber for our own nourishment, we are often advised to eat it for the sake of our microbiome.

Different types of bacteria prefer different foods, so if you eat something a particular species of bacteria likes to eat, that species will flourish and multiply. Certain colon bacteria happen to enjoy fermenting soluble fiber, and one of the molecules they produce in the process is a short-chain fatty acid called butyrate. Butyrate nourishes colon cells and protects them against inflammation, leading many microbiome scientists to believe that soluble fiber is essential to good gut health. Does this mean that if you remove soluble fiber from your diet, your colon cells will suffer?

Probably not. First of all, soluble fiber isn’t the only thing that stimulates gut bacteria to make butyrate—some bacteria can turn amino acids into butyrate.23 Secondly, butyrate isn’t the only molecule capable of nourishing and protecting your colon cells. Butyrate molecules are almost identical to beta-hydroxybutyrate molecules (ketones). Ketones are an excellent fuel source for colon cells, and have even more potent anti-inflammatory properties than butyrate,24 so if you are in ketosis, your colon cells will be well fed and well protected by circulating ketones whether you are eating soluble fiber or not.

Fiber and the Gut-Brain Connection

The idea that there is a mysterious megacity of microfauna living inside of us that helps digest our food, protect our gut lining, regulate our immune system, and communicate with our brains has captivated our imagination, and what scientists have already discovered is fascinating.

We know that your gut microbiome and your brain communicate with each other directly via the vagus nerve—the large nerve that connects your brain with your abdominal organs. They also communicate indirectly, via chemical messenger molecules that travel through your bloodstream. We also know that when you change your diet, the number and type of bacteria living in your intestines will change rapidly—usually within twenty-four hours or less, so it’s a very dynamic and responsive system.25 However, as compelling as it is to imagine that we might be able to control our moods by controlling this symbiotic swarm, it’s important to keep in mind that the microbiome has trillions of microscopic minds of its own, so it’s difficult to steer it in any one particular direction.

In 2022, a team of researchers reviewed the existing research on food, the brain-gut-microbiome system, and a selected group of psychiatric disorders including autism spectrum disorder, depression, and cognitive decline, and concluded: “To date there is insufficient evidence from mechanistic human studies to make conclusions about causality between a specific diet and microbially mediated brain function.”26 Translation: scientists don’t yet understand how the foods you eat affect your microbiome, your brain, or your risk for neuropsychiatric disorders. Unfortunately, this exciting field is still so young that it can’t yet tell us how to eat to improve the health of our inner inhabitants, let alone how our food choices affect the relationship between microbiome health and brain health. So, in the meantime, trust your gut: good digestion shouldn’t hurt. If a particular high-fiber food doesn’t agree with you, there is no evidence that avoiding that food will endanger your health.

FRUIT AND VEGETABLE TOXINS OF MOST CONCERN

Because we are taught to view all fruits and vegetables as innocent and even virtuous, if we don’t feel well, we tend not to suspect them as possible culprits. In fact, many people even double down on their intake of fruits and vegetables in an attempt to feel better, not realizing that this strategy could, in some cases, backfire. By now, you know that all vegetables (and a few fruits) contain defensive chemicals that could potentially harm you. It’s not my intent to scare everyone away from eating vegetables entirely; most people tolerate a variety of vegetables quite well. My goal is to raise your awareness and encourage you to keep a curious and open mind when it comes to these foods, just in case some of them may be secretly sabotaging your good faith efforts to optimize your health. In other words, if you are having mental or physical health issues, rather than giving all fruits and vegetables the benefit of the doubt, include them on your list of suspects. A complete discussion of all plant food toxins is beyond the scope of this book, so we’ll focus here on the fruits and vegetables most likely to jeopardize mental health.

Nightshades Contain Neurotoxins

Meet the edible nightshades (genus Solanacae):


• Solanum family: tomatoes, tomatillos, eggplant, potatoes (all types except for sweet potatoes and yams), garden huckleberries

• Capsicum family: peppers (bell peppers, chili peppers, jalapeños, pimentos, pepperoncini, paprika, cayenne, tabasco, etc.)

• Lycium family: goji berries, wolfberries



At first glance, many of these foods look completely unrelated to each other, but look closely and you’ll notice the family resemblance: all nightshade fruits wear the same jaunty little green elfish hat. (Potatoes don’t sport these hats, but the fruits of potato plants do.) Nightshade foods are not to be confused with “deadly nightshade” and its poisonous relatives which belong to a different branch of the nightshade family tree.

Nightshades produce glycoalkaloids—pesticides that defend against bacteria, fungi, viruses, and insects. Glycoalkaloids are membrane disruptors. Like tiny hand grenades, glycoalkaloids attack the cholesterol within membranes, causing cells to leak or even burst open on contact.

Glycoalkaloids are also neurotoxins that work exactly the same way nerve gas does—by blocking cholinesterase, the enzyme responsible for breaking down acetylcholine, a neurotransmitter that carries signals between nerve cells and muscle cells. With this enzyme blocked, acetylcholine accumulates in synapses and overstimulates muscle cells, which (depending on the type and dosage of the glycoalkaloid) could lead to seizures, paralysis, respiratory arrest, and even death. Glycoalkaloids also cross the blood-brain barrier, where they can influence the alertness, attention, and memory circuits that rely on acetylcholine.

Potato glycoalkaloids are highly toxic and can reach dangerous levels in sprouting, green, rotting, damaged, or unripe potatoes. Well-documented outbreaks of potato-related glycoalkaloid poisoning in schoolchildren have led to serious symptoms such as vomiting, fever, diarrhea, and several instances of coma, along with multiple psychiatric symptoms including extreme restlessness, confusion, and even hallucinations.27

Eggplant can also contain significant quantities of glycoalkaloid—and the more bitter the eggplant, the more glycoalkaloid it contains.28 Green tomatoes are chock full of glycoalkaloids, but levels drop dramatically as they mature in the sun, so ripe red tomatoes contain only very small quantities. Levels in peppers are also quite low,29 and goji berries contain only trace amounts.30 Even so, a few of my nightshade-sensitive patients react poorly to these fruits.

Glycoalkaloids are hardy and survive most cooking and processing methods, so the only way to reduce your exposure is to avoid them. Since potato glycoalkaloids are located in the skin, peeling potatoes and removing any greenish areas, “eyes” (budding sprouts), and damaged areas removes virtually all of their glycoalkaloid content, whereas eggplant glycoalkaloids are located mainly in the seeds and flesh, so peeling doesn’t help. Glycoalkaloids are absorbed into the circulation and can take many days to clear, so if you consume too many nightshade foods too frequently, glycoalkaloids may accumulate in your system over time.31

Peppers of all kinds contain capsaicinoids in and around their seeds to protect them from insects, parasites, and molds.32 (Their sharp taste is also supposed to prevent mammals like us from eating them, but most humans quite enjoy their spiciness!)

The most familiar member of this fiery family is capsaicin, the active ingredient in pepper spray and pain relief creams. Outside the brain, capsaicinoids bind to pain receptors on nerve endings, generating a temporary burning sensation followed by a long period of numbness. These peppery molecules can also cross the blood-brain barrier and become concentrated in the brain and spinal cord. Studies in animals generally find that reasonable amounts of capsaicin are nontoxic, but when consumed too frequently or given in large doses, capsaicin can cause seizures and can even kill neurons by destroying their mitochondria.33

Most clinical research focuses on capsaicin’s potential health benefits rather than its potential risks,34 but extreme exposure situations in the real world such as spicy food eating competitions and overdoses in children have led to severe pain, nausea, vomiting, high blood pressure, heart attacks, and several deaths.35 Several of my more sensitive patients report burning sensations (most often in the soles of the feet), heartburn, and irritability after eating nightshades of any kind, although peppers seem to bring on the most severe episodes. Hot peppers are central to many cuisines around the world, and it is possible that most people tolerate them relatively well, but if you have a mental health concern of any kind, I would encourage you to experiment with a nightshade-free diet to be absolutely sure that these foods aren’t preventing you from feeling your best.

Nightshades Also Contain Lectins

The only fruits and vegetables that contain significant quantities of lectins are the nightshades, giving you one more reason to consider avoiding them. You can minimize your exposure by boiling nightshades before you eat them, or by peeling them and removing their seeds (because lectins are located primarily in their skins and seeds).

Cassava Produces Cyanide

Cassava root is a hardy underground vegetable that comes in both bitter and sweet varieties. The sweet variety is the main ingredient in tapioca, and flour made from sweet cassava is becoming increasingly popular as a gluten-free alternative to wheat flour, so you may have noticed new products like cassava chips making an appearance on the shelves of your local health food store. More importantly, sweet cassava is a staple food for hundreds of millions of people in Africa, Latin America, Southeast Asia, and the Caribbean.

Unfortunately, like the flaxseeds we examined in the previous chapter, fresh cassava root contains linamarin, which turns into cyanide when the root is damaged or chewed—and even sweet cassava contains much higher quantities of linamarin than flaxseeds, so cassava root must never be consumed raw. To make matters worse, in the process of trying to protect itself, your body converts cyanide into thiocyanate, because thiocyanate is far less toxic than cyanide and easier for your body to eliminate. However, thiocyanate interferes with your thyroid gland’s ability to make thyroid hormone, so linamarin is both a mitochondrial poison and a goitrogen.

The WHO considers foods containing cyanide concentrations of up to 10 parts per million (ppm) safe to consume.36 However, fresh sweet cassava root can contain up to 100 ppm, and while peeling and boiling can reduce its cyanide content, it does not remove it completely. In fact, most methods aimed at detoxifying cassava, including cooking, sun-drying, grinding, and fermentation, are incomplete and unreliable.37

If you’re wondering how much cyanide might be lurking within those trendy new cassava products in your health food store’s snack aisle, you’ll be pleased to know that scientists at Australia’s Monash University went to the trouble of measuring the cyanide content of twenty-one cassava-based products purchased from markets in the Melbourne area.38 Highly processed tapioca-based products such as chips and flours contained negligible levels of cyanide, as did all cassava chips manufactured in Australia. However, all cassava chips imported from other countries contained cyanide quantities well above the 10 ppm limit. On average, imported cassava chips contained 96 ppm of cyanide, with one brand containing 148 ppm. Some countries (including Australia and New Zealand) have officially adopted the 10 ppm limit for cassava products while others have not, so the amount of cyanide in products in your local area will depend partly on your government’s regulations.

While most cassava consumed around the world is of the sweet variety, there are still some places where people resort to bitter cassava to help sustain themselves. Bitter cassava contains up to 2,000 ppm of cyanide and is therefore extremely toxic.39 Outbreaks of cyanide poisoning caused by bitter cassava have occurred from time to time. In 2017, the Centers for Disease Control (CDC) reported an outbreak in Uganda (where cassava is a staple crop for 57 percent of the population) that affected ninety-eight people; thirty-three were hospitalized and two people died.40 Heavy reliance on bitter cassava in some areas of sub-Saharan Africa is causing devastating neurodevelopmental, psychiatric, and neurodegenerative diseases with serious, irreversible symptoms including cognitive impairment and paralysis.41

If you have a choice, I strongly recommend you completely avoid all cassava products, whether bitter or sweet.

Cruciferous Vegetables Can Interfere with Thyroid Function

Cruciferous vegetables such as broccoli, Brussels sprouts, and kale come in so many varieties that they tend to dominate the produce aisle (see chapter 17 for a complete list).

When cut, bruised, or chewed, crucifers produce natural pesticides called isothiocyanates they can use to attack and kill bacteria, fungi, insects, and worms.42 These same molecules also behave as goitrogens (which interfere with your ability to make thyroid hormone), although their anti-thyroid effects are considerably weaker than those of soy and millet. Of the crucifers that have been tested, those with the strongest anti-thyroid activity include Brussels sprouts, collard greens, and Russian/Siberian kale. Cooking crucifers will reduce your exposure to their goitrogens,43 so most cruciferous vegetables are unlikely to cause thyroid problems unless you consume them raw in large quantities.44 Nevertheless, if you have hypothyroidism or iodine deficiency, limiting your exposure may be wise.

Miscellaneous Toxins and Antinutrients

There are many other risky chemicals lurking within fruits and vegetables, including the ones listed below. These miscellaneous substances are less likely to cause significant issues unless you consume them in great quantities or are prone to sensitivities.



	Toxin
	Health Risk
	Food Examples



	Oxalates
	Interfere with mineral absorption and can crystallize, contributing to kidney stones in susceptible individuals
	Starfruit, spinach, rhubarb, beets, raspberries



	Tannins
	Bind to and irritate the gut lining, reduce thiamine and iron absorption, and interfere with digestion
	Tea leaves, grapeskins, cranberries, pomegranates



	Coumarins
	Block a liver enzyme responsible for processing a wide variety of medications; increase susceptibility to sunburn
	Cinnamon, citrus peel, green tea



	Salicylates
	Neurotoxic (at very high doses)
	Apples, grapes, avocados, citrus, many others (most fruits contain salicylates)



	Thiosulfinates
	Interfere with clotting system
	Garlic, onion, leeks, scallions



	Saponins
	Disrupt membranes and interfere with digestion
	Licorice root, alfalfa sprouts, ginseng



	Cucurbitacins
	Make tiny blood vessels leaky, which can cause vomiting and gastrointestinal bleeding
	Squash, zucchini, watermelon





If this topic feels overwhelming or confusing, don’t worry. I’ve boiled fruits and vegetables down into a special list of what I call the “kinder, gentler” plant foods, which you’ll see in the Quiet Paleo food list in chapter 17. Every recipe in this book is designed around that list so you can feel what it’s like to eat in a quieter way.

KNOW YOUR WAY AROUND THE RAINBOW


• Some fruits and vegetables are good sources of vitamin C, vitamin K1, vitamin B6, vitamin B9 (folate), potassium, magnesium, manganese, calcium, and/or beta-carotene.

• Many people tolerate a wide variety of fruits and vegetables, while others are more sensitive.

• Some fruits and vegetables are high in FODMAPS, which can contribute to IBS symptoms.

• All fruits and vegetables contain defensive chemicals, but the ones of most concern are:




[image: image] Nightshades, which contain neurotoxins and lectins
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Tips for Nourishing, Protecting, and Energizing your Brain with Fruits and Vegetables


• Fruits and vegetables highest in nutrients include cruciferous vegetables, dark green leafy vegetables, beets, avocado, pumpkin, and butternut squash.

• Vegetables lowest in nutrients include iceberg lettuce, celery, cucumbers, radishes, and white potatoes.

• Most sweet fruits are nontoxic and easy to digest, so you can enjoy them in moderation as part of a healthy diet, unless you have insulin resistance.

• Sweet fruits and starchy vegetables are high in carbohydrate, so if you have insulin resistance, you may need to focus on non-starchy vegetables and low-sugar fruits to keep your blood sugar and insulin levels in a healthy range

• If you have digestive issues, eating more fruits and vegetables than your system can process could cause more gut health problems than it solves. Cooking, limiting portion sizes, and sticking with lower-FODMAP choices can all improve digestibility.

• Avoid cassava and nightshades, and go easy on raw cruciferous vegetables.

• Cooking reduces many toxins, but some nutrients (especially the B vitamins and vitamin C) are destroyed by heat or leach out into boiling water.



Fruits and vegetables can be delicious, nutritious components of a healthy diet, but pay close attention to how these foods affect you. We know far too little about any negative effects they may have on mental and physical health, because most clinical studies in humans downplay, ignore, or deny their risks, choosing to focus on the potential benefits of this food group. Strong beliefs about the health benefits of “eating the rainbow” can influence not only the hypotheses that researchers choose to test in clinical trials, but also how we interpret their findings. This phenomenon is one of the forces responsible for the rise of the superfood.
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CHAPTER 14

Superfoods, Supplements, and the Antioxidant Myth


Where there is life there is wishful thinking.

—Gerald Lieberman



To nourish your brain, you need to choose foods capable of providing you with essential nutrients. To energize your brain, you need to keep your glucose and insulin levels in a healthy range. But what about protecting your brain? Is it enough to eliminate damaging ultraprocessed ingredients like refined carbohydrates and avoid plant foods like wheat and cassava that harbor the most egregious toxins? Or must you also include specific foods to bolster your immune system against cancer, dementia, and other serious chronic illnesses? In other words, do some foods offer unique disease-fighting benefits that go beyond their nutrient content?

Countless nutrition epidemiology studies have reported that the healthiest dietary patterns in the world are the ones that contain the greatest quantity and diversity of plant foods.1 Rather than questioning or testing the validity of these claims, most experimental scientists simply accept them at face value and skip ahead to ask how plant foods work their (alleged) magic in the human body. The unsupported belief that plant foods chivalrously shield people from harm has led serious academics, the food industry, and supplement companies on a decades-long quest to identify the ingredients within fruits and vegetables that make them uniquely beneficial to human health.

At first, researchers focused their attention on a few nutrients that are more plentiful in plant foods than in commonly consumed animal foods: vitamin C, vitamin E, and beta-carotene (which we turn into vitamin A). Unfortunately, when these micronutrients were put to the test in human clinical trials, they fell flat:


• Vitamin C failed to lengthen the lives of people with cancer or prevent a second heart attack.2

• Vitamin E failed to prevent heart disease, and at higher doses shortened life.3

• Beta-carotene increased the incidence of lung cancer in male smokers.4



The lesson to be learned was that vitamins are necessary, but taking more than we need can throw our systems out of balance and lead to unintended consequences.

The vitamin trail having gone cold, researchers found themselves in need of a new plant superhero. In the 1990s, when new technology emerged that allowed scientists to quantify the antioxidant activity of foods and food ingredients, the belief was born that the secret to the health benefits of fruits and vegetables was that they contained special phytochemicals with powerful antioxidant properties.

Since the term “phytochemical” simply means “plant chemical,” thousands upon thousands of plant molecules fall into this category. (The term “phytonutrient” is often used interchangeably with the term “phytochemical,” despite the fact that only a few of them are actually essential nutrients.) Phytochemicals have become the most popular theoretical answer to the question of why we are supposed to eat a wide variety of plant foods.

The phytochemicals that scientists have studied most closely are polyphenols, which are found in all types of plants and come in thousands of shapes and sizes, each with its own unique purpose. Plants use polyphenols to protect themselves from the sun’s radiation, defend themselves from predators, and paint their fruits beautiful colors. You may be familiar with some of the terms used to describe polyphenol families such as flavonoids, isoflavones, tannins, and anthocyanins, or you may have heard of specific polyphenol molecules such as resveratrol or curcumin.

In 2004, the USDA blew wind into the sails of the antioxidant theory by creating an online database that ranked specific foods according to their oxygen radical absorbance capacity (ORAC)—a laboratory measure of their antioxidant activity. Superfood and supplement marketers could then proudly point to the ORAC values of their products as evidence of their special health-promoting properties, and nutrition authorities could weave the antioxidant narrative into public policy campaigns such as “eat the rainbow.”5

However, in 2012, the USDA removed the database from its website due to “mounting evidence that the values indicating antioxidant capacity have no relevance to the effects of specific bioactive compounds, including polyphenols, on human health.” They went on to state:


ORAC values are routinely misused by food and dietary supplement manufacturing companies to promote their products and by consumers to guide their food and dietary supplement choices.… The data for antioxidant capacity of foods generated by in vitro [test-tube] methods cannot be extrapolated to in vivo effects [effects in living beings] and the clinical trials to test benefits of dietary antioxidants have produced mixed results.6



Translation: Just because a food molecule behaves as an antioxidant in a test tube does not mean it behaves as an antioxidant in the human body.

Like a tree falling in a remote forest, the USDA’s official take-down of the antioxidant theory made no sound. Scientists and the public have only become more enamored with polyphenols and other non-nutrient phytochemicals, unaware that their potential health benefits are rooted almost entirely in unscientific guesswork.

With the exception of nutrients like vitamin C and folate, the vast majority of phytochemicals do not appear to be essential to our health. How can we tell the difference between an essential nutrient and a garden-variety phytochemical? As a 2009 review article puts it: “Whereas the body has specific mechanisms for the accumulation and retention of vitamins, in contrast, phytochemicals are treated as non-nutrient xenobiotics [foreign substances that shouldn’t be there] and metabolized so as to eliminate them efficiently.”7

Translation: Nutrients are welcomed into our bodies as honored guests and invited to stay, whereas phytochemicals are treated as unwelcome intruders to be forcibly removed from the premises. Essential nutrients are absorbed into the bloodstream and welcomed into our cells, often with the assistance of special receptors designed exclusively for them, whereas we have no such receptors for other phytochemicals. Most phytochemicals suffer from poor bioavailability, meaning they are either difficult to absorb or treated as toxins by the liver, which immediately neutralizes them and ships them to the kidneys for disposal.8 Essential nutrients have clearly defined roles in the metabolic reactions required for human life, therefore if we lack any one of them, we become seriously ill or die. In contrast, the biological benefits of non-nutrient phytochemicals are purely hypothetical. Ironically, perplexed scientists striving to understand the biological relevance of phytochemicals use the lack of solid evidence in the field as a reason to consume them.

The article concludes: “As yet, claims for benefit outstrip understanding, and some claims have clearly been based on methodology that has severe limitations. Nevertheless, we remain optimistic that there is a real possibility that some dietary polyphenols will be shown to contribute positively to health and well-being, but at the present state of knowledge feel that the only sound advice that one can give is to have as much variety as possible, so as to maximise the range of phytochemicals that are consumed.”9

Translation: There’s no solid evidence that phytochemicals are good for you, yet we continue to believe they might be, so eat as many as you possibly can, just in case.

ARE THERE ANY BRAIN SUPERFOODS?

If there’s even a small chance that eating a rainbow of plants might protect us from dreadful diseases like dementia, why not play it safe? Marketing professionals understand our desire to take every precaution and prey on our health hopes and fears, encouraging us to view the plant foods they sell not merely as foods (sources of essential nutrients), but as superfoods with superpowers that supercharge our health. Let’s take a closer look at the ones that have skyrocketed to brain food superstardom: blueberries, dark chocolate, and red wine.

Blueberries burst onto the superfood scene in the mid-1990s. Upon receiving notice that wild blueberries ranked number one on the ORAC scale of antioxidant activity, the Wild Blueberry Association of North America (WBANA) seized on the opportunity to give their marketing strategy a makeover. The executive director of the WBANA at the time recalls that their previous strategy had been “trying to sell blueberries because they tasted good inside of muffins… Health wasn’t even on the radar screen.”10 Picking through the history of this transformational moment, Outside journalist Doug Bierend went on to write:


Savvy promotion of the fruit was about to help usher in an era of health food obsession that we’re still living in today. No longer mere tasty treat or part of a balanced diet, blueberries would become known as cancer combatants, inflammation interceptors, defenders of cognitive function—each berry a nutritional Navy SEAL.… A superfood was born.11



Blueberry consumption in the United States rose by 599 percent between 1999 and 2014,12 and when the blueberry was promoted as a superfood in the UK, sales doubled in just two years’ time.13

The blueberry’s superpower supposedly lies within purplish-blue polyphenols called anthocyanins. However, these pretty pigments suffer from poor bioavailability: Approximately one-third of them are destroyed in our digestive tract, and most of what we are able to absorb is rapidly eliminated from the body.14 A 2019 review article of twelve human RCTs concluded that studies examining the effect of blueberry consumption on cognition and mood returned mixed results,15 and that the research was difficult to interpret. Scientists rarely use whole blueberries such as you would see in a grocery store. Instead, they use freeze-dried blueberries, blueberry extracts, blueberry juice, and blueberry powders mixed into sugar water, sodas, juice, or milk, and these blueberry interventions aren’t always compared to appropriate controls. For example, in one study, blueberry concentrate was compared to a (non-alcoholic) fruit “cordial” containing sugar and two artificial sweeteners.16 The authors concluded that while their review provided “limited support for the use of blueberry interventions, this should not be interpreted as conclusive evidence for a lack of efficacy but rather that further trials are required to resolve existing limitations.”17 In other words, just because we can’t prove it, doesn’t mean it’s not true.

So, are blueberries any healthier than other fruits? The main micronutrients in blueberries are vitamin C, vitamin K1, and manganese, but it’s easy to find fruits that outperform blueberries with respect to all of these. Strawberries, for example, contain seven times more vitamin C and half the sugar.18 Blueberries are lovely and delicious, but there is no evidence that they offer you any unique health benefits.

Dark chocolate’s rise to superfood status also began in the 1990s when Norman Hollenburg, a professor of radiology at Harvard Medical School, observed that the Kuna Indians who lived off the coast of Panama had significantly lower rates of heart disease, type 2 diabetes, stroke, and cancer than their neighbors on the mainland. Noting that these islanders consumed “a 10-fold higher amount of cocoa-containing beverages, 4 times the amount of fish, and twice the amount of fruit” than their less healthy counterparts across the water, his research group zeroed in on cocoa as a “candidate for further study.”19 Finding that Kuna cocoa was far richer in certain bitter-tasting flavanols (polyphenols) than commercially available cocoa products (which, incidentally, had been processed to reduce flavanol content to make them more palatable to consumers.)20 Hollenburg teamed up with Mars, Inc. to develop a special flavanol-rich cocoa product to test in clinical trials. Their first study, conducted in 2003, found that flavanol-rich cocoa improved brain blood flow in healthy young adults as well as in healthy individuals in their seventies and eighties.21

Since then, Mars and other chocolate manufactures have funded numerous studies exploring the potential benefits of cocoa on thinking and memory in aging adults. It’s important to understand that most studies do not use dark chocolate itself, and the few that did found no brain health benefits. Most researchers use proprietary flavanol-enriched cocoa powders mixed into a drink or capsules containing flavanol-enriched cocoa extracts. Some of these high-flavanol cocoa experiments have seen improvement in cognitive tests and others have not.22

We absorb about 80 percent of the cocoa flavanols we consume, but we then immediately begin transforming them into other molecules, and it’s unclear whether they can cross into the brain.23 However, they may not need to cross into the brain, because some of their benefits may be related to their ability to dilate blood vessels, which improves blood flow to the brain. The better your brain circulation, the more oxygen and nutrients your brain receives.

There is no evidence yet that eating dark chocolate itself improves cognition or memory, but what if you are an optimist at heart, or just looking for a reason to eat more chocolate? The dosage of flavanols used in these studies was between 500 and 900 milligrams per day; is there a way for you to obtain that dosage through chocolate alone? When a team of scientists at the University of Reading tested forty-one chocolate bars, they discovered that their flavanol content varied tremendously, from a mere 0.1 milligrams per gram to 3.2 milligrams per gram—more than thirty times more.24 All of the dark chocolate bars were higher in flavanols than all of the milk chocolate bars, but among the dark chocolate bars, there was no relationship between the percentage of cocoa in each bar and its flavanol content. So, there’s no way for you to know how much flavanol is in your favorite bar. The only benefit to choosing bars with higher cocoa percentages is that they usually contain a lot less sugar. (Remember that sugar is a powerful promoter of oxidative stress, so if you eat chocolate, be sure to choose low-sugar brands.)

If you are lucky and your favorite brand happens to contain the highest concentration of flavanols (3.2 milligrams per gram), it would take 156 grams of that chocolate—about one and a half bars, depending on the size of the bar—to reach the minimum dose of flavanols used in these studies. However, if you are unlucky and your favorite brand contains the lowest concentration (0.1 milligrams per gram), it would take 5,000 grams to reach the minimum dosage—that’s fifty chocolate bars a day. A tall order for even the most ardent chocolate lover.

Red wine is believed to provide cardiovascular and brain benefits due to the presence in red grape skins of resveratrol—a polyphenol with antioxidant properties… and a fungicide that grapevines produce to fight gray mold. Should gray mold dare to encroach upon a grape, resveratrol begins methodically dismantling it from the inside out until “no recognizable cellular structures are visible except ghosts of mitochondria.”25

Resveratrol joined the antioxidant party in 1997 when scientists discovered it could slow the growth of skin tumors in mice. The idea that a cancer-fighting chemical could be found in red wine was intoxicating to the public and sent red wine sales soaring.26 Since then, hopeful researchers have tested resveratrol against all manner of human ailments, including Alzheimer’s disease, albeit with disappointing results.27 Several year-long clinical trials of resveratrol (at 500 to 2,000 milligrams per day) in people with mild to moderate Alzheimer’s disease found no cognitive benefits, and one study even documented significant brain shrinkage.28

Notice that all of these studies use resveratrol, when what you are probably most curious about is red wine. Unfortunately, there are no studies testing the effects of red wine on people with cognitive impairment or Alzheimer’s disease. There are many reasons for this, not the least of which is that the quantity of red wine you would need to drink to achieve even the lowest dosages of resveratrol used in clinical trials is 500 bottles per day. A typical bottle of pinot noir contains less than one milligram of resveratrol,29 and that lonely milligram of resveratrol is swimming in a sea of alcohol, a powerful promoter of oxidative stress30—the very thing scientists are trying to fight with resveratrol.

There is no question that binge drinking (defined as four or more drinks within two hours for women and five or more for men) and regular heavy drinking (defined as more than one drink per day for women and more than two drinks per day for men) is dangerous for physical and mental health. The WHO estimates that the harmful use of alcohol is a causal factor in more than two hundred medical conditions and that it is responsible for more than three million deaths every year worldwide. But what if you keep your alcohol intake below this limit? Is it safe, or perhaps even healthy to have a glass of red wine with dinner?

Every molecule of alcohol that enters your liver is treated as a top priority toxin.31 As soon as your liver sees alcohol coming in, it stops tending to other important business such as making glucose for your bloodstream and burning fat for energy so that it can focus on ridding itself of that alcohol. These metabolic derailments can cause abnormal fat production and storage inside the liver, which can eventually lead to alcoholic fatty liver disease in people who drink too much. The process of detoxifying alcohol subjects mitochondria to damaging inflammation and oxidative stress—not only in your liver, but in your brain as well.32

How did alcohol—a toxic, addictive liquid notorious for impairing coordination, judgment, and memory—become associated with dementia prevention in the first place? Essentially, because a group of nutrition epidemiologists enamored with the cuisine and culture of the Northern Mediterranean had observed that the peoples of this region appeared to be healthier than Americans, noticed that red wine was a part of their lifestyle, and assumed (perhaps even hoped?) that the presence of red wine must be partly responsible for their better health.33 And so it was that when Professor Walter Willett first unveiled their vision of the Mediterranean diet food pyramid in 1993, it featured a grain-heavy triangle with a glass of red wine perched next to it.34 The assumption that red wine contributes to the health benefits of the Mediterranean diet, which has never been tested in human clinical trials, has been misleading scientists, policymakers, and the general public for more than thirty years.

Red wine is not a brain-healthy beverage. If you have a mental health issue of any kind and you currently drink alcohol at any level, I recommend you stop drinking for at least thirty days so that you can evaluate how your current use may be affecting your mood, sleep, concentration, productivity, and overall well-being.

FOOD AS MEDICINE? THE CURIOUS CASE OF A CRUCIFEROUS CRUSADER

How is it that molecules our bodies don’t need and often explicitly reject continue to be prized as health superheroes? The confusion is understandable, because ancient wisdom tells us that some plants have medicinal properties, and that is absolutely true.

Plant chemicals can be simultaneously threatening and therapeutic, and sulforaphane—an isothiocyanate produced by broccoli plants—is a good example of this apparent paradox.

When broccoli is sitting peacefully in a field, it contains no sulforaphane. This pungent molecule is so toxic to living cells (including broccoli cells) that the plant stores the two ingredients needed to make it in separate compartments to keep itself safe. However, if broccoli is cut or chewed, the compartments break open and the two ingredients mix together, creating the “mustard bomb” of an insecticide that is sulforaphane.35 Sulforaphane penetrates the insect’s gut lining and begins dismantling the vital proteins it needs to grow and thrive.

Type the word “sulforaphane” into any search engine and you’ll encounter pages of articles hailing its anti-inflammatory and antioxidant abilities which enable it to kill cancer cells, protect the brain from damaging oxidative stress, and treat mental health conditions. Yet sulforaphane itself is not an antioxidant and is powerless against inflammation. After all, it is a chemical weapon designed to damage cells, not protect them, and your body knows this. Although we absorb about 75 percent of the sulforaphane we encounter, as soon as it enters our cells, our own internal antioxidant system springs into action binding, neutralizing, and ejecting it from the body as fast as possible, so within about nine hours, it’s all gone.36 It is well known that any benefits shown in cancer prevention studies, for example, are not directly due to sulforaphane itself, but rather to its ability to spur our own healthy defense mechanisms into action.

Sulforaphane can also cross the blood-brain barrier, and emerging research suggests that it can be helpful in certain psychiatric conditions. For example, a six-week RCT in sixty-six patients with a history of heart disease found that sulforaphane tablets reduced symptoms of mild to moderate depression more than placebo.37 A growing number of studies also demonstrate benefits in autism spectrum conditions in children and adults.38

If sulforaphane extracts can reduce symptoms of autism and depression, does that mean that broccoli, eaten as a whole food, is good for your mental health? This is a common leap in logic, but just because a concentrated plant toxin can help fight existing disease doesn’t necessarily mean that eating that plant food regularly makes you healthier or prevents disease. To use an extreme example, chemotherapy drugs can kill cancer cells but that doesn’t mean that taking a low dose of chemotherapy every day will prevent cancer. There are no clinical studies exploring whether eating broccoli itself on a regular basis can prevent or treat psychiatric conditions.

