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Praise for Brain Energy


“Brain Energy is a dramatic breakthrough in understanding mental illness by a leading Harvard psychiatrist who provides a revolutionary road map for people suffering from depression, anxiety, bipolar disease, in fact, almost any brain disorder. The discoveries of brain science have forced us to reimagine mental health and provide hope in a field that for many has not provided significant relief from suffering. If you suffer any mental health challenges (who hasn’t), then this book just might change your life.”


—Mark Hyman, MD, senior advisor at the Cleveland Clinic Pr_R for Functional Medicine and 14-time New York Times bestselling author


“Brain Energy provides a long-awaited unifying mechanism underlying a vast spectrum of mental illness conditions. And this new paradigm will undoubtedly usher in potent therapeutic interventions for pervasive psychiatric conditions for which standard pharmaceutical approaches have proven minimally effective. Christopher Palmer’s work empowers patients and their health care providers alike.”


—David Perlmutter, MD, #1 New York Times bestselling author of Grain Brain


“Dr. Palmer takes a provocative and insightful look into the origins of mental disorders, which have profound implications for how we treat the disease . . . and for our diet.”


—Jason Fung, MD, nephrologist and author of three bestselling health books


“Psychiatry will never be the same. The medical profession needs to apply Biochem 101 if it’s going to solve mental illness—and metabolic illness, while they’re at it. Christopher Palmer poses the hypothesis, supports it with data, and, in my humble opinion, nails the treatment: feed the brain what it needs.”


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


“For more than two decades, Dr. Palmer has organized world leaders in psychiatry to educate clinicians about emerging innovations in the field. He challenges the status quo with this brave new idea in Brain Energy that instructs us to seek simple solutions to human problems, rather than chemical ones that can only change biology, not lived experience. Brain Energy is a book all psychiatric professionals should read as a useful criticism of our field’s major deficits. It is a book all people should read to understand how much they can do (and not do) for the sake of their mental health. Basic health is self-evident but takes courage to commit to taking exquisite care of your body and, by extension, your brain.”


—Lois W. Choi-Kain, MD, MEd, director of the Gunderson Personality Disorders Institute and assistant professor of psychiatry at Harvard Medical School


“After a bipolar episode at age nineteen, our son was seen by more than forty mental health practitioners and prescribed twenty-nine different medications. But it was not until he started on a ketogenic metabolic therapy under the guidance of Dr. Chris Palmer that he got his mind and his life back. Dr. Palmer’s metabolic approach has the potential to radically impact the world’s mental health epidemic. Brain Energy is a must-read.”


—David Baszucki, founder and CEO of Roblox and cofounder of the Baszucki Group, and Jan Ellison Baszucki, author of A Small Indiscretion and cofounder of the Baszucki Group


“If you have ever been dissatisfied with the rather hard-to-defend explanations of mental illness, this groundbreaking book is for you. Palmer, a practicing psychiatrist, not constrained by the received wisdom of the field, audaciously travels further than most. He puts forward a strong case for throwing away what we were taught about the causes, the diagnosis, and the treatment of psychiatric disorders. Instead, he brings the tiny mitochondria, once mere bacteria, into center stage and takes you on an exhilarating intellectual journey to reveal the new beginnings of psychiatry.”


—Zoltán Sarnyai, MD, PhD, professor and head of the Laboratory of Psychiatric Neuroscience, James Cook University, Australia


“Dr. Christopher Palmer has written a must-read primer for anyone considering understanding and treating mental health. The book will guide you to understand why metabolism and mitochondria are fundamental to keep your brain healthy . . . a call to action to transform mental health treatment. Read this book—and learn from one of the best.”


—Ana C. Andreazza, PhD, professor of pharmacology and psychiatry, University of Toronto and founder and scientific director, Mitochondrial Innovation Initiative


“Dr. Palmer is uncanny in his synthesizing extant literature and providing a prescient thesis on the pathoetiologic and potentially therapeutic role of metabolics of neuropsychiatric conditions. The thesis and framework proffered by Dr. Palmer provides for many prevention and therapeutic opportunities in psychiatry and take us one step closer to disease-modifying possibilities.”


—Roger S. McIntyre, MD, FRCPC, professor of psychiatry and pharmacology at the University of Toronto, Canada


“Brain Energy, by Dr. Chris Palmer, is the much-needed new perspective on mental health that could revolutionize the way we think about, research, and treat mental health conditions. It’s a guaranteed best-seller, a book you won’t want to put down, and one that could change your life or that of a loved one. The nuance, clarity, and sensitivity with which Dr. Palmer addresses the complex issues of mental illness is nothing short of incredible. He brings his skills as a Harvard-trained clinical psychiatrist to bear in his writing, anticipating the reader’s next question and then weaving it into a narrative that is the perfect mix between science lesson and storybook. Filled with brilliant analogies, jaw-dropping statistics, fascinating scientific details, and moving patient stories, this book is an absolute must-read. And, speaking as both a PhD scientist myself and a Harvard medical student, I wish this book could be mandatory reading for the next generation of doctors. If it were, I’d suspect we’d see rates of metabolic diseases, including mental health conditions, start to dip within a generation. This book will change many lives.”


—Nicholas Norwitz, PhD in neurometabolism (University of Oxford) and Harvard Medical Student


“There is so much we do not know about the relationship among metabolism, health, and disease. Thankfully, Dr. Christopher Palmer cuts through the noise and tackles mental disorders by focusing on first principles: metabolism is the foundation of brain health, and brain health is the foundation of our best future. Brain Energy is a book that cannot be read and incorporated into policy soon enough: mental disorders are an accelerating crisis, especially among children. This is not rocket science; it’s neuroscience.”


—Susan A. Masino, PhD, professor of applied science and neuroscientist at Trinity College


“Kudos to Dr. Chris Palmer for penning a thought-provoking and superb book on the revolutionary breakthroughs occurring in psychiatry, a discipline in medicine that has suffered far too long and from too much stigma. It’s a must-read for all of us as we undoubtedly, without exception, have a family member or a dear friend battling a challenging psychiatric condition. There is finally optimism and light at the end of the dark tunnel.”


—Sanjiv Chopra, MBBS, MACP, FRCP, professor of medicine at Harvard Medical School and bestselling author


“It is clear to me from clinical practice that what we eat and drink affects our brain function and mental health but I never understood why. Dr. Palmer brilliantly connects the dots to explain why this is true. A pioneering work!”


