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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.




PART 1


RETHINKING BRAIN FOOD




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





W e 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.




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





O ur 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.



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.


  

   [image: A pyramid diagram ranking the hierarchy of evidence, from meta-analyses of RCTs at the top to case studies and case reports at the bottom.]
            



   Description
   Meta-analyses of RCTs are ranked at the top of the pyramid, followed by randomized control trials second. Third and centre are nonrandomized control trials, followed by epidemiological/observational studies fourth, and finally case studies and case reports at the base.

     
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 beetroots. 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.

[image: A map of central London in 1854, showing the water pumps and cholera outbreaks along Oxford Street, Regent Street, and the south-east area between the two.]

An 1854 map of the Soho neighborhood of London with public water pumps indicated by encircled Ps 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.)

[image: Image]

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.”

[image: A fictional newspaper front page featuring the headline ‘Eating pretzels increases risk of alcoholism – New study claims reducing pretzel consumption could decrease liver disease’]

Suzanne Smith

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.
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(1 fresh or % cup canned)
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