Sulforaphane isn’t a food, it’s a medicine extracted from broccoli, and all medicines, whether from foods or from pharmaceutical companies, come with risks, so you should use them only if you really need them. For example, there are studies showing that sulforaphane can overstimulate defensive pathways, tip the scales too far in the wrong direction,39 and promote cancer growth.

I suggest that the concept of “food as medicine” may need to be reconsidered. The purpose of food is to support normal human biological functions by providing molecules that nourish and energize us. The purpose of medicine, whether it comes from a food or a factory, is to interfere with normal human biological functions, and should therefore only be considered if you have an illness that requires a targeted intervention. This blurring of the lines between food and medicine is what feeds our wishful thinking about superfoods and lines the pockets of the superfood industry.

THE ALLURE OF THE SUPERFOOD

What makes a food a “superfood”? In a word, marketing. There is no scientific or legal definition for the term, so anyone can attach the term to any food product, without having to justify it. In fact, ambiguous health claims may enhance the appeal of superfoods, lending them an air of mystery that transcends scientific explanation. In 2022, GlobeNewswire reported that the global superfoods market was expected to grow from US$ 172 million to US$ 288 million between 2020 and 2027: “In terms of product, Super Fruits is the largest segment, with a share about [sic] 45 percent. And in terms of application, the largest application is Beverage, followed by Bakery and Confectionery Products, Snacks, etc.”40

Notice that most superfoods are not whole foods; they are sugary drinks, baked goods, and snack products made with superfood ingredients. Even if a whole food like the pomegranate did contain absorbable polyphenols capable of squelching free radicals in the human body (which they do not), juicing them into curvaceous eight-ounce bottles and then adding 32 grams of sugar—a powerful promoter of oxidative stress—more than drowns out their alleged superpowers.41

Despite decades of scientific dead ends, we continue to believe that colorful plant foods can rescue us from dementia and other modern diseases—diseases driven largely by poor-quality diets and other unhealthy aspects of our modern lifestyle. On some level, we must know that the secret to robust brain health doesn’t lie in eating more chocolate and drinking more wine, but if it’s not true, we’re going to have to face some difficult realities and make some hard choices. We want to believe in the power of addition. Adding a puckery fruit like cranberry, a bitter vegetable like kale, or a pill containing extracts of all the fruits and vegetables you don’t have time to eat is easy. Addition feels proactive, positive, and empowering, but the truth is that protection is not about addition, it’s about subtraction. We already know a great deal about what causes excess inflammation and oxidative stress, and the prime dietary suspects are high refined carbohydrate intake, refined vegetable oils, alcohol, and overeating in general. First, do no harm. Instead of shifting your cells into antioxidant overdrive by adding a phytochemical like sulforaphane, why not try quieting the inflammation and oxidative stress by removing those prime suspects first?

The Truth Shall Set You Free

I fully support using medicines and supplements to treat the symptoms of existing disease when necessary, but food-first approaches that directly address root causes of disease whenever possible are much preferred. Placing your faith in superfood myths may only serve to enable you to continue eating and drinking things that are working against you. So, my advice to you is this: choose whole foods that you enjoy eating that nourish and energize your brain, and avoid foods that damage your cells and your metabolism. If you choose to eat chocolate or drink wine, be careful with quantities, be mindful of the risks, and do so with the understanding that these are indulgences, not healthy habits.

We have been conditioned for decades not only to give plant foods the benefit of the doubt, but to give plant foods more credit than they deserve. This plant-biased mindset makes it difficult for us to see things as they really are, enabling both the superfood movement and the “plant-based” diet movement to flourish in the absence of scientific evidence, to the detriment of our collective mental health.
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CHAPTER 15

The Plant-Based Brain: Going Out on a Limb


To meet the 2050 challenges for quality protein and some of the most problematic micronutrients worldwide, animal source foods remain fundamental.

—Martin Cohen and Frédéric Leroy, “The Dark Side of Plant-Based Food”



Given widespread beliefs that plant foods fight disease and animal foods cause disease, it is not surprising that plant-based diets are increasingly viewed as the healthiest diets we can eat. Yet, in most cultures, for most of recorded history, diets containing a mixture of minimally processed animal and plant foods were the norm. Vegetarian diets were unusual (as were plant-free carnivore diets), and vegan diets would have been, since vitamin B12 supplementation wasn’t available prior to 1952.1

When we stand back and look objectively at the nutritional and biological differences between plant and animal foods, it is easy to appreciate that animal foods are nutritionally superior to plant foods and less likely to cause us harm. Therefore, making them the centerpiece of a mixed diet would seem to be the safest and most reliable way to keep ourselves healthy. Yet taking a plant-based approach to nutrition is increasingly recommended by influential health organizations such as the American Heart Association2 and the World Health Organization3 as the best strategy for protecting human health.

The medical mainstreaming of plant-based dietary patterns is deeply troubling, as some of these patterns are sure to have serious unintended consequences for public mental health—I emphasize some of them, because the term “plant-based” means different things to different people.4 This ambiguity is problematic, especially when used in the context of medical advice, where clarity is key. The term “plant-based” encompasses a wide variety of dietary patterns, from Mediterranean diets that allow all animal foods including lean red meat, to vegetarian diets that only allow dairy and/or eggs, to vegan diets that contain no animal foods whatsoever. From a biological perspective, there is a world of difference between vegetarian diets and vegan diets, so it is critical to make the distinction between them, which the term “plant-based” fails to do. For our purposes, I will use the word vegetarian to mean mixed diets that include dairy and/or eggs, the word vegan to mean diets that contain no animal foods at all, and the term near-vegan to describe any dietary pattern that is too low in animal foods to meet nutritional requirements without supplementation.

Of the 1.5 billion people in the world who eat a vegetarian diet, only 5 percent do so by choice; the rest don’t eat meat because they can’t afford it.5 This sliver of voluntary vegetarians includes people who have long avoided meat for religious or cultural reasons such as in India, where approximately 30 percent of the population follows a vegetarian diet.6 It also includes a growing segment of the population in Western countries, where secular vegetarianism is becoming more popular. Surveys suggest that 5 percent of adults in the United States, the UK, and Germany, and 8 percent of Canadians now identify as vegetarian.7 More than 10 percent of people living in Australia, New Zealand, Israel, and Sweden now identify as vegetarian or vegan.8

Vegan and near-vegan diets are capturing the hearts and minds of consumers concerned about public health, animal welfare, and the environment. As you can see in the graph below, Google search data reflects these trends. While interest in vegetarianism has remained steady since 2004, interest in vegan diets began rising in 2016.
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RELATIVE NUMBER OF GOOGLE SEARCHES FOR “VEGAN” AND “VEGETARIAN” IN THE UNITED STATES BETWEEN JANUARY 2004 AND FEBRUARY 2023.

Google Trends indicates the relative popularity of the search terms as a ratio where 100 represents the peak popularity. 
Data source: Google Trends (https://www.google.com/trends)

There are many reasons why people choose not to eat animal foods. Most college students I worked with who followed vegetarian or vegan diets told me that they chose to do so not for health reasons, but for compassionate reasons—because they cared about the health and well-being of animals and the planet. Since mainstream medical advice supports their choices by recommending vegetarian and vegan diets for optimal health, they felt unconflicted—better health was the icing on the cake, not something to be sacrificed for higher ideals. Unfortunately, good physical and mental health is precisely what is at stake, because the science behind plant-based diets says something very different than what we have been led to believe.

PLANT-BASED DIETS ARE NOT EVIDENCE-BASED DIETS

There is currently no scientific evidence available to help us understand how vegetarian and vegan diets affect psychiatric conditions. However, there have been quite a few clinical trials demonstrating that vegan and vegetarian diets can indeed benefit other conditions like type 2 diabetes and cardiovascular disease. Since improving metabolic and vascular health could improve mental health, it is worth taking a closer look at this research.

While there are many studies to choose from, some of the best known and most highly cited work in this field has been conducted by physician researchers Dr. Dean Ornish, Dr. Caldwell Esselstyn, and Dr. Neal Barnard, all of whom have written popular books recommending the specific diet plans they have each studied. (You may also be familiar with Professor T. Colin Campbell’s book The China Study, which argues that animal protein causes cancer, and that people should therefore eat a whole-foods vegan diet. Since the information in his book is based on nutritional epidemiology rather than human clinical trials, I will not analyze its findings here.)

Dr. Dean Ornish’s 1990 Lifestyle Heart Trial demonstrated that a very low-fat vegetarian diet reduced the degree of stenosis (narrowing) in the coronary arteries of people with heart disease, leading to claims that his program reverses heart disease.9

This study was a one-year randomized controlled trial in which twenty-eight patients with coronary artery disease were prescribed a diet of grains, legumes, vegetables, fruit, egg whites, and non-fat dairy products. They were also told to avoid added fats, oils, and simple sugars, to limit alcohol and caffeine, exercise thirty minutes a day, practice daily stress management techniques, attend support groups, stop smoking, and take a B12 supplement. This group was compared to a control group of twenty patients who were not given any diet or lifestyle advice. After one year, the degree of stenosis in the Ornish diet group had decreased by 2.2 percent—a significant improvement compared to the control group, in which stenosis had worsened by 3.4 percent.

Dr. Caldwell Esselstyn is perhaps best known for demonstrating that people could arrest and reverse the progression of coronary artery disease with a very low-fat vegetarian diet. In his 1995 Arrest and Reverse Study, which lasted more than five years, twenty-two patients with severe triple-vessel coronary artery disease (more than 50 percent blockage) were prescribed a vegetarian diet of grains, legumes, lentils, vegetables, fruit, skim milk, and nonfat yogurt, that excluded oils and limited alcohol and caffeine. Patients were also prescribed cholesterol-lowering medications and a daily multivitamin and attended regular support groups. Among the seven patients who completed the trial, there was a significant reduction in stenosis of 7 percent, on average.10

Dr. Neal Barnard has conducted numerous clinical trials of a vegan diet in a variety of health conditions including type 2 diabetes and obesity. The diet he uses in his research excludes dairy and eggs but is otherwise identical to the Ornish and Esselstyn diets. He recommends favoring low-glycemic foods and taking a B12 supplement but does not ask patients to exercise or make other lifestyle changes. Dr. Barnard claims his diet reverses type 2 diabetes because it lowers hemoglobin A1C (HbA1C)—a reflection of average blood sugars over the previous three months.

The internationally recognized definition of type 2 diabetes remission is the ability to maintain HbA1C below 6.5 percent for longer than three months without diabetes medication.11 In Barnard’s seventy-four-week RCT of ninety-nine patients, the forty-nine who followed the vegan diet did fare better than those following conventional dietary advice, but none lowered their HbA1C levels into the non-diabetes range.12

By contrast, low-carbohydrate diets have been shown in large studies to place type 2 diabetes into remission. When Indiana University obesity medicine specialist Dr. Sarah Hallberg and collaborators at Virta Health placed 349 patients on a low-carbohydrate diet for one year, average HbA1C levels fell from 7.6 to 6.3.13 British National Health Service physician Dr. David Unwin showed similar success with 186 patients on a low-carbohydrate diet; HbA1C levels fell from 7.9 to 6.4, with 51 percent of patients achieving remission over a nearly three-year period of observation.14 These were not randomized controlled trials, but they do indicate it is not necessary to remove animal foods from your diet or eat a low-fat diet to put type 2 diabetes into remission. Fat and protein don’t raise blood sugar; carbohydrates do. The reductions in HbA1C that Dr. Barnard observed were likely related to the avoidance of refined carbohydrates, as he advised participants to “favor low-glycemic index foods, such as beans and green vegetables.”
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BARNARD STUDY RESULTS

Low-glycemic vegan diet modestly reduces hemoglobin A1C. 
Neal D. Barnard et al., “A Low-Fat Vegan Diet and a Conventional Diabetes Diet in the Treatment of Type 2 Diabetes: A Randomized, Controlled, 74-wk Clinical Trial,” The American Journal of Clinical Nutrition 89, no. 5 (2009): 1588S-96S, https://doi.org/10.3945/ajcn.2009.26736H.

What the Ornish, Esselstyn, and Barnard studies tell us is that diet and lifestyle changes can make a positive difference in your cardiovascular and metabolic health, and that is an empowering message. Where the message gets muddled is that these studies are frequently pointed to as evidence that removing meat from the diet is what makes the difference. However, none of these plans simply removes meat from the diet. They also remove almost all of the fat (including vegetable oils), all of the refined carbohydrate, and all of the processed foods. In many cases, numerous other changes were also implemented such as exercise, smoking cessation, and cholesterol-lowering medication. It is therefore impossible to know whether the absence of meat had anything to do with the health benefits of any of these plans.

These studies are not exceptions; I am not aware of any human clinical trial of any health condition that removes animal foods without changing other key aspects of the diet. This means that there is currently no scientific evidence that simply removing animal foods from the human diet brings any health benefits whatsoever.

Until such studies are conducted, we are left to wonder: What if the health advantages of whole-foods plant-based diets have everything to do with eating whole foods and nothing to do with eating plant based? In my thirteen years as a college psychiatrist, it was common to meet students who ate processed-foods vegan diets, but rare to meet students who ate whole-foods vegan diets (or whole-foods diets of any kind, for that matter). Food culture on most college campuses is a travesty. Other than avoiding animal foods, students choosing vegan diets ate the way most other students did—enormous sweetened coffee drinks, granola bars, sugary smoothies, pasta, muffins, chips, chocolate, energy drinks, and cookies all day long and well into the night. Combining the nutrient deficits of an under-supplemented, poorly planned vegan diet with the inflammation, oxidative stress, and high insulin levels that come with the standard American diet is a surefire prescription for brain damage and dysfunction. Despite faithfully avoiding all animal foods, none of these kind, talented, ambitious young people enjoyed good mental or physical health. Obesity, acne, tooth decay, type 2 diabetes, thinning hair, iron deficiency, chronic pain, depression, anxiety, ADHD, and overeating disorders were all too common among these young adults in the prime of their lives. Having studied this subject for more than fifteen years, and having worked with thousands of patients, one thing is clear: of all the reasons to choose a vegan diet, better mental health is not one of them.

BEYOND B12: NUTRITIONAL AND MENTAL HEALTH RISKS OF VEGAN DIETS

It is impossible to meet the brain’s nutritional requirements through plant foods alone. All respectable health organizations are unanimous in recommending B12 supplementation for vegan diets, because all plant foods lack B12; in fact, strictly speaking, B12 is the only essential nutrient missing from all plant foods. However, the whole truth is that nutrient deficiency issues in vegan diets go well beyond B12. While nutrition authorities around the world disagree wildly about which nutrients other than B12 may require supplementation, most authorities, including those that strongly advocate for near-vegan and vegan diets, do acknowledge that additional risks exist.

In 2019, an international group of thirty-seven scientists led by Professor Walter Willett published an influential report titled, “Food in the Anthropocene: The EAT-Lancet Commission on Healthy Diets from Sustainable Food Systems.”15 This commission’s task was to devise a strategy that could achieve an environmentally sustainable and optimally healthy diet for the world’s people by 2050. The group concluded that the best way to accomplish this goal would be to reduce the amount of animal food in the global human diet to as little as 0 grams per day. In their report, the authors note that strict vegan diets require B12 supplementation, but they also go on to write that their diet plan may not meet the iron and omega-3 fatty acid needs of pregnant women, nor the iron needs of teenage girls. They recommend animal foods for malnourished populations and recommend breastfeeding for children under two years of age (implying that their diet plan is not suitable for children under two). They acknowledge that animal proteins are of higher quality than most plant protein sources, and that high-quality protein is “particularly important for growth of infants and young children, and possibly in older people losing muscle mass later in life.”16 Unfortunately, as is too often the case when reading literature about vegan diets, identifying these important exceptions and precautions requires close reading, the parsing of convoluted rhetoric, and some special nutrition knowledge.

EAT-Lancet’s influential report is just one example of the common practice of recommending near-vegan and vegan diets while minimizing the nutritional risks. It is one thing for people to choose a vegan diet for their own personal reasons. It is quite another for medical professionals to recommend it for health reasons without explicitly calling attention to its health risks and giving clear, detailed advice about menu planning and supplementation. Just as with any other piece of medical advice, we physicians must present both the risks and the benefits to our patients so they can make an informed choice. To do otherwise is medically irresponsible and potentially dangerous.

In 2022, researchers in the Netherlands conducted a systematic review of dozens of nutrient measurement studies17 and found that vegans were more likely to be deficient in vitamin B12, vitamin D, zinc, EPA, DHA, and iodine (more than 90 percent of vegans had iodine deficiency). Vegans were also more likely to have low bone density, and vegan women were more likely to have iron deficiency.

The brain requires every essential nutrient to function properly, so if you have a deficiency in any one of them, your mental health could suffer. How a nutrient deficiency will affect you depends on many factors, including how old you are when the nutrient deficiency begins, how severe the deficiency is, how long it lasts, and what other deficiencies and health problems you have. If a deficiency begins at an early age, persists for a long time, or is very severe, irreversible damage could occur.



	Nutrient Deficiency
	Mental Health Risks



	Vitamin B12
	Behavior change, psychosis, cognitive impairment18



	Iron
	ADHD,19 anxiety, depression, psychosis, sleep disorders20



	Zinc
	ADHD,21 depression,22 psychosis23



	Iodine
	Hypothyroidism, anxiety24



	DHA/EPA
	ADHD, autism, mood disorders, schizophrenia, dementia25




The relationship between most nutrients and most psychiatric disorders is still unclear, because without the option of conducting human clinical trials, the best we can do is to observe associations and guess about causation. The most important exception to this rule is B12 deficiency, where we commonly see clear reversal of severe psychiatric symptoms with supplementation.

Numerous case reports and studies find that vitamin B12 deficiency can lead to a wide variety of serious psychiatric issues, from depression and psychosis to delirium and dementia.26 For example, when researchers in Pakistan examined one hundred young adults who had been eating a lacto-vegetarian diet (a vegetarian diet that includes dairy but not eggs) since childhood and compared them to one hundred young omnivores, they found that fifty-one of the vegetarians had B12 deficiency (compared to only three of the omnivores). To make matters worse, thirty-one of them had depression, eleven had psychosis, and seven had memory impairment; depression was more than twice as common and psychosis was more than three times as common among the vegetarians.27 In an extreme example, a young mother who had gradually become deficient in B12 while following a vegan diet developed severe dementia to the point that she lost the ability to care for herself and her child and could only utter one-word sentences. B12 deficiency can lead to permanent brain damage if left untreated for too long, but thankfully, with B12 injections she completely recovered in a matter of months.28

If B12 is the only nutrient missing from all plant foods, why isn’t B12 supplementation enough? Remember: just because a plant food contains a nutrient doesn’t mean you can access it.


• Some plants contain antinutrients that interfere with nutrient absorption.

• Some plant nutrients must be converted into human-friendly forms before we can use them.

• Some of the nutrients that plants lack are conditionally essential.



Plant Nutrient Shortcomings



	Plant Nutrient Limitation
	Essential Nutrient



	Not found in plants
	Vitamin B12



	Require conversion
	DHA and EPA

Vitamin K2

Vitamin A



	Poor bioavailability
	Iron

Zinc

Calcium



	Limited plant food sources
	Iodine

Choline

Selenium

Lysine, methionine and glycine (amino acids)



	Conditionally essential29 (required only if lysine and methionine are insufficient in the diet)
	Carnitine (made from lysine and methionine) Taurine (made from methionine and cysteine)30




Unfortunately, there is little consensus among nutrition authorities about which, if any, of the above nutrients need to be supplemented on a vegan diet, because it might be possible under certain circumstances, with careful planning, to meet your requirements for them by eating plants alone. These nutritional gray areas open the door to the potential for serious nutrient deficiencies, especially for people who have higher nutrient needs, such as people with gastrointestinal conditions that affect nutrient absorption; people over 60; people who are recovering from illness, injury, or surgery; people with chronic illness; and people who don’t have access to enough nutritious plant foods or quality supplements. All too often, these risks are overlooked, downplayed, or dismissed by nutrition authorities, creating confusion and controversy around supplementation requirements.

These important considerations are what I call the “ifs, ands, and buts” of vegan diets. My position is that a vegan diet, while not optimal, might be safe:


• IF you plan your meals primarily around nutritious whole foods

• AND you supplement wisely

• BUT not if you are pregnant, breastfeeding, or still growing



THE FIRST THOUSAND DAYS

One of the greatest gifts a mother can give a child is a big, beautiful, healthy brain. If we want to make a dent in our global mental health crisis, we don’t just need more effective ways to treat mental illnesses, we need to find ways to prevent them from occurring in the first place. It is during the first thousand days of life—between conception and age two—that critical milestones in brain development occur. This is the single most important construction project of our lives, and every phase of the process is timed right down to the day. If precisely the right mix of nutrients isn’t available precisely when needed, major problems can ensue, ranging from intellectual disabilities to serious birth defects to spontaneous miscarriage.

Advanced parental age, environmental pollutants, socioeconomic deprivation, and substance use can all cause brain development to go awry as well, but inadequate nutrition is the simplest (and arguably most important) of these risk factors to address, because food provides the basic building blocks needed to grow a healthy brain. The good news is that if you have access to healthy foods and you have accurate information about what a healthy diet is, you can feed your baby the ingredients needed to lay the foundation for a lifetime of excellent mental health. But in order to succeed in this task, you must include animal foods in your diet.

Not only is it easier for new moms to nourish new brains if they include animal foods in their own diets, it is virtually impossible to meet baby’s nutritional needs without them. The nutrients of most concern during pregnancy—meaning those required in the largest quantities and hardest to obtain from standard modern diets—are choline, vitamin D, DHA, EPA, folate, iodine, and iron. (Future mothers eating a vegan or vegetarian diet also need to add vitamin B12 and taurine to this list.) With the exception of folate, all of these micronutrients are either harder to find in plant foods than in commonly consumed animal foods or don’t exist in plant foods at all, placing babies of vegan and vegetarian mothers at significant risk for nutritional deficiencies. For example, the World Health Organization and UNICEF recommend all infants receive breastmilk and only breastmilk for at least the first six months of life, and that they continue on breastmilk (in combination with other foods if desired) until at least age two. However, when researchers analyze breast milk from well-nourished mothers following vegan and vegetarian diets, they find it tends to be too low in B12, DHA, EPA, and taurine, so these must be supplemented.31

It is difficult enough to find adequate quantities of these irreplaceable animal-sourced nutrients in a typical omnivorous diet, let alone in near-vegan and vegan diets, which intentionally minimize or eliminate animal foods. Yet, despite these serious concerns, national guidelines in the United States, UK, Canada, Australia, and New Zealand all either explicitly support vegan diets for pregnant and breastfeeding women or do not directly address the issue, and those in support vary substantially in their supplementation recommendations.

Given how complicated an undertaking it can be to learn about, properly plan, adequately supplement, and medically monitor a vegan pregnancy, and given the increased nutritional requirements of developing infants, children, and teens, some national health organizations such as the German Nutrition Society; the European Society for Pediatric Gastroenterology, Hepatology, and Nutrition; and the Royal Academy of Medicine in Belgium explicitly advise against vegan diets during pregnancy, breastfeeding, childhood, and adolescence.32 The Royal Academy of Medicine in Belgium issued a compelling position statement on this issue in 2018, writing in part:


It is not medically recommended and even prohibited to subject a child, in particular during periods of rapid growth, to a potentially destabilizing diet, justifying supplements and requiring frequent clinical and biological checks. This feeding concept… no longer resembles a conventional diet but a form of “treatment” that is unethical to impose on children.33



Let’s put our molecules in the context of the miracle of brain development so you can see how pivotal they are to the process and appreciate what could go wrong without them.

A Brain Is Born

During week three of pregnancy, before many women even realize they are pregnant, an unassuming little sheet of nerve cells quietly starts expanding and curling in on itself. By day twenty-seven, its edges have met and zipped themselves together to form a tube. The brain will begin bulging out of the top of this tube by week six, and the rest of the tube will become the spinal cord. Within three short weeks, the foundation for baby’s entire central nervous system has been poured. This tight timeline depends on vitamin B12 and folate, which work together to make copies of new DNA molecules for cells that are busily multiplying to create these brand-new structures. If either of these vitamins is in short supply during the first month of pregnancy, the neural tube will be left unfinished, resulting in miscarriage or disfiguring neural tube defects such as spina bifida.34 Women following vegan and vegetarian diets are not at higher risk for folate deficiency, but B12 deficiency is much more common in this group, and pregnancy further depletes reserves, so supplementation is critical.35

Helping to direct the brain’s development throughout the entire pregnancy is thyroid hormone, which is made with iodine. Iodine is so crucial to normal brain development that severe deficiency (which was widespread before iodized salt programs) leads to serious developmental disabilities. Mild to moderate deficiency, which is still common even in Europe and the United States, can lead to lower IQ scores and subtle intellectual disabilities. Vegan diets increase risk for iodine deficiency because most plant foods are low in iodine.36

As the brain rounds the corner into the third trimester, it enters a marathon of intensive brain building that continues until age two. Brain cells busily multiply to form new structures, migrate to new destinations, and myelinate new axons to establish secure communication pathways. This whirlwind of activity requires membranes—lots and lots of membranes. To prepare for its long growth spurt, the brain begins hoarding massive quantities of DHA and choline to insert into the membranes of every new cell it creates.

The developing baby soaks up 40 mg of DHA per day, more than ten times the amount we absorb as adults. New synapses, new myelin, and new mitochondria all need DHA, but this invaluable omega-3 fatty acid isn’t just a membrane building block—it also serves as a signaling molecule to guide new neurons to their assigned positions within the cortex, and it has powerful anti-inflammatory and antioxidant properties that protect the vulnerable new brain from damage.37

Remember: plant foods contain absolutely no DHA; the only omega-3 fatty acid they contain is ALA, which we struggle to convert into DHA. Even pregnant women—who are better at transforming ALA into DHA than anyone else—can’t make enough DHA for their ravenous babies’ brains. Studies consistently find that, compared to mothers who eat omnivorous diets, DHA levels are one-third to two-thirds lower in the umbilical cord blood, breast milk, and babies of vegetarian and vegan mothers.38 These observations have led most experts to agree that ALA alone is not sufficient to meet the developing brain’s requirements for DHA.

The long-term risks of early life DHA deficiency are potentially devastating. We know that infants born prematurely, who miss out on the full supply of DHA they are supposed to receive during the third trimester of pregnancy, grow up with poorly connected, under-myelinated brain cell networks. Researchers at the University of Cincinnati have observed that the brains of people with ADHD, mood disorders, and psychotic disorders are similarly underdeveloped.39 Like an artist who runs out of paint, if DHA falls short during the third trimester, the developing human brain must leave its most prized masterpiece—the cortex—unfinished, just as it must in babies born prematurely who haven’t had the luxury of completing a full term of pregnancy.

Rolling out new membranes also requires copious quantities of choline, which explains why fetal choline levels during the third trimester are nearly six times higher than typical adult levels. Without choline, the brain can’t make acetylcholine, a neurotransmitter central to learning and memory, nor phosphatidylcholine—one of the most vitally abundant molecules in our membranes. Choline also regulates genes that help direct brain development. A shortage of choline poses problems for the entire brain, but is particularly perilous for the hippocampus (the brain’s learning and memory center), which relies heavily on choline to form and function properly. Since choline wasn’t recognized as an essential nutrient until 1998, we understand very little about how choline deficiency during pregnancy plays out in children and adults, but emerging research suggests it may contribute to risk for autism, schizophrenia, and cognitive impairment.40 Many plant foods are low in choline, so vegan diets increase risk for choline deficiency. Despite its critical importance, more than 90 percent of pregnant women do not get enough choline (regardless of dietary preferences), and most prenatal vitamins still do not contain choline.41

Brain building also demands energy, which means lots of electron transport chains busily churning out ATP. Iron deficiency during pregnancy can cause irreversible damage to the brain because these tiny generators can’t operate without iron. The energy-hungry hippocampus is particularly vulnerable to iron deficiency in pregnancy, which can lead to lifelong memory problems. Babies born to iron-deficient mothers show less complexity in their gray matter networks, have more trouble recognizing their mothers’ voices, and have a higher risk for ADHD.42 An analysis of over half a million children in Sweden found that children of mothers who were diagnosed with iron deficiency anemia in the first thirty weeks of pregnancy were two to three times more likely to have autism spectrum disorders and intellectual disabilities.43 The form of iron found in plant foods is less bioavailable, so vegetarian and vegan women of reproductive age tend to have lower iron stored in their bodies.44

And finally, just as insulin is a master regulator of growth, so is vitamin D. Vitamin D is a steroid hormone needed from day one of pregnancy to orchestrate the complex process of brain development, fight damaging oxidative stress, and ensure proper function of the brain’s immune system. During the third trimester it is heavily involved in bone building, so Mom must supply baby with ever-increasing amounts of vitamin D as pregnancy progresses: baby’s vitamin D levels are supposed to double in the first trimester and then double again approaching the third trimester. Plant foods don’t contain vitamin D, and the form found in mushrooms and yeast (which are technically not plants) is vitamin D2, which is less effective at raising and maintaining our vitamin D levels than vitamin D3, the form found in animal foods.45 Vitamin D deficiency is common in general, but vegans and vegetarians are even more likely to be deficient and have higher rates of osteoporosis.46 While several nutrient deficiencies during pregnancy have been linked to a possible increased risk for autism, the evidence is strongest for vitamin D deficiency, probably because of vitamin D’s critical role in directing brain development throughout pregnancy.47


VITAMIN D, SUNSHINE, AND INSULIN RESISTANCE

Vitamin D doesn’t have to come from the diet at all, because we can make it ourselves if we get enough sunshine. In fact, even though the brain’s need for vitamin D remains high after delivery, baby’s vitamin D levels drop sharply after birth, because after nine months in darkness, Mother Nature expects babies to be exposed to sunlight so they can start making their own vitamin D, but modern indoor lifestyles and fear of skin damage mean many babies spend less time in the sun. As little as thirty minutes of midday sunlight per week may be sufficient,48 although those with darker skin or who live far from the equator may need longer sun exposure time.

Lack of sun exposure is just one of the reasons why so many moms and infants are deficient in vitamin D. Another major force we all have to contend with is insulin resistance, which is so tightly tied to vitamin D deficiency that we used to think vitamin D deficiency caused insulin resistance, but we are beginning to see that the relationship may be the other way around: Insulin resistance could be a contributing cause of vitamin D deficiency, because insulin resistance interferes with our ability to activate and respond to vitamin D.49


The scarcity of these precious molecules in our modern diet may help to explain why prenatal vitamins are recommended for every future mom, regardless of dietary preferences. Unfortunately, the quality of prenatal vitamins varies greatly, and most still don’t contain everything you need, so attention to nutrition is still very important. Furthermore, as leading prenatal nutrition expert Lily Nichols RDN warns: “Sadly, if you follow conventional prenatal nutrition advice, you’re almost guaranteed to be eating a nutrient-deficient diet.”50

Therefore, if you are planning a pregnancy, be sure to shore up your diet with nutrient-rich animal foods from at least six months prior to conception until you’ve finished breastfeeding. Why take the unnecessary risk of withholding nutrient-rich animal foods during the brain’s most critical window of development? Given how little we still know about optimal nutrient requirements during pregnancy and what the long-term psychiatric risks of nutrient deficiencies are, it would be wise to err on the side of caution.

Complete coverage of these critical topics is well beyond the scope of this book, so regardless of your dietary preferences, if you are pregnant, breastfeeding, or planning a pregnancy, I highly recommend you read Real Food for Pregnancy by Lily Nichols for expert guidance about proper nutrition and supplementation. Her comprehensive book includes thoughtful, well-researched advice for omnivores and vegetarians alike.

Finally, if you are considering a vegetarian or vegan pregnancy, please also consult with a medical professional with deep knowledge and experience in this area for personalized advice about supplementation, dietary planning, and clinical monitoring well before conceiving.

HOW TO OPTIMIZE VEGETARIAN AND VEGAN DIETS FOR BETTER BRAIN HEALTH

If you are a nonpregnant adult and you eat a vegan or vegetarian diet, I offer some suggestions below to help you optimize your diet for better mental health. Even if you follow these suggestions, you may still need to supplement, but since supplementation advice will vary depending on your food choices, health circumstances, and other factors, please consult with a health care professional with deep knowledge and experience in this area for personalized guidance about supplements.

Protein (Amino Acids): Focus on Eggs, Nuts, and Tofu

Many plant proteins do not contain optimal quantities and proportions of all nine essential amino acids, with lysine and methionine being hardest to find. However, you can still meet your amino acid needs on a vegetarian or vegan diet if you plan properly.

Vegetarians: Eat eggs regularly. If you don’t eat eggs, dairy products will need to be your source for animal nutrients; just keep in mind that they can be more problematic (see chapter 11).

Vegans: Legumes, nuts, and seeds are your richest whole food sources of amino acids (see chapter 12 for information about how to reduce toxins and antinutrients in legumes). Calcium-set tofu is a complete protein with excellent bioavailability and has the added benefits of being low in carbohydrate and high in calcium. Other complete protein sources are quinoa, buckwheat (a gluten-free grain), and quorn (a protein isolated from fungi). Avoid flours of all kinds, processed cereal products, and grains that contain gluten (wheat, barley, rye, and triticale). If you use plant milks, choose unsweetened varieties that are free of vegetable oils. Avoid processed meat substitutes, especially those made with vegetable oils, sugar, and other industrially processed ingredients.