—Eric C. Westman, MD MHS, director of the Duke Keto Medicine Clinic


“Dr. Palmer’s Brain Energy seemed to take me by the hand and gently walk me through the most complex of medical journeys—arriving at the most fascinating yet incredibly logical conclusions. Though not a scientist, I was able to follow and actually become riveted during every step of the journey. His rare ability to explain sophisticated scientific and medical concepts in lay terminology makes it accessible to a very wide audience. His case is carefully and thoroughly constructed. The dots are always connected. His frequent use of anecdotes and examples is also helpful. Visualizing metabolism by comparing it to automobile traffic is kind of brilliant. Turning the Titanic of the understanding of mental health from genetic to metabolic underpinnings is not going to be easy, but Brain Energy seems to be a huge swing in the right direction.”


—Jim Abrahams, director of The Charlie Foundation for Ketogenic Therapies


“Not since the foundational theories of psychodynamics (Sigmund Freud) and behaviorism (John Watson) has a bold and potentially transformative new proposition emerged to explain the mounting epidemic of mental illness throughout the world and across the age-span. Dr. Chris Palmer’s groundbreaking theory is that abnormalities in brain energy metabolism are likely root causes of psychiatric conditions and that dietary and metabolic approaches can be exploited to benefit patients, and even the general population at large. Brain Energy is a must-read for everyone interested in brain and mental health.”


—Jong M. Rho, MD, professor of neurosciences and pediatrics at the University of California San Diego
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To my mother


My futile attempts to save you from the ravages of mental illness


lit a fire in me that burns to this day. I’m sorry I didn’t figure


this out in time to help you. May you rest in peace.









Introduction


For more than twenty-five years as a psychiatrist and neuroscience researcher, I have been asked the question “What causes mental illness?” countless times by patients and their family members. When I first began my career, I would give long answers that made me sound educated and competent. I’d talk about neurotransmitters, hormones, genetics, and stress. I would describe the treatments we would be using and offer hope that they would make things better. After a few years of this, however, I began to feel like a fraud. You see, people often weren’t getting that much better. Treatments would sometimes work for a few months, or even a year or two, but more often than not, the symptoms would come back. At some point, I began telling people the simple truth: “No one knows what causes mental illness.” Although we understand many risk factors, no one knows how they all fit together. I still tried to offer hope by assuring people that we had many different treatments at our disposal and that we would try one after another until we found one that worked. Sadly, for many of my patients, we never did.


That all changed for me in 2016 when I helped a patient lose weight. Tom was a thirty-three-year-old man with schizoaffective disorder, a cross between schizophrenia and bipolar disorder. He had suffered from hallucinations, delusions, and mental anguish every day of his life over the last thirteen years. He was tormented by his illness. He had tried seventeen different medications, but none had worked. The medications sedated him, which reduced his anxiety and agitation, but they didn’t stop his hallucinations or delusions. What’s more, they’d caused him to gain over one hundred pounds. He had long been plagued by low self-esteem, and being so overweight only added to this. He had become a near hermit, and our weekly sessions were some of his only excursions into the outside world. This is partly why I agreed to help him lose weight: I was the doctor he saw most often, and he wasn’t in the market for a referral to a specialist he’d never met. More to the point, it was highly unusual for him to take action to improve his health in some way. Maybe losing weight could help him gain a sense of control over his life. After experimenting with several approaches without success, we decided to try the ketogenic diet—a diet low in carbohydrates, moderate in protein, and high in fat.


Within weeks, not only had Tom lost weight, but I began to notice remarkable and dramatic changes in his psychiatric symptoms. He was less depressed and less sedated. He began making more eye contact, and when he did, I saw a presence and spark there that I had never seen before. Most astonishingly, after two months, he told me that his longstanding hallucinations were receding and that he was rethinking his many paranoid conspiracy theories. He began to realize that they weren’t true and probably never had been. Tom went on to lose 150 pounds, move out of his father’s home, and complete a certificate program. He was even able to perform improv in front of a live audience, something that would have been impossible for him prior to the diet.


I was flabbergasted. I had never seen anything like this in my entire career. While it’s possible that losing weight might reduce anxiety or depression in some people, this man had a psychotic disorder that had resisted more than a decade of treatment. Nothing in my knowledge or experience suggested that the ketogenic diet would treat his symptoms. There seemed to be no reason it should.


I began digging into the medical literature and discovered that the ketogenic diet is a longstanding, evidence-based treatment for epilepsy. It can stop seizures even when medications fail to. I quickly realized an important connection—we use epilepsy treatments in psychiatry all the time. They include medications like Depakote, Neurontin, Lamictal, Topamax, Valium, Klonopin, and Xanax. If this diet also stops seizures, maybe that’s why it was helping Tom. Based on this additional information, I began using the ketogenic diet as a treatment with other patients and when it continued to be successful, I soon found myself collaborating with researchers around the world to explore it further, speaking globally on this topic, and publishing papers in academic journals demonstrating its effectiveness.


I set out on a journey to understand how and why this diet worked for my patients. Along with its use in epilepsy, the ketogenic diet is also used in treating obesity and diabetes, and is even being pursued as a treatment for Alzheimer’s disease. At first, this was confusing and a bit overwhelming. Why would one treatment work for all of these disorders, even if only in some people? Ultimately, it was this question that opened the door to something much bigger than the inquiry I’d begun with. It forced me to uncover the connections between these different disorders and integrate this understanding with everything that I already knew as a neuroscientist and psychiatrist. When I finally put all the pieces together, I realized that I had stumbled upon something beyond my wildest dreams. I had developed a unifying theory for the cause of all mental illnesses. I call it the theory of brain energy.
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This is not a book about the ketogenic diet—or any diet at all. It’s also not solely concerned with serious mental illness; the scientific insights in this book apply to mild depression and anxiety as well. In fact, it may change the way you think about all human emotions and experiences. I am not offering a simple cure-all for mental illness, or advocating for any single treatment. The unexpected effectiveness of that particular treatment was only the first clue that started me on the path to a new way of understanding mental illness. This book will share that understanding with you, taking you on a journey that I hope will transform the way you think about mental illness and mental health.


Here’s a quick overview of what’s in store:




•I’ll begin by reviewing where we are now in the mental health field: the problems and questions that plague us, and why they matter.


•You’ll learn something that may seem shocking—mental disorders are not distinct entities. This includes diagnoses like depression, anxiety, PTSD, OCD, ADHD, alcoholism, opioid addiction, eating disorders, autism, bipolar disorder, and schizophrenia. There is tremendous overlap in symptoms for different disorders, and many people are diagnosed with more than one. And even among disorders with symptoms that are very different, the underlying biological, psychological, and social factors overlap significantly.