Fats: Focus on Fatty Fruits and Nuts

Avoid “buttery spreads,” vegetable oils, and trans fats. Obtain your healthy fats by eating whole plant foods whenever possible: avocados, olives, palm fruit, nuts, seeds, and coconut. Healthier added fats include olive oil, avocado oil, palm fruit oil, cocoa butter, sesame oil, and cold-pressed nut oils.

Carbohydrates: Focus on Fruits and Vegetables

If you do not have insulin resistance yet, you can enjoy fruits and starchy vegetables in your diet. If you want to keep your metabolism healthy, choose low glycemic varieties (see chapter 7) and strictly avoid refined carbohydrates.

If you have insulin resistance or type 2 diabetes, I encourage you to consider a low-carbohydrate diet, in which case minimizing or even eliminating grains, starchy legumes, fruits and starchy vegetables would become important. It isn’t difficult to construct a low-carbohydrate vegetarian diet, but low-carbohydrate vegan diets pose special challenges. Nevertheless, low-carbohydrate vegan diets are possible if you emphasize lower-carbohydrate protein sources such as soy, macadamias, almonds, and hemp seeds.

BETTER BRAIN HEALTH FOR EVERYONE

The next and final section of this book lays out the three dietary strategies I use most often in my clinical work, and the core of all three of them is animal foods. However, if including some animal foods in your diet isn’t an option for you, the suggestions above will go a long way toward helping you better nourish, protect, and energize your brain. I would still encourage you to read the final chapters, as there are additional brain food rules worth knowing about, as well as important information about ketogenic diets and food sensitivities that apply to everyone, regardless of dietary preferences.
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PART 4
HOPE IS ON THE MENU










CHAPTER 16

The Quiet Diet Approach

Now comes the time for a new beginning.

We’ve been fed the wrong information about nutrition for generations, which means that, if you’re like most of us, you’ve been feeding your brain improperly all your life. The silver lining around this cloud is that you have no idea how much better you could feel if you ate a brain-healthy diet. Get curious! You owe it to yourself to discover what’s possible. Your outlook on life could change in ways you wouldn’t have imagined.

BRAIN FOOD RULES

Which dietary changes are most worth making, and why? Let’s return to our touchstones of nourish, protect, and energize and create a fresh new set of brain food rules grounded in biology instead of ideology, questionnaire-based guesswork, or wishful thinking.

A brain-healthy diet must:

Nourish the brain by providing all essential nutrients.


• Include animal foods because they are nutrient-rich.

• Avoid plant foods high in antinutrients, especially grains and legumes.



Protect the brain by excluding foods that contain damaging ingredients.


• Follow whole-foods principles.

• Avoid refined carbohydrates, vegetable oils, and alcohol because they cause inflammation and oxidative stress.

• Avoid high-toxin plant foods such as cassava (toxic to mitochondria and the thyroid) flaxseed (potentially toxic to mitochondria), and most nightshades (toxic to the nervous system).

• Consider eliminating all dairy products.

• Listen to your body. Limit any food that causes you physical or psychological side effects such as digestive distress, insomnia, fatigue, or brain fog, as symptoms such as these may indicate inflammation.



Energize the brain in ways that protect brain metabolism over the life span by keeping blood glucose and insulin levels in a healthy range.


• Avoid refined carbohydrates.

• Avoid dairy protein powders.

• Customize carbohydrate quantity to achieve healthy glucose and insulin levels.



Practice Whole-Food Principles

Whole foods don’t require nutrition labels, so the best nutrition label is no nutrition label at all. My definition of a whole food:


1. Whole foods are single-ingredient plant or animal foods that can be found in nature (an egg, a peach, a fish)

2. Whole foods are perishable (good food goes bad)

3. Whole foods require little to no processing to be safely edible (peeling, chopping, and cooking are fine)



If we follow these brain food rules to their logical conclusion, we don’t arrive at a Mediterranean diet, because Mediterranean diets require grains, legumes, and dairy products, allow substantial quantities of refined carbohydrates, and encourage alcohol. We don’t arrive at a vegan diet, because vegan diets lack animal foods and therefore can’t provide all essential nutrients without relying on legumes, fortified processed foods, and supplements. The broadest dietary pattern that comes closest to satisfying these brain food rules is the paleo diet, because it emphasizes animal foods and excludes grains, legumes, dairy, refined carbohydrates, alcohol, and modern processed foods. If you have insulin resistance or type 2 diabetes, you may need to follow a lower-carbohydrate version of the paleo diet or even transition to a ketogenic diet. If you have significant damage to your gut health or immune system, you may have lost the ability to tolerate a wide variety of plant foods, in which case you may even benefit from a plant-free carnivore diet, at least as a temporary discovery strategy.
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CORE PRINCIPLES OF A BRAIN-HEALTHY DIET

The core of your diet should be non-dairy animal foods supplemented with fruits and vegetables as tolerated. Dairy, nuts, seeds, and legumes offer nutritional value but are risky. Grains, sugar, vegetable oils, and ultraprocessed foods are best avoided entirely. 
Suzanne Smith

If you would like to try a standard paleo, ketogenic, or carnivore diet, I’ve included some of my favorite resources in appendix B to help you make the most of those plans. However, if you’ve already tried those approaches and they haven’t brought you enough relief, or if you’re new to the world of special diets and want to discover the dietary pattern that will work best for you as efficiently as possible, my Quiet Diet plans are here to help take the guesswork out of your journey.

THE QUIET DIET DIFFERENCE

While standard paleo, ketogenic, and carnivore diets go a long way toward fulfilling our brain food rules, they each fall short in ways that may make it harder for you to achieve your personal best, which is why I created Quiet Paleo, Quiet Keto, and Quiet Carnivore alternatives for you to explore. I call these plans “quiet” because they are uniquely modified to be quieter on your metabolism, gut, thyroid, immune system, nervous system, and mitochondria, allowing them to deliver benefits beyond standard paleo, ketogenic, and carnivore diets.

What makes Quiet Diet plans different from standard paleo, keto, and carnivore plans is that all three Quiet Diets:


• lower glucose and insulin levels

• reduce inflammation and oxidative stress

• minimize plant toxins and antinutrients

• eliminate common food sensitivity culprits

• emphasize gut-friendly foods that are easier to digest



The Quiet Diet approach can be particularly helpful if you are struggling with:


• irritable bowel syndrome (IBS)

• chronic pain or fibromyalgia

• migraine headaches

• chronic fatigue

• food addiction

• stubborn or mysterious mental or physical health issues

• food sensitivities or chemical sensitivities



Food intolerances are increasingly common, affecting up to one in five people in industrialized countries.1 The cells lining the insides of your intestines work together with your microbiome and your immune system to decide which food molecules should be absorbed and which ones should be rejected. If any element of this sophisticated system becomes compromised, you could develop abnormal reactions to foods. There are no definitive explanations as to why so many of us are losing our ability to tolerate a wide variety of foods, but several compelling theories exist. One is the concept of toxicant-induced loss of tolerance or TILT. The idea behind TILT is that exposure to environmental toxins such as pesticides, petrochemical solvents and fumes, and microplastics2—all of which have become prevalent only since World War II—weakens the immune system, making us exquisitely sensitive to foods and chemicals we used to be able to tolerate. Other potential culprits include antibiotics that deplete our microbiome,3 food additives such as emulsifiers (polysorbate 80, lecithin, xantham gum, carageenan, and many others) that cause intestinal inflammation,4 and endocrine disruptors—substances that upset hormonal balance, function, and rhythm such as plastics, soy phytoestrogens (plant estrogens), and pesticides.5

Regardless of the original cause(s), growing evidence suggests that people with food allergies and intolerances are more likely to have increased intestinal permeability, aka “leaky gut”—gaps in the tight junctions between intestinal cells that are supposed to prevent undigested food particles and other unwanted substances from crossing into the bloodstream.6 If these sneak into the circulation where they don’t belong, your immune system could view them as foreign intruders and mount an inflammatory reaction against them.

In the case of true food allergies, even a tiny quantity of food can trigger the body to immediately release a massive amount of histamine—a powerful neurotransmitter that can cause hives, throat swelling, wheezing, and other familiar allergy symptoms that can even be life-threatening in some cases. Food sensitivity symptoms, on the other hand, are far less dramatic, less specific, and more diverse. Food sensitivity reactions may include any number of frustrating symptoms such as acne, asthma, indigestion, fatigue, migraine, joint pain, bloating, stomachache, ankle swelling, brain fog, anxiety, insomnia, and depression. Symptoms can take hours to days to appear, and their severity depends on the quantity of food you eat, so small amounts of food may not bother you unless you eat it very frequently.7

Because symptoms can be so variable and so vague, many people with food sensitivities don’t realize they have them. If you suffer from environmental or chemical sensitivities, or a diagnostically perplexing “mystery syndrome” such as fibromyalgia, chronic fatigue syndrome, or irritable bowel syndrome, you could very well have unrecognized food sensitivities. Unfortunately, despite what home test kit manufacturers claim, there are no reliable tests for food sensitivities,8 so the only way to identify a sensitivity is by eliminating the suspected ingredient from your diet for a while as an experiment; in other words, when in doubt, cut it out. You could remove one food at a time and then reintroduce it after a few weeks, but this elimination diet strategy can be tedious, especially since it is unusual to have just one food sensitivity. Given that these issues now affect so many people, all three quiet diets are free of the most common food sensitivity culprits to spare you the frustration of the trial-and-error elimination process.

Standard and Quiet Paleo Diets

The paleo dietary pattern was first popularized by Colorado State University professor Dr. Loren Cordain. “Paleo” is short for paleolithic, which means “Stone Age.” A paleo diet attempts to mirror the way our hunter-gatherer ancestors ate for nearly two million years, prior to the dawn of monocrop agriculture and the domestication of animals. Simply put, the paleo diet is the original human diet. As Professor Cordain wrote in his book The Paleo Diet: “Our genes are well adapted to a world in which all the food eaten daily had to be hunted, fished, or gathered from the natural environment.”9 The paleo diet permits meat, seafood, poultry, eggs, fruits, vegetables, nuts, and seeds—whole plant and animal foods that require little to no processing to be safely edible. Of course, it’s impossible to eat exactly the way our prehistoric ancestors did because the quality of our plant and animal foods has changed considerably since then. Following a paleo diet is less about eating exactly the same foods our ancient relatives would have eaten, and more about avoiding the foods they wouldn’t have eaten: grains, legumes, dairy products, industrially processed food products, refined carbohydrates, vegetable oils, alcohol, and added sugars.

Paleo diets haven’t been studied as much as Mediterranean or ketogenic diets have, but the handful of quality studies that do exist indicate modest metabolic health benefits in comparison to several other dietary patterns.10 Paleo diets usually do not require special medical supervision and are appropriate for people of all ages. I am not a child psychiatrist, but when parents ask me what they should feed their children for better mental health, I recommend beginning with a paleo eating pattern.

While the standard paleo diet is a wonderful starting point for any brain-healthy diet, it may not sit well with you if you have gut health issues, food intolerances, or autoimmune diseases because it permits nuts and seeds, as well as the entire rainbow of fruits and vegetables, several of which can be problematic. The other potential drawback of standard paleo is that it can be too high in carbohydrate for the majority of us who now have insulin resistance, because it allows unlimited quantities of fruits and starchy vegetables. I created Quiet Paleo to address both of these potential issues.

A unique feature of Quiet Paleo is that it limits fruits and vegetables to my signature list of kinder, gentler plant foods that are easier to digest, lower in toxins and antinutrients, and have a lower glycemic index. For example, Quiet Paleo excludes cassava, flaxseed, and all nightshades (except carefully prepared potatoes) because they contain neurotoxins. While standard paleo plans place no ceiling on carbohydrate, Quiet Paleo limits total daily carbohydrate from low glycemic fruits and vegetables to about 90 grams per day to support lower, more stable glucose and insulin levels. If you find that your blood sugar and insulin levels still run too high on Quiet Paleo, I recommend you consider transitioning to a ketogenic diet.

Standard and Quiet Ketogenic Diets

The ketogenic diet isn’t a dietary pattern that comes with a food list—it is a metabolic plan that comes with macronutrient rules: low carbohydrate, moderate protein, high fat. This means you can eat any foods you wish so long as you adhere to those rules and reach therapeutic ketosis. It also means that ketogenic diets can vary tremendously in quality depending on your food choices. In other words, all ketogenic diets energize your brain because they shift you into ketosis, but not all of them will properly nourish or protect your brain.

Most ketogenic plans include rich dairy products such as heavy cream and butter because these are delicious and easy ways to meet the high fat requirement, but dairy is also a common cause of inflammation and can raise appetite and insulin levels, resulting in unwanted weight gain. Many ketogenic diets also rely on risky processed staples such as salad dressings made with vegetable oils, or “keto-friendly” treats like cookies made with nut flours, sweeteners, and whey protein. I understand the appeal of these items, but keep in mind that optimal brain health isn’t just about ketones. For example, if you’re following a ketogenic diet that falls short on nutrients or contains inflammatory ingredients, you may not experience much in the way of mental health benefits. These common shortcomings of most ketogenic diets led me to create the Quiet Keto plan.

The difference between Quiet Keto and other ketogenic diets is that Quiet Keto is based on the Quiet Paleo food list, so it excludes dairy, ultraprocessed ingredients, alcohol, and the most irritating plant foods. In short, Quiet Keto is simply the Quiet Paleo plan minus the higher-carbohydrate fruits and vegetables, giving you the best of both worlds. Like all ketogenic diets, Quiet Keto is metabolically quiet because it lowers glucose and insulin levels beautifully, but by focusing on low-toxicity whole plant and animal foods, it is safer and more nutritious than many other ketogenic diets, and therefore more likely to improve your overall health and sense of well-being. However, if you have compromised gut health or immune health, or if you suffer from multiple food sensitivity syndromes, Quiet Keto may still contain more plant foods than you can comfortably tolerate. Therefore, if you still don’t experience the results you are hoping for on Quiet Keto, you may want to consider trying a carnivore diet.

Standard and Quiet Carnivore Diets

The term “carnivore diet” has come to mean different things to different people, but the general philosophy behind this approach is that the fewer plants we eat, the healthier we will be, so carnivore diets are either extremely low in plant foods or contain no plant foods at all. Carnivore diets are naturally ultra-low in carbohydrate and relatively high in fat, so most carnivore diets are also ketogenic diets. Carnivore diets range from narrow beef-only plans to broad plans that allow all animal foods including dairy and eggs. Some versions of the carnivore diet even include spices, coffee, and alcohol, all of which come from plants. Quiet Carnivore is completely plant-free. Its very simple menu allows meat, seafood, poultry, plain broths, and salt, but excludes dairy, eggs, and processed meats, because these are the animal foods most likely to bother sensitive individuals.


CHART YOUR COURSE

The most efficient way to discover the diet that will work best for you is by following the Quiet Diet roadmap below, which begins with Quiet Paleo; this is the strategy I recommend to most people. However, if switching immediately to Quiet Paleo sounds overwhelming, simply take whatever diet you are eating right now and make one healthy change at a time. It will probably take longer to achieve the results you’re hoping for, but if a stepwise approach is easier for you, you’re more likely to be successful in the long-term. Below are the most impactful single steps you can try:


• No added sugars

• No liquid calories (for example: no smoothies, sugar-sweetened beverages, milks, cream, or coffee lighteners)

• No grains

• No alcohol

• No snacking between meals

• No fast food

• No vegetable oils

• Fasting for sixteen hours every night



Recognize that if you choose the one-step-at-a-time approach, even though every step you take is good for your health, any one of these alone may not be sufficient for you to notice significant improvements in how you feel. Be patient and keep moving forward at your own pace. Continue to make healthy changes until you can really feel a difference.


THE QUIET DIET ROADMAP

The goal of the Quiet Diet process is to find the least restrictive and most enjoyable diet that will support your good mental and physical health. The roadmap starts with Quiet Paleo and then may or may not lead you on to Quiet Keto or Quiet Carnivore, depending on your needs. These special elimination diets are designed to help you figure out as quickly as possible whether your mental (and physical) health symptoms are rooted in food or metabolism issues without having to go through the frustrating trial-and-error process of removing one potential food culprit at a time. If you feel better on one of these plans, you can then try expanding your diet to discover where your safe outer limits are.
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QUIET DIET ROAD MAP

Everyone Start Here: Quiet Paleo (2 to 6 weeks)

Goals:


• To improve the overall nutritional quality of your diet

• To reduce inflammation by focusing on foods that are gentler to your gut, brain, and immune system

• To lower and stabilize your glucose and insulin levels, but without going into ketosis

• To serve as a two-week metabolic stepping-stone to Quiet Keto*



Follow Quiet Paleo for at least six weeks, then reassess your metabolism, your mental health, and your physical health. At that point, if your blood sugar is stable and in a healthy range, and you’ve noticed improvements in your physical and mental health, you can either continue Quiet Paleo long-term, or you can try expanding your food choices to see if you can tolerate a more varied paleo diet. However, if your blood sugar is unstable or runs too high on Quiet Paleo, or if you still aren’t feeling as well as you’d like, then I would encourage you to consider switching to Quiet Keto.

*Even if you already know you’d like to try a ketogenic or carnivore diet, you should follow Quiet Paleo for at least two weeks first. This is very important, because diving headfirst from a standard diet that may contain hundreds of grams of carbohydrate per day into a ketogenic or carnivore diet that contains 20 grams of carbohydrate per day or less is a huge shock to the system that can temporarily cause unnecessary misery and could even be dangerous, particularly if you are taking certain medications or have certain pre-existing medical conditions (see chapter 18). Since Quiet Paleo starts at 90 grams of carbohydrate, it serves as a metabolic stepping stone that eases your glucose and insulin levels down more gradually, which will make transitioning to a ketogenic or carnivore diet much more comfortable.

Step 2. Quiet Keto (6 to 12 weeks)

Goals:


• To bring glucose and insulin levels down low enough for you to enter ketosis, and long enough for you to adapt to ketosis.

• To explore how being in ketosis affects your mental health.



After six weeks on Quiet Keto, reassess your metabolic, physical, and mental health. If you’re satisfied with your results, you can either continue Quiet Keto long-term or try gradually expanding your food choices as described below to see if you can tolerate a more varied whole-foods ketogenic diet while still maintaining the benefits of Quiet Keto. If Quiet Keto hasn’t helped you enough (or at all), you may have multiple food intolerances, in which case you could try Quiet Carnivore.

Step 3. Quiet Carnivore (4 to 6 weeks)

Carnivore diets are ketogenic diets, so please read chapter 18 before you begin to make sure a ketogenic diet is right for you. If you’re fast-tracking from Quiet Paleo, I recommend following Quiet Carnivore for six weeks. If you’re coming to Quiet Carnivore from Quiet Keto, you will already have been in ketosis for quite some time, so four weeks should be long enough to get a feel for the potential benefits of this plant-free protocol. Reassess your metabolic and mental health at either the four-week or six-week mark, as the case may be. If you are doing well, you can either continue Quiet Carnivore, or experiment with expanding your food choices.

HOW TO EXPAND YOUR DIET

If you feel better on Quiet Paleo, Quiet Keto, or Quiet Carnivore, but you’re curious to see if you can tolerate a wider variety of foods, try reintroducing one new food type at a time to find your safe outer limit. For example, if you do well on Quiet Paleo but miss nuts, try eating some nuts every day for seven days to see how you feel. If that goes well, you can move on to the next curiosity experiment when you feel ready. You can dabble in cured meats, greater quantities of cruciferous vegetables, seeds, or a wider variety of spices, in any order you like. Keep a food and symptom journal to track your reactions. Identifying foods that make you feel worse doesn’t necessarily mean you have to cut them out of your life forever; it’s simply information that gives you more control over how you feel from day to day.

If you are blessed with a healthy metabolism and a robust constitution, you may be able to tolerate a wider variety of plant and animal foods, so when you’re expanding your diet, where should you draw the line?

I recommend that all human beings draw the line at what we’ll call brain-healthy paleo: Enjoy meat, seafood, poultry, eggs, fruits, vegetables (excluding cassava and all nightshades except carefully prepared potatoes), nuts, seeds (except perhaps flaxseeds), herbs, and spices. Continue to periodically monitor your after-meal blood sugar, fasting insulin, and fasting triglycerides. If any of these rise out of the healthy range, reduce your carbohydrate intake until you find your sweet spot.

Take care when expanding your diet to reintroduce foods with patience and with purpose so that you can more accurately and honestly assess how they make you feel. When relaxing a diet plan, it is easy to fall back into old habits and lose touch with your goals.

WHAT IF THE QUIET DIET PROGRAM DOESN’T WORK?

If none of these plans helps you, then your symptoms probably aren’t diet related. However, I’ve worked with hundreds of patients, and can count on one hand the number of people who haven’t experienced at least partial benefit from improving the nutritional and metabolic quality of their diet using these principles, so chances are excellent that you will benefit, too. If you don’t improve enough or don’t improve at all, I would still recommend that you continue to honor brain-healthy diet principles by following a paleo diet customized to your carbohydrate tolerance so that your glucose and insulin levels stay in a healthy range. This way, you will protect yourself from developing common diet-related mental and physical health problems in the future.
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CHAPTER 17

Quiet Paleo

We’ve established that the first step toward changing your mind is to change your diet to a personalized paleo pattern, and this chapter will show you exactly how to do that. But before you begin, it’s important to prepare yourself for the journey both medically and psychologically by taking stock of your mental and physical health, clarifying your goals, and setting yourself up for success.

MEASURE YOUR MENTAL HEALTH

In appendix A you’ll find links to simple questionnaires to assess yourself for ADHD, depression, mania, anxiety, OCD, food addiction, eating disorders, and cognitive impairment. Choose the questionnaires that apply to your situation, fill them out, and tuck them away. (If you’re not sure which ones to choose, fill them all out.) Six weeks after you change your diet, without looking at your original questionnaires first, fill out a fresh set of questionnaires, and compare them to your first set. Most people are pleasantly surprised to see how many things have improved in such a short period of time.

MEASURE YOUR METABOLIC HEALTH

Test yourself for signs of insulin resistance (see the list of insulin resistance tests here). You don’t need to do every test on the list—just choose the ones that are easiest for you or your doctor to obtain. Here are the metabolic tests I recommend for everyone.


• Free and easy: waist-to-height ratio, blood pressure

• Inexpensive blood tests: fasting lipid panel (aka “cholesterol test”—you’ll need this to calculate your triglyceride-to-HDL ratio), fasting total insulin, fasting glucose, and hemoglobin A1C



If your clinician is hesitant to order these tests for you, you can order tests yourself through private direct-to-consumer laboratory services. Self-ordered tests aren’t covered by health insurance, but each of the tests listed above costs $30 or less even without insurance coverage. If you live in the United States and have a Labcorp testing location near you, you can save money and support a good cause by using OwnYourLabs.com, a service established by cholesterol scientist Dave Feldman. A portion of the proceeds go to the Citizen Science Foundation.

If your results show many areas that need improvement, don’t be discouraged. Many markers of insulin resistance, such as high glucose, insulin, and triglyceride levels can improve substantially in just a few weeks using the dietary strategies in these chapters. Accept where you are right now without judgment and trust the process.

In addition to laboratory tests, I recommend checking your own glucose levels at home for at least a week before changing your diet and then for at least the first ten days of any dietary change. Revisit chapter 7 for detailed information about home glucose monitoring and healthy glucose ranges. As a reminder, one way to measure your blood sugar is with a fingerstick blood glucose meter (many choices exist and they’re inexpensive). If you think you’ll ultimately progress to a ketogenic diet, I recommend purchasing one meter that measures both glucose and ketones (I use the Keto-Mojo GK+ blood glucose and ketone meter).

The best way to follow your glucose levels is with a continuous glucose monitor (CGM). CGMs are more expensive than fingerstick meters, but they’re painless and give you more information. CGM models, features, and prices are constantly evolving, so research current options before you buy or ask your health care provider for recommendations.

CONSIDER ADDITIONAL LABORATORY TESTS

Since insulin resistance isn’t the only reversible root cause of mental health problems, I also recommend several additional laboratory tests to look for other common culprits including inflammation, certain nutrient deficiencies such as B12 and iron deficiency, and certain autoimmune conditions such as celiac disease and thyroid disease. Most people don’t need extensive, specialized, or expensive tests—a few simple, carefully selected tests will usually suffice. You’ll find a list of the laboratory tests I find most useful in appendix A. For personalized testing recommendations, consult your health care provider.

CONSIDER FOOD SENSITIVITIES

Since there is no laboratory test capable of diagnosing food sensitivities, you could have them without knowing it. As discussed, food sensitivities cause a variety of perplexing symptoms that may come and go; review the Body of Evidence checklist below to see how many of the most common symptoms you identify with. If you suspect you have food sensitivities, keep a food and symptom journal to look for connections between what you eat and how you feel.

Your Body of Evidence: Food Intolerance Symptom Checklist

If you have repeatedly experienced any of the following symptoms, place a checkmark in the box next to those symptoms and notice whether any of them improve when you follow Quiet Diet principles.


[image: image] Bloating

[image: image] Fatigue

[image: image] Headaches

[image: image] Aches and pains

[image: image] Brain fog

[image: image] Dark circles under your eyes
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[image: image] Extremely dry skin

[image: image] Burning sensations in feet or hands

[image: image] Stomach pain

[image: image] Heartburn

[image: image] Sinus congestion
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[image: image] Racing or pounding heart

[image: image] Fluid retention

[image: image] Wheezing/coughing

[image: image] Constipation/diarrhea

[image: image] Gas/flatulence
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[image: image] Plantar fasciitis (painful soles)
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WHAT’S YOUR WHY?

Before you change your diet, take time to reflect and identify your personal motivations. Why do you feel a change is needed? Why now?

Describe in as much detail as you can how you have been feeling lately, both emotionally and physically, and then make a list of the mental health and physical health symptoms you hope to improve by changing your diet. Making a voice or video recording that you can listen to again six weeks after you’ve changed your diet can be especially powerful because it captures your tone, energy, and attitude in ways that writing can’t.

Next, write down or record how you wish you could feel, and be as specific as you can. Divide your wish list into short-term goals (such as “I wish I felt more energetic”) and long-term goals (such as “I wish I could stop my antidepressant”). Focus on the short-term goals for now.

UK-based clinical psychologist Dr. Jen Unwin and her husband Dr. David Unwin, a general practitioner who specializes in using low-carbohydrate diets to treat obesity and type 2 diabetes, created a simple, four-step process called GRIN to help people turn health wishes into realities.1

G is for Goals. Choose up to three short-term personal goals. Not your family’s goals, not your doctor’s goals—your goals. What difference would achieving these goals make in your life? How do you imagine your life would change? Be as specific as you can in envisioning your preferred future. For example, one patient told me she wanted to feel less irritable in hopes that her grandchildren would be more interested in spending time with her.

R is for Resources. What resources can you draw upon to help you achieve your goals? We’ve all accomplished difficult things before—what other challenges have you faced in your life, and how did you manage to conquer them? Make a list of your strengths. Not feeling positive about yourself lately? Ask others what strengths they see in you.

I is for Increments. If overhauling your diet all at once feels overwhelming, start small. Identify one change you feel ready to make, and once you’ve accomplished that one, set your sights on the next one. If you need ideas, there is a list of healthy changes in the previous chapter.

N is for Noticing. As you try changing your habits, notice your successes, no matter how small they may seem. At the end of each day, ask yourself: “What went well today?” None of us progresses toward change in a straight line. Mistakes are a normal part of the learning process. Focus on the positive and celebrate every little victory.

DON’T GO IT ALONE

Contact your medical and mental health care providers to let them know you want to try a new way of eating. If they are supportive of the idea, they can help by discussing your health goals, ordering lab tests, meeting with you periodically to monitor your progress, and making any necessary medication adjustments that may be needed along the way. Medical support is particularly important if you decide to try a low-carbohydrate diet of any kind (see chapter 18), whereas changing to a Quiet Paleo plan containing about 90 grams of carbohydrate per day is medically safe for most people. However, if your current diet contains hundreds of grams of refined carbohydrate per day and you are in fragile health, or taking medication for high blood pressure, high blood sugar, or heart disease, please do consult with your health care provider. A substantial drop in your carbohydrate intake may affect your blood sugar or blood pressure and may require that your medication dosages be lowered.

Identify sources of social support such as family members, friends, or coworkers who can cheer you on or even join you on the journey for their own health reasons. Online and in-person support groups can greatly increase your chances of success.

If you need help finding medical or emotional support, see appendix B.

QUIET PALEO FOOD LIST

Meat, Seafood, Poultry, and Eggs


• All fresh or freshly frozen meat, seafood, poultry, and eggs are permitted. Meat, seafood, and poultry must be free of starchy coatings, thickened gravies, sweetened sauces, sweetened marinades, and sugary rubs.

• Minimize aged and processed meats such as cold cuts, bacon, aged beef, jerky, cured sausages, and smoked salmon as they can be high in histamine (see chapter 19).



Fats


• Non-dairy animal fats of all kinds: tallow, duck fat, goose fat, chicken fat, lard, etc.

• Fruit oils: extra virgin olive oil, unrefined avocado oil, unrefined palm fruit oil.



Vegetables


• Lettuces: all true lettuces are permitted, including iceberg, romaine, Bibb, Boston, green leaf, red leaf, oak leaf, Batavia, and butterhead. Avoid non-lettuce salad greens such as raw spinach leaves and raw cruciferous greens such as arugula, kale, raw cabbage, radicchio, mustard greens, and watercress.

• Endive

• Carrots*

• Mushrooms

• Globe artichokes

• Sunchokes (aka Jerusalem artichokes)

• Spinach (cooked)

• Celery

• Celery root (cooked)

• Parsnip* (cooked)

• Beets* (cooked)—but no beet greens

• Asparagus (cooked)

• Fennel

• Jicama

• Sweet potatoes*/yams* (cooked)

• Water chestnuts



*These vegetables have a higher glycemic index and may cause blood sugar spikes, especially if roasted or baked (boiling and stir-frying are somewhat better).

Fruits (remember: any food containing seeds is technically a fruit)


• All whole fresh or frozen fruits are permitted except goji berries (nightshades), garden huckleberries (nightshades), and star fruit (astronomically high in oxalates).

• Cucumbers

• Avocado

• Olives

• Squash: all varieties of squash are permitted including zucchini, yellow squash, pumpkin, delicata squash, spaghetti squash, butternut, buttercup, acorn, Hubbard, pattypan, etc.

• Limit tropical fruits and other high glycemic fruits to avoid blood glucose spikes. Watermelon, pineapple, banana, mango, grapes, and pears tend to raise blood glucose more than other fruits.

• Avoid dried fruit. Drying concentrates the sugars and removes the water, making dried fruit too easy to overeat. Many contain sulfites or other preservatives, and some are sweetened, such as blueberries and cranberries.

• Avoid pureed fruit (raises insulin levels more than whole fruit).

• Avoid fruit juice. Small amounts of fruit juice are okay as a recipe ingredient. An occasional small “splash” of juice in water, seltzer, or iced tea is okay.



Limit Quantity:


• Allium family, thoroughly cooked only. The allium family includes onions, garlic, leeks, scallions, shallots, and chives. Thoroughly cook these vegetables until they are very soft and the “bite” of their sulfurous chemicals is gone.

• Potatoes,* peeled and cooked only. Do not eat potato skins. Peel potatoes, taking care to remove any eyes, sprouts, green spots, and damaged or rotting areas. Cook thoroughly. (This information applies to all types of potatoes except for sweet potatoes and yams.)

• Crucifers, cooked only. Limit to one serving per day. If you have chronic constipation, you may want to avoid crucifers altogether as an experiment. The crucifer family includes:


[image: image] Arugula (rocket)

[image: image] Bok choy

[image: image] Broccoli, broccolini, broccoli rabe

[image: image] Brussels sprouts

[image: image] Cabbages of all kinds, including savoy cabbage, Chinese/napa cabbage
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[image: image] Collard greens
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[image: image] Mustard greens

[image: image] Radish
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*These vegetables have a higher glycemic index and may cause blood sugar spikes, especially if roasted or baked (boiling and stir-frying are somewhat better).

Vegetable Precautions


• Be careful with raw vegetables. If you have a sensitive digestive system, particularly if you are prone to constipation, be aware that raw vegetables are harder to digest; therefore eating too many raw vegetables may bother you.

• Do not eat bitter vegetables. Eat vegetables while they’re still fresh (or keep frozen vegetables frozen until right before use). Don’t let them sit in the refrigerator for more than a week or so because some vegetables can become bitter with time, indicating they are higher in defensive toxins, some of which could make you ill.

• Be careful with seeds and skins. If you have a sensitive system, peeling vegetables and removing any seeds may help you tolerate them better.

• Be careful with fiber, particularly if you are prone to bloating, constipation, or abdominal pain. While a common recommendation under these circumstances is to increase your fiber intake, I suggest you try the opposite.



Seasonings


• Salt

• Leafy and floral herbs of all kinds are permitted (basil, parsley, dill, thyme, cilantro, tarragon, etc.).

• Peppercorns of any color (black, white, pink, etc.) are permitted, but not spices derived from true peppers in the nightshade family such as paprika, cayenne, chili powder, red pepper flakes, etc.

• Vanilla extract (in alcohol, not glycerol)

• Lemon and lime juice; small amounts of rind are okay.

• Vinegars, tart only; avoid sweet balsamic vinegars.

• Infused olive oils such as (dairy-free) butter olive oil, lemon olive oil, etc., are okay so long as the infusion source is on the approved list (avoid garlic-infused oils, for example).

• Avoid spices derived from seeds, bark, and roots such as mustard, cinnamon, nutmeg, coriander, ginger, etc.



Beverages


• Water and unsweetened seltzer (flavored with natural fruit essences if you like). You can make your own flavored, infused waters, seltzers, and iced teas using citrus, small pieces of fruit, mint, basil, or cucumber and refrigerating overnight.

• Unsweetened coffee and tea (see chapter 20 for notes about caffeine)



HOW MUCH SHOULD YOU EAT?

Now that you know what to eat, it’s time to think about how much to eat. Food quantity is just as important as food quality, because overeating or undereating can make even the healthiest diet unhealthy. Fortunately, it’s harder to overeat Quiet Paleo foods because they are naturally satisfying and nonaddictive, but if you have a history of food addiction or food restriction, you may have a tendency to overeat or undereat no matter what plan you follow. Protein, fat, and calorie requirements vary from person to person, and some people can safely handle more carbohydrate than others, so understanding how to tailor your macronutrients to your specific needs is the key to success with any diet.

You can use the simple calculations below to estimate your macronutrient targets, or if you prefer not to do this yourself, you can consult with a nutrition professional to personalize your plan. If you have a healthy relationship with food and you have always easily maintained a stable, healthy weight, you can probably trust your appetite and may not need to intentionally manage your protein, fat, and calorie intake when following Quiet Paleo, but it’s still helpful to have a sense of what your healthy target ranges should be. You can download a free Quiet Diet Macronutrient Guide from my website that lists how many grams of protein, fat, and carbohydrate are in each food, but I’ve provided some ballpark estimates below to get you started.
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MACRONUTRIENT GOALS

1. Prioritize Protein

To estimate your protein needs, you’ll first need to estimate your ideal body weight (IBW) by using these simple formulas:

Women (assuming medium frame, average muscle mass): 100 pounds for the first five feet of height plus 5 pounds for every inch over five feet. For example, if you are five feet three inches tall, your estimated IBW would be 100 pounds + 15 pounds = 115 pounds. If you’re under five feet tall, subtract 2 pounds per inch.

Men (assuming medium frame, average muscle mass): 106 pounds for the first five feet of height plus 6 pounds for every inch over five feet. For example, if you are five feet ten inches tall, your estimated IBW would be 106 pounds + 60 pounds = 166 pounds.

Note that IBW is an imperfect concept based on gender, height, and frame; if your estimated IBW looks too high or low for you, simply use your own best estimate of what you believe your IBW to be.

Next, use your IBW to estimate your daily protein requirements. Protein recommendations vary widely among experts from between 0.4 and 0.75 grams of protein per pound IBW. I recommend using 0.6 grams of protein per pound IBW as your starting point. For example, if your IBW is 125 pounds, multiply 125 by 0.6 to arrive at your estimated daily protein target, which would be 75 grams of protein per day.

TIP: One large egg contains 6 grams of protein. Most cuts of meat, seafood, and poultry contain between 5 and 8 grams of protein per ounce, depending on how lean or fatty they are (lean meats contain more protein per ounce).

2. Customize Carbohydrate

Monitoring your own blood sugar levels will help you figure out how much carbohydrate you can safely tolerate. Carbohydrate tolerance varies greatly from one person to the next, but most of us now have some degree of insulin resistance and can’t safely process the amount of carbohydrate in a “normal” diet. (The U.S. Dietary Guidelines recommend that 45 to 65 percent of your calories come from carbohydrate, which on a 2,000 calorie per day diet translates to between 225 and 325 grams of carbohydrate per day.) This is why Quiet Paleo starts at about 90 grams of low glycemic carbohydrate per day. Spread your carbohydrates out over the course of the day to minimize the risk of unhealthy glucose and insulin spikes. For example, if you eat three meals a day, simply include about 30 grams of carbohydrate from the Quiet Paleo kinder, gentler fruits and vegetables list in each meal. This will usually work out to about one serving of non-starchy vegetables plus up to one serving of a starchy vegetable or one piece of fruit per meal. Unlike ketogenic diets, you don’t have to be precise about your carbohydrate content. Non-starchy vegetables such as asparagus, cucumbers, and lettuce are very low in carbohydrate, so you can enjoy a serving of these at every meal if you like.


TIP:

Strawberries = 10 grams/cup; raspberries and blackberries = 15 grams/cup; blueberries = 20 grams/cup

One apple, banana, orange, or pear = 25 grams each

One sweet potato or one cup of butternut squash = 25 grams each

One white potato = 35 grams each



Quiet Paleo begins at 90 grams of carbohydrate per day to prevent you from going into ketosis. However, if you have a significant degree of insulin resistance, 90 grams may be too high for you, so keep an eye on your glucose readings to be sure your after-meal glucose readings stay in a healthy range. Home glucose monitoring will be the key to discovering your personal “sweet spot.” If your glucose rises out of the healthy range, reduce your daily carbohydrate intake by 5 to 10 grams per meal and then reassess. Do not go below 60 grams per day while following Quiet Paleo because you might enter ketosis, which isn’t the goal of this phase of your discovery process.

3. Fat Is Flexible

The remainder of your calories should come from fat, and the amount you should eat will depend on how much energy (calories) you need. Human protein requirements fall within a relatively narrow range, and most of you will need to keep carbohydrate fairly low to achieve the results you’re looking for, so fat is where there is the most room for flexibility. I recommend you avoid counting calories or fat grams during the first six weeks of Quiet Paleo and let your appetite be your guide. In other words, begin by eating as much fat as you need to feel satisfied. It’s common to feel hungrier than usual in the beginning of your journey as your metabolism shifts gears, so it may feel like you’re overeating fat at first, but once your glucose and insulin levels quiet down, your appetite will usually quiet down, too. If you’re losing weight that you don’t want or need to lose, you’re losing weight too fast, or you’re hungry between meals, increasing your fat intake will often solve the problem. It’s hard to overeat fat on a Quiet Paleo diet because it is free of dairy and nuts (the types of fat people find most addictive), but if you’re gaining unwanted weight, you may need to eventually cut back on your fat intake.

KEEP IT SIMPLE OR GET CREATIVE

The beauty of Quiet Paleo is that you don’t need to intentionally limit protein, fat, or calories, because it’s not meant to be a diet, it’s meant to be a healthy way of life. All you need to do is stick to the approved food list, keep your fruit and starchy vegetable intake to one serving per meal, and monitor your blood sugar. If you enjoy cooking and want creative inspiration, you can find meal plans and recipes for Quiet Paleo in chapter 21, but creating a Quiet Paleo meal can be as simple as choosing a source of animal protein, adding some non-starchy vegetables cooked in fat or drizzled with oil, and having a piece of fruit for dessert. Here’s an example of how easy it can be to put meals together (the below sample menu provides 74 grams of protein):


Breakfast: 3-egg vegetable omelet (18 grams of protein) cooked in 1–2 tablespoons of duck fat, one apple

Lunch: Salad (made of kinder, gentler vegetables) with olive oil, lemon juice, avocado, and herbs topped with 5 ounces of grilled salmon (30 grams of protein); one cup of blueberries for dessert

Dinner: 2 roasted chicken legs (26 grams of protein), one cup of steamed zucchini, and a baked sweet potato topped with natural juices from the roasted chicken.



Most people will benefit to some extent from this relaxed plan, but you may eventually need to make adjustments to suit your metabolism. If your blood sugar and insulin levels are in good control but you’re gaining unwanted weight, cut your fat intake down a bit. If your blood sugar runs too high after meals, cut your carbohydrate intake down a bit (without going below 60 grams of carbohydrate per day). If your blood sugar still runs high at 60 grams of carbohydrate per day, or if your mental health hasn’t improved enough, I would encourage you to consider a ketogenic diet.
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CHAPTER 18

Quiet Keto

Ketosis fundamentally changes the way your brain operates, unlocking your potential to experience improved mood, mental clarity, emotional resilience, and peace of mind. In this chapter, you will learn how to determine whether a ketogenic diet is appropriate for you and how to make your transition to ketosis as comfortable as possible. Remember, before trying any ketogenic diet, follow Quiet Paleo for at least two weeks to allow your glucose and insulin levels to come down more gradually.

LOOK BEFORE YOU LEAP

Ketogenic diets are powerful metabolic interventions that can lower blood sugar, blood pressure, and insulin levels very quickly. These are healthy changes, but if they happen too fast, it can be uncomfortable or even potentially dangerous—particularly if you are taking medications that lower blood sugar or blood pressure. Combining medicines such as these with a ketogenic diet could result in dangerously low blood glucose and/or blood pressure, so it’s critically important that you notify the professional who prescribes those medicines for you well before you begin this diet to make sure they are willing and available to work with you to order laboratory tests, monitor your symptoms, and make any necessary medication adjustments.

I recommend both medical and psychiatric supervision while transitioning to a ketogenic diet, especially if you are taking prescription medications of any kind, have any pre-existing medical conditions, or have ever had any serious mental health symptoms such as suicidal thinking, self-injury behaviors, manic episodes, psychosis, dissociation, aggressive thoughts or behaviors, or bouts of confusion. Even if you haven’t had these symptoms lately, there is a small chance that they could temporarily resurface during the first few weeks of the ketogenic diet as your system finds its new equilibrium. Your safety is of the utmost importance.

This book is not intended to be your only guide to ketogenic diets for mental health; it is meant to be a source of information to support you and your health care providers and increase your chances of success. If you don’t have access to appropriate health professionals, see appendix B for suggestions.

You should not use this chapter to start a ketogenic diet if you are:


• Under the age of 18

• Underweight (BMI <20); BMI stands for “body mass index”; see appendix B for link to calculate your BMI

• Pregnant or breastfeeding

• Taking an SGLT2 inhibitor such as canagliflozin (Invokana), dapagliflozin (Farxiga), or empagliflozin (Jardiance)



You should not use this chapter to start a ketogenic diet if you have any of the following conditions:


• Anorexia nervosa

• Mental health crisis situations such as new or worsening psychosis, suicidal thoughts, mania, agitation, aggressive or violent thoughts, confusion, recent traumatic experience

• Active substance abuse

• Acute injury or medical illness (influenza, burns, appendicitis, head injury, COVID-19, pneumonia, etc.)

• Kidney failure

• Acute pancreatitis

• Porphyria

• Rare genetic disorders of fat/ketone metabolism (usually diagnosed in infancy) that interfere with the body’s ability to use fat and/or ketones for energy. These include glycogen storage disease type I, primary carnitine deficiency, carnitine palmitoyltransferase deficiency types I and II, carnitine translocase deficiency, pyruvate carboxylase deficiency, succinyl-CoA acetoacetate transferase deficiency 2, acyl-CoA dehydrogenase deficiencies, beta-ketothiolase (T2) deficiency, methylmalonyl CoA epimerase deficiency, and 3-hydroxyacyl-CoA deficiency



Consult with a specialist first if any of the following situations apply to you:


• Diabetes (type 1 or type 2)

• Heart disease

• History of bariatric surgery

• Pancreatic disease

• Kidney disease

• Liver disease

• Gallbladder disease/no gallbladder

• Prone to kidney stones

• Gout

• Taking medications for diabetes, high blood pressure, or heart disease

• Cancer (the book Keto for Cancer by Miriam Kalamian1 is a comprehensive and compassionate guide)

• Epilepsy (the Charlie Foundation website is a treasure trove of information)

• You are an elite athlete (see the work of Dr. Jeff Volek, Dr. Stephen Phinney, Professor Tim Noakes, and Dr. Caryn Zinn for guidance)



Connect with your Clinician(s)

Contact your medical and psychiatric care providers to let them know you’d like to try a ketogenic diet and ask if they’d be willing to help you. In addition to your medical and psychiatric practitioners, you also have the option of involving a dietitian or nutritionist who is knowledgeable about ketogenic diets to help personalize your eating plan, and/or a keto coach or counselor for guidance and support (see appendix B for help locating keto-savvy clinicians).

If your medical and psychiatric clinicians aren’t supportive, ask them to share their concerns with you. If their concerns have to do with the particulars of your medical or psychological situation, hear them out. If you disagree with their assessment, gather feedback from others you trust or request a second opinion.

If your clinicians are generally uncomfortable with the idea of ketogenic diets or view ketogenic diets as unhealthy or unsafe for everyone, ask if they are open to learning more—there are resources for health professionals listed in appendix B. If they’re not interested or don’t have time, you may need to seek out new health care providers or consultants, especially if you take prescription medications or have any serious pre-existing health conditions such as diabetes, high blood pressure, or heart disease.

ESTIMATE YOUR KETO MACROS

The process of determining your macronutrient requirements for a ketogenic diet is essentially the same one outlined in the previous chapter, with the main difference being that you’ll need to lower your carbohydrate intake enough to allow your metabolism to shift into ketosis. Your age, metabolic health, activity level, pre-existing medical conditions, body composition, stress level, medications, and health goals all help determine your personal carbohydrate limit, protein requirements, and ideal fat intake. Use the principles below to estimate your macronutrient starting points and adjust from there as needed. If you prefer to use an online tool to calculate your estimated macros, please see appendix B for suggestions.

Prioritize Protein: Your protein requirements won’t be any higher on a ketogenic diet than on a paleo diet, so use your estimated protein target (see here) as your starting point and adjust from there if needed.

Customize Carbohydrate: Like many ketogenic diets, Quiet Keto starts at approximately 20 grams of carbohydrate per day, because that is low enough to allow most people to shift into ketosis. However, since carbohydrate tolerance varies, some people may need to lower their carbohydrate intake even further to produce ketones, while others can get away with well over 20 grams per day and remain in ketosis, particularly athletes and people whose jobs are physically demanding, because working muscles draw glucose out of the blood and burn it for energy. Since carbohydrates on Quiet Keto come almost entirely from fruits and vegetables, your carbohydrate tolerance will determine the quantity of fruits and vegetables you can safely include. Most people will need to limit their non-starchy vegetable intake to 2 to 3 cups per day spread over the course of the day and keep fruit intake very low (a handful of berries, for example).

There are two popular ways to count carbohydrate grams:


• Total carbohydrate grams encompass all digestible and indigestible carbohydrates including sugars, starches, fiber, and sugar alcohols

• Net carbohydrate grams include only the fully digestible carbohydrates (total carbohydrate minus fiber and sugar alcohols).



The meal plans in this book track total carbohydrate grams minus fiber grams (but do not subtract sugar alcohols). If you find you have trouble achieving ketosis using this definition, try counting total carbohydrate grams instead.

Figure in Fat: The remainder of your calories should come from fat. In most cases, there’s no need to intentionally count or limit fat calories because a well-formulated ketogenic diet tends to regulate appetite nicely, making it easier to trust your instincts about how much to eat. It’s uncommon to gain unwanted weight if you’re in ketosis, because your insulin levels aren’t high enough to turn fat storage enzymes on.

TIP: One tablespoon of fat (of any kind) = 14 grams of fat (~120 calories)


MACRONUTRIENT CALCULATION EXAMPLE

Protein and carbohydrate each contain 4 calories per gram, and fat contains 9 calories per gram.

If your IBW is 125 pounds, then your estimated daily protein requirement will be 75 grams (300 calories). Quiet Keto caps daily carbohydrate at 20 grams (80 calories). Therefore, protein + carbohydrate calories = 380 calories per day.

The rest of your calories should come from fat. If you require 1,800 calories per day, 1,800 calories minus 380 calories = 1,420 calories of fat. Since one tablespoon of fat contains about 120 calories, that works out to about 12 tablespoons of fat per day, or 4 tablespoons (1/4 cup) per meal. However, since all whole food sources of protein naturally contain some fat already, adding 2 to 3 tablespoons of fat to each meal is plenty, and may even be more than enough if you are eating very fatty cuts of meat or including fatty plant foods such as avocados.


QUIET KETO FOOD LIST

Since the Quiet Keto diet is simply a very-low-carbohydrate version of the Quiet Paleo diet, the only difference between the two food lists is that the Quiet Keto list excludes high-carbohydrate fruits and starchy vegetables.

Meat, Seafood, Poultry, and Eggs


• Stay within your daily protein allowance for best results. No need to trim fat or remove skin. Minimize aged, cured, smoked, and processed meats because they can be high in histamine (see chapter 19).



Non-Starchy Vegetables (count non-fiber carbohydrate grams and stay under your personal limit)


• Lettuces: all true lettuces are permitted, including iceberg, romaine, Bibb, Boston, green leaf, red leaf, oak leaf, Batavia, and butterhead. Avoid non-lettuce salad greens such as raw spinach leaves and raw cruciferous greens such as arugula, kale, raw cabbage, radicchio, mustard greens, and watercress.

• Endive

• Cucumbers

• Mushrooms

• Globe artichokes

• Sunchokes (aka Jerusalem artichoke)

• Spinach (cooked)

• Celery

• Asparagus (cooked)

• Fennel

• Jicama

• Water chestnuts



Fruits

Note: Fruits lowest in carbohydrate are listed below, but so long as you count their carbohydrate grams and stay under your personal daily carbohydrate limit, any fruit except goji berries, wolfberries, and star fruit are permitted.


• Avocado

• Olives

• Squashes: zucchini, yellow squash, summer squash, pumpkin, and spaghetti squash

• Strawberries

• Blackberries

• Raspberries

• Lemons

• Limes



Special Vegetable Considerations


• Allium family, cooked only. The allium family includes onions, garlic, leeks, scallions, shallots, and chives. Always thoroughly cook these vegetables until they are very soft and the “bite” of their sulfurous chemicals is gone.

• Crucifers, cooked only. Limit to one serving per day. If you have chronic constipation, you may want to avoid crucifers altogether as an experiment. The crucifer family includes:


[image: image] Arugula (rocket)

[image: image] Bok choy

[image: image] Broccoli, broccolini, broccoli rabe

[image: image] Brussels sprouts

[image: image] Cabbages of all kinds, including savoy cabbage, Chinese/napa cabbage

[image: image] Cauliflower

[image: image] Collard greens

[image: image] Cress

[image: image] Horseradish

[image: image] Kale

[image: image] Kohlrabi

[image: image] Maca

[image: image] Mizuna

[image: image] Mustard greens

[image: image] Radish

[image: image] Rutabaga

[image: image] Swiss chard

[image: image] Tatsoi

[image: image] Turnip

[image: image] Wasabi

[image: image] Watercress




Seasonings


• Salt, including gourmet flavored salts

• Leafy and floral herbs of all kinds (basil, parsley, dill, thyme, cilantro, tarragon, etc.)

• Peppercorns of any color (black, white, pink, etc.) are permitted, but not spices derived from true peppers in the nightshade family such as paprika, cayenne, chili powder, red pepper flakes, etc.

• Vanilla extract and other natural extracts are okay so long as they are sourced from foods on the approved list

• Lemon and lime juice (and small amounts of rind are okay)

• Vinegars, tart only; avoid sweet balsamic vinegars

• Infused olive oils such as (dairy-free) butter olive oil, lemon olive oil, etc. are okay so long as the infusion source is on the approved list (avoid garlic-infused oils, for example)

• No pungent spices derived from seeds, bark, or roots (mustard, cinnamon, nutmeg, cumin, coriander seed, ginger, etc.)



Beverages


• Water and unsweetened seltzer (flavored with natural fruit essences if you like). You can make your own flavored, infused waters, seltzers, and iced teas using citrus, small pieces of fruit, mint, basil, or cucumber and refrigerating overnight.

• Unsweetened coffee and tea (see chapter 20 for notes about caffeine)



Following Quiet Keto for at least six weeks is the most efficient way to maximize your results, but if the idea of giving up dairy or nuts for that long is a non-starter and you would prefer a diet with a broader food list, feel free to use a different ketogenic diet, just make sure it contains adequate protein and that it’s based on healthy whole foods. I recommend reading “The Ten Defining Characteristics of a Well-Formulated Ketogenic Diet” on the Virta Health website,2 written by Dr. Stephen Phinney and Dr. Jeff Volek, and referring to the ketogenic diet resources in appendix B.

KETONE MONITORING

Measuring ketones isn’t mandatory, but I strongly recommend it, especially early on, because it will help you get a feel for how your eating plan affects your metabolism, and how your metabolism influences your mental health.

You may recall from chapter 5 that when you are burning fat, your liver breaks down that fat into three different types of ketones: acetoacetate, acetone, and beta-hydroxybutyrate (BHB). Acetoacetate is unstable in the bloodstream, so some of it escapes into your urine and some of it spontaneously turns into acetone (which you exhale).

Blood Ketone Monitoring: The most accurate way to measure ketones is with a blood meter, which measures BHB. (Choose a meter that measures both ketones and glucose, such as the Keto-Mojo GK+.) Testing requires that you prick your finger (or toe); however, measuring once a day is usually sufficient, and once you learn how to keep yourself in ketosis, you can measure less frequently.

Urine Ketone Monitoring: Urine testing (which measures acetoacetate) is easy, inexpensive, and painless. The darker the color on the test strip, the higher the acetoacetate level in your urine. This method is imprecise, because the amount of acetoacetate in your urine will vary depending on many things, including how hydrated you are, how long it’s been since you last emptied your bladder, and how efficiently your body is using acetoacetate. Urine testing essentially measures how much acetoacetate your body has lost since you last emptied your bladder, so it can’t tell you whether you are in ketosis in real time. However, urine strips will give you a “yes-no” answer about whether you’ve been in ketosis over the past few hours, and that is very useful information.

Breath Ketone Monitoring: Breath testing (which measures exhaled acetone) is painless, and while the meter itself is expensive, it doesn’t require test strips so it can save you money over time, and you can test as often as you want.

All of these testing methods give you valuable information, but I recommend blood testing if you can afford it, because it is most accurate and provides real-time data. Some people like to combine once-daily blood testing with more frequent urine or breath testing because they are curious to know what is happening to their ketone levels throughout the day. If you are using a blood meter and testing only once a day, I recommend testing before your first meal of the day, while you’re still fasting. (TIP: If you can extend your overnight fast by delaying breakfast for at least two hours, that will give your brain a little more healing time each day.) Testing before your first meal gives you the cleanest baseline for comparing ketone levels from one day to the next, because your food choices, stress levels, and exercise patterns can cause your ketone levels to vary quite a bit from one day to the next (which is normal). Also, ketones tend to rise as the day goes on, so if you only test later in the day, you won’t know if you’ve been in ketosis all day long or only the second part of the day. (Many people feel better if they are in ketosis all day.)

Ketone Target Range

See chapter 9 for a refresher on this topic, but I recommend you begin by aiming for blood ketone levels of between 1.0 and 3.0 mM and try to stay within that range most of the time every day for at least six consecutive weeks. Breath meters measure acetone in PPM (parts per million); therapeutic ketosis corresponds to levels ranging between 10 and 40 PPM. If you’re using urine strips, aim for moderate to large ketones (medium to dark color). Some people find they need to keep their ketones within a particular range to feel their best while others are less sensitive to ketone levels. As you gain more experience with the diet, you’ll get a feel for what your personal therapeutic range is. If you are achieving your goals despite ketone levels running on the low side, there is no need to try to raise them—treat your symptoms, not your ketones!

THE LONGEST MILE: KETO-ADAPTATION

Getting into ketosis can take as little as three days, depending on your macros and the particulars of your metabolic situation such as age, physical fitness, health conditions, and medications—but just because you see a nice ketone reading on your meter doesn’t mean your cells are efficient at burning them for energy yet. As your metabolism switches from burning mostly glucose to burning mostly fat, there can be a period of discomfort as your system adjusts and finds its new equilibrium. Some people are metabolically flexible and shift comfortably into ketosis (if you’re under forty, physically fit, or your metabolism is relatively healthy, you’re more likely to fall into the flexible category), whereas others may experience “keto flu” symptoms such as difficulty concentrating, irritability, headaches, carbohydrate cravings, lightheadedness, trouble sleeping, leg cramps, palpitations, low energy, poor exercise tolerance, nausea, diarrhea, or constipation. These can last from a few days to about two weeks at most, but if you follow the recommendations in this chapter, transition symptoms will likely be very mild or may not occur at all.

As unfair as it is, some people with mental health conditions face additional challenges as they transition to ketosis. These may include the temporary worsening of anxiety or depression, the appearance of mood swings, or even hypomania (mild manic symptoms such as sleeplessness, increased energy, anxiety, and hyperactivity). In my experience these don’t happen to most people, and when they do occur, they almost always resolve by week three. You can minimize and often avoid both keto flu and psychological discomfort by:


• Transitioning gradually to a ketogenic diet by following Quiet Paleo for at least two weeks first

• Actively replenishing electrolytes throughout the day (see below)

• Staying well-hydrated

• Keeping stress low

• Prioritizing sleep

• Going easy on exercise



If these strategies don’t help enough, you might also consider briefly using a ketone supplement or MCT oil to support slightly higher ketone levels during the transition (see below).

If you experience any psychological symptoms during the transition that are too great to bear, interrupt the diet by having a whole-food, carbohydrate-rich snack such as a banana or half of a sweet potato and you should feel better within an hour or so. Take care of yourself, return to Quiet Paleo, and regroup. If transitioning to a ketogenic diet feels psychologically rough, that is not your fault; it usually just means that you and your health care provider(s) need to adjust your plan to make it more comfortable for you. This may involve the temporary use of supplements or medications, changes to the diet to ease you more gradually into ketosis, or troubleshooting your electrolyte plan.

Mind Your Minerals

High insulin levels tell your body to retain water and salt, which causes water weight gain and can lead to swelling in the lower legs, along with a general sense of heaviness and bloat. As insulin levels fall on a ketogenic diet, that excess sodium and water is flushed from the kidneys. This is a healthy change, but if your insulin levels fall too fast, your sodium levels may also fall too fast. If this happens, your adrenal glands (which sit on top of your kidneys) will perceive it as an emergency and tell your kidneys to hold on to more sodium so you won’t lose too much too fast. However, the only way your kidneys can do that is by letting go of some potassium instead. This is why it is so important to take in extra sodium and potassium when you are adapting to a ketogenic diet.

Drink plenty of water and supplement electrolytes throughout the day. Do not overlook this piece of your plan as you could become dehydrated or develop mineral imbalances. Symptoms of mild mineral imbalances include lightheadedness, headache, difficulty concentrating, constipation, and leg cramps. Symptoms of more severe mineral deficiencies include palpitations and low blood pressure, which could cause loss of consciousness. Salt your food generously, and sip something salty throughout the day like bone broth, a homemade electrolyte drink (see below), or pre-mixed electrolyte supplements (a clean brand is LMNT raw unflavored, which contains no sweeteners). If you do experience symptoms of possible mineral imbalances, take some additional electrolytes and you will usually feel better within a few minutes. If electrolytes don’t help, there is a chance your symptoms could be due to hypoglycemia, so test your blood glucose. If it is below 55 mg/dl, take one tablespoon of fruit juice immediately and retest 15 minutes later. If it is between 55 and 70 mg/dl, only treat with juice if you have symptoms such as nausea, shaking, sweating, dizziness, racing heart, confusion, extreme sleepiness, or poor coordination.

Estimated electrolyte requirements during keto-adaptation:


• 5 grams (5,000 mg) of sodium per day (roughly 2-1/2 teaspoons of sea salt)

• 4 grams (4,000 mg) of potassium per day (easiest to obtain from food and from salt substitutes made with potassium chloride)

• Magnesium, approximately 400 mg per day (try magnesium glycinate 200 mg twice a day or Slow-Mag Mg Muscle + Heart formulation, 2 to 3 tablets per day)



Once your biology finds its new equilibrium, you may not need to continue electrolyte replacement.


HOMEMADE ELECTROLYTE SOLUTION

Dissolve 2 teaspoons of Morton Lite salt (contains sodium and potassium) and 1/4 teaspoon of baking soda in 1 quart of water and sip throughout the day. A squeeze of fresh lemon juice and some crushed ice will make it more refreshing. You can continue the sodium and potassium for as long as you like but do not use the baking soda for longer than six weeks. (The pinch of baking soda helps prevent your blood from becoming slightly too acidic during the transition, which can happen in some cases.) Avoid using store-bought sports beverages to replenish your electrolytes because all of them contain sweeteners which could lower your ketone levels.

Note: If you have heart disease, high blood pressure, or kidney disease, consult with your health care team about electrolyte replacement.


What to Expect

Most keto flu symptoms resolve within the first week or two, but some symptoms can linger, especially low energy. Be patient; adaptation symptoms usually resolve by week six.

In terms of seeing changes and improvement to your mental health, the first three days are the hardest. Some people experience substantial benefits by day four. Most notice significant improvement by week three. If you don’t feel better after six weeks, you can troubleshoot, try a different approach, or consult a specialist. If you feel only partially better after six weeks, and you don’t want to try Quiet Carnivore, I recommend continuing Quiet Keto for an additional six weeks to give your system more time to respond to the diet.

MEDICATION MANAGEMENT

Starting a ketogenic diet while taking psychiatric medication can feel more challenging than it otherwise would be, because:


• Some medications can raise glucose levels, raise insulin levels, and/or cause insulin resistance, making it harder to achieve ketosis.

• Shifting into ketosis can affect the blood levels of some medications.

• Combining certain medications with the ketogenic diet increases the risk for specific medical problems such as kidney stones.

• Once the diet takes effect, many medications can begin to feel too strong and cause potentially serious side effects as early as week three.



Quite a few non-psychiatric medications can also raise glucose levels or cause insulin resistance and make it more difficult to achieve ketosis, including prednisone, cholesterol-lowering statin drugs, and most liquid medications (because most contain sugar).

As yet, there are no published guides to managing psychiatric medications on a ketogenic diet. This is partly because the field is still so new that we don’t yet have enough collective experience to produce a care consensus guideline, and partly because managing psychiatric medications is complicated under all circumstances, not just in the context of ketogenic diets. Complete coverage of medication management is beyond the scope of this book, so please consult appendix B for additional resources.

Some may look at all these special considerations and conclude that the ketogenic diet is too extreme or dangerous to be good for people with mental health issues, but most challenges that arise have to do with medications and pre-existing medical conditions, not the diet itself. Remember, medications are designed to interfere with normal biology. Your normal biology is evolutionarily designed to shift back and forth between a glucose-based metabolic state and a fat-based metabolic state; it’s the medications that can get in the way of that happening as it should. Depending on the medications you take, it could take longer to experience good appetite control or see satisfying ketone levels show up on your meter—but it is well worth the time and effort to make it to the other side. Once you are in ketosis and you’ve given your chemistry a few weeks to settle down, nine times out of ten, you’ll be glad you stuck with it.

I hope you can appreciate the complexity of this issue and why it’s so important not to go on this journey alone, especially if you take prescription medications. Even if you enter ketosis easily, sail through keto-adaptation, feel better on a ketogenic diet, and your medications haven’t caused you any problems along the way, you will still need medical supervision if you want to try reducing the amount of medication you take. Please, do not change your medication plan without professional guidance and never stop any psychiatric medication abruptly. The vast majority of psychiatric medications must be tapered down slowly and carefully to minimize the risk of withdrawal symptoms. These can range from uncomfortable symptoms such as dizziness and electric shock sensations to life-threatening symptoms such as agitated depression or seizures, depending on the medication. There’s no one-size-fits-all approach to tapering, so please consult with your prescribing clinician as needed.

The ketogenic diet doesn’t help everyone reduce or eliminate their psychiatric medication; you and your psychiatrist or nurse practitioner will need to discover what’s possible for you. However, even if Quiet Keto doesn’t help you get off psychiatric medication, it could help you feel better on psychiatric medication by counteracting common side effects such as weight gain, sleepiness, and high blood sugar that reduce quality and length of life. If you have found certain psychiatric medications beneficial but don’t like how they make you feel, the ketogenic diet could be a very healthy addition to your medication plan.

EXOGENOUS KETONES, MCT OIL, AND COCONUT OIL

If you’re having a difficult time getting through keto-adaptation, the temporary use of supplements that support higher ketone levels may help. One option is to consume oils that your liver converts rapidly into BHB. The other option is to take a ketone supplement that contains actual BHB.

MCT oil is purified, 100 percent medium-chain triglycerides. MCT products are industrially refined oils with no taste or odor. Most of the fats found in food are long-chain triglycerides, which take more time to break down into ketones. Because MCTs are shorter in length, the liver can turn them into ketones much faster, supporting slightly higher blood ketone levels for several hours. Look for MCT oils containing high amounts of caprylic acid (also referred to as “C8”) because caprylic acid raises ketones more effectively than other MCTs. The maximum recommended dosage is about two tablespoons three times per day, but MCTs can cause digestive upset, so start with one teaspoon at a time and try slowly working your way up. MCT powders, which blend easily into beverages without separating, are also available, but these are spray-dried with fillers, so read the label before buying, because some contain dairy, soy, or even refined carbohydrates such as maltodextrin and glucose syrup.

Coconut oil: About half of the fats in coconut oil are MCTs, but only a small percentage of these are short enough to turn rapidly into ketones, so coconut oil is a very weak ketogenic supplement.3 I don’t include coconut products in my Quiet Diets because coconuts are technically seeds, and therefore can be problematic for some people. However, if coconut oil doesn’t bother you, you could try adding some (unrefined) coconut oil to your ketogenic diet. The main benefits of coconut oil are that it is rich in saturated fat (which is very satisfying), has a pleasant taste, and is stable at cooking temperatures of up to 350 degrees Fahrenheit.