•I’ll explore the surprising connections between mental disorders and some physical ones such as obesity, diabetes, heart attacks, strokes, pain disorders, Alzheimer’s disease, and epilepsy. In order to truly understand what causes mental illness, these connections need to be understood as well.


•This will all come together to reveal that mental disorders are metabolic disorders of the brain.


•In order to understand what this means, you’ll need to understand metabolism. It’s a lot more complicated than most people realize, but I’ll do my best to make it as simple as possible. Tiny things called mitochondria are key. Metabolism and mitochondria can explain all the symptoms of mental illness.


•I’ll discuss the differences between normal mental states and mental disorders. For example, we all experience anxiety, depression, and fear at different times in our lives. These experiences aren’t disorders—they are a normal part of being human. However, when these things happen at the wrong time or in an exaggerated way, they may cross the line from mental state to mental disorder. You’ll see that all mental states, even normal ones, relate to metabolism. For example, “stress” is a mental state that affects metabolism—it takes a metabolic toll. If it occurs for prolonged periods of time or is extreme, it can lead to mental illness. But so can anything else that affects your metabolism.


•I will share with you five broad mechanisms of action that can explain the clinical and neuroscientific observations we see in all mental disorders.


•I’ll show you that all the known contributing factors to mental illness, including things like genetics, inflammation, neurotransmitters, hormones, sleep, alcohol and drugs, love, heartbreak, meaning and purpose in life, trauma, and loneliness, can be tied directly to effects on metabolism and mitochondria. I’ll demonstrate how all these contributing factors affect metabolism, which then affects the function of cells, which can then result in symptoms of mental illness.


•You’ll learn that all current mental health treatments, including the psychological and social ones, likely work by affecting metabolism.


•This new understanding of mental illness leads to new treatments, ones that offer the hope of long-term healing as opposed to just symptom reduction. They will sometimes be more difficult than just taking a pill, but they are well worth the effort. While more research will lead to additional new treatments, the exciting news is that many therapeutic options are available today.





To be clear, I am not the first to suggest that metabolism and mitochondria are related to mental illness. In fact, I am building on decades of research. Without these other researchers and their pioneering work, this book wouldn’t exist. I’ll share many of their groundbreaking studies in the pages to come. However, for the first time, this book puts the pieces of the puzzle together to reveal one coherent theory. This theory integrates existing biological, psychological, and social research, and offers one unifying framework for explaining and treating mental illness.


Brain Energy not only provides long-elusive answers, it offers new solutions. I hope it will end the suffering and change the lives of millions of people throughout the world. If you or someone you love is affected by a mental illness, it might just change your life, too.










Part I



Connecting the Dots









Chapter 1


What We’re Doing Isn’t Working


MENTAL HEALTH TODAY


The World Health Organization estimated that in 2017, almost 800 million people on our planet suffered from mental health disorders. This represents a bit over 10 percent of the world’s population, or one in every ten people. When substance use disorders are included in the count, the number climbs to 970 million people, or 13 percent of the global population. Anxiety disorders were the most common, affecting about 3.8 percent of people around the world, followed by depression, affecting about 3.4 percent.1 Rates of these disorders are higher in the United States, with approximately 20 percent, or one in five people, diagnosed with a mental or substance use disorder.


These numbers give us a snapshot of the prevalence of mental disorders over a specific one-year period. But lifetime prevalence rates are much higher. In the United States, data now suggest that about 50 percent of the population will meet the criteria for a mental disorder at some point in their lives.2 Yes—half of all people.


Estimating the rates of mental illness is difficult. People often deny their mental health problems to others or even to themselves. Having a mental illness is stigmatized pretty much everywhere in the world. While societies have made important strides in recognizing things like depression and anxiety disorders as “real” illnesses, this progress is relatively recent, and it is far from universal. There are still people who see those suffering from these disorders as simply “whiny” or “lazy.” On the other hand, while people with psychotic disorders are usually believed to have “real” illnesses, they face a different kind of stigma. Many people are afraid of them or dismiss them as “crazy.” Then there are those with substance use disorders—not only do many see them as self-centered or morally weak, in some countries, such as some Middle Eastern ones, they are classified as criminals and can be incarcerated for using even alcohol. The effects of stigma can range from shame to outright discrimination, but stigma of any kind can motivate people to minimize or lie about symptoms. As such, prevalence statistics are most likely underestimates of the true scope of these disorders.


And as dire as these statistics are, the problem seems to be getting worse.


A Growing Epidemic


We have the best data for this in the United States, where researchers have been tracking mental health statistics for decades now. Rates of mental illness are on the rise. According to the CDC (Centers for Disease Control), US adults over the age of eighteen had higher rates of mental illness in 2017 than in all but three of the years between 2008 and 2015. Of note, the youngest group (those aged eighteen through twenty-five) had the largest increase—rising 40 percent between 2008 and 2017.


The rate of ADHD (attention deficit/hyperactivity disorder) is rising in children and adolescents, increasing 41 percent in children four through seventeen between 2003 and 2012. This particular diagnosis and its reported upward trend attract considerable controversy. Some suggest that we are simply getting better at recognizing this disorder and providing treatment to children who need it to thrive. Others suggest that we are medicating normal behavior—that society and schools have come to expect too much from children, and that our expectations are unrealistic for what they are capable of at certain ages. Still others argue that the attention span of the American population has decreased across the board, likely due to increased time spent in front of screens, and this is being mistaken for ADHD. Is the rate of this disorder truly increasing, or are these other factors responsible for what we see in the data? We’ll further consider questions like this shortly. But ADHD isn’t the only diagnosis on the rise.


Depression in children, adolescents, and young adults is increasing as well. From 2006 to 2017, rates of depression in the US increased by 68 percent in children ages twelve to seventeen. In people ages eighteen to twenty-five, there was an increase of 49 percent. For adults over the age of twenty-five, the rate of depression supposedly stayed stable.