Ketone salts are BHB molecules bound to salts like sodium or calcium. They are pricey, and each dose lasts less than two hours in the bloodstream, making them too expensive for most people to take regularly. They don’t taste good, so most brands are sweetened and many also contain caffeine. The market is flooded with choices, some of which are of poor quality, so read labels carefully to make sure they contain a decent amount of BHB (better brands typically contain about 12 grams of BHB per dose). Measure your ketone level before you take them and forty-five minutes later to make sure they’re worth your money. All brands are high in sodium, so you do not need to supplement sodium when ketone salts are in your system.

Ketone esters are pure liquid BHB in a bottle. These chemicals are very expensive (because they are costly to isolate), and they taste perfectly awful. They do raise ketones substantially—sometimes by as much as 3.0 mM—but, like ketone salts, their time in the bloodstream is short. They also spike ketones so effectively that your body may stop making its own ketones for the rest of the day. Despite these limitations, they can be useful for those who can’t follow a ketogenic diet but who need the benefits of ketosis, such as people with cognitive impairment who can’t manage or won’t follow a ketogenic diet, and people who don’t have much control over their food choices, such as people living in group homes, residential care facilities, or other institutional settings.

I don’t generally recommend long-term use of ketone or MCT oil supplements to those following a ketogenic diet, because they’re expensive, industrially refined products that don’t last long in your system, and they’re usually unnecessary. If you’re following a well-formulated ketogenic diet, your body will naturally produce all the ketones you need, around the clock, for free. And no supplement can prevent high glucose and insulin levels; only diet can do that.

TROUBLESHOOTING KETONE LEVELS

Difficulty achieving or maintaining sufficient ketone levels is the most common reason for poor results. People often consult with me and tell me that the ketogenic diet didn’t work for them, or that it made their mental health condition worse. In almost every case, it turned out that they either weren’t in ketosis consistently enough, or that they had stopped the diet after just a few days because they didn’t like how they felt on it. I’ll tell you what I tell them: If you haven’t tried being in ketosis consistently for at least six weeks, you haven’t tried it yet, so you don’t yet know what might be possible for you.

Ketones too low? If your ketones tend to hover well below 1.0 mM, look for common culprits such as hidden carbohydrates, insulin-spiking ingredients like sweeteners and protein powders (both of which are discouraged on Quiet Keto), overeating, or medications that raise glucose and/or insulin levels. Remember that it is the quantity of protein plus the quantity of carbohydrate in your diet that largely determines how high your insulin levels rise after eating, and the higher your insulin, the lower your ketones. If your ketones are too low, try lowering carbohydrate first by limiting your carbohydrate to 20 total grams per day. Reduce protein only if other strategies haven’t helped, and do not go below 0.40 grams of protein per pound of ideal body weight. Stress, sleep deprivation, injury, illness, and certain medications can also lower ketone levels.

Ketones too high? If your ketones run above 3.0 mM most of the time and it feels uncomfortable or you’re losing weight quickly, you probably need more food. Common symptoms include insomnia, cravings, agitation, and feeling scattered. Try adding more protein to your plan first before you consider adding more carbohydrate.

Ketones all over the place? It’s perfectly normal for ketones to fluctuate throughout the day and night, but the goal is to keep them between 1.0 mM and 3 mM most of the time. If you’re repeatedly going in and out of ketosis, it will be hard for your metabolism to shift gears and adapt to burning fat for energy. This state of metabolic purgatory is what I call “no-man’s land.” This situation can be frustrating, and even physically and psychologically uncomfortable, because it can trap you in the keto-adaptation phase indefinitely.

Track your trends using a calendar and give yourself a star for every day that your ketones reach at least 1.0 mM. Aim to string together a full six weeks of daily stars. If you’re going in and out of ketosis, start keeping a food and exercise journal to see if you can figure out what the problem is. If your ketones run low a few times during that six-week stretch, it’s probably fine, but the more consistent you can be, the sooner your metabolism will make the shift to fat-burning mode, which is when people tend to notice major benefits. Once you’ve shifted solidly into that state, cravings for carbohydrates tend to quiet down or even disappear.

WHAT IF KETOSIS GETS INTERRUPTED?

If you intentionally or accidentally fall out of ketosis, your mental health symptoms could return rather quickly—sometimes within as little as twenty-four hours—just as if you had abruptly stopped a psychiatric medication. Work with your mental health care professionals before starting the diet to create a personalized plan B for such situations—especially if you’re using the ketogenic diet to treat severe psychiatric symptoms. In these cases, you may want to have a fast-acting medication on hand for temporary emergency use, or a crisis support plan in place to keep yourself safe until you are back in ketosis.

Being fat-adapted is a precious (and sometimes hard-earned) metabolic state. The longer you are out of ketosis, the more likely it is that you will have to go through keto-adaptation all over again, so it is in your best interest to find your way back to ketosis as soon as possible. Should “ketosis interruptus” occur for any reason, the simple strategies below are designed to reduce your glucose and insulin levels as efficiently as possible to jump-start the fat-burning process. If you have been out of ketosis for more than a week, or if these strategies cause significant emotional or physical discomfort, return to Quiet Paleo for at least a week before trying any of these again.

Fasting Jump-Start +/- Ketone Support: Fast until your ketones rise to at least 1.0 mM. Be sure to consume broth and/or electrolyte supplements, and drink plenty of water and/or unsweetened seltzer. You can supplement with exogenous ketones or add a little MCT oil to your broth if it makes fasting more comfortable or tolerable for you.

High-Fat Whole-Foods Jump-Start +/- Intermittent Fasting: Eat only from the foods on the list below until you’re satisfied:


• Eggs cooked in fat (no dairy please)

• Pork belly, pork butt, baby back ribs (or bacon if you tolerate it well)

• Lamb belly, lamb ribs

• Oily fish: Sardines, mackerel, fatty salmon, eel, herring, sable, etc.

• Avocado (maximum 1 per day)

• Broth, water



These foods are naturally ketogenic and satisfying because they all have a high fat-to-protein ratio and little to no carbohydrate, so you don’t have to count or weigh anything. If your ketones haven’t risen to at least 1.0 mM by day 5, stick to the same food list, but narrow your eating window by eating only once or twice a day and fasting overnight for 14 to 16 hours.

Exercise Boost: Exercise reduces liver glycogen levels, shortening the time it takes to start burning fat. If you’ve had a higher-carbohydrate day and want to get back on track the very next day, do some high-intensity exercise that night and/or the next morning and you’ll turn the corner sooner.

BEYOND SIX WEEKS

The plans in this book are intended as short-term discovery strategies of six to twelve weeks to start you on the path to better metabolic health and better mental health. You and your clinician(s) can then use what you’ve learned to design your own personalized dietary road map going forward.

If Quiet Keto works well to control your mental health symptoms (which would be wonderful!), you can continue the plan as is; but if you long for a more diverse diet, you can try carefully expanding your food list as described in chapter 16 to include cured meats, nuts, and/or a greater variety of (low-carbohydrate) vegetables and seasonings.

The majority of my patients who improve on a ketogenic diet do report a return of their psychiatric symptoms if they stop the diet. However, a small number of people seem to experience enough healing after being on a ketogenic diet for a year or two that they can increase the amount of carbohydrate in their diet without their original psychiatric symptoms recurring. This scenario may be more likely if you are young, metabolically healthy, physically fit, or have milder mental health concerns. The safest way to test the waters is to slowly increase your daily carbohydrate allowance (from fruits and vegetables) while monitoring your glucose levels and your mental health symptoms to see how much carbohydrate is safe for you.

If you’d like to continue on a ketogenic diet long-term, rest assured. All available evidence supports the idea that a well-formulated whole-foods ketogenic diet that provides all essential nutrients and keeps your ketones in a moderate range should be safe long-term, and there is no biological reason to think otherwise. Dramatic headlines warning that ketogenic diets may improve your health now but will endanger your health later all come from nutrition epidemiology and are therefore baseless. The other common criticism is that there are no long-term studies of ketogenic diets, so it’s risky to follow them for extended periods of time. Proving beyond a reasonable doubt that any dietary pattern is guaranteed safe for everyone to follow for the rest of their lives is impossible, so no dietary pattern can promise you this. Just as you would with any diet, continue with routine medical checkups and let your progress be your guide.

However, given everything we know about human metabolism, nutrition, and chronic disease, controlling blood sugar and insulin levels may be the single most powerful thing you can do to improve and protect your mental and physical health in the long run, and the ketogenic diet is a very effective way to accomplish this.
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CHAPTER 19

Quiet Carnivore

If Quiet Paleo or Quiet Keto didn’t bring you the benefits you’d hoped for, you may benefit from a carnivore diet, at least as a short-term experiment. As mentioned in chapter 16, carnivore diets include a range of eating patterns from plant-free, all-meat diets to mostly-meat diets that include dairy, eggs, spices, alcohol, and sometimes even honey (because it is produced by bees and is therefore an animal product). At first glance, carnivore diets may seem extreme, irrational, and dangerous. However, when we look objectively at the biological differences between plant and animal foods, it becomes easier to appreciate the potential health benefits of these unorthodox ways of eating.

WHY CARNIVORE?

Plant-free diets efficiently eliminate multiple culprits all at once—grains, legumes, sugar, starch, fiber, all plant toxins, and nearly all antinutrients (eggs and dairy contain a few antinutrients, as mentioned in chapter 11). Plants are hard on the body, so excluding all plant foods, at least for a while, may offer unique therapeutic advantages—particularly for those of us with compromised defenses who have lost the ability to safely and comfortably tolerate a wide variety of plant foods. I have found carnivore diets to be indispensable discovery tools in my clinical practice not only for identifying food sensitivities, but for resolving chronic constipation and IBS symptoms, quieting food addiction and binge eating, and breaking weight loss plateaus. The simplicity of carnivore diets is also wonderful for people who want to get into ketosis but feel too depressed or overwhelmed to memorize food lists, follow rules, or count carbohydrates.

The theory behind the carnivore approach is that a diet consisting exclusively of animal foods is the healthiest, safest, and most nutritious diet we can eat. Those who advocate for carnivore diets view plant foods as unnecessary, nutritionally inferior, and potentially harmful to human health. It’s not possible to say with any scientific certainty whether this dietary pattern (or any dietary pattern, for that matter) is ideal for everyone, but my clinical and personal experience tells me that a well-formulated carnivore diet can be uniquely healing for some of us.

THE HISTORY AND SCIENCE OF CARNIVORE DIETS

Historical accounts exist of people eating mostly-meat or all-meat diets for long stretches of time without incident, including the Inuit hunters living in the Canadian Arctic, where plant foods are scarce. As Gary Taubes writes in his superb book Good Calories, Bad Calories:


The Inuit paid little attention to the plants in their environment “because they added nothing to their food supply,” noted the Canadian anthropologist Diamond Jenness, who spent the years 1914–16 living in the Coronation Gulf region of Canada’s Arctic coast. Jenness described their typical diet during one three-month stretch as “no fruit, no vegetables; morning and night nothing but seal meat washed down with ice-cold water or hot broth.” (The ability to thrive on such a vegetable- and fruit-free diet was also noted by the lawyer and abolitionist Richard Henry Dana, Jr., in his 1840 memoirs of life on a sailing ship, Two Years Before the Mast. For sixteen months, Dana wrote, “we lived upon almost nothing but fresh beef; fried beefsteaks, three times a day… [in] perfect health, and without ailings and failings.”)1



Modern carnivore diets are such a new concept that no rigorous clinical trials yet exist exploring their effects on human health, but curious scientists are beginning to dip their toes into the water. In 2021, a social media survey conducted by Dr. Belinda Lennerz and colleagues at Boston Children’s Hospital of more than 2,000 adults who reported having followed a carnivore diet for at least six months found that 95 percent were satisfied both with the diet itself as well as with its health benefits. With respect to mental health in particular, the majority reported improvements in food cravings (91 percent), energy (89 percent), mental clarity (85 percent), focus (83 percent), and sleep (69 percent). Of the 479 people with psychiatric concerns, 48 percent reported complete resolution of symptoms, 48 percent reported improvement in symptoms, and only 4 percent reported that the diet had had no effect. While these trends are encouraging, keep in mind that this information comes entirely from volunteer responses; no concrete data (such as blood tests, vital signs, or formal psychiatric evaluations) were collected. Also, the survey likely attracted people who were doing well on the diet and were therefore positively biased toward it, because only those who had been on the diet for at least six months were eligible to participate.

Internal medicine physician Dr. Csaba Tóth and neurobiologist Dr. Zsófia Clemens direct the International Center for Medical Nutritional Intervention in Hungary, where they prescribe all-meat diets to people with advanced, treatment-resistant medical conditions such as cancer and autoimmune diseases. Their protocol begins with a diet exclusively of meat and fat (from four-legged animals only) that can later be expanded as tolerated to a paleolithic ketogenic diet—a meat-based plan that allows select plant foods. Their view is that chronic diseases stem largely from increased intestinal permeability (leaky gut) which can be healed with their signature carnivore plan. They have published several interesting case reports including cases of type 1 diabetes (an autoimmune disease that eventually destroys the ability of the pancreas to produce insulin) in which insulin production capacity was preserved (preventing the need for insulin injections), and multiple cases of cancer in which tumor growth was halted for two years or more without the use of radiation or chemotherapy.2

DO PLANT-FREE DIETS CONTAIN ENOUGH NUTRIENTS?

Most nutrients are more abundant and more bioavailable in animal foods than plant foods, but there are important exceptions. In an article published in the journal Current Opinion in Endocrinology, Diabetes, and Obesity, nutrition science writer and carnivore diet expert Amber O’Hearn addresses the question of whether a plant-free diet can meet our daily requirements for all essential nutrients.3 She begins by explaining that nutrient requirements are context-dependent (meaning they vary depending on what we eat), and since standard recommendations regarding vitamin and mineral intake were determined in the context of a typical (relatively high-carbohydrate) diet, the same rules do not apply. Nevertheless, she concludes that it is possible to meet standard nutrient requirements without eating plants, but that you may need to include specific animal foods to do so, most importantly liver. Liver is a rich source of vitamin A, which we associate with orange vegetables like carrots, and folate (vitamin B9), which we associate with leafy greens. Although the word “folate” comes from the Latin folium, which means leaf, ounce for ounce, liver is richer in folate than spinach (considered one of the best plant sources of folate)—just take care not to overcook liver, as folate is easily destroyed by heat.

When we think of vitamin C, we think of citrus fruits, not meat; if you recall from chapter 3, it was citrus that rescued sailors from the ravages of scurvy. However, O’Hearn points out that it’s been known for centuries that fresh meat alone can cure scurvy, too, suggesting that the small amounts of vitamin C present in animal foods appear to be sufficient for our needs. Like folate, vitamin C is sensitive to heat so be sure not to overcook your food. You may want to include occasional raw choices such as sashimi, tuna tartare, or beef tartare. If you are worried you’re not getting enough vitamin C, add a squeeze of fresh lemon or lime juice to your water or seltzer if you tolerate it, or take a supplement.

As for calcium, it’s unclear whether you can meet your requirements unless you include dairy or certain kinds of seafood in your diet. If you don’t eat dairy (which I recommend you avoid), shrimp are a good source of calcium, as are small, soft-boned fish such as sardines, anchovies, and mackerel. If you are allergic to seafood or want to take a calcium supplement, be sure to choose one that contains vitamin D3 and vitamin K2 (and ideally magnesium as well, if you tolerate magnesium supplements), as these nutrients help your body absorb and utilize calcium properly.

The plans in this book are intended as short-term discovery strategies, so if you would like to follow a carnivore diet long-term, please work with a health care professional to periodically monitor your nutrient status and your overall health to see if changes need to be made along the way. To be on the safe side, obtain a few nutrient blood tests prior to starting your carnivore diet to establish your baseline levels and then have them rechecked three months later. The nutrients most worth monitoring on a carnivore diet are vitamin A (best carnivore sources are liver and fatty fish), vitamin C (rare meats), folate (gently cooked liver), vitamin E (salmon, trout, goose), and vitamin D (sunshine and animal fats). Unfortunately, there are no good tests for vitamin K2 or calcium deficiency.

THE QUIET CARNIVORE DIET

Quiet Carnivore is a ketogenic diet, so please follow Quiet Paleo for at least two weeks before starting Quiet Carnivore, just as you would before embarking on any other ketogenic diet. Read chapter 18 carefully before considering Quiet Carnivore to be sure a ketogenic diet is right for you. If you want to transition directly from Quiet Paleo to Quiet Carnivore without following Quiet Keto in between, that’s perfectly fine, but you’ll need to take all of the same preparatory steps and precautions outlined in chapter 18 to ensure a smooth transition into ketosis.

The Quiet Carnivore diet grew out of my study of nutrition science and my experiences with patients who were struggling with food sensitivities and other health issues despite following other versions of a carnivore diet. The Quiet Carnivore food list consists primarily of fresh (or fresh-frozen) unprocessed meat, poultry, fish, shellfish, organ meats, bone broth, salt, and water/seltzer. Simplifying your diet to this degree allows you to start with a relatively clean slate which will help you determine if your mental or physical health symptoms may be rooted in food intolerances.

Quiet Carnivore excludes dairy and eggs, and minimizes processed animal foods that have been aged, cured, smoked, preserved, or fermented. Examples of products to limit include bacon, dry-aged beef, smoked salmon, hot dogs, jerky, ham, salami, and cold cuts.

Like all Quiet Diets, Quiet Carnivore eliminates dairy because it is such a common cause of inflammation, digestive problems, elevated insulin levels, increased appetite, and weight gain. Quiet Carnivore eliminates eggs because, despite the egg being a nearly perfect food, eggs are also a common cause of allergies and food sensitivities.4 Both eggs and dairy are on the Food and Drug Administration’s list of the “big nine” most common food allergies,5 and both can cause non-allergic sensitivity reactions in susceptible individuals as well.


FOOD SENSITIVITIES AND MENTAL HEALTH: A CASE EXAMPLE

Lisa is a nurse practitioner in her early sixties who had lived with frequent, debilitating panic attacks since the age of seventeen. In her twenties and thirties, she ate a vegetarian diet that included eggs and dairy products, but as she approached her forties her anxiety began to worsen, so she tried reintroducing meat, but it did not alleviate her symptoms. She tried talk therapy, cognitive-behavioral therapy, and EMDR (eye movement desensitization and reprocessing), as well as a variety of medications meant to treat depression and anxiety, including Celexa, Lexapro, Cymbalta, Prozac, Wellbutrin, and Zoloft. Talk therapy provided minimal support and the medications either didn’t help or caused intolerable side effects. The one medication that brought any significant relief was Klonopin (clonazepam), which she’d been taking for fifteen years by the time we started working together.

Her health was also slowly deteriorating, and she had been diagnosed with chronic fatigue syndrome a few years after beginning the Klonopin. One day she was running late for an appointment and grabbed a hard-boiled egg to eat in the car on the way, having no time to eat or drink anything else, not even her usual cup of coffee. Within minutes, she had a full-blown panic attack. Through trial and error, she eventually figured out that eggs (specifically egg whites) were predictably causing every single one of her panic attacks. This, despite two rounds of allergy testing that revealed no food allergies. She told me:


When I think of the thousands of dollars I spent talking to therapists about my childhood, only to realize that my panic attacks were caused by eggs, I really want to scream! I’ve now been free from daily Klonopin use for over a year, and my physical and mental health have improved more than I ever thought possible. The Klonopin I needed—to alleviate the panic attacks that were caused by the undiagnosed egg sensitivity—eventually worsened my mental health by creating dependence with inter-dose withdrawals and probably created most of my chronic fatigue syndrome symptoms.




HISTAMINE INTOLERANCE: FRESHNESS MATTERS

Like all Quiet Diets, Quiet Carnivore emphasizes fresh animal foods because aged, cured, and processed animal foods are high in histamine, a neurotransmitter that can cross into your bloodstream, attach to histamine receptors throughout your body, and cause any number of unpleasant symptoms.

From the moment a plant or animal dies, bacteria naturally present in the environment begin breaking down its proteins into histamine and other biogenic amines (protein fragments with biological activity). Histamine (and other amines, which we won’t cover here) will continue to accumulate in food until you freeze it, boil it, or eat it, so the more “aged” foods are, the more histamine they will contain. Furthermore, we humans intentionally add bacteria to fresh foods to ferment them or cure them with salt to create products with longer shelf lives and more intense flavor profiles. We ferment milk to make cheese. We cure pork until it becomes bacon. We smoke salmon to make lox. We hang beef for months while a thick coat of bacteria breaks down its proteins to produce aged ribeye steaks. All of these “gourmet” foods can be extremely high in histamine.

The healthy intestine makes an enzyme that neutralizes histamine, so most people can tolerate reasonable quantities of high-histamine foods. However, if you have gut damage, take certain medications (including “NSAIDs” like ibuprofen), drink alcohol, are under extreme stress, or are deficient in vitamin B6, vitamin C, copper, or zinc, your ability to neutralize histamine can be weakened, allowing histamine to breach your gut lining and run amok. This condition is called histamine intolerance, and it is fairly common, particularly in middle-aged women.

Histamine binds to four different receptors across eight different organ systems, so if a significant amount of histamine enters your circulation, it can cause a staggering variety of unpredictable symptoms throughout the body including migraines, daytime sleepiness, hives, stomach pain, uterine cramps, wheezing, palpitations, insomnia, itching, facial flushing, ankle swelling, racing/pounding heart, and blood pressure fluctuations.6

Unfortunately, there are no simple diagnostic tests for histamine intolerance, so if you suspect you may be dealing with this issue, the first step is to try a low-histamine diet (all three Quiet Diets are low in histamine). Because animal foods contain more protein than plant foods, they tend to accumulate more histamine as they age, but there are a few fresh plant foods that are naturally high in histamine or that stimulate our bodies to release histamine, such as avocado, spinach, and strawberries. The best way to reduce your histamine exposure is to buy the freshest meat, seafood, and poultry that you can find. This isn’t always easy, especially in the case of beef, because it is standard practice to age beef for several weeks to tenderize its fibers before it is distributed to grocery stores and butcher shops.


HISTAMINE INTOLERANCE TIPS


• Ask your grocer or local butcher if information about their receiving and packing schedules is available.

• Buy “frozen-at-sea” seafood or buy seafood from a fish market you trust.

• Check “packed on” dates on packaged meats before you buy, and cook or freeze foods the same day. Boiling or freezing will halt histamine production but cannot destroy any of the histamine that has already been created, and as soon as you thaw a frozen food, histamine production will resume.

• Don’t keep leftovers for more than 48 hours, because histamine continues to accumulate even in refrigerated foods. Cold cuts and rotisserie chickens can be particularly high in histamine.

• Taking a histamine neutralizing enzyme supplement (diamine oxidase or DAO for short) before meals may help.



See appendix B for more histamine intolerance resources.


QUIET CARNIVORE MACROS

Protein requirements may not be any higher on carnivore diets, but many people can eat more protein than on a standard ketogenic diet and still maintain therapeutic ketone levels. So instead of starting with 0.6 grams of protein per pound of ideal body weight (IBW) per day, start at about 0.8 grams of protein per pound IBW. For example, if your IBW is 120 pounds, start with about 100 grams of protein per day. For reference: one pound of raw “80% lean” ground beef contains about 80 grams of protein, so if you were eating only ground beef, you’d need about 1.25 pounds (20 ounces) per day to meet your protein requirement. Carnivore diets contain no visible carbohydrate, so your “ketone control knob” on carnivore won’t be protein + carbohydrate, it will be protein alone. As protein intake goes up, so does your insulin level, bringing ketones down. If your ketones are too low or you’re not feeling well, try adding more fat to your meals. If your ketones are too high, increase your protein intake to 1.0 or 1.2 grams per pound IBW. If your ketones are running low and you’re not experiencing the mental health benefits you were hoping for, you may want to try lowering your protein intake to 0.7 or 0.6 grams per pound IBW.

Fat requirements, as always, should be tailored to your energy (calorie) requirements, but you should aim for a fat-to-protein ratio (FPR) of at least 1:1, meaning at least one gram of fat for every gram of protein.

For example, if your IBW is 120 pounds, you’d start with 100 grams of protein per day plus at least 100 grams of fat per day. (The same 1.25 pounds of ground beef in the example above contains about 115 g of fat.)

Some people have better results when they aim for a slightly higher FPR of 1.5:1, as this is more ketogenic, and Drs. Toth and Clemens recommend an even higher FPR of 2:1, so experiment with different ratios to see what feels right to you. To achieve higher fat-to-protein ratios, you usually need to add some animal fat to the cuts of meat typically found in most grocery stores, as much of the visible fat has been trimmed to suit modern consumer tastes. It is difficult to estimate the amount of protein and fat in various animal foods because the fat-to-protein ratio varies depending on the cut of meat, how much fat was trimmed at the butcher, how it is cooked, and even what the animal was fed. However, most cuts of red meat with visible fat contain at least a 1:1 ratio of fat to protein, so either keep very lean meats such as white meat poultry, shrimp, and pork loin to a minimum, or add plenty of fat to them. If you have access to a good local butcher shop, ask if you can special-order fattier cuts of meat or higher-fat ground meat. If you don’t have a good butcher shop that stocks local pastured meats from humanely-raised animals, consider purchasing shares of fresh or frozen meat from a local or online meat CSA (community-supported agriculture) program.

Within a few weeks, as your metabolism adapts to a ketogenic carnivore diet, your appetite will become more reliable, you’ll get a feel for how much protein and fat you need, and your eating plan will become more instinctive. Many women settle in at between 1 and 1½ pounds of meat/seafood/poultry per day, and many men settle in at between 1½ and 2 pounds per day, but let your appetite be your guide.

QUIET CARNIVORE FOOD LIST

Meat


• Fresh or freshly-frozen meat, poultry, and seafood are all permitted. Meat, seafood, and poultry must be free of starchy coatings, thickened gravies, sweetened sauces, sweetened marinades, and sugary rubs.

• Be careful with aged and processed meats such as cold cuts, bacon, aged beef, jerky, cured sausages, and smoked salmon as they can be high in histamine.

• Fattier cuts of meat contain higher fat-to-protein ratios, so you can have a little more and still stay within your protein allowance, and their higher fat content makes them more satisfying and more ketogenic. Higher-fat choices include:


[image: image] Pork belly, pork butt, pork shoulder

[image: image] Duck breast (skin-on)

[image: image] Beef short ribs, ribeye steak, ground beef (80% lean or less)

[image: image] Lamb ribs, lamb chops, ground lamb

[image: image] Chicken thighs (skin-on)



• Red meat, shellfish, liver, and fatty fish contain more nutrients than white meat chicken or turkey breast and lean white fish filets. I also recommend including some gently cooked liver in your carnivore diet. If you don’t care for the taste of liver, there are creative ways to sneak it into your life, such as mixing small amounts of liver into ground meat before cooking.




Broth (from red meat, seafood, or poultry) made without vegetable ingredients or spices

Animal fat Non-dairy animal fats of all kinds are permitted: tallow, duck fat, goose fat, chicken fat, lard, etc. Avoid bacon fat as it is high in histamine.

Salt

Water or plain seltzer

No fruits, vegetables, herbs, spices, coffee, or tea.



CARNIVORE CHALLENGES

All special diets pose social challenges, but carnivore diets can be particularly difficult. When you eat only meat, you require larger portions of meat per meal, which may mean ordering two or three entrees at restaurants (which can be expensive) or asking for extra helpings when eating at friends’ homes, which can be expensive for them and awkward for you. If you’re being diligent, you’ll also need to request that no seasonings, sauces, or marinades are used. Some people find the carnivore diet boring, and Quiet Carnivore can be particularly challenging in this regard because it omits dairy and eggs, which are such versatile and convenient animal foods. However, many are surprised at how satisfying the diet is and how much they enjoy eating this way. You will have to experience it for yourself to see what you think.

If you follow a strict carnivore diet for long enough, and you stray from your plan, you may experience exaggerated food reactions, perhaps because the enzyme systems your body uses to process plant toxins have basically gone to sleep, or because your microbiome has changed in response to your carnivore diet and needs time to readjust. If this happens to you, you may want to consider including very small quantities of plant foods from my Quiet Diet food list such as herbs, berries, or fruit-based tea in your carnivore diet to keep your system on its toes. This “carnivore-ish” approach is easier to maintain long-term but may result in fewer benefits for some individuals.

BEYOND SIX WEEKS

If after four to six weeks on Quiet Carnivore you are happy with how you feel, you may decide to continue longer-term with Quiet Carnivore, or try expanding your diet one food group at a time to see where your safe outer limit lies (see chapter 16).

If even a Quiet Carnivore diet doesn’t agree with you, it may be that certain animal foods don’t agree with you. Perhaps you don’t tolerate seafood well (like eggs and dairy, fish and shellfish are also among the “big nine” common allergy and sensitivity culprits), in which case it’s worth excluding it for a week as an experiment. To make matters more complicated, the animal foods we eat now aren’t what they used to be. Like us, animals have been burdened with pesticides, heavy metals, antibiotics, environmental pollutants, stress, lack of sun, improper diet, and unnatural diets based on grains and vegetable oils. Sadly, the fat in most pork and chicken sold in the United States is very high in linoleic acid (see chapter 10). For this reason, I advise using tallow or duck fat rather than lard or schmalz (chicken fat) as your go-to animal fats. Do your best to find (and advocate for) animal foods and fats sourced from healthy, humanely raised animals that are fed a species-appropriate diet.

If Quiet Paleo, Quiet Keto, and Quiet Carnivore don’t help you, your symptoms may be unrelated to your diet, in which case you may want to consider consulting with a psychiatrist who specializes in functional medicine or integrative psychiatry to explore other potential root causes of mental health conditions.
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CHAPTER 20

You Can Do It! Practical Tips and FAQs

Scientific understanding is all well and good, but changing the way we eat is hard, so this chapter is here to make it a little easier. If you’re worried that Quiet Diet protocols seem too restrictive to manage long-term, remember that all you’re doing right now is conducting an experiment of at least six weeks to gather information about how food affects your mental health. It’s too early to know where it might take you. Regardless of whether you ultimately decide to follow some version of a Quiet Diet long-term, I would still encourage you to take bold action on behalf of your mental health by replacing any harmful products that may be in your kitchen with healthy whole foods.

DETOXIFY YOUR KITCHEN

Remove sugar, vegetable oils, dairy products, cereals, grains, legumes, processed foods, alcohol, flours, and any products made with vegetable oils or refined carbohydrates such as sauces, dressings, marinades, and mayonnaise from your home, as these items are unhealthy for everyone.

Restock Your Home for Health and Happiness


• Fresh/frozen meat, seafood, poultry

• Eggs

• Fresh/frozen fruits and vegetables (consult the Quiet Diet food lists)

• Tuna, salmon, and other types of fish in cans, jars, or pouches (careful if you have histamine intolerance)

• Herbs, seasonings, natural extracts, tart vinegars, and flavored salts (consult Quiet Diet food lists)

• Extra virgin/unrefined/cold-pressed fruit oils: olive oil, avocado oil, palm fruit oil

• Non-dairy animal fats such as duck fat and tallow (rendered fat from beef/lamb/sheep). Firebrand Meats offers lard that is lower in linoleic acid than commercially available lard in the United States.

• Seltzer

• Herbal teas made from kinder, gentler ingredients such as fruits rather than pungent spices



Tip: If you live with people who eat differently, store your food in separate areas of the refrigerator and pantry and consider asking them to keep items that are most tempting to you out of sight.

MEAL TIMING AND INTERMITTENT FASTING

As described in chapter 5, taking frequent, prolonged breaks from food processing switches your metabolism into fat-burning mode, allowing essential maintenance and healing to take place. Intermittent fasting is a powerful clinical tool, but when working with the short-term discovery strategies in this book, I would advise you to focus on your food plan first, because it’s easier and more comfortable to eat less frequently after your glucose and insulin levels have quieted down. This is especially true following the keto-adaptation phase of a ketogenic (or carnivore) diet, because keto-adaptation trains your cells to easily access fat for energy between meals. People following standard high-carbohydrate diets often get hunger pangs when attempting intermittent fasting, but these tend not to occur if you are already fat-adapted.

If your meal timing doesn’t correct itself within a few weeks, or you’re looking for ways to augment your efforts, you can then introduce meal-timing techniques such as fasting for fourteen to sixteen hours every night by not eating after dinner and delaying your breakfast by two hours. If you incorporate intermittent fasting into your metabolic plan, remember to stay well-hydrated and supplement with electrolytes as needed. Simple intermittent fasting methods like this can help you in a variety of ways.

Fasting is the ultimate elimination diet. If your mental health symptoms improve during fasting windows, it strongly suggests that your condition is rooted in problems with food choices and/or metabolism, which would be a very hopeful and empowering discovery. For example, if you tend to wake up in a good mood in the morning but your mood deteriorates over the course of the day, it may be a sign that your food plan is making you depressed.

Fasting drops insulin like a stone. Everything we eat raises insulin to some extent, so nothing lowers insulin more effectively than not eating at all. If you stray from your healthy eating plan and need to get your glucose and insulin levels back under control, fasting is the most efficient way to accomplish this.

This is another reason why I recommend cleaning up your diet first. Switching back and forth between a high-carbohydrate/high-insulin diet and fasting can cause dramatic ups and downs in your glucose and insulin levels that can be physically and psychologically uncomfortable. Fasting is much easier on a low-insulin Quiet Diet.