However, much of this information is gleaned from surveys, and both the questions we ask and the way we ask them matters. Although surveys suggest that the rates of depression in adults are not increasing, many reports suggest that burnout is on the rise. Burnout is not an official psychiatric diagnosis in DSM-5 (the Diagnostic and Statistical Manual of Mental Disorders, Fifth Edition), but the World Health Organization recently added it to its list of mental disorders—the ICD-11 (International Classification of Diseases, Eleventh Revision). The criteria are similar to those for depression, but focus primarily on the stress of work and the work environment. There has been a lot of debate about whether burnout is simply a work-related form of depression, and for good reason: In one study looking at physician burnout, they found that those with mild burnout were three times more likely to meet criteria for major depression. Those with severe burnout were forty-six times more likely,3 suggesting little, if any, difference between these diagnostic labels. Like depression, burnout is also associated with much higher rates of suicide. Because burnout is not yet an official diagnosis in the DSM-5, US agencies don’t track its prevalence. However, a 2018 Gallup poll found that 23 percent of employees reported feeling burned out at work often or always, while another 44 percent felt burned out sometimes.4 These rates are much higher than those of depression.


Suicide rates are increasing across most age groups. In 2016, nearly 45,000 people died by suicide in the United States alone. In general, for every person who dies by suicide, approximately thirty others attempt to kill themselves—putting the rate of suicide attempts at well over one million people per year. From 1999 to 2016, suicide rates increased in most US states, with twenty-five states seeing an increase of 30 percent or more. Another statistic, deaths of despair, tracks combined deaths in the United States from alcohol, drugs, and suicide. This statistic more than doubled between 1999 and 2017.


Anxiety disorders are the most common mental disorders, but the criteria for diagnosing them continue to evolve. This makes it difficult to assess changes over time. Some have argued that the rates have not changed in recent years.5 However, an annual household survey of approximately forty thousand US adults suggests that anxiety is increasing. Survey participants were asked, “How often did you feel nervous during the past 30 days?” with five response options ranging from “all of the time” to “none of the time.” From 2008 to 2018, rates of anxiety increased by 30 percent. In the youngest group, ages eighteen to twenty-five, there was an 84 percent increase.6


Sometimes the more “common” diagnoses like depression and anxiety are thought of separately from mental disorders like schizophrenia—the term “serious mental illness” is often used by mental health professionals to talk about disorders that involve significant impairment and disability, such as those with psychotic symptoms. While this category includes some severe forms of depression and anxiety, it mostly refers to diagnoses like schizophrenia, bipolar disorder, autism, and the like. So what about these disorders? What’s happening with them? They’re increasing, too. Between 2008 and 2017, there was a 21 percent increase in serious mental disorders in those over the age of eighteen in the United States. For the younger group, those aged eighteen to twenty-five, the rate of serious mental illness doubled during that same period—less than a decade.7


The diagnosis of autism is increasing at an alarming rate.8 In 2000, autism affected about 1 in 150 children in the US; by 2014, it was about 1 in 59.


The statistics for bipolar disorder are also concerning. From the mid-1970s to 2000, the prevalence of bipolar disorder was somewhere in the range of 0.4 to 1.6 percent. By the early 2000s, it had increased to 4 to 7 percent.9 In children and adolescents, this diagnosis was almost nonexistent prior to 1994, but it’s increasingly common now.


These statistics are difficult to comprehend. Diagnoses like autism and bipolar disorder aren’t supposed to increase exponentially over such a short period of time. While anxiety and depression can be situational, these other disorders are generally regarded as firmly “biological,” and many researchers believe they are determined in large part by genetics. Clearly, the human species didn’t have an epidemic of genetic mutations.


Researchers, clinicians, and society at large are struggling to understand what to make of the sharp increase in mental illness. While there is no consensus explanation, plenty of people have theories—and generally speaking, these theories can be divided into two categories.


The first category relies on the belief that the statistics are wrong, or that they don’t mean what we think they do. Many people think it’s impossible that the rates of mental disorders could increase so rapidly; they believe that these statistics are the result of doctors and/or patients seeing “disorders” that are not there. Here are three of the most prominent theories in this category:




1.It’s the pharmaceutical companies! They are looking to sell pills to as many people as possible, and to sell pills, they have to convince both doctors and the public that they need them. They spend billions of dollars every year on marketing, sending samples to doctors to keep the name of their product top of mind. They run television ads that ask if the viewer has any of a variety of vague symptoms, like “decreased enjoyment.” If you do, you are instructed to “talk to your doctor and see if ‘drug X’ is right for you.” These types of advertisements feed into people’s tendencies to be hypochondriacs. These worried people then go to doctors and emerge with a new diagnosis, and of course, the pills to treat it.


2.It’s laziness! People today don’t want to work at things. They also don’t want to experience any discomfort or think that they should have to. They increasingly categorize run-of-the-mill human emotions or experiences as “symptoms.” They flock to therapists to relieve these “symptoms.” Sometimes, they even go to the doctor to complain about them. People want quick and easy fixes; doctors are overworked and busy, and the easiest thing for them to do is write a prescription.


3.It’s this new generation of kids! Given that the rates are increasing most dramatically in children and young adults, it is clear that the blame lies with them—or their parents. Parents have pampered and spoiled this younger generation—catering to their every whim. These children and young adults have never been disciplined and also don’t have much willpower or perseverance. They get easily frustrated and overwhelmed. When their parents are no longer there to fix things, or when anyone tells them “no,” they go into a crisis. These meltdowns get them diagnosed with some mental disorder. Or, unable to handle life in the real world, they look for a “mental illness” to blame.





As appealing as these types of theories may be, they are likely not the answers. If you do not suffer from a mental health issue yourself, or have a child who does, or have daily contact with patients who do, it’s easy to assume that these people are simply whiners and complainers, and that doctors, patients, and parents are looking for quick fixes. It’s easy to dismiss a problem when that problem is far removed from you. However, when you are confronted with the real people behind these statistics and witness their suffering, these blanket assumptions become impossible to sustain. When someone you know to be a “good parent” has a seven-year-old who suffers from fits of rage, who is not sleeping, who is threatening to kill himself or other people, the problem begins to look like a real one. These behaviors are not normal. When a woman has such severe panic attacks that she stops leaving the house, this is not normal. When a person is so depressed that they sometimes cannot get out of bed in the morning, this is not normal.


So, the second category of theories about the increasing rates of mental disorders accepts the statistics as real. These are people who believe that these illnesses are truly on the rise. They offer a variety of perspectives and possible explanations:




1.It’s a good thing! These statistics are positive—they reflect a broader understanding of mental disorders and more awareness of how to identify them. There are many programs in schools and work environments on recognizing the symptoms of mental and substance use disorders. There are public service campaigns focused on suicide prevention. Celebrities are speaking out about their own mental health struggles, and there is more coverage of mental health in the media that is explicitly aimed at raising awareness and reducing stigma. People are increasingly getting the help they need, being diagnosed, and treated.


2.It’s society! We have become increasingly dependent on technology and screens. As we sit and look at our phones, computers, or televisions, we have become both more sedentary and more isolated. We interact with each other less in “real life,” connecting through social media instead of spending time together or talking on the phone. People only post the parts of their lives that “look good,” so social media fosters unrealistic expectations and shame, not real connection. The pace of life is faster, too. Everyone is busy and over-scheduled—even children. Families aren’t having dinner together like they did in “the old days.” No wonder people feel burned out. No wonder so many people are developing mental disorders.


3.It’s toxins, chemicals, and fake food! It is not just the behavior of society that has changed, it is the physical world we live in. We are exposing ourselves to toxins every day. The foods we eat are filled with artificial ingredients. New chemicals are everywhere—on our lawns, in our water supply, in personal hygiene products that we use morning and night. We create and surround ourselves with compounds we’d never encounter in nature, the effects of which—especially in combination with so many other compounds—we do not fully understand. These are leading to increases in all sorts of illnesses, including cancer, obesity, and mental disorders, too, even if we don’t yet know precisely how.





There are many more of these “second category” theories for the rise of mental health problems, but these are some of the most commonly discussed ones. None of these three are far-fetched. They might well play a role with at least some people, or at least some of the time. As I will explain later in this book, some of them almost certainly do.


But as for number one on the list above—rationalizing the statistics as simply the result of improved recognition and diagnosis—the evidence shows that it isn’t just recognition that is increasing. The surveys comparing year-after-year data include samples of the entire population, regardless of whether people get diagnosed or not. These disorders are truly on the rise.


Perhaps the most important point to note is that the rates of very different mental disorders—autism, bipolar disorder, depression, and ADHD, to name a few—are all increasing at the same time. Why would that be? We think of bipolar disorder, ADHD, and depression as very distinct from one another, with distinct contributing causes. If these disorders are genetic, what happened to our genes? Is there a toxin causing numerous mutations? If the culprit is the stress of our fast-paced modern society, why are all of the disorders increasing? Wouldn’t more stress simply lead to more depression and anxiety? Certainly, stress doesn’t cause autism and bipolar disorder. Or does it? These statistics raise more questions than they answer.


To add insult to injury, the COVID-19 pandemic has taken an additional toll. In June 2020, an estimated 40 percent of all US adults reported struggling with mental health or substance use issues. Eleven percent of the adults surveyed said they had considered suicide in the past thirty days.10


The Price We Pay


Mental disorders are costly to society. The financial toll worldwide was $2.5 trillion in 2010 and is expected to reach $6 trillion by 2030.11 These figures include the costs of direct mental healthcare services (hospitalizations, doctor and therapist visits) and prescription medications. But there are also other financial costs that are more difficult to measure, including lost productivity due to employees becoming less focused or taking sick leave. These losses affect employers and employees, societies and individual sufferers. Depression is now the diagnosis that tops the list of disabling illnesses—above all other illnesses, including cardiovascular disease, cancer, and infections. Mental and substance use disorders are the leading cause of “years lost to disability” and “overall disease burden” in the US.12


Much more important than the financial costs of mental disorders is the suffering they cause to individuals and their families. They cause untold misery and despair. Mental illnesses can ruin people’s lives. They may lead to social isolation, disrupt school and career plans, and limit what people can expect for themselves in heartbreaking ways. The suffering almost always extends beyond the person with the disorder. Family life can be thrown into chaos. Divorce is a common consequence. Those closest to the sufferer can themselves develop mental disorders like anxiety or PTSD (posttraumatic stress disorder); they can simply burn out and abandon their suffering friend or family member to preserve their own health. At least half of the people in homeless shelters suffer from mental or substance use disorders.13 The same is true of prisons.14 Mental disorders can contribute to violence—not just the school shooters who make it into the headlines, but also domestic violence. Mental disorders can result in such extreme hopelessness that people take their own lives.


For the majority of people, however, mental disorders don’t show themselves in dramatic and easily visible ways. Instead, people suffer alone in silence. They are ashamed. They don’t know what to do about their symptoms. Oftentimes, they don’t even know they have an illness. They don’t think of their symptoms as “symptoms”; they think their suffering is just a natural part of existence. They might believe that they are weak or inferior to others. They may think that they just need to make the most of the life they were given. They experience their distress, their symptoms, as an integral part of themselves or their life experiences.


For example, imagine a woman we’ll call Mary. Her father was an alcoholic and verbally and physically abusive. He found fault with seemingly everything that she did, and she grew to believe that she was stupid and had few redeeming qualities. She didn’t talk to people about her father’s rages; she assumed this would only cause more trouble and incite further punishment from him. By high school, she was depressed, isolated, and saw little hope for her future. This continued into her adulthood. Mary had trouble sleeping, had flashbacks of her father yelling at her, and startled easily at loud noises. It did not occur to her that any of this might constitute a “disorder,” much less be treatable. I see patients like Mary who have suffered like this for years before something brings them to treatment. Many, many people like Mary never seek treatment at all.


What About Treatment?


Treatment for mental disorders is vitally important. It can reduce suffering. It can prevent disability. It can restore people’s dreams and potential. Treatment can save lives. In fact, it does. Many people benefit tremendously from present-day mental health treatments. Patients overcome addiction, find relief from psychotic episodes, learn to manage anxiety, recover from eating disorders—these victories are real and significant. The treatments we have work. Unfortunately, they just don’t work all the time or for everyone.


Let’s look at a success story first.


John was a thirty-six-year-old engineer, married with two young children. Life had been pretty good for him . . . until he discovered his wife was having an affair. John wanted to save his marriage, but his wife wanted a different life, and she had decided to leave him. John was devastated and became severely depressed. He was unable to sleep more than two hours at a time. He couldn’t stop obsessing about how his life was now ruined. He couldn’t focus at work. He felt the only solution was to get his wife to return, but she wasn’t interested. He was tormented with guilt about all the ways he thought he’d failed as a husband, as a father, as a person. This went on for three months and showed no signs of improving—if anything, it was getting worse. Finally, John’s family encouraged him to see a psychiatrist. He came away with a prescription for an antidepressant and a sleep medication, and he started weekly psychotherapy.