Fasting is ketogenic. If you’re having trouble achieving good blood sugar or insulin control with dietary strategies alone, combining intermittent fasting with Quiet Paleo, Quiet Keto or Quiet Carnivore is a powerful way to multiply your efforts. If you prefer not to follow a ketogenic diet, intermittent fasting may allow you to reap some of the metabolic benefits of ketosis without having to restrict carbohydrate intake.

Fasting fosters mindfulness. If the idea of not eating between meals or going for fourteen hours without food makes you anxious, observe your physical and psychological reactions without judgment as you practice these simple fasting techniques. Reassure yourself that it is perfectly safe to go without food for fourteen hours, even if it feels strange or uncomfortable. Exercises like this help deepen your understanding of your relationship with food.

Note: Please do not use fasting methods if you are underweight, have a history of anorexia or restrictive eating, or if you are pregnant or breastfeeding. Please do not fast for more than sixteen hours without consulting with a health care professional first. For more information about intermittent fasting, I recommend the work of fasting expert Dr. Jason Fung.

WHAT ABOUT SNACKING?

Quiet Diets don’t include snacks because it’s important to practice giving your body a break from food processing in between meals. However, it’s normal to be hungry between meals when you’re first transitioning to a ketogenic diet, so if you want to quell that feeling, it’s okay to use whole-food ketogenic snacks for the first week or two until your appetite quiets down. Ideas include: a hard-boiled egg, cucumber or celery sticks with mashed avocado, a scoop of homemade chicken or tuna salad, or a handful of olives. If you’re hungry in between meals even after the first couple of weeks, you may need to increase the amount of protein or fat in your meals.

WHAT ABOUT PALEO AND KETO CONVENIENCE FOODS?

You will be hard-pressed to find “paleo-friendly” and “keto-friendly” products that follow Quiet Diet principles, because the Quiet Diet consists of fresh whole foods, not of shelf-stable food products.

Most paleo convenience foods contain ingredients that come from whole foods but are actually refined, such as nut flours and coconut sugar, and a growing number of paleo snacks contain brain-risky cassava flour.

Many savory meat bars contain nightshade spices such as red pepper, and if you have histamine intolerance, shelf-stable meat products may not agree with you. If you do not have histamine intolerance, look for meat bars, dried sausages, and jerkies that are very low in carbohydrate and without nightshade spices. If you do discover that you tolerate nuts well, they make a very convenient whole-food snack, but be careful with nut bars held together with sticky sweet ingredients; check the label for carbohydrate content and stay within your safe limit.

Most “keto-friendly” products are neither keto nor friendly; these products are all very low in carbohydrate, but that’s where the good news ends. Many are made with artificial sweeteners, vegetable oils, nut flours, and refined protein powders including whey protein powder, which spikes insulin almost as much as pure glucose does.

NATURAL AND ARTIFICIAL SWEETENERS

Honey is a paleo-friendly sweetener because it is all-natural and unrefined, but that doesn’t mean it’s a wise metabolic choice. Some varieties of honey do contain less glucose (and more fructose) than sugar, so they don’t raise glucose levels as much as sugar does, but unfortunately, honey raises insulin levels more than sugar does.1

If you’re following a ketogenic diet, be careful with sweeteners. Sugar substitutes may keep your cravings for sweets alive, making it harder for you to stick to your healthy plan.

The better choices are allulose, erythritol, monk fruit, and stevia because they are extracted from natural sources, generally well tolerated, don’t raise glucose levels, and have little to no effect on insulin levels. Avoid maltitol, xylitol, and sorbitol; these natural sugar alcohols cause blood sugar and insulin spikes as well as gastrointestinal distress, with maltitol being the worst offender. Avoid artificial sweeteners such as aspartame, Ace-K (acesulfame potassium), saccharine, and Splenda—another sweetener that can raise both glucose and insulin levels. (Splenda consists of sucralose mixed with dextrose and maltodextrin, two simple sugars that break down into glucose in the bloodstream.)

If you decide to include sweeteners on your ketogenic diet, use them sparingly and notice how they affect you. Unfortunately, scientific studies don’t tell us what we really want to know about sweeteners: how they affect insulin and appetite levels in people following a ketogenic diet. Test your ketone levels before and one hour after drinking a beverage that contains your favorite sweetener. If your ketones drop significantly, the sweetener has probably raised your insulin level and should be avoided.

The good news is that interest in sweets usually diminishes substantially on a ketogenic diet, and many people discover an enhanced ability to appreciate the subtle sweetness in foods we don’t typically think of as sweet, such as cucumbers, scallops, and broccoli. However, if you find yourself missing sweetness, here are some possibilities.

If you’re on Quiet Keto, you could try a small portion of raspberries, blackberries, or strawberries from time to time. On Quiet Paleo, you can include more liberal amounts of fruit in your plan so long as your blood sugar stays in a healthy range. After you’ve completed the Quiet Diet protocol, if you find there are certain sugar-free treats you tolerate well and that don’t trigger you to eat in an unhealthy way, you may decide to incorporate them into your long-term plan, especially if they help you say no to clearly harmful alternatives made with sugar and flour. Choose low-carbohydrate treats with simple ingredients such as dairy-free dark chocolate sweetened with allulose, monkfruit, stevia, or erythritol instead of ultraprocessed snack bars containing whey protein, soy protein, or artificial sweeteners.

CAFFEINE

Caffeine is a psychoactive substance with complex effects on neurotransmitters, hormones, and metabolism. Caffeine stimulates the release of stress hormones (adrenaline and cortisol), and doses of 250 mg or more promote slightly higher glucose levels.2 It also stimulates glutamate (the brain’s “gas pedal”) and dopamine activity, and suppresses the activity of GABA (the brain’s calming neurotransmitter) and adenosine (a sleep-promoting neurotransmitter).3 These biochemical effects help to explain why caffeine can make you feel positive and alert but also why it is such a common cause of insomnia4 and panic attacks.5

If you consume caffeine in the form of coffee, keep in mind that coffee beans are seeds (see chapter 12). If you consume caffeine in the form of tea, be aware that tea contains tannins, which are antinutrients (see chapter 13).

It can take sixteen to twenty-four hours for caffeine to completely clear the bloodstream, so even a small quantity first thing in the morning can interfere with quality sleep in sensitive individuals. If you are a slow metabolizer, it can build up in your bloodstream over time and cause chronic anxiety and insomnia that may seem unrelated to the timing of caffeine intake. Caffeine destabilizes your appetite signaling system; it can suppress appetite in the short-term, but as it wears off later in the day, rebound hunger can occur.

Caffeine frequently leads to tolerance and physical dependence, meaning that you may require higher dosages over time to achieve the same stimulating effect, and that if you stop using it, you could experience withdrawal symptoms such as headaches, depression, fatigue, and difficulty concentrating. If you decide to try a caffeine elimination experiment (which I do recommend), cut back gradually to minimize withdrawal symptoms, and then give yourself at least thirty days to observe how you feel without it.

WHAT ABOUT…

As you transition to a new style of eating, you will encounter challenges and obstacles, so here are some tips to help you navigate your way through these more easily.

Social Gatherings

When going to a dinner party, offer to bring a dish to share that is on your plan. Then there will be at least one dish there you can eat, and your host will feel less pressure to address your dietary needs. If you know the host will be serving a main dish with a sauce or topping you can’t eat, ask if they might set aside a plain serving for you.

If you are going to a food-oriented public event where there won’t be appropriate food, eat something before you go so you’ll be less hungry and less tempted.

If people ask questions, find a neutral, self-focused way to explain why you are eating differently, such as “I’m trying an elimination diet experiment to help identify foods that might not agree with me.” Phrasing like this keeps your mental and physical health concerns private and implies no judgment of their food choices.

Restaurants

Following Quiet Diet principles is challenging in restaurants, because most use vegetable oils and other low-quality ingredients. Most also pre-season their meat, seafood, and poultry with marinades and rubs or mix them with fillers, and then cover them in sauces, so even if you ask for the simplest dish on the menu and ask for it to be prepared without a sauce, you are very unlikely to be served something without unhealthy ingredients. That’s okay, don’t worry about trying to be perfect about your plan in restaurants (or anywhere else, for that matter)—just do the best you can. If you can manage to follow Quiet Diet guidelines even 90 percent of the time, you’re doing great!

Traveling

Consider traveling with an insulated lunch bag and an ice pack. Cooler Shock ice packs are ideal because they contain a special gel that stays frozen for several hours and keeps foods ice-cold for up to ten hours. These are TSA-friendly when frozen solid, so you can take perishable food with you when flying out of U.S. airports.

Try to stay in hotel rooms with refrigerators or, better yet, choose a home stay with its own kitchen.

Cheat Days

The more closely you follow the Quiet Diet protocol, the more clarity you will gain and the more likely it will be that you will experience noticeable benefits. However, once you have completed the discovery process, whether or not you can safely “cheat” depends on your particular makeup and what your definition of cheating is. One person can enjoy some sweets or starchy foods and return easily to their healthy plan the next day, but another will be triggered to binge and may not return to their healthy plan for weeks or months. If you decide to take time away from your plan, I encourage you to draw the line at brain-healthy paleo. Splurging on bananas, salty nuts, and roasted sweet potatoes is much safer and healthier than crossing the line into the toxic realm of cookies, ice cream, and chips. It will also be easier to find your way back to your healthy plan afterward since whole foods are less addictive.


ISN’T EATING HEALTHIER MORE EXPENSIVE?

Eating healthy whole foods doesn’t need to be more expensive and will usually save you money. Because of Western society’s longstanding aversion to red meat, organ meats, and animal fat, some of the most nutritious animal foods are also some of the least expensive: dark meat poultry, higher-fat ground beef, eggs, mussels, liver, pork butt, etc. When you eat a lower-insulin diet, you’re less hungry, you need less food, and you buy less food. You save lots of money on snacks and sugary beverages. You will be healthier, so you can potentially save money on prescription medications, medical appointments, and medical procedures.


ADDICTIVE EATING

Academics continue to debate whether addiction to refined carbohydrates and ultraprocessed foods is a real phenomenon, but as a psychiatrist who has worked with thousands of patients over more than two decades (and as a human being who has personally struggled with this issue for five decades), I am convinced these addictions are real, that they are powerful, and that they represent a formidable threat to public health. I hesitate to refer to this growing scourge as “food addiction” because whole plant and animal foods don’t inspire destructive eating behaviors, whereas factory-made products have drug-like properties because they contain substances that have been extracted from foods, concentrated, and mixed together to create flavor, texture, and macronutrient profiles that most people find irresistible.

Addictions to these substances can be more difficult to manage than addictions to drugs or alcohol in many cases, because you can live and thrive without drugs and alcohol for the rest of your life, but you can’t live or thrive without eating regularly. Every time you eat, you are challenged to make a healthy choice, and that’s very difficult, particularly in our modern intoxicating food environment. It’s like asking a recovering alcoholic to walk into a bar whenever they feel thirsty and somehow summon the strength to ask for water each and every time. It’s not easy.

Being in ketosis is much like wearing a suit of armor that goes a long way toward protecting you against the temptations of our addictive food environment. When you’re burning fat for energy in between meals, your brain feels satisfied, so your appetite hormones won’t be pestering you for sugar. Most people find it much easier to turn down unhealthy foods when they’re in ketosis, but ketosis is not a miracle cure. Keto can curb cravings from the inside, but cravings can still be triggered from the outside: images, aromas, social situations, stress, etc. can all awaken the beast. Most addictive eaters have to battle a lifelong psychological vulnerability to overeating, no matter what diet we follow. If you identify as an addictive eater, I’ve placed resources in appendix B to get you started on your recovery journey, but here are a few tips:


• Make a shopping list before going to the store and stick to it.

• Don’t shop when you’re hungry.

• Stay away from convenience stores.

• Consider asking someone else to do your grocery shopping or use a grocery delivery service, especially when you are feeling particularly vulnerable.

• Connect with others who are dealing with the same issue so you can support and learn from each other.

• Identify the products that you find most difficult to resist and re-design your daily patterns to avoid them as much as possible.

• Notice activities and situations that take your mind off of food and incorporate more of those into your life.



EXERCISE

Exercise is one of the pillars of excellent metabolic health. While it’s true you can’t out-exercise a bad diet, it’s also true that you can’t achieve optimal metabolic health through diet alone. Exercise works wonders for mood, energy, sleep, and metabolism. Exercise improves carbohydrate tolerance, brain blood flow, metabolic flexibility, and insulin sensitivity, and builds confidence, stamina, vitality, and strength. A key difference between plants and animals that we didn’t cover in this book is that animals are designed to move. Don’t be a plant! Find activities you enjoy and get moving. All types of exercise are healthy, but strength training and high-intensity interval training are more metabolically stimulating and time-efficient than prolonged, repetitive aerobic exercises such as running and biking.

Remember to take it easy with exercise during the early phase of keto-adaptation; let your energy level be your guide. If you are an athlete hoping to maintain your current activity level while adapting to a ketogenic or carnivore diet, you may need to make adjustments to the plans in this book to support your performance goals. See appendix B for resources.

STAYING THE COURSE

Anything worth accomplishing takes effort, and you are worth the effort. You must invest in yourself to see change. Striving, learning, and improving as you reach new goals builds confidence, character, and self-respect. Behind every no is a yes. When you say no to cake, French fries, and candy bars, what are you saying yes to instead? Remind yourself of the goals you set out to accomplish and why they are important to you. Yes, there is some sacrifice involved in this journey, but the rewards can be nothing short of life changing. Mourn the loss of the “foods” that have caused you the most suffering and celebrate the benefits you are enjoying as a result of letting them go.

WISHING YOU GOOD MENTAL HEALTH

I’m excited for you to discover what is possible as you begin exploring the powerful connection between how you eat and how you feel. Maybe it’s not all about your genes, your childhood, your trauma history, your stress level, or some mysterious chemical imbalance in your brain that is making you depressed, anxious, unstable, unfocused, or forgetful. Maybe, at least in part, your mental health concerns have a potentially reversible metabolic and nutritional explanation. The best way to determine if this is the case is to change your diet and see if it changes your mind.
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CHAPTER 21

Meal Plans and Recipes

Patricia Daly (https://patriciadaly.com) is an internationally recognized nutrition therapist who specializes in the practical implementation of metabolic health protocols and who credits the ketogenic diet for helping to quiet an aggressive case of eye cancer she was diagnosed with fifteen years ago. She is the co-author of The Ketogenic Kitchen, a cookbook and guide specifically for people with cancer. Born in Switzerland and living in Ireland, her creative recipes have a distinctive European flair.

Patricia transformed the Quiet Diet brain food rules into delicious recipes and seven-day meal plans to give you a taste of what it’s like to eat in a quieter way. You can follow the meal plans as they’re written, mix and match recipes you are most interested in, or use the Quiet Diet food lists to create your own recipes. Since many typical breakfast foods such as cereal, toast, and yogurt are excluded from all Quiet Diet food lists (and even eggs are excluded from Quiet Carnivore), some of the breakfast recipes in this book may seem unusual. However, if you are following Quiet Paleo or Quiet Keto, you can simply eat an omelette every morning if you prefer. Patricia chose the types of fat that best complimented each meal, but you’re welcome to substitute any healthy fat of your choice so long as it is on the food list for the plan you are following.

Meal plans are based on a 2,000 calorie per day diet and provide approximately 75 grams of protein per day. Since your protein needs may be different, each recipe includes a field labeled “customize your protein” that helps you easily dial the protein content up or down, depending on your individual needs. (To estimate your daily protein requirements, see chapter 17.) If you’re following the meal plans, pay attention to the “plan ahead” notes that prompt you to prepare certain ingredients for the next day’s recipes.

The Quiet Keto plans in this book contain about 75 grams of protein and 20 grams of net carbohydrate (total carbohydrate minus fiber) per day, making this a modified ketogenic diet of approximately 15 percent protein, 5 percent carbohydrate, and 80 percent fat.

Bon appétit!

QUIET PALEO MEAL PLAN



	
	Day 1
	Page #



	Breakfast
	Veggie Omelette
	here



	Lunch
	Shrimp Stir-Fry with Mayo
	here



	Dinner
	Lemony Chicken with Green Olives and Mixed Leafy Salad
	here



	Plan ahead
	Cook sweet potato for day 2 lunch
	



	Day 2



	Breakfast
	Simple Meatballs with Mango Salsa
	here



	Lunch
	Dilly Tuna Salad
	here



	Dinner
	Pressure-Cooked Lamb Shoulder
	here



	Plan ahead
	Cook potatoes for day 3 lunch
	



	Day 3



	Breakfast
	Duck Breast in Savory Broth
	here



	Lunch
	Egg Salad
	here



	Dinner
	Roast Chicken
	here



	Plan ahead
	Cook celery root and save chicken thighs for day 4 lunch
	



	Day 4



	Breakfast
	Pan-Seared Pork Chops
	here



	Lunch
	Chicken Wraps with Celery Root and Apple Salad
	here



	Dinner
	Spaghetti Bolognese
	here



	Day 5



	Breakfast
	Frittata Primavera
	here



	Lunch
	Herb Pizza with Chermoula
	here



	Dinner
	Ultramoist Salmon Parcels
	here



	Plan ahead
	Make extra salmon for day 6 lunch
	



	Day 6



	Breakfast
	Chick-adoo Breakfast
	here



	Lunch
	Creamy Salmon Vegetable Soup
	here



	Dinner
	Roasted Pork Belly with Stir-Fry
	here



	Plan ahead
	Cook the sweet potato for day 7 lunch
	



	Day 7



	Breakfast
	Tweaked Kedgeree
	here



	Lunch
	Salmon-Stuffed Portobellos
	here



	Dinner
	Liver Cakes with Pomegranate, Mint, and Fennel Salad
	here




QUIET KETO MEAL PLAN



	
	Day 1
	Page #



	Breakfast
	Veggie Omelette
	here



	Lunch
	Shrimp Stir-Fry with Mayo
	here



	Dinner
	Lemony Chicken with Green Olives and Mixed Leafy Salad
	here



	Plan ahead
	Cook zucchini for day 2 lunch
	



	Day 2



	Breakfast
	Simple Meatballs
	here



	Lunch
	Dilly Tuna Salad
	here



	Dinner
	Pressure-Cooked Lamb Shoulder
	here



	Day 3



	Breakfast
	Duck Breast in Savory Broth
	here



	Lunch
	Egg Salad
	here



	Dinner
	Roast Chicken
	here



	Plan ahead
	Save chicken thighs for day 4 lunch
	



	Day 4



	Breakfast
	Pan-Seared Pork Chops
	here



	Lunch
	Chicken Wraps with Artichoke Tapenade
	here



	Dinner
	Spaghetti Bolognese
	here



	Day 5



	Breakfast
	Frittata Primavera
	here



	Lunch
	Herb Pizza with Chermoula
	here



	Dinner
	Ultramoist Salmon Parcels
	here



	Plan ahead
	Make extra salmon parcels for day 6 lunch
	



	Day 6



	Breakfast
	Chick-adoo Breakfast
	here



	Lunch
	Creamy Salmon Vegetable Soup
	here



	Dinner
	Roasted Pork Belly with Stir-Fry
	here



	Day 7



	Breakfast
	Tweaked Kedgeree
	here



	Lunch
	Salmon-Stuffed Portobellos
	here



	Dinner
	Liver Cakes with Mint and Fennel Salad
	here




QUIET CARNIVORE MEAL PLAN



	
	Day 1
	Page #



	Breakfast
	Beefy Lamb Burgers
	here



	Lunch
	Shrimp in Smashing Broth
	here



	Dinner
	Chicken Thighs
	here



	Day 2



	Breakfast
	Simplest Meatballs
	here



	Lunch
	Tuna with Creamy Marrow Sauce
	here



	Dinner
	Pressure-Cooked Lamb Shoulder
	here



	Plan Ahead
	Save leftover lamb for day 3 lunch
	



	Day 3



	Breakfast
	Crispy Duck Breast
	here



	Lunch
	(lamb leftovers)
	



	Dinner
	Roast Chicken
	here



	Plan ahead
	Save chicken thighs for day 4 lunch
	



	Day 4



	Breakfast
	Pan-Seared Pork Chops
	here



	Lunch
	Shredded Chicken
	here



	Dinner
	Beefy Lamb Burgers
	here



	Day 5



	Breakfast
	Chicken Liver with Bacon
	here



	Lunch
	Lickety Split Lamb Stir-Fry
	here



	Dinner
	Ultramoist Salmon Parcels
	here



	Plan ahead
	Marinate the chicken wings for day 6 breakfast and dry the pork belly for day 6 dinner
	



	Day 6



	Breakfast
	Pan-Fried Chicken Wings
	here



	Lunch
	Ribeye!
	here



	Dinner
	Crackling-Top Pork Belly
	here



	Plan ahead
	Save rendered pork fat for day 7 breakfast
	



	Day 7



	Breakfast
	Scallops in Broth
	here



	Lunch
	Salmon Muffins
	here



	Dinner
	Lamb and Liver Stir-Fry
	here




BREAKFASTS


Veggie Omelette

Makes 1 serving


2 tbsp duck fat

1 small leek (3 oz), thinly sliced

½ cup celery root, grated

2 portobello mushrooms, sliced

3 eggs

1 tsp dried thyme

Salt and pepper, to taste

½ avocado, sliced





DIRECTIONS:

1. Heat the duck fat in a frying pan over medium heat.

2. Fry the leek, celery root, and mushrooms for 5–10 minutes or until softened.

3. Whisk together eggs and thyme, add salt and pepper to taste.

4. Pour the egg mixture over the vegetables, cover, and gently cook for 5–7 minutes or until the egg is set.

5. Garnish with sliced avocado and serve.







Nutrition facts per one serving: 54g fat, 27g protein, 28g total carbs, 8g fiber, 680 calories, 72% fat, 16% protein, 12% carbs

Keto variation:

Omit the celery root.

Nutrition facts per one serving: 54g fat, 26g protein, 13g total carbs, 7g fiber, 610 calories, 80% fat, 17% protein, 3% carbs

Customize your protein: 1 egg = 6 grams protein


Simple Meatballs with Mango Salsa

Makes 1 serving


2 tbsp tallow

1 spear broccoli (2 oz), finely chopped

1 small onion (2 oz), finely chopped

5 oz grass-fed ground beef

1 tsp ground oregano

½ tsp salt

ground black pepper, to taste





DIRECTIONS:

1. Melt tallow in a frying pan, cook the broccoli and onion over medium heat until soft, about 3 minutes.

2. Transfer vegetables to a mixing bowl (leaving some tallow in the pan), add remaining ingredients to the bowl, and mix together well with your hands.

3. Shape 4-6 meatballs (the smaller, the quicker they’ll cook) and fry them over medium heat. Cover, but turn them occasionally, for about 6 minutes until cooked through.

4. Serve with mango salsa (recipe below).








Mango Salsa


½ cup mango, cubed (3 oz)

1 heaping tbsp cilantro leaves, finely chopped

1 tbsp lime juice





DIRECTIONS:

Mix the mango with chopped cilantro and lime juice.







Nutrition facts per one serving: 56g fat, 29g protein, 24g total carbs, 5g fiber, 700 calories, 71% fat, 17% protein, 12% carbs

Keto variation: Simple Meatballs

Serve without the mango salsa. Use mayonnaise (see recipe here) or mustard as dressing, if desired.

Nutrition facts per one serving: 55g fat, 27g protein, 9g total carbs, 3g fiber, 640 calories, 78% fat, 17% protein, 5% carbs


Carnivore variation: Simplest Meatballs


2 tbsp tallow

9 oz ground beef

Salt and pepper, to taste





DIRECTIONS:

1. Shape 8 meatballs and fry them in the tallow over medium heat.

2. Cover, but turn them occasionally, for about 6 minutes until cooked through.







Nutrition facts per one serving: 53g fat, 52g protein, 0g total carbs, 0g fiber, 690 calories, 70% fat, 30% protein, 0% carbs

Customize your protein: 1 oz ground beef = 5 grams protein


Duck Breast in Savory Broth

Makes 2 servings


4 tbsp duck fat

1 large duck breast (8 oz)

2 cloves garlic, minced

1 small sweet potato (4 oz), chopped

2 florets cauliflower (1 oz), chopped

1 cup bone broth

1 cup spinach leaves

1 avocado, sliced

Salt and pepper, to taste





DIRECTIONS:

1. Melt the duck fat in a frying pan. Cook the duck breast skin side down over medium heat to render the fat.

2. When the skin is crisp and brown, remove the duck from the pan and put it on a side plate.

3. Briefly blitz the sweet potato, cauliflower, and garlic with the bone broth in a food processor until smooth.*

4. Add the sauce to deglaze the frying pan of all the juices (stand back for this if the pan is hot). Turn the heat down, add the spinach, and let it wilt.

5. Add the duck breast back to cook it until done to your preference (an internal temperature of 130ºF for medium rare, 145ºF for medium).

6. Cut the duck breast in half, pour the vegetable broth over it, and serve with avocado slices.







* If you prefer a thicker sauce than broth, start with ½ cup of bone broth and add more until you reach your desired thickness. Reducing bone broth will slightly reduce the total protein.

Nutrition facts per one serving: 53g fat, 25g protein, 25g total carbs, 8g fiber, 630 calories, 75% fat, 16% protein, 9% carbs

Keto variation:

Omit the sweet potato.

Nutrition facts per one serving: 53g fat, 24g protein, 14g total carbs, 6g fiber, 590 calories, 81% fat, 16% protein, 3% carbs


Carnivore variation: Crispy Duck Breast

Makes 1 serving


1 large duck breast (8 oz)

Salt, to taste

1 tbsp duck fat





DIRECTIONS:

1. Pat the breast dry with a paper towel, score the skin (not the meat) in a cross-hatch pattern (this will make the skin crispier), and season with salt.

2. Melt the duck fat in a frying pan.

3. Lay the breast skin side down and cook over medium heat until the skin is crisp and brown (75% of cooking time should be on the skin side).

4. Flip the breast and cook the meat to your preference (an internal temperature of 130ºF for medium rare, 145ºF for medium).

5. Remove the duck from the pan and serve.







Nutrition facts per one serving: 43g fat, 34g protein, 0g total carbs, 0g fiber, 520 calories, 74% fat, 26% protein, 0% carbs

Customize your protein: 1 oz duck breast = 5 grams protein


Pan-Seared Pork Chops

Makes 2 servings


2 pork chops (go for the slightly thinner version, about 5 oz each)

6 tbsp lard

Salt and pepper, to taste

2 large spring onions or scallions (includes tops and bulb), chopped

2 cups shiitake mushrooms (6 oz), sliced

6 sprigs fresh thyme

1 tbsp fresh rosemary

½ cup bone broth

4 raw figs, washed and quartered





DIRECTIONS:

1. Time permitting, allow the pork chops to come to room temperature for 20–30 minutes before cooking. Pat dry with a paper towel.

2. Heat 3 tablespoons of the lard in a frying pan and sear the pork chops for 3–4 minutes per side until well browned. Season lightly with salt and pepper, transfer the chops to a plate, and cover with foil to keep warm.

3. Add the spring onions, mushrooms, and herbs to the frying pan with the pan juices and stir fry for about 5 minutes.

4. Pour in the bone broth to deglaze the pan, add the figs, and bring to a boil. Turn down the heat and stir in the rest of the lard. Simmer for a few more minutes.

5. Place the pork chops back in the pan. Cover and simmer another 2 minutes. Serve with more herbs if desired.







Nutrition facts per one serving: 62g fat, 45g protein, 24g total carbs, 5g fiber, 830 calories, 67% fat, 22% protein, 11% carbs

Keto variation:

Reduce the shiitake mushrooms to 1 cup and omit the figs.

Nutrition facts per one serving: 63g fat, 43g protein, 5g total carbs, 2g fiber, 760 calories, 74% fat, 23% protein, 3% carbs


Carnivore variation:

Makes 1 serving


1 pork chop (6 oz)

1 tbsp lard

Salt, to taste

¼ cup bone broth





DIRECTIONS:

1. Time permitting, allow the pork chop to come to room temperature for 20–30 minutes before cooking. Pat dry with a paper towel.

2. Heat the lard in a frying pan and sear the pork chop for about 4 minutes per side until well browned. Remove the chop from the pan, slice it into bite-size pieces, and season lightly with salt before placing it aside in a soup dish.

3. Pour in the bone broth to deglaze the pan and bring to a boil. Pour over the pork chop and serve.







Nutrition facts per one serving: 53g fat, 49g protein, 0g total carbs, 0g fiber, 690 calories, 70% fat, 30% protein, 0% carbs

Customize your protein: 1 oz pork chop = 8 grams protein


Frittata Primavera

Makes 1 serving


1 large spring onion (include tops and bulb), finely chopped

½ cup butternut squash, grated or cubed into small pieces

5 asparagus spears, raw, chopped

2 tbsp olive oil

4 eggs

4 Kalamata olives, halved

1 clove garlic, minced

1 tbsp dried rosemary

Salt and pepper, to taste





DIRECTIONS:

1. Cook onion, squash, and asparagus in olive oil over medium heat. Cover pan, turn down the heat a bit, and stir occasionally while vegetables soften.

2. Beat the eggs in a bowl and fold in the olives, garlic, rosemary, salt, and pepper.

3. After about 5 minutes, or when the vegetables have softened a bit, add the egg mixture and cook everything on low to medium heat for about 10 minutes until the eggs are set. The frittata may be finished in the oven if you prefer a golden brown crust.







Nutrition facts per one serving: 54g fat, 30g protein, 24g total carbs, 6g fiber, 680 calories, 71% fat, 18% protein, 11% carbs

Keto variation:

Omit the butternut squash.

Nutrition facts per one serving: 54g fat, 29g protein, 11g total carbs, 4g fiber, 630 calories, 77% fat, 18% protein, 5% carbs

Customize your protein: 1 egg = 6 grams protein


Chicken Liver with Bacon (carnivore)

Makes 1 serving


2 tbsp lard

2 oz bone broth

5 oz chicken liver

3 oz uncured bacon (about 6 strips), cut into 1-inch strips

Salt





DIRECTIONS:

1. Melt the lard in a frying pan, add the bone broth, and bring to a boil.

2. Add the liver and bacon and cook on high temperature, but only for 2 minutes or less—until the meat has changed color.

3. Reduce the heat and simmer for a few more minutes—do not overcook to ensure the liver stays tender. Season well with salt and serve.







Nutrition facts per one serving: 62g fat, 55g protein, 0g total carbs, 0g fiber, 780 calories, 72% fat, 28% protein, 0% carbs

Customize your protein: 1 oz chicken liver = 5 grams protein

Customize your protein: 1 bacon strip = 5 grams protein


Chick-adoo Breakfast

Makes 1 serving


3 tbsp lard

½ cup bone broth

1 small chicken breast (3 oz)

1 cup Chinese cabbage (3 oz), thinly shredded

2 medium carrots, sliced into long strips with a julienne peeler

½ avocado, sliced

Salt and pepper, to taste

5 sprigs fresh cilantro, chopped





DIRECTIONS:

1. Bring the lard and bone broth to a boil in a frying pan.

2. Add chicken breast and cook in the boiling broth until the meat turns white.

3. Add the cabbage and carrots and simmer, covered, for 10–15 minutes or until the chicken is cooked through.

4. Top with sliced avocado, cover, and leave for 2–3 minutes.

5. Season with salt and pepper.

6. Garnish with chopped cilantro and serve.







Nutrition facts per one serving: 53g fat, 34g protein, 26g total carbs, 10g fiber, 680 calories, 70% fat, 20% protein, 10% carbs

Keto variation:

Omit the Chinese cabbage and carrots.

Nutrition facts per one serving: 53g fat, 28g protein, 12g total carbs, 5g fiber, 600 calories, 79% fat, 18% protein, 3% carbs

Customize your protein: 1 oz chicken breast = 8 grams protein


Pan-Fried Chicken Wings (carnivore)

Makes 1 serving


Plan ahead: For best results, rub the lard and salt into the wings, cover with a plate, and leave in the fridge overnight to marinate—the meat will become more tender.




2 tbsp lard

4 chicken wings (2 oz each)

½ cup bone broth

Salt, to taste





DIRECTIONS:

1. Heat the lard in a frying pan.

2. When the lard is hot, add the marinated chicken wings and sear them over high heat for about 2 minutes on both sides.

3. Reduce heat to low and continue cooking for 15 minutes or until the meat is tender. If you cover it, make sure to leave the lid cracked. Flip the wings about three times during cooking.

4. Take the frying pan off the stove top, remove the chicken, and add the bone broth to the pan. Deglaze to make sure to get all of the juices.

5. Serve the chicken wings and bone broth separately (the broth will make the wings soggy).







Nutrition facts per one serving: 64g fat, 58g protein, 0g total carbs, 0g fiber, 820 calories, 70% fat, 30% protein, 0% carbs

Customize your protein: 1 chicken wing (2 oz) = 14 grams protein


Tweaked Kedgeree

Makes 2 servings


This is a heavily tweaked version of kedgeree, which is an ancient Indian dish that typically combines smoked fish, egg, onion, butter, and rice.