Within days, John was getting more sleep. This helped him to feel less disoriented and overwhelmed, but he was still distraught. Within a month, however, things started to turn around. His mood began to improve. He was able to stop the sleep medication and sleep normally on his own. He was managing to focus less on tortured ruminations and more on things that he could control. He focused on projects at work and around the house, and he made the decision to get into better shape. He started spending more quality time with his two children. He took the steps he’d been avoiding to finalize the divorce. After a few months, he was able to stop psychotherapy. After a year, he tapered off the antidepressant and continued to feel well. He started dating again.


John’s story demonstrates the success of modern psychiatry. The combination of medications and psychotherapy alleviated his depression and anxiety and helped him cope with an extraordinarily stressful time in his life. John’s was not the only suffering lessened, either. Divorce is difficult for children—in fact, it increases their risk of experiencing mental health challenges of their own. Having a parent with severe depression also increases this risk. Treatment allowed John to be a better, more engaged father. So, helping John feel better was also beneficial to his children. John’s workplace benefited, too. While depressed, John still showed up at work every day, but he wasn’t able to focus, and he got less done. Successful treatment helped John be a more productive employee.


There are countless stories like John’s, and it is easy to understand why researchers and clinicians in the mental health field like to tell them. It’s important to highlight that treatments can work. It’s important to encourage people to seek help, to let them know their suffering can end. And professionals in any field want to focus on their successes. They don’t tend to advertise what’s not working. Unfortunately, in the mental health field, there is a lot that isn’t working. Not everyone gets a positive outcome like John. In fact, most don’t.


Depression is one of the most commonly diagnosed and treated mental disorders in the United States. In 2020, an estimated 21 million adults experienced at least one depressive episode, representing 8.4 percent of all US adults. About 66 percent of them received some form of treatment.15


So, what happens to all of these people who get treatment for depression? Do they get better—and most importantly, stay better—over the long run?


One study tried to answer this by recruiting a group of people seeking treatment for major depression from five different academic medical centers and following them for twelve years.16 The study included 431 people, and researchers assessed their symptoms of depression on a weekly basis. What they found was that even with treatment, 90 percent had persistent symptoms. On average, over the twelve-year period, the people in the study had symptoms of depression 59 percent of the time. Their symptoms would fluctuate, sometimes going away but then coming back, even with treatment, even if they took medications every day. In other words, 90 percent of the people were not cured of their depression. They either continued to have low-grade lingering symptoms or they would come in and out of bouts of major depression. Depression was found to be a chronic, but episodic, illness. These researchers found that if people had only one episode of depression, like John, the chances of a full and lasting recovery were greater. However, there weren’t many of those people.


This study is not an outlier; it is a reflection of what anyone who has worked in the mental health field for a number of years already knows to be the case. Almost two-thirds of depressed patients don’t experience remission—meaning get all the way better, even temporarily—with the first treatment they are offered.17 As the statistics suggest, many people go on to suffer for years, despite trying treatment after treatment. It’s not just a failure of medications, either. Many people try numerous treatments—medications, psychotherapy, group therapy, meditation, positive thinking, stress management, and more. Some even try transcranial magnetic stimulation (TMS) or electroconvulsive therapy (ECT, also known as “shock therapy”). People for whom no treatment seems to be very successful are said to suffer from “treatment-resistant depression,” though there are many more people who do find some relief, but not in a complete or durable way. The fact that depression is the leading cause of disability in the world clearly speaks to the lack of effectiveness of our current treatments. What are we missing? Why can’t we get most people with depression all the way better and keep them better?


You may be wondering about the outlook for mental disorders other than depression. Sadly, the statistics for many other disorders are even worse. I won’t go through the data for every condition, but disorders like OCD (obsessive-compulsive disorder), autism, bipolar disorder, and schizophrenia are all at least as bad as depression in terms of both treatment success and the chronic nature of their afflictions.18 Many of these patients are told that they have lifelong disorders and that they will need to lower their expectations about what they will be able to achieve in life.


Understandably, many patients are frustrated by the ineffectiveness of mental health treatment. They hear stories like John’s and assume they should be cured like he was. They often come to believe that the professionals treating them are incompetent, or that they haven’t gotten the correct diagnosis, or that they just haven’t found the right pill yet. Unfortunately, these usually aren’t the reasons they aren’t getting better. For most people, it’s simply because our treatments don’t work all that well.


Some professionals in the mental health field won’t like this assessment or approve of me sharing it this way. They may fear that pessimism about treatment will deter people from seeking help. This is a legitimate concern. It is important that those suffering from mental illness reach out for support from professionals—sometimes this can be enough to keep someone alive through a suicidal crisis. Nonetheless, the data I’ve presented is accurate; to claim that mental health treatment works for everyone (or even most people), and works completely, is misleading at best. A bigger concern is that these types of claims can serve to further shame and stigmatize those with mental disorders. If people are told that our treatments work, and then those people don’t get better, some will blame the treatment or professionals, but others will blame themselves. And it isn’t just the patients: If we make these kinds of claims to families, other clinicians, and society at large, what happens when patients don’t get better? Do we say that the patient must have a “treatment-resistant” version of the disorder, implying that they have a more severe form of mental illness (which may very well not be true) and possibly adding to the stigma they suffer? Or do we suggest that it is the patient’s fault? Is the person not trying hard enough in therapy? Does the person somehow “want” to be sick? Unfortunately, these kinds of implications are all too common from clinicians, family members, friends, and others. And so we are back where we began, with the choice to come clean and say that for most disorders, treatments don’t work long-term for the majority of people. This brings with it the risk of discouraging those who need it from seeking treatment in the first place.
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Given everything I’ve outlined in this chapter—that these disorders are common and becoming more common, that they are an enormous burden on society both in terms of economic impact and human suffering, and that our treatments have proved unequal to the task of relieving that burden—it seems clear that mental illness is a global health emergency. We have poured money into research in the hope of shedding light on the problem and uncovering new solutions. In 2019, the National Institutes of Health (NIH) spent $3.2 billion on mental health research. What do we have to show for the research that has been done?


This is what Dr. Tom Insel, the former director of the National Institute of Mental Health (NIMH), had to say in 2017 after leaving the NIMH:


I spent thirteen years at NIMH really pushing on the neuroscience and genetics of mental disorders, and when I look back on that I realize that while I think I succeeded at getting lots of really cool papers published by cool scientists at fairly large costs—I think $20 billion—I don’t think we moved the needle in reducing suicide, reducing hospitalizations, improving recovery for the tens of millions of people who have mental illness.19


This was brave of Insel to acknowledge. Those in the mental health field know it to be true. So, again, what are we missing?


The fact is, in order to make real progress, we have to be able to answer the question: “What causes mental illness?” And up until now, we have failed.









Chapter 2


What Causes Mental Illness and Why Does It Matter?


Insanity, madness, anxiety, irrational fear, unrelenting depression, addiction, suicide: Mental illness has been described in every human culture on Earth, stretching back from the present to antiquity. While we have seen that it is on the rise, it is far from a new affliction. And yet the question of what causes it continues to perplex us. Ancient scholars, philosophers, and poets, along with modern-day neuroscientists, physicians, and psychologists, have studied this question relentlessly, and come up with no definitive answer.


Many theories have been proposed over the past few millennia. In ancient times, mental illnesses were largely thought to be the result of supernatural forces. Punishment from God was a common belief. Demonic possession also had its heyday, with exorcism being the treatment of choice. While these kinds of views have persisted and resurfaced throughout history, a more scientific attitude emerged almost as soon as illness in general began to be looked at in a natural rather than supernatural light, and the conception of mental illness as a medical disorder was born. The ancient Greek physician Hippocrates was among those who took mental illnesses seriously; he postulated that they might be due to an imbalance of the body’s four vital fluids, or “humors.” An excess of one of these, black bile, was thought to cause depression—or melancholia; in fact the word “melancholy” comes from the Greek for “black bile.” (Interestingly, bodily substances—particularly feces, as it relates to the gut microbiome—are making a comeback in the theory of mental illness. More on that later.) Just as the birth of medicine transformed the way people thought of mental disorders, so, naturally, did the development of the field of psychology. Sigmund Freud famously theorized that mental disorders were due to unconscious desires or conflicts, and he framed the working of the mind in terms of nonphysical entities or forces—the id, the ego, and the superego. Other psychological theories have since been developed, many attempting to explain mental illness more “scientifically” based upon what we know about behavior and neuroscience. Modern cognitive or behavioral theories, for instance, might view an anxiety disorder as the result of internalized patterns of thought, or advocate changing certain behaviors as a way to change mental experiences. While psychological theories are still used in treatment today, most clinicians and researchers do not believe they can explain all mental disorders. From the mid-nineteenth century to the present day, there has been increasing evidence that mental illnesses have at least some biological components or influences. Chemical imbalances, brain changes, hormones, inflammation, and immune system problems are all believed to have possible roles in causing mental illness. Nonetheless, some authorities in the field feel that a physical model of mental states is too “reductionistic.” They say it reduces the complexity of human behavior, emotion, and experience to chemistry or biology, and that human experience cannot be explained by our mere molecules.


In 1977, Dr. George Engel, an internist and psychiatrist, developed a working model of what causes mental illness that is still widely used today. He called it the biopsychosocial model.1 It asserts that there are (1) biological factors, including genes and hormones; (2) psychological factors, such as upbringing and rigid beliefs; and (3) social factors, like poverty or a lack of friends, that all come together for any given individual to produce a mental illness. Another popular model is the diathesis–stress model. “Diathesis” means a biological predisposition to becoming ill, something like genetics or a hormonal imbalance. The stress in this model can be anything in the environment, such as getting fired from a job, drug use, or even an infection, that then pushes the already predisposed person to actually become ill. This model assumes that most people who develop mental disorders were likely to do so at some point or another in their lives—they were just waiting to be triggered. Both of these models present a picture of mental illness that attempts to account for many different factors all contributing to the development of a mental disorder.


Because, in fact, we have identified many factors that make people more likely to develop various mental disorders. And today, when we think about what causes mental illness, we often think in terms of these risk factors. They include things like stress, drug and alcohol use, hormonal issues, and a family history of mental illness, among others. The problem is that although we know of many such risk factors, not one of them is present in everyone with a specific disorder, and not one of them is sufficient, in and of itself, to cause any specific disorder.


An obvious example is PTSD. This is the disorder that causes people to experience fear, flashbacks, excessive anxiety, and feelings of numbness for months or years after living through a traumatic event. By definition, anyone with PTSD must have been exposed to a traumatic event, but only about 15 percent of people who experience such trauma end up developing PTSD. Even when two people experience the same traumatic event, one person can end up with severe PTSD while the other is spared entirely. In other words, trauma, on its own, does not “cause” PTSD. OK, you say, that’s because it results from a combination of risk factors. Unfortunately, there is no combination of risk factors “guaranteed” to result in PTSD, either. And so it goes with almost every other mental disorder. Sometimes, it seems easy to understand why someone develops mental illness. For example, a woman who had a horrible, abusive childhood, who has a thyroid disorder, and who was just left by her husband of ten years for another woman might develop clinical depression. Most people can understand why she might be depressed because she has many risk factors for developing clinical depression. However, there are other people for whom mental illness seems to come from out of the blue for no reason at all.


Decoding Depression


Let’s take a look at one of the most clearly defined and understood mental disorders—major depression. Everyone gets depressed, but not everyone gets major depression. People with major depression feel sad or depressed most of the time, and they may experience fatigue, problems concentrating, and disrupted sleep. This disorder can rob people of all ability to experience pleasure and enjoyment from life, and it may leave them with overwhelming feelings of hopelessness and even thoughts of suicide. There are nine symptoms in all, and to be diagnosed with major depression, a person must experience at least five of them for at least two weeks.


There are many clearly established risk factors for the development of major depression. They include genetics or a family history of depression, stress, the death of a loved one, the breakup of a relationship, conflict at work or school, and physical and sexual abuse. Various hormonal problems also make the list, including low thyroid hormone, high levels of cortisol, and the fluctuations in women’s hormones that can contribute to the risk of depression in the postpartum period or around the time of menstruation. In fact, just being a woman doubles the risk of depression compared to being a man. Excessive drug or alcohol use is a risk factor, and even some less obvious prescription medications, like certain antibiotics or blood pressure medications, can increase risk as well. Then there are social issues, like being bullied or teased, having no friends, or simply feeling lonely most of the time. Poverty, malnutrition, and unsafe living environments also increase risk. Sleep disturbance is a big one: either too much or too little sleep puts people at risk for depression. Many physical illnesses make the list of risk  chronic pain, diabetes, heart disease, and rheumatoid arthritis. Cancer is another risk factor—but not necessarily the way you might think. Most people would be stressed by a diagnosis of cancer and assume it’s only natural that such a devastating diagnosis might make someone depressed. That does happen for some people. However, some patients get clinically depressed before they even know they have cancer. This is a common occurrence with pancreatic cancer in particular—people find themselves depressed for seemingly no good reason, and then a few months later are diagnosed with pancreatic cancer. Virtually all neurological disorders are associated with higher rates of depression, including strokes, multiple sclerosis, Parkinson’s disease, Alzheimer’s disease, and epilepsy. And interestingly, every other psychiatric disorder puts people at much higher risk for also developing major depression on top of their already existing disorders.