1 fillet of trout (6 oz)

6 tbsp duck fat

4 cups cauliflower, finely chopped

1 medium red onion (7 oz), finely chopped

2 cups mushrooms (6 oz), quartered

1 cup raw spinach

4 sprigs fresh cilantro, finely chopped

10 leaves fresh basil or lemon balm, finely chopped

Salt and pepper, to taste

4 hard-boiled eggs, quartered





DIRECTIONS:

1. Fry the trout in duck fat over medium heat for 3–4 minutes. Remove from the pan and cut it into 6 pieces. Keep the fish warm.

2. Finely chop the cauliflower or use your blender to make cauliflower rice. Add the onions, mushrooms, spinach, and cauliflower to the frying pan.

3. Toss in the herbs, season with salt and pepper, and cook about 5–10 minutes, stirring occasionally.

4. Add the trout pieces back in and stir-fry for another 5 minutes. Serve with the quartered eggs on top or mixed in—whichever you prefer.







Nutrition facts per one serving: 53g fat, 37g protein, 20g total carbs, 6g fiber, 680 calories, 69% fat, 22% protein, 9% carbs

Keto variation:

Swap the cauliflower for 3 cups broccoli (9 oz).

Omit the onion.

Nutrition facts per one serving: 53g fat, 37g protein, 13g total carbs, 5g fiber, 660 calories, 72% fat, 22% protein, 6% carbs

Customize your protein: 1 oz trout fillet = 6 grams protein


Scallops in Broth (carnivore)

Makes 1 serving


Most shellfish is very low in fat so be sure to add some rendered fat from another dish or a good amount of duck or other fat.




½ cup bone broth

5 tbsp rendered pork fat (saved from dinner on day 6) or other fat

10 oz scallops

Salt, to taste





DIRECTIONS:

1. Heat the bone broth and the rendered pork fat.

2. Add the scallops, bring to a quick boil, and poach over medium heat for about 4 minutes. If you prefer, you can also pan-fry the scallops in the pork fat to give them a golden crust.

3. Season well with salt and serve.







Nutrition facts per one serving: 63g fat, 52g protein, 0g total carbs, 0g fiber, 775 calories, 73% fat, 27% protein, 0% carbs

Customize your protein: 1 oz scallops = 5 grams protein

LUNCH


Shrimp Stir-Fry with Mayo

Makes 2 servings


2 tbsp olive oil

7 oz shrimp, peeled

2 cups broccoli (6 oz), chopped

3 medium carrots (6 oz), sliced into julienne strips

1 medium zucchini (7 oz), sliced into thin strips or grated

1 tsp salt

1/4 tsp ground black pepper

3 tbsp homemade mayo (recipe below)

1 avocado, mashed

4 large lettuce leaves

2 tbsp lemon juice





DIRECTIONS:

1. Heat olive oil in a frying pan over medium heat. Add shrimp and stir-fry for 3–4 minutes until they turn pink.

2. Add the broccoli, carrots, zucchini, salt, and pepper. Cover and simmer for 10 minutes until the vegetables are just softened.

3. Make the mayonnaise (see recipe below) and mix it with the mashed avocado.

4. Serve the stir-fry in lettuce leaves, topped with the mayo/avocado mash and lemon juice.








Homemade Mayonnaise

Makes about 1 cup


1/2 clove garlic, finely chopped

1 cup mild olive oil (organic)

2 tsp apple cider vinegar

1 very fresh egg

Salt and pepper, to taste





DIRECTIONS:

1. Sauté garlic in 1 tablespoon olive oil until soft. Let cool.

2. Place everything in a narrow glass jar (e.g. narrow-mouth mason jar) and let the oil rise to the top. Use egg straight out of the fridge.

3. Place stick/immersion blender at the bottom of the jar and turn on. Stay at the bottom of the jar for about 20 seconds until the mayo starts to emulsify. Then, slowly raise the blender out of the jar and pulse a few times until the whole mixture is thick and creamy.

4. Can be stored in the fridge for up to 3 days.







Nutrition facts per one serving: 57g fat, 27g protein, 31g total carbs, 12g fiber, 700 calories, 74% fat, 16% protein, 10% carbs

Keto variation:

Use only 1 cup of broccoli.

Omit the carrots.

Use 4 tbsp of mayonnaise.

Use only ½ avocado.

Nutrition facts per one serving: 59g fat, 25g protein, 13g total carbs, 5g fiber, 650 calories, 81% fat, 15% protein, 4% carbs

Customize your protein: 1 oz shrimp = 6 grams protein


Shrimp in Smashing Broth (carnivore)

Makes 1 serving


1/2 cup bone broth

3 tbsp duck fat

5 oz shrimp, peeled

3 oz salmon, cut into 3 pieces





DIRECTIONS:

1. Heat the broth in a shallow pan.

2. When hot, add the duck fat, shrimp, and salmon, and bring to a quick boil.

3. Simmer over medium heat until the shrimp and salmon are fully cooked. Add salt to taste and serve.







Nutrition facts per one serving: 50g fat, 50g protein, 0g total carbs, 0g fiber, 640 calories, 70% fat, 30% protein, 0% carbs

Customize your protein: 1 oz shrimp = 6 grams protein; 1 oz salmon = 6 grams protein


Dilly Tuna Salad

Makes 2 servings


Plan ahead: Pre-cook the sweet potato (for the paleo recipe) or zucchini (for the keto variation) the night before and chill in the fridge.




1 medium sweet potato, (about 7 oz), cut into ½ inch cubes

6 tbsp olive oil, divided

1 medium head lettuce, shredded

7 oz tuna in water, drained

2 tbsp capers

6 artichoke hearts, canned (drained and chopped)

2 tbsp apple cider vinegar

2 heaping tbsp homemade mayo (from here)

10 sprigs dill, chopped

Salt and pepper, to taste





DIRECTIONS:

1. Toss the sweet potato with 1 tablespoon of olive oil and bake on parchment paper for about 15 minutes at 425°F, until tender. Let cool and chill in the fridge.

2. Mix lettuce, chilled sweet potato, and tuna in a bowl.

3. Sprinkle capers and chopped artichokes on top.

4. In a separate bowl, mix vinegar, mayonnaise, and 5 tablespoons olive oil; season with dill, salt, and pepper and pour over the salad.

5. Gently toss together and serve.







Nutrition facts per one serving: 59g fat, 28g protein, 25g total carbs, 5g fiber, 730 calories, 72% fat, 16% protein, 12% carbs

Keto variation:

Swap sweet potatoes for 1 medium zucchini (9 oz), sliced or cubed. Toss with 1 tablespoon olive oil and bake on parchment paper for about 5 minutes at 350°F until lightly softenened, then chill.

Use 10 artichoke hearts.

Nutrition facts per one serving: 59g fat, 29g protein, 9g total carbs, 3g fiber, 670 calories, 79% fat, 17% protein, 4% carbs

Customize your protein: 1 oz canned tuna, drained = 7 grams protein


Tuna with Creamy Marrow Sauce (carnivore)

Makes 1 serving


¼ cup bone broth

2 oz bone marrow (e.g. beef)

Salt, to taste

7 oz tuna in water, drained





DIRECTIONS:

1. If you have bones with marrow, roast them at high heat for 10–15 minutes and then scoop the marrow out.

2. Heat the bone broth, add the marrow, and bring to a boil. Season well with salt.

3. In a blender, process the broth and marrow to get a creamy “sauce.” You can use more or less broth if you prefer a thinner or thicker sauce.

4. Add the tuna, heat for another 5 minutes or so and enjoy.







Nutrition facts per one serving: 54g fat, 59g protein, 0g total carbs, 0g fiber, 740 calories, 69% fat, 31% protein, 0% carbs

Customize your protein: 1 oz canned tuna = 7 grams protein


Egg Salad

Makes 2 servings


Plan ahead: Cook the potatoes the night before and chill in the fridge.




1 small red onion, very finely diced

1 tbsp avocado oil

6 eggs

4 heaping tbsp homemade mayo (see here)

10 sprigs dill, finely chopped

Salt and pepper, to taste

2 stalks celery, finely chopped

1 cup cooked peeled potato, diced





DIRECTIONS:

1. Fry the onion in avocado oil until soft.

2. Bring eggs covered in cold water to a boil in a large saucepan; let simmer for 6 minutes, then carefully drain and place the pan in the sink.

3. Run cold water over the eggs for 1 minute, then refill the pan with cold water and let it stand for about 10 minutes until the eggs have cooled down completely. Peel the shells off, carefully cut each egg into ¼-inch pieces, and place them in a bowl.

4. Mix together the mayonnaise and dill and gently mix into the eggs. Fold the celery, potato, and red onion into the egg mixture. Season with salt and pepper.







Nutrition facts per one serving: 48g fat, 23g protein, 26g total carbs, 3g fiber, 620 calories, 70% fat, 15% protein, 15% carbs

Keto variation:

Replace potatoes with ½ cup sliced cucumber.

Nutrition facts per one serving: 48g fat, 21g protein, 8g total carbs, 2g fiber, 540 calories, 80% fat, 26% protein, 4% carbs

Customize your protein: 1 egg = 6 grams protein


Chicken Wraps with Celery Root and Apple Salad

Makes 2 servings


Plan ahead: Save the chicken thighs from the roast chicken for this meal. Precook the celery root and chill.




1 tbsp duck fat

1 cup raw spinach

2 cooked chicken thighs, meat removed from the bone and sliced

6–8 large leaves of iceberg lettuce

1 cup sliced cucumber





DIRECTIONS:

1. Heat the duck fat in a frying pan, add the spinach and sliced chicken, stir-fry for 1–2 minutes until the chicken is slightly warm (if it’s too hot, it might make the lettuce soggy).

2. Place the mixture onto the lettuce leaves.

3. Top with the sliced cucumber, wrap up, and enjoy.

4. Serve with the celery root and apple salad (recipe below).








Celery Root and Apple Salad

Makes 2 servings


1 cup celery root, peeled, cut into ½-inch cubes

5 tbsp olive oil, divided

15 sprigs fresh parsley, finely chopped

3 tbsp lemon juice

Salt and pepper, to taste

1 small apple, halved and thinly sliced





DIRECTIONS:

1. Toss the celery root with 1 tablespoon olive oil, and bake on parchment paper at 425°F for 10-15 minutes, or until tender. Cool and chill in fridge.

2. Mix 4 tablespoons olive oil, parsley, and lemon juice.

3. Season with salt and pepper and toss with the apple and celery root.







Nutrition facts per one serving: 58g fat, 32g protein, 17g total carbs, 4g fiber, 700 calories, 74% fat, 18% protein, 8% carbs

Keto variation: Chicken Wraps with Artichoke Tapenade

Substitute the artichoke tapenade for the celery root and apple salad.

Toward the end of heating the chicken and spinach, add tapenade to the mix.


Artichoke Tapenade

Makes 2 servings


3 tbsp olive oil

1 tbsp lemon juice

4 Kalamata olives

3 artichoke hearts, chopped

2 tsp herbes de Provence





DIRECTIONS:

1. Blend all the ingredients to a smooth texture (an immersion blender works best for this small quantity) and add salt if needed.







Nutrition facts per one serving: 56g fat, 31g protein, 10g total carbs, 5g fiber, 650 calories, 77% fat, 19% protein, 4% carbs


Carnivore variation: Shredded Chicken

Makes 1 serving


3 tbsp duck fat

2 boneless chicken thighs

Salt, to taste





DIRECTIONS:

1. Heat the duck fat in a frying pan. Use two forks or your hands to shred the leftover chicken from the bones. This will make it easier for the fat to be absorbed into the meat.

2. Reheat the meat while stirring for a few minutes, season with salt, and serve.







Nutrition facts per one serving: 60g fat, 53g protein, 0g total carbs, 0g fiber, 760 calories, 72% fat, 28% protein, 0% carbs


Herb Pizza with Chermoula

Makes 2 servings


9 oz ground lamb

2 cloves garlic, minced

2 sprigs fresh rosemary, finely chopped

Salt and pepper, to taste

1 small sweet potato (4 oz)

2 tbsp lard

1 small yellow onion, sliced (4 oz)

1 cup mushrooms (3 oz), sliced

1 serving chermoula (recipe below)





DIRECTIONS:

1. Preheat oven to 350°F.

2. Mix the ground lamb well with garlic, rosemary, salt, and pepper.

3. With your hands, press the mixture as thinly as you can onto a baking pan lined with parchment paper.

4. Bake for about 10 minutes until lightly brown.

5. Use a julienne peeler to cut the sweet potato into long strips. You can also just chop it finely.

6. Heat the lard in a frying pan and fry the onion, sweet potato, and mushrooms to your preferred doneness. Season well with salt and pepper.

7. When the meat base is cooked, spread 1 serving of chermoula onto it and top with the vegetables.








Chermoula

Makes 4 servings (use 1 serving for this recipe and store the rest in the fridge or freezer)


This sauce can be used to add flavor and nutrients to many different dishes. It’s a very forgiving recipe—just tweak and modify until you find your “sweet spot.” It tastes best after the flavors have time to fuse.




One serving contains 200 calories and only 1 gram of net carbs—but 21 grams of healthy fat.




2 cloves garlic, chopped

6 tbsp olive oil, divided

½ bunch fresh cilantro leaves, chopped (1 oz)

½ bunch fresh parsley (1 oz), about 20 sprigs

¼ bunch fresh mint (1 oz)

1 tbsp lemon juice

1 tbsp lemon peel

Salt and pepper, to taste





DIRECTIONS:

1. Sauté the garlic in 1 teaspoon olive oil until soft. Let cool. Combine all ingredients into a blender and pureé. It will appear rather runny, but it becomes a firm paste once you put it in the fridge for a few minutes (depends on what you prefer).







Nutrition facts per one serving: 53g fat, 27g protein, 21g total carbs, 5g fiber, 660 calories, 72% fat, 17% protein, 11% carbs

Keto variation:

Increase mushrooms to 2 cups.

Swap the onion for 8 chopped artichokes (from 8 oz jar).

Omit the sweet potato.

Nutrition facts per one serving: 53g fat, 26g protein, 7g total carbs, 3g fiber, 600 calories, 80% fat, 18% protein, 2% carbs


Lickety Split Lamb Stir-Fry (carnivore)

Makes 1 serving


2 tbsp tallow

1oz bone broth

10oz lamb rump steak, sliced across the grain in ½-inch strips

Salt and pepper, to taste





DIRECTIONS:

1. Melt the tallow in a frying pan and add a splash of bone broth.

2. When the broth is boiling, add the lamb and stir-fry for 2-3 minutes or until it’s cooked to your taste. Season well and serve.







Nutrition facts per one serving: 58g fat, 58g protein, 0g total carbs, 0g fiber, 750 calories, 72% fat, 28% protein, 0% carbs

Customize your protein: 1 oz lamb rump = 6 grams


Creamy Salmon Vegetable Soup

Makes 2 servings


Plan ahead: Make extra salmon parcels at dinner on day 5.




4 tbsp lard

1 small leek (3 oz), including the green part, roughly chopped

1 cup broccoli (3 oz), chopped

1 medium parsnip (6 oz), chopped

2 small zucchini (8 oz), chopped

2 cups bone broth

2 tsp salt

½ tsp ground black pepper

2 medium salmon fillets, precooked

10 sprigs fresh cilantro leaves, chopped





DIRECTIONS:

1. Heat the lard over medium heat and gently fry the leek until softened, about 3 minutes.

2. Add the other vegetables and the bone broth. Season with salt and pepper.

3. Bring to a boil then immediately reduce heat. Simmer for 15 minutes. Blend the soup well in a food processor and return it to the pan.

4. Flake the salmon and add it to the soup. Cook for another 5 minutes to heat through, garnish with cilantro, and serve. If you prefer a very creamy texture, you can add the salmon in before blending.







Nutrition facts per one serving: 45g fat, 32g protein, 29g total carbs, 9g fiber, 630 calories, 63% fat, 22% protein, 15% carbs

Keto variation:

Replace the parsnip with 3 celery stalks.

Nutrition facts per one serving: 44g fat, 32g protein, 14g total carbs, 5g fiber, 560 calories, 71% fat, 23% protein, 6% carbs


Ribeye!

Makes 1 serving


1 ribeye steak, 1" thick (about 10 oz)

2 tbsp tallow

1–2 tsp salt





DIRECTIONS:

1. Bring the meat to room temperature—this will make all the difference!

2. Pat dry and rub the steak generously with 1 tablespoon tallow—this will form the amazing crust that we’re looking for. You can also marinate the steak overnight. Season with salt.

3. Add the rest of the tallow to your skillet (a deep frying pan) and make sure it is smoking hot before putting in the steak. Stand back to avoid any splatter.

4. For a medium-rare steak, sear the meat for about 12 minutes, turning about 1 minute before the halfway point. You can use a meat thermometer (see details below) to cook the steak to your preference. Pierce it into the side of the steak and monitor the temperature.

5. Take the steak off the stove before it reaches your desired internal temperature as it will continue to rise as it rests.

6. Rest your steak for 5 minutes before serving, covering lightly with parchment paper. This ensures the juices are reabsorbed back into the meat. This step is a “must” for any protein you cook hard and fast.









	Doneness
	Remove from heat at
	After resting



	Rare
	118°F
	120°F



	Medium rare
	125°F
	130°F



	Medium
	136°F
	140°F



	Medium-well
	143°F
	150°F




Temperature guidelines (Source: https://steakschool.com/learn/steak-temperature-chart/)

Nutrition facts per one serving: 75g fat, 50g protein, 0g total carbs, 0g fiber, 875 calories, 77% fat, 23% protein, 0% carbs


Salmon-Stuffed Portobellos

Makes 2 servings


Plan ahead: Cook sweet potato the night before.




2 tbsp duck fat

2 cloves garlic, minced

4 large (or 6 smaller) portobello mushrooms (12 oz)

1 six-oz can red wild salmon, drained

1 small sweet potato (4 oz) (precooked and thickly sliced)

4 tbsp homemade mayo (see here)

Salt and pepper, to taste

4 sprigs fresh dill, chopped





DIRECTIONS:

1. Heat the duck fat in a frying pan over medium heat, then add the garlic and mushrooms, top side down. Cover and gently cook for 5 minutes, stirring occasionally to avoid burning the garlic and to make sure the mushrooms don’t stick to the bottom of the pan.

2. Flip the mushrooms and cook an additional 5 minutes.

3. Blend the salmon using a hand blender or food processor. Make sure there are no bones. Add the sweet potato and blend in.

4. Gently fold the mayonnaise into the salmon/sweet potato mixture and mix well. Season to taste.

5. Flip the mushrooms top-side down, fill with the salmon mix, and leave the filled mushrooms in the covered pan for another 5 to 10 minutes to heat the filling. They may also be heated in the oven if you prefer them hotter.

6. Decorate with the dill for color and serve.







Nutrition facts per one serving: 55g fat, 31g protein, 18g total carbs, 2g fiber, 680 calories, 72% fat, 18% protein, 10% carbs

Keto variation:

Swap the sweet potato for ½ avocado (2.7 oz).

Nutrition facts per one serving: 60g fat, 31g protein, 12g total carbs, 3g fiber, 690 calories, 78% fat, 18% protein, 4% carbs

Customize your protein: 1 oz canned wild salmon = 6 grams protein


Salmon Muffins (carnivore)

Makes 1 serving


4 tbsp duck fat

1 6 oz-can wild salmon, in brine, drained

1 tsp salt





DIRECTIONS:

1. Preheat oven to 325°F.

2. Mix all ingredients in a blender until smooth.

3. Place the mixture in a silicone muffin pan and bake for a maximum of 20 minutes to avoid drying out.

4. Season with salt to taste and serve.







Nutrition facts per one serving: 63g fat, 60g protein, 0g total carbs, 0g fiber, 800 calories, 71% fat, 29% protein, 0% carbs

Customize your protein: 1 oz canned wild salmon = 6 grams protein

DINNERS


Lemony Chicken with Green Olives and Mixed Leafy Salad

Makes 4 servings


8 boneless chicken thighs, with skin (about 3 oz each,

seasoned well with salt and pepper)

2 tbsp duck fat

2 medium onions, chopped or sliced

1 tsp salt

1/4 tsp ground black pepper

Pinch of saffron (optional)

1/2 cup bone broth

3/4 cup pitted olives

2 lemons, peeled and sliced

20 sprigs fresh chopped parsley

20 sprigs fresh chopped cilantro





DIRECTIONS:

1. Preheat oven to 350°F.

2. Use a covered pot that can be transferred from stove top to oven for this. Brown chicken skin-side down in duck fat over medium-high heat. Remove from the pan and set aside.

3. Reduce heat to medium, add onions, cover, and sweat for 5 minutes.

4. Add the salt, pepper, and saffron, stirring well, then return the chicken to the pot and add broth, olives, and lemons. Bring to a simmer, then cover and transfer to the oven for another 40 minutes.

5. Prepare the side salad and dressing (recipe below).

6. When the chicken is done, uncover and stir in parsley and cilantro. Spoon the sauce over the chicken to serve.








Mixed Leafy Salad with Vinaigrette


1 clove garlic, finely chopped

4 tbsp extra virgin olive oil, divided

2 tbsp apple cider vinegar

1 tbsp fresh lemon juice

1/4 tsp salt

Pinch of pepper

2 tsp thyme, fresh or dried

1 head of butterhead lettuce, washed and shredded

1/2 cup grated cooked beets

1 pomegranate, seeds only





DIRECTIONS:

1. Sauté garlic in 1 tablespoon olive oil until soft. Let cool.

2. Put remainder of olive oil, apple cider vinegar, lemon juice, garlic, salt, pepper, and thyme in a blender and process into a smooth vinaigrette.

3. In a large bowl, gently toss lettuce and beets.

4. Pour the vinaigrette over the vegetables, toss well, and top with pomegranate seeds before serving.







Nutrition facts per one serving: 50g fat, 26g protein, 23g total carbs, 6g fiber, 620 calories, 72% fat, 17% protein, 11% carbs

Keto variation (for salad only—chicken dish is the same):

Omit the beetroot and pomegranate.

Add ½ medium cucumber, sliced or cubed.

Add ½ avocado, cubed.

Nutrition facts per one serving: 52g fat, 25g protein, 13g total carbs, 5g fiber, 600 calories, 78% fat, 17% protein, 5% carbs

Customize your protein: 1 oz boneless chicken thigh = 8 grams protein


Chicken Thighs (carnivore)

Makes 1 serving


4 boneless chicken thighs (about 3oz each)

1 tbsp duck fat

½ cup bone broth

Salt and pepper, to taste





DIRECTIONS:

1. Preheat oven to 350°F.

2. You’ll need a pot with a lid that you can transfer from the stove top to the oven. Brown the chicken thighs, skin side down, in the duck fat over medium-high heat.

3. Add the broth and bring to a simmer before transferring to the oven, lid on, for 40 minutes of roasting.







Nutrition facts per one serving: 69g fat, 51g protein, 0g total carbs, 0g fiber, 840 calories, 75% fat, 25% protein, 0% carbs

Customize your protein: 1 oz boneless chicken thigh = 8 grams protein


Pressure-Cooked Lamb Shoulder

Makes 4 servings


4 tsp coarse sea salt

2 cloves garlic, minced

½ tsp ground black pepper

¾ cup lard, divided

1 lb lamb shoulder, cut into 1-inch dice

1 small red onion, sliced

2 tbsp fresh rosemary

2 tbsp dried sage or oregano

2 tsp dried thyme

2 cups organic bone broth

2 cups pumpkin, roughly chopped*

2 medium white potatoes (15 oz), peeled and quartered

2 cups mushrooms (6 oz), halved





DIRECTIONS:

1. Rub sea salt, garlic, and pepper into the meat—ideally 1 hour before cooking it.

2. Heat your pressure cooker to the “sauté” function and melt 3–4 tablespoons of the lard (or do this in a frying pan if your pressure cooker doesn’t have this function).

3. Brown the diced lamb for about 5 minutes, add onions and herbs, and stir for another minute.

4. Pour in 1 cup of bone broth and deglaze the bottom of the pot. Add the pumpkin and potatoes to the mix and simmer for 5 minutes (until you’re finished with step 5).

5. In a blender, process bone broth, mushrooms, and remaining lard until you have a smooth sauce, then add to pressure cooker.

6. Seal as per instructions and cook under pressure for 25 minutes. This recipe can also be made in a slow cooker on low for 8 hours to get the meat nice and tender.







* If pumpkin is not in season, you can substitute celery root, zucchini, or another type of squash of similar carbohydrate content.

Nutrition facts per one serving: 59g fat, 28g protein, 26g total carbs, 4g fiber, 740 calories, 72% fat, 15% protein, 13% carbs

Keto variation:

Omit the potatoes.

Nutrition facts per one serving: 59g fat, 26g protein, 8g total carbs, 2g fiber, 660 calories, 81% fat, 16% protein, 3% carbs


Carnivore variation:

Makes 2 servings


8 tsp coarse sea salt

4 tbsp lard

1 lb lamb shoulder, cut into 1-inch dice

2 cups bone broth





DIRECTIONS:

1. Rub plenty of coarse sea salt into the meat.

2. Heat your pressure cooker to the “sauté” function and melt the lard (you can use a frying pan if your pressure cooker doesn’t have this function).

3. Brown the diced lamb for about 5 minutes.

4. Pour in the bone broth and deglaze by making sure nothing sticks to the bottom of the pot.

5. Cover and seal as per instructions, then cook under pressure for 25 minutes. This recipe can also be made in a slow cooker on low, allowing 8 hours for the meat to become tender.

6. Serve the meat in the broth.







If you’re following the meal plan, save the second serving for lunch on day 3.

Nutrition facts per one serving: 66g fat, 48g protein, 0g total carbs, 0g fiber, 790 calories, 76% fat, 24% protein, 0% carbs

Customize your protein: 1 oz lamb shoulder = 5 grams protein


Roast Chicken

Makes 4 servings (and leftovers)


4 medium carrots, roughly chopped (8 oz)

1 large onion, quartered (9 oz)

2 cups Jerusalem artichokes, thickly sliced

4 cloves garlic, raw

10 sprigs fresh thyme

1 tbsp dried rosemary

1 whole chicken (4 lb)

1 lemon, halved

1 tsp salt, more to taste

½ tsp ground black pepper

1 tbsp red wine vinegar

½ cup bone broth





DIRECTIONS:

1. Preheat oven to 375°F.

2. Put the carrots, onions, Jerusalem artichokes, garlic, and herbs in the middle of a roasting pan. Place the chicken, breast side down, on top of the vegetables. Squeeze the lemon over the chicken, then put the lemon halves into the cavity of the chicken. Season with salt and pepper.

3. Cover the pan with parchment paper or aluminum foil and roast for 30 minutes, then remove the paper/foil and turn the oven down to 350°F.

4. Gently flip the chicken over, sprinkle with red wine vinegar, and pour the bone broth around the chicken and over the vegetables. Season again and cook for another 40 minutes.

5. Keep an eye on the vegetables so that they don’t burn (you can remove them early and keep in a covered pan to stay warm).

6. Turn off the oven, open the door, and let the chicken rest 10 minutes covered with parchment paper or aluminum foil. The legs should move about freely and when sliced between the leg and breast, the juices should run clear.

7. Remove the two thighs (leave the skin on) and save for lunch on day 4. Carve and remove the chicken breasts, remove the wings, and debone the rest of the meat (with the skin) for this dinner.

8. Serve the chicken and vegetables with some of the broth and rendered chicken fat from the baking pan.







Nutrition facts per one serving: 49g fat, 37g protein, 29g total carbs, 5g fiber, 700 calories, 63 fat, 21% protein, 16% carbs

Keto variation:

Replace the onion with 2 large, chopped spring onions (2 oz).

Replace Jerusalem artichokes with 2 halved bulbs of fennel, sliced (1 lb).

Nutrition facts per one serving: 46g fat, 32g protein, 17g total carbs, 7g fiber, 610 calories, 68% fat, 21% protein, 11% carbs

Customize your protein: 1 boneless chicken thigh (3 oz) = 20 grams protein; 1 chicken breast (5 oz) = 42 grams protein; 1 chicken wing (2 oz) = 14 grams protein


Carnivore variation: Roast Chicken

Makes 4 servings (and leftovers)


1 whole chicken (4 lb)

Salt, to taste

½ cup bone broth





DIRECTIONS:

1. Preheat oven to 375°F.

2. Place the chicken, breast side down, in a baking tray. Season generously with salt.

3. Cover the tray with parchment paper or aluminum foil and roast for about 30 minutes, then remove the paper and reduce the temperature to 350°F.

4. Gently tilt the baking tray and drain the rendered chicken fat into a glass jar. Flip the chicken over and pour the bone broth around the chicken. Season again and cook for another 40 minutes.

5. Turn off the oven, open the door, and let the chicken rest for 10 minutes while covered with parchment paper or aluminum foil. The legs should move about freely and if you slice between the leg and the breast, the juices should run clear.

6. Carefully remove the two thighs (leave the skin on) and save for lunch on day 4. Carve the chicken breasts, remove the wings, and debone the rest of the meat (with the skin).

7. Serve a 4 oz-piece of chicken breast alongside one of the wings. Carve them into slices and serve in the broth with the rendered chicken fat.







Nutrition facts per one serving: 56g fat, 52g protein, 0g total carbs, 0g fiber, 710 calories, 70% fat, 30% protein, 0% carbs


Spaghetti Bolognese

Makes 4 servings


Bolognese Sauce

4 tbsp olive oil

1 lb ground lamb

1 medium red onion, chopped (7 oz)

2 cloves garlic, minced

2 celery stalks, chopped

5 medium carrots, grated (10 oz)

1 tsp dried rosemary

1 tsp dried thyme

1 tsp dried oregano

Salt and pepper, to taste

2 cups mushrooms (6 oz), halved

1 small beet (3 oz), chopped

1 cup bone broth





DIRECTIONS:

1. Heat olive oil in a large frying pan over high heat. When hot, add the lamb and fry on high for 2–3 minutes.

2. Reduce heat to medium, add the onions, garlic, celery, carrots, herbs, and salt and pepper; cover pan.

3. Process the mushrooms, beet, and bone broth in a food processor until smooth, then add this sauce to the ground lamb and mix well.

4. Simmer the Bolognese sauce on medium-low heat for another 15–20 minutes. Season to taste with salt and pepper and serve with noodles (recipe below).








Noodles


4 medium zucchini (1 ¾ lb)

2 tbsp tallow

1 tbsp fresh lemon juice

Salt and pepper, to taste





DIRECTIONS:

1. Using a spiralizer or a julienne peeler, cut the zucchini into strips.

2. Heat the tallow gently in a large saucepan, then add the zucchini noodles and stir fry for about 10 minutes over medium heat. Squeeze the lemon juice over the noodles, season to taste, and serve with the Bolognese sauce.







Nutrition facts per one serving: 62g fat, 28g protein, 21g total carbs, 8g fiber, 730 calories, 76% fat, 16% protein, 8% carbs

Keto variation:

Use only 2 carrots in the Bolognese sauce.

Reduce the zucchini to 3 medium for the noodles.

Nutrition facts per one serving: 61g fat, 26g protein, 14g total carbs, 5g fiber, 690 calories, 79% fat, 15% protein, 6% carbs

Customize your protein: 1 oz ground lamb = 5 grams protein


Beefy Lamb Burgers (carnivore)

Makes 1 serving (2 patties)


These burgers can be made with all beef, all lamb, or a mixture of the two for a more complex flavor. If both meats are used, increase the serving size to two and double the tallow.




10 oz ground beef (20 percent fat)

—or—

9 oz ground lamb, (15 percent fat)

Kosher salt, to taste

1 tbsp tallow





DIRECTIONS:

1. Gently form two patties, taking care not to overwork the meat, which can lead to a tougher burger. Season liberally with salt.

2. Heat a cast iron pan on high heat until it just starts to smoke; add the tallow and the patties. Reduce heat to medium-high and let a crust form on the burger (about 3 minutes). Flip and finish cooking to your preferred doneness (see here for temperature guidelines).







Nutrition facts per one serving: 69g fat, 49g protein, 0g total carbs, 0g fiber, 820 calories, 76% fat, 24% protein, 0% carbs

Customize your protein: 1 oz ground beef or lamb = 5 grams protein


Ultramoist Salmon Parcels

Makes 4 servings


½ small head cauliflower (10 oz)

4 small sweet potatoes

1 clove garlic, raw

½ cup duck fat

4 medium salmon fillets, with skin (5 oz each)

8 fresh basil leaves

12 fresh sprigs of cilantro

1 lime, quartered

2 tbsp lime juice

4 tbsp olive oil

2 tsp salt (or more to taste)

½ tsp ground black pepper





DIRECTIONS:

1. Preheat oven to 375°F.

2. Chop the cauliflower and sweet potatoes into small chunks. Put them onto a baking sheet with the garlic, generously season with salt and pepper, and cover with duck fat. Bake for 20 minutes, stirring occasionally.

3. Put each salmon fillet onto a large rectangle of parchment paper. The salmon pieces should be long and skinny so you’re able to fold them over. Stuff each fillet with a couple of basil leaves, three sprigs of cilantro, and a slice of lime.

4. Sprinkle each fillet with a little lime juice and one tablespoon of olive oil, and season well with salt and pepper. Wrap them up in parchment paper and tie loosely with string if needed.

5. Place the parcels in a baking pan, sprinkle them with 3–4 tablespoons water, and bake for 10–15 minutes. If you’d like them to be “rare” in the middle, let them cook for about 10 minutes. If you prefer them well done, bake for 15–20 minutes. They will be tender and moist either way.

6. Serve a salmon parcel with the roasted vegetables.







Nutrition facts per one serving: 49g fat, 34g protein, 22g total carbs, 4g fiber, 650 calories, 67% fat, 21% protein, 12% carbs

Keto variation:

Increase the cauliflower to 1 small head (20 oz).

Swap the sweet potato for 3 cups of mushrooms.

Nutrition facts per one serving: 49g fat, 36g protein, 10g total carbs, 4g fiber, 610 calories, 72% fat, 24% protein, 4% carbs

Customize your protein: 1 oz salmon fillet = 6 grams protein


Carnivore variation:

Makes 1 serving


2 medium salmon fillets, with skin (5 oz each)

2 tbsp duck fat

1 tsp salt





DIRECTIONS:

1. Preheat oven to 375°F.

2. Put the salmon fillets onto a large rectangle of parchment paper. The salmon pieces should be long and skinny so you’re able to fold them over.

3. Mix the duck fat and salt—if the duck fat is too solid, gently melt it in a pan.

4. Spread the fat evenly onto the two fillets. Wrap them up in the parchment paper and secure loosely with string if needed.

5. Place the parcels in a roasting pan, sprinkle with some water (3–4 tablespoons), and bake for 10–15 minutes before serving.







Nutrition facts per one serving: 61g fat, 58g protein, 0g total carbs, 0g fiber, 770 calories, 70% fat, 30% protein, 0% carbs


Roasted Pork Belly with Stir-Fry

Makes 4 servings


Pork belly is one of the fattiest cuts of meat and the protein content is much lower. You can modify this by using skinless pork belly (see protein calculations below).




Zest of 4 lemons

4 +1 cloves garlic, minced

A handful of fresh parsley, finely chopped

1¼ lb pork belly, raw

Salt and pepper, to taste

1 small red onion (2 oz), chopped

5 cups Chinese cabbage (15 oz), finely shredded

1 large sweet potato (10 oz), diced into small cubes (about ½-inch)

1 tbsp fresh chives, finely chopped

1 tbsp dried thyme





DIRECTIONS:

1. Preheat oven to 450°F.

2. Blend lemon zest, 4 cloves of garlic, and parsley together to make a gremolata. Season the pork belly with salt and pepper, then cover with a layer of gremolata. Roll the belly up like a Swiss roll and tie it tightly with string in the middle and at the two ends to secure.

3. Roast for 45 minutes, then reduce heat to 275°F and roast for two more hours.

4. Forty minutes before the meat is done, transfer some of the rendered pork fat to a frying pan and gently fry the onion and remaining clove of garlic. Add the cabbage and sweet potato to the pan, mix everything well, and cook for 30 minutes on low, covered, stirring occasionally.

5. Season with salt and pepper and add the herbs toward the end. Serve with a portion of the pork belly.







Nutrition facts per one serving: 79g fat, 17g protein, 20g total carbs, 4g fiber, 850 calories, 83% fat, 8% protein, 9% carbs

Keto variation:

Add an extra 2 cups of shredded cabbage (7 cups total).

Omit the sweet potato.

Nutrition facts per one serving: 794g fat, 16g protein, 7g total carbs, 3g fiber, 790 calories, 89% fat, 8% protein, 3% carbs

Customize your protein: 1 oz pork belly = 3 grams protein (15 grams fat); 3 oz skinless pork belly = 6 grams protein (3 grams fat)


Crackling-Top Pork Belly (carnivore)

Makes 4-5 servings


Plan ahead: Dry the pork belly with a paper towel, score the skin with a sharp knife, and leave uncovered in the fridge overnight to dry out the skin.




1¼ lbs pork belly

2 tsp salt

½ cup bone broth





DIRECTIONS:

1. Preheat oven to 475°F.

2. Season the pork belly with plenty of salt, massaging it well into the meat.

3. Place the pork into a roasting pan, skin side up. Roast for 40–50 minutes, checking occasionally after 30 minutes to ensure it doesn’t get too brown. The crackling should be golden and super crunchy.

4. Reduce the oven to 300°F and place the pork directly on the top rack of the oven. Make sure you put an empty tray under the pork to catch the juices.

5. Cook the meat for another 2–4 hours. After 2 hours, the meat will be soft and easy to carve; after 4 hours, the meat will be soft enough for “pulled pork.”

6. To serve, heat the broth with some of the pork drippings to use as a dipping sauce.







If you’re following the meal plan, be sure to set aside some of the rendered pork fat for breakfast on day 7.

Macros for this recipe are based on 4 oz pork belly with skin or 5 oz skinless pork belly.

Nutrition facts per one serving: 74g fat, 40g protein, 0g total carbs, 0g fiber, 830 calories, 80% fat, 20% protein, 0% carbs

Customize your protein: 3 oz pork belly = 8 grams protein (fat = 45 grams); 3 oz skinless pork belly = 17 grams protein (fat= 8 grams)


Liver Cakes with Pomegranate, Mint, and Fennel Salad

Makes 4 servings (about 12 liver “muffins”)


15 oz chicken liver

4 eggs

½ cup duck fat (3 oz)

4 tbsp olive oil

1 medium apple (6 oz)

2 small onions (4 oz)

1 tsp salt

¼ tsp ground black pepper

1 tsp dried thyme





DIRECTIONS:

1. Preheat oven to 325°F. Put all ingredients into a strong blender and pulse until you have a smooth, fairly liquid paste.

2. Pour into a silicone 12-muffin pan and bake for 15–25 minutes. If you don’t have a muffin pan, you can use a small baking dish lined with parchment paper. The mixture will be spread a bit thinner and will take less time to bake.

3. Invert the liver cakes onto a plate and serve with the Pomegranate, Mint, and Fennel Salad.








Pomegranate, Mint, and Fennel Salad


4 tbsp olive oil

2 bulbs fennel (6 oz), finely sliced across the width of the bulb

1 head of celery (about 7 stalks), finely chopped

12 heaped tbsp pomegranate seeds (about 2 small pomegranates [12 oz])

Salt and pepper, to taste

15 sprigs fresh mint, chopped

20 sprigs fresh tarragon, chopped

Juice of 1 lemon





DIRECTIONS:

1. Heat the olive oil in a frying pan and gently cook the fennel and celery for 15 minutes or until soft. Allow to cool.

2. Mix with the pomegranate seeds and herbs, then top the salad with the lemon juice and serve.







Nutrition facts per one serving: 59g fat, 28g protein, 22g total carbs, 7g fiber, 690 calories, 76% fat, 16% protein, 8% carbs

Keto variation:

For the liver cakes, swap the medium apple for a small one (3 oz).

For the salad, omit the pomegranate seeds and swap the lemon juice for 3 tablespoons apple cider vinegar.

Nutrition facts per one serving: 59g fat, 27g protein, 11g total carbs, 4g fiber, 660 calories, 81% fat, 16% protein, 3% carbs

Customize your protein: 1 oz chicken liver = 5 grams protein


Lamb and Liver Stir-Fry (carnivore)

Makes 1 serving


1 tbsp tallow

5 oz ground lamb

5 oz lamb, beef, or calf liver, sliced

1 tsp salt





DIRECTIONS:

1. Heat the tallow in a pan and fry the ground lamb over medium heat.

2. When it’s browned, add the sliced liver and stir-fry for no more than 3–5 minutes. Do not overcook so that the liver stays nice and tender.

3. Season well with salt and serve.







Nutrition facts per one serving: 62g fat, 53g protein, 0g total carbs, 0g fiber, 770 calories, 72% fat, 28% protein, 0% carbs

Customize your protein: 1 oz ground lamb = 5 grams protein; 1 oz lamb liver = 6 grams protein


Slow-Cooked Chicken

Makes 4 servings (and leftovers)


Tossing a chicken in the slow cooker is a great trick for lightening the cooking burden for the week. You can either enjoy it on its own or use it as the foundation for multiple meals, such as the Chick-adoo Breakfast, the Chicken Wraps, and the Shredded Chicken. You will also have plenty of lovely chicken stock that you can freeze in batches.




1 tbsp duck fat

1 whole chicken (4 lb)

1 tbsp dried rosemary

3 tsp salt

4 tbsp fresh rosemary





DIRECTIONS:

1. Heat the duck fat in the slow cooker and brown the chicken using the “fry” function. (If your slow cooker doesn’t have this feature, use a frying pan and then transfer the browned chicken to the slow cooker.) Season well with salt.

2. Cover the chicken with water and add the rosemary. Cover with the lid and cook overnight for at least 6–8 hours on low heat. Check that the chicken is fully cooked by wiggling the wing—it should be very loose. The chicken should be very tender and juicy—the flesh should easily come off the bones.







Nutrition facts per one serving: 56g fat, 52g protein, 0g total carbs, 0g fiber, 710 calories, 70% fat, 30% protein, 0% carbs
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Appendix A

Recommended Tests

Laboratory Tests


• Fastingi comprehensive metabolic panel (CMP), which includes a fasting glucose. The CMP includes tests of acid-base balance, electrolyte balance, kidney function, and liver function.

• Fasting* lipid panel (aka “cholesterol check”)

• Hemoglobin A1C: This is an estimate of your average blood glucose levels over the past three months.

• Vitamin B12: Levels below 220 pg/ml indicate deficiency. Levels above 500 pg/ml are ideal (note that this cutoff is much higher than the cutoff listed on standard lab reports). If your level falls between 220 and 500, your B12 status is questionable and needs further evaluation, in which case you should get a methylmalonic acid (MMA) level. A normal MMA (below 270 nmol/l) is reassuring that you have enough functional B12 in your system. An elevated MMA (above 370 nmol/l) suggests B12 deficiency. If your B12 level is low despite plenty of nutritious animal foods, consult with your health care practitioner. Many common health conditions and medications can interfere with B12 processing and absorption.

• Serum ferritin: This test can detect iron deficiency in its earliest stages, before it advances to anemia. Ferritin should be at least 100 ng/ml, a cutoff that differs from the normal range listed on standard lab reports.1 If your level is below 100, you are running low on iron. A ferritin level two to three times the upper limit of normal is a common sign of insulin resistance,2 and extremely high levels may indicate hemochromatosis (an iron storage disease).3

• Thyroid function tests: These may include TSH, T3, T4, free T3, free T4, anti-thyroid peroxidase antibody (anti-TPO), and anti-thyroglobulin antibody (TgAb) tests. These can be complicated to interpret, so if any of these are abnormal, consult with your physician. Note that levels of T3 (active thyroid hormone) tend to go down on ketogenic diets but this is unlikely to signal impaired thyroid function or impending hypothyroidism.4

• C-reactive protein (CRP): This is a test for inflammation. Below 1.0 mg/ml is ideal.

• Complete blood count (CBC): This tests for anemia, inflammation, and immune system problems.

• Fasting vitamin B6: This is a common and easily correctable nutrient deficiency. Levels above 30 nmol/l indicate adequate B6 status.

• Homocysteine: This tests for problems in pathways related to vitamin, amino acid, neurotransmitter, and antioxidant metabolism. Many things can cause a high homocysteine level, so if your level is too high (above 15 µmol/l), please consult with your health care practitioner.

• Free carnitine: If your carnitine level is low, you will have trouble burning fat for energy.

• Celiac screening panel (if not done in the past three years): This includes tissue transglutaminase IgA (anti-tTg) and total serum IgA tests.

• Medication levels: If you are taking any of the medications below, please have the level checked before you change your diet, especially if you move beyond the paleo diet to a low-carbohydrate, ketogenic, or carnivore diet.


[image: image] lithium

[image: image] clozapine

[image: image] tricyclic antidepressants

[image: image] anticonvulsant mood stabilizers (valproate, lamotrigine, etc.)5




Additional tests may be helpful depending on your personal health circumstances. Consult your health care professional.

Mental Health Self-Assessment Questionnaires

I recommend filling these out shortly before you begin your new diet and then again six to twelve weeks later. Assessment tools like these leave much to be desired, so if a question seems strange or doesn’t seem to apply to you, you can either skip it or write in how you feel. After the first time you use them, you can ignore the time frames suggested on the tops of the questionnaires and simply use the previous week as your time frame instead.


• Modified Yale Food Addiction Scale-2.0 (MYFAS-2.0) https://sites.lsa.umich.edu/fastlab/yale-food-addiction-scale/

• Altman Self-Rating Mania Scale (ASRM) https://psychology-tools.com/test/altman-self-rating-mania-scale

• Adult ADHD Self-Report Scale (ASRS) https://www.apaservices.org/practice/reimbursement/health-registry/self-reporting-symptom-scale.pdf

• Beck Depression Inventory (BDI) https://www.ismanet.org/doctoryourspirit/pdfs/Beck-Depression-Inventory-BDI.pdf

• Eating Disorder Diagnostic Scale (EDDS) http://www.ori.org/files/Static%20Page%20Files/EDDS.pdf

• Generalized Anxiety Disorder Assessment-7 (GAD-7) https://adaa.org/sites/default/files/GAD-7_Anxiety-updated_0.pdf

• Obsessive-Compulsive Inventory-Revised (OCI-R) https://simpleandpractical.com/wp-content/uploads/2020/02/OCI-R.pdf

• Self-Administered Gerocognitive Exam (SAGE) test for cognitive impairment https://wexnermedical.osu.edu/brain-spine-neuro/memory-disorders/sage/download-the-sage-test



Footnote

i Note: fasting means nothing by mouth except water and medicines for 12–14 hours prior to the blood draw—no caffeine, no diet beverages, etc.
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Appendix B
Selected Resources

You can find articles about nutrition science, ketogenic diets, and mental health on my website Diagnosis:Diet (https://www.diagnosisdiet.com).

General Nutrition Science and Metabolic Health


Big Fat Surprise by Nina Teicholz (Simon & Schuster, 2014)

Why We Get Sick by Benjamin Bikman (BenBella Books, 2020)

Good Calories, Bad Calories by Gray Taubes (Knopf, 2007)

Real Food for Pregnancy by Lily Nichols (Lily Nichols, 2018)

The Obesity Code by Jason Fung (Greystone, 2016)


Mental Health


Brain Energy by Christopher M. Palmer (BenBella, 2022)

The Alzheimer’s Antidote by Amy Berger (Chelsea Green, 2017)

Grain Brain by David Perlmutter (Rev. ed. Little Brown Spark, 2018)

The End of Alzheimer’s by Dale E. Bredesen (Avery, 2017)

Answers to Anorexia by James M. Greenblatt (2nd ed. Friesen Press, 2021)


Paleo Diets


The Paleo Diet by Loren Cordain (Wiley, 2011)

It Starts with Food by Hartwig Dallas and Melissa Urban (Victory Belt, 2014)

The Paleo Solution by Robb Wolf (Victory Belt, 2017)


COOKBOOKS


The Whole 30 by Melissa Hartwig Urban and Dallas Hartwig (Houghton Mifflin Harcourt, 2015)

Nom Nom Paleo by Michelle Tam and Henry Fong (Andrews McMeel Publishing, 2013)


Ketogenic Diets


Metabolic Mind (https://www.metabolicmind.org): A pioneering non-profit initiative launched by the Baszucki Group to share information and resources about the emerging field of metabolic psychiatry.

The Virta Health blog (https://www.virtahealth.com/blog): Educational content produced by leading scientists in the field of metabolic health.

The Charlie Foundation for Ketogenic Therapies (https://charliefoundation.org): A veteran nonprofit organization with a focus on epilepsy care.

KetoMojo (http://www.keto-mojo.com): A content-rich website focused on ketogenic diets and ketone monitoring.

The Levels Health mental health blog (www.levelshealth.com/blog/category/mental-health)

Ken Berry MD’s YouTube channel (https://www.youtube.com/@KenDBerryMD)

Ketogenic Diet and Metabolic Therapies by Susan A. Masino, ed. (2nd ed., Oxford, 2022)

Ketogenic Diet Therapies for Epilepsy and Other Conditions by Eric Kossoff MD, et al. (7th ed. Demos Health/Springer, 2021)

Ketogenic edited by Timothy Noakes and Nutrition Network (Academic Press, 2023)

The Case for Keto by Gary Taubes (Knopf, 2020)


COOKBOOKS


Maria Emmerich’s collection of ketogenic cookbooks, especially Easy Dairy-Free Ketogenic Recipes (Victory Belt, 2018)

The Ketogenic Kitchen by Domini Kemp and Patricia Daly (Chelsea Green, 2016)


ATHLETIC PERFORMANCE


The Art and Science of Low Carbohydrate Performance by Jeff Volek and Stephen Phinney (Beyond Obesity, 2012)


CONTINUING EDUCATION RESOURCES FOR HEALTH PROFESSIONALS


Ketogenic Diets for Mental Health clinician training program (https://www.diagnosisdiet.com/training) Taught by Dr. Georgia Ede; accredited for medical and nutrition professionals

Ketogenic Therapeutics Mastery (https://www.ketomastery.pro) Taught by Beth Zupec-Kania, RD and Denise Potter, RDN; accredited by the Academy of Nutrition and Dietetics

The European Keto-Live Centre (https://www.european-keto-live-centre.com) hosts live and recorded content focused on ketogenic metabolic therapies for noncommunicable diseases.

The Metabolic Health Initiative (https://www.metabolicinitiative.com) hosts live and digital content focused on nutrition, metabolism, clinical care, and human performance.

The Nutrition Network (nutrition-network.org) offers online trainings in low-carbohydrate nutrition for clinicians and coaches.

The Society of Metabolic Health Practitioners (https://thesmhp.org) offers clinical consensus guidelines, professional resources, educational content, and a path to accreditation for low-carbohydrate practitioners.

Treating Metabolic Syndrome, Type 2 Diabetes, and Obesity with Therapeutic Carbohydrate Restriction (https://www.dietdoctor.com/cme) is a free CME-course produced by Dr. Andreas Eenfeldt, Dr. Bret Scher, Dr. Adele Hite and Franziska Spritzler, RD, CDE.


CLINICIAN DIRECTORIES


The Ketogenic Diets for Mental Health Clinician Directory (https://www.diagnosisdiet.com/directory), created and hosted by Dr. Ede; limited to practitioners who use ketogenic diets to treat mental health conditions.

Diet Doctor’s low-carb clinician directory: (https://www.dietdoctor.com/low-carb/doctors)

Society of Metabolic Health Practitioners low-carb clinician directory: (https://thesmhp.org/directory)


MACRONUTRIENT CALCULATORS


Free online ketogenic diet calculators you can use to personalize your macronutrient ratios:

Maria Mind Body Health (https://mariamindbodyhealth.com/new-keto-calculator)

Keto-Mojo (https://keto-mojo.com/mymojomacros-keto-macro-calculator)


Carnivore Diets


Amber O’Hearn’s website (https://www.mostly-fat.com/eat-meat-not-too-little-mostly-fat)

Justmeat.co (https://www.justmeat.co): a compilation of carnivore resources

The Carnivore Diet by Shawn Baker (Victory Belt, 2019)

The Carnivore Cookbook by Maria Emmerich and Craig Emmerich (Victory Belt, 2020)


Miscellaneous





FOOD ADDICTION


Fork in the Road by Jen Unwin (FITR Publishing, 2021)

Food Junkies by Vera Tarman (2nd ed. Dundurn, 2019)

Bitten Jonsson, RN, Leg.SSK offers certification trainings in Holistic Addiction Medicine focused on food and sugar addiction (https://www.bittensaddiction.com/en/professional-training).


HISTAMINE INTOLERANCE


“Freshness Counts: Histamine Intolerance” (https://www.diagnosisdiet.com/full-article/histamine-intolerance)

“Histamine Intolerance: Understanding the Science” (https://www.diagnosisdiet.com/full-article/histamine-intolerance-science)


CHOLESTEROL


Lipid researcher Dave Feldman’s website (https://cholesterolcode.com) educates, empowers, and supports people interested in understanding cholesterol testing

David M. Diamond, Benjamin T. Bikman, and Paul Mason, “Statin Therapy Is Not Warranted for a Person with High LDL-Cholesterol on a Low-Carbohydrate Diet.” Current Opinion in Endocrinology, Diabetes, and Obesity 29, no. 5 (2022): 497–511, https://doi.org/10.1097/MED.0000000000000764.


ETHICAL AND ENVIRONMENTAL CONCERNS ABOUT MEAT


Defending Beef by Nicolette Hahn Niman (Rev. ed. Chelsea Green, 2021)

Sacred Cow by Diana Rodgers and Robb Wolf (BenBella Books, 2020)

The Vegetarian Myth by Lierre Keith (Flashpoint Press, 2009)


BMI CALCULATOR


CDC’s Adult BMI Calculator: https://www.cdc.gov/healthyweight/assessing/bmi/adult_bmi/english_bmi_calculator/bmi_calculator.html












Appendix C
Essential Micronutrients and Brain Metabolism

As discussed in chapters 4 and 5, micronutrients are indispensable to the building and burning pathways that make up the miracle of brain metabolism. My goal in creating this resource was to help bring this generic list of players to life by describing the fascinating tasks each nutrient performs, paying special attention to the contributions each one makes to maintaining mental health.

Try not to think of this as a list of supplements—these are essential ingredients we are supposed to be able to obtain from our diets. We are best adapted to absorbing, utilizing, and achieving proper balance of these nutrients when we consume them in whole foods, not as isolated, concentrated extracts.

Vitamin A (retinol and related compounds): True vitamin A compounds (not to be confused with beta-carotene and similar compounds found in carrots and certain other colorful plant foods) belong to a family of fat-soluble hormones best known for their role in eye health, specifically for making both night vision and color perception possible.1 Less commonly known is that vitamin A influences the genes involved in the growth and development of all cells, and therefore is crucial to the development and maintenance of the entire brain. Learning and memory also rely heavily on vitamin A to help connect neurons in new patterns to solidify knowledge.2 Vitamin A deficiency in early life increases the risk for autism, and problems with vitamin A signaling may play a role in the development of schizophrenia. Vitamin A signaling can decline with age, contributing to cognitive deficits later in life.

The Busy B’s: Even though they look nothing alike and have unique responsibilities, the B vitamins are often lumped together and referred to as “B complex,” because they all serve as coenzymes (enzyme assistants) that help cells extract energy from food and assemble vital molecules, so they are indispensable to multiple burning and building pathways.3 We must consume foods rich in B vitamins regularly because most of them can’t be stored in our tissues, with the notable exception of vitamin B12, which we store in the liver. Since the brain is a high-energy organ, even brief deficiency of a single member of the B vitamin family can slow the brain’s machinery and lead to vague, nonspecific psychiatric symptoms, such as fatigue, apathy, or insomnia.

Vitamin B1 (thiamine) helps make and break the bonds that hold molecules together. It plays essential roles in both glycolysis (Engine G) and the citric acid cycle (part of Engine M), and connects the two pathways by converting pyruvate to acetyl CoA. It also helps the pentose phosphate pathway to make DNA and RNA, and assists in the construction of the neurotransmitters acetylcholine, glutamate, and GABA. Since glucose processing requires thiamine, diets high in carbohydrate increase thiamine requirements. Deficiency remains widespread in parts of the world that rely heavily on starchy staples like rice and have poor access to thiamine-rich protein sources.4

Vitamin B2 (riboflavin) is an integral part of FAD, which carries electrons to the electron transport chain. Riboflavin helps build antioxidants and synthesize vitamin B3, and is also required to activate vitamins B6 and B9.5

Vitamin B3 (niacin) is an integral part of NAD, which is used by hundreds of enzymes to help transfer electrons between molecules. Severe, advanced niacin deficiency causes pellagra, a disease which can lead to depression, psychosis, delirium, and dementia.

Vitamin B5 (pantothenic acid) is an integral part of CoA (coenzyme A), which changes the shape of large molecules to help them undergo chemical reactions more easily. Vitamin B5 participates widely in metabolism but is particularly important to the assembly of components needed for growth and is required to activate folate (vitamin B9).6

Vitamin B6 (pyridoxine) is used by dozens of enzymes to help transfer carbon building blocks between molecules. Vitamin B6 is required for gluconeogenesis, amino acid processing, and to make vitamin B3, DNA, RNA, serotonin, dopamine, norepinephrine, and GABA.7

Vitamin B7 (biotin) helps add carbon building blocks to molecules, regulates gene activity, and supports gluconeogenesis, the production of blood glucose.8

Vitamin B9 (folate) supplies the carbon building blocks needed to help vitamin B12 make DNA, myelin, and certain neurotransmitters including serotonin, dopamine, and norepinephrine.9 Cells can’t multiply without DNA, so folate requirements are much higher in times of rapid growth and development (such as pregnancy), and in parts of the body that replenish cells frequently, such as the bone marrow where red blood cells are produced. This is why folate deficiency can cause anemia (low red blood cell count) and neural tube defects such as spina bifida. Flour and cereal fortification programs in many countries have helped prevent deficiencies, but these use synthetic folic acid rather than the natural folate found in foods. Best animal food source is liver; good plant sources include spinach, asparagus, and avocado.

Vitamin B12 (cobalamin): Whereas most B vitamins participate in dozens to hundreds of metabolic reactions, B12 serves only two enzymes, so we need very little B12 and it can take years to deplete our reserves. The first enzyme helps vitamin B9 (folate) move carbon building blocks between molecules to make neurotransmitters and DNA (which is why B12 deficiency, like folate deficiency, can cause anemia), and the other enzyme is used to build myelin.10 Vitamin B12 deficiency is not uncommon even in affluent countries, partly because so many medications and health conditions can interfere with B12 absorption, and partly because diets low in animal foods are becoming more prevalent. B12 deficiency can lead to a variety of psychiatric symptoms, including depression, psychosis, memory problems, and personality changes.11 B12 is only found in animal foods; good sources include shellfish, fish, and red meat.

Vitamin C (L-ascorbic acid) is a coenzyme required to build collagen (a component of the blood-brain barrier), and helps regulate the production of myelin which insulates brain circuits.12

Vitamin D3 (cholecalciferol): Strictly speaking, vitamin D3 is not essential in the diet because your skin can produce it if exposed to enough sunlight. Vitamin D is a fat-soluble hormone that influences brain development, calcium balance, antioxidant defenses, and neuroplasticity—the creation of new neuron networks in response to new experiences, which is key to learning and memory.13 Vitamin D deficiency is very common, particularly in people with insulin resistance, and deficiency during pregnancy increases risk for autism.14 Good dietary sources include fish and pork.

Vitamin E (alpha-tocopherol) helps protect unsaturated fatty acids (MUFAs and PUFAs) from oxidative damage, helps maintain the shape of cell membranes, and regulates genes involved in protecting cell membrane function.15

Vitamin K1 helps add carbon groups to clotting proteins, allowing them to bind calcium and initiate the “coagulation cascade” to prevent uncontrolled bleeding.16

Vitamin K2 is a much-overlooked fat-soluble hormone that activates proteins involved in brain cell growth and survival and participates in the production of vital membrane fats (sphingolipids), including those needed to make myelin.17 Several different forms of K2 exist, but 98 percent of the K2 in the human brain exists in a form called MK-4.18 Best dietary sources are liver and egg yolks.

Calcium: Like a scout, calcium carries high-priority messages about energy demands, neurotransmitter supply, and cell health from the outer reaches of the neuron to deep inside the mitochondria and nucleus (the cell’s command center) so they can rapidly adapt to changing circumstances.19 Glutamate and GABA receptors use calcium, and calcium signaling is critical for learning and memory (neuroplasticity), neurotransmitter release, and even cell survival. If the cell is in dire straits due to viral infection, lack of oxygen, or other serious threats, large amounts of calcium will rush in, initiating the cell’s suicide program (apoptosis).20

Chloride is the dominant negatively charged ion in the brain. It helps regulate fluid balance and cell volumes and cooperates with sodium to maintain neurons’ readiness to fire.21

Choline: The vast majority of choline is used to make phosphatidylcholine, an essential component of cell membranes. Choline is also used to build myelin, DNA molecules, and the neurotransmitter acetylcholine. Choline was only recognized as an essential nutrient in 1998, so little is known about how deficiency affects mental health, but early studies suggest that choline deficiency may affect attention and memory, perhaps because acetylcholine is so important to these brain functions.22 Studies find that most people in the United States do not consume adequate choline; best sources are red meat, liver, eggs, and fish roe.

Copper: The electron transport chain relies on copper to pull electrons through one of its large enzyme complexes (cytochrome c oxidase) as it works to make ATP. The enzyme that transforms dopamine into norepinephrine depends on copper as well.23

Iodine is an integral part of thyroid hormone, which is not only a major orchestrator of brain development in early life but also supports healthy brain metabolism throughout the life span.24 Iodine deficiency causes hypothyroidism (low thyroid hormone activity); when this occurs during pregnancy, it can lead to irreversible cognitive deficits in the developing baby. Iodine deficiency is widespread, affecting up to two billion people, including in the United States and Europe, and is a leading cause of preventable intellectual disabilities worldwide.25 In adults, hypothyroidism can cause symptoms of depression such as apathy and fatigue, and can even cause reversible dementia, likely due in part to sluggish brain glucose metabolism.26 Best food sources are fish, shrimp, seaweed, and iodized salt.

Iron: When we think of iron, we think of blood, but this mineral’s responsibilities extend far beyond carrying oxygen to the brain in red blood cells. Iron is gifted with the ability to exist in two different charged states, so it can give and receive electrons easily. This special talent makes it indispensable to the electron transport chain and many other pathways, including those used to construct DNA, myelin, and the neurotransmitters serotonin, dopamine, and norepinephrine.27 Iron deficiency is the most common nutrient deficiency in the world, affecting more than 25 percent of the world’s population, most of whom are pregnant women and very young children. Since iron is needed to build DNA and myelin, iron deficiency during pregnancy can have irreversible effects on a child’s intelligence, memory, and attention, and can increase risk for autism and schizophrenia.28 Best dietary sources are red meat, liver, mussels, and oysters.

Magnesium’s compact size and strong positive charge give it magnetic properties useful in hundreds of chemical reactions, helping to generate energy, build proteins, and stabilize genes. Magnesium exists in balance with calcium and zinc, which keeps their destructive influences in check. One of magnesium’s most intriguing tasks is to sit stubbornly inside glutamate receptors (NMDA receptors, to be exact), plugging them up and preventing positive ions from entering the cell. Only when a strong electrical signal comes along will magnesium pop out like a champagne cork and allow those ions to pour in so the neuron can fire. NMDA receptors are particularly important for learning, memory, and healthy circadian rhythm (sleep-wake patterns).29

Manganese: The antioxidant enzyme superoxide dismutase, which shields mitochondria from free radical damage, contains manganese. The multipurpose enzyme glutamine synthetase, which is used to manufacture glutamine, glutamate, and GABA, as well as to detoxify glutamate and ammonia in the brain,30 also requires manganese.

Molybdenum: Only four enzymes in the body require molybdenum. These enzymes help prevent DNA mutations and support healthy uric acid levels (which protects the brain against oxidative stress).

Phosphorus is an essential component of cell membranes, DNA and RNA, ATP molecules (the P stands for phosphate), and bone. It also participates in multiple chemical reactions and helps regulate the pH of the blood.

Potassium is the dominant positively charged ion inside neurons, with concentrations maintained at roughly thirty times higher inside than outside to help maintain neurons’ readiness to fire.31 The enzyme that releases energy from ATP also requires potassium.

Selenium: Several antioxidant enzymes contain selenium, including glutathione peroxidase, which helps protect the brain against stress, including oxidative stress.32

Sodium is the dominant positively charged ion outside neurons, with concentrations maintained at roughly ten times higher outside than inside to help maintain neurons’ readiness to fire.33

Sulfur is an essential component of insulin and glutathione (one of the most important antioxidants in the brain). It is also required to build two amino acids (cysteine and methionine) and helps guide electrons through the electron transport chain.

Zinc allows certain proteins to fold into their correct shapes and assists certain enzymes in their catalytic duties. Zinc is required for healthy immune system function and neurotransmitter activity. One of zinc’s unique responsibilities is to burst out of tiny storage compartments into the synapse alongside glutamate (a stimulating neurotransmitter) to buffer its signal. Zinc also behaves as a natural dopamine reuptake inhibitor, prolonging dopamine signaling in the synapse. Zinc ripens young BDNF (brain derived growth factor) molecules to maturity so they may fertilize developing neurons, supporting the process of neuroplasticity. Zinc is also central to the process of autophagy; when mitochondria or other critical cell components are damaged beyond repair and need to be destroyed, zinc helps calcium flip the kill switch, partly by intentionally generating oxygen free radicals to attack them from within and finish them off.34
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EATING PRETZELS INCREASES
RISK OF ALCOHOLISM

New study claims reducing
pretzel consumption could
decrease liver disease

Associated Press A study by the
Acme Center for Nutritional
Research was published last
week indicating a strong correla-
tion between pretzel consump-
tion and alcoholism leading
researchers to believe that they
may have found a new risk
factor for the disease that could
have profound effects on alco-
hol-related health issues.
Researchers examined data
from dietary questionnaires of
10,000 participants over 15
years and found that rates of
alcoholism increased 38% for
those who had more than three

“We were quite surprised
when we noticed the pattern, but
it really was undeniable,” lead
researcher Marianne Portenstein
stated. “Even more interesting, it
appears that the risk is even
higher with malt beverages, a
factor never specifically identi-
fied before. If you cat pretzels
and have alcoholism in your
family, this is something you
really want to be aware of.”

‘The California Wine Growers
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that they were at lower risk
because most preferred cheese,
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