That’s . . . a lot of risk factors. And they vary widely. Not just in the kinds of things they are—biological, psychological, and social—but in how big of a role they are believed to play. For instance, while being a woman is a risk factor for major depression, no one would say that being a woman causes major depression. But there are certain factors that contribute more directly, and in fact many competing theories hold one factor or another to be the root cause of the disorder. Unlike those who subscribe to the biopsychosocial model, some professionals believe that major depression has a purely genetic, purely biological, or purely psychological origin—the rest of the risk factors are just window dressing.


One of the most widely known of these single-cause theories is the chemical imbalance theory of depression—and in fact, of mental illness. This theory suggests an imbalance in brain chemicals called neurotransmitters is the cause of all mental illness. Neurotransmitters are chemicals that relay signals between brain cells. For depression, the most popular belief is that levels of the neurotransmitter serotonin are too low; thus, medications that increase serotonin levels will treat depression. Many of the most commonly prescribed medications for depression belong to a class of antidepressants called selective serotonin reuptake inhibitors, or SSRIs (Prozac, Zoloft, and Paxil are in this category). They often do help resolve the symptoms of depression, which supports the theory that maybe a chemical imbalance is the cause. Other classes of medications that affect different neurotransmitter systems can also alleviate depression, so maybe it’s not just serotonin—maybe it’s various neurotransmitters in different people. Nonetheless, many psychiatrists and researchers believe that at its root, depression always boils down to a chemical imbalance.


However, there are many questions raised by this theory:




•What causes the chemical imbalance in the first place?


•If people are born with this chemical imbalance, why aren’t they depressed all the time, starting from birth?


•Why do medications like SSRIs take weeks or months to work? We know they change neurotransmitter levels within hours, so why don’t they work immediately?


•If it’s a fixed chemical imbalance, why do the symptoms wax and wane, even over short periods of time? Put another way, why do people have good days and bad days, even when taking medications consistently?


•Why do the medications stop working in so many people? Why would the imbalance change, and if it does change, what makes it change?





These questions are begging for answers, not just in relation to the diagnosis of depression, but for all psychiatric diagnoses. Unfortunately, the chemical imbalance theory doesn’t provide answers.


Another widely known theory for the cause of major depression is the learned helplessness theory. In a nutshell, it holds that when people are unable to change adverse circumstances in their lives, they “learn” that they are helpless. This can apply to something like not being able to find a romantic relationship despite numerous attempts, or more direly, an abused child trying to get his father to stop hitting him. In either case, these people begin to feel powerless, and then they get depressed. Eventually they stop trying to do much at all. Why bother? Some experts assert that the cause of these people’s depression is their psychology. They have learned, and believe, that they are helpless. Obviously, getting the abused child out of that environment is of paramount importance. But even years later, that boy may still be depressed. The treatment is often based on cognitive behavioral therapy (CBT), a form of talk therapy that focuses on identifying and changing thoughts, emotions, and behaviors. This therapy is based on the belief that when people are clinically depressed, it is likely because of thoughts that are based not so much on the reality of their current situation as on the helpless mindset developed in the past. The goal is to empower patients to challenge these thoughts and replace them with ones not so dire and hopeless. This will help them feel better and make changes in their lives, which will make them feel less helpless still, and this cycle will reinforce itself. This treatment works, at least for some people, which again supports the theory that this kind of problem might be a cause of depression.


There are many other theories about specific factors believed to be the cause of major depression—biological, psychological, and social. Many have led to the development of specific treatments and interventions that work with real people, at least some of the time. In fact, the theories themselves are often shaped by treatments that are effective for depression, using the logic that if a treatment works, even in some people, then it must be correcting a problem that was causing the illness.


Medications used to treat major depression include those specifically known as “antidepressants,” which are commonly sorted into five different classes. These classes act on different neurotransmitters and receptors, including ones for serotonin, dopamine, and norepinephrine. However, antidepressants aren’t the only medications used to treat major depression. Others include anxiety medications, mood stabilizers, antipsychotics, stimulants, antiepileptic medications, hormones, vitamins, and a wide variety of supplements, such as St. John’s wort. These all work in very different ways, and yet all are used routinely in treating depression, and all have been shown to work for at least some people, some of the time.


Psychotherapy to treat depression also comes in many varieties. Some focus on relationships, others on thoughts and feelings, and others on behaviors; some focus solely on changes in the present, and others on revisiting your past or childhood. Different types of psychotherapy can be very different from each other, yet there is at least some evidence that they can all be helpful to at least some people with depression.


Finally, there are more aggressive treatments, like TMS, ECT, and even surgery, in which parts of the brain are severed or electrodes are implanted to stimulate the brain or the vagus nerve, the main nerve of the parasympathetic nervous system.


That’s a lot of different treatments! It’s difficult to understand how they can all treat the same set of symptoms. However, not one of these works for all people with depression. Why not? Are there just different causes of major depression in different people that require different treatments? And sadly, as I reviewed in the last chapter, there are millions of people who try treatment after treatment without finding even one that works.


On the flip side, it’s important to point out that not everyone who develops major depression even gets treatment—in fact, the majority of sufferers throughout the world do not. Yet major depression will often resolve on its own. The symptoms can come and go, sometimes lasting a few weeks or months and then spontaneously disappearing. What causes some people’s symptoms to go away without any treatment? Why, for others, does depression become a chronic and debilitating illness? If we truly understand what causes this disorder, we should be able to answer these questions.


But the picture gets more complicated still. In addition to risk factors or theories about what causes major depression, we have good evidence of physical changes in the body that are associated with major depression—that is, they are found more often in those with the disease than those without it. These are changes that have been observed in people who already have the diagnosis, but they may also provide clues about the cause of the disorder.


Inflammation is a big one. We know that when compared to those without depression, people with chronic depression, on average, have higher levels of inflammation, as measured by different biomarkers, such as C-reactive protein and interleukins.2 At this point, however, we don’t know for sure if the inflammation is causing the depression or if the depression is causing the inflammation. And if the inflammation is causing the depression, what starts the inflammation in the first place? Is it one or more of the risk factors that we’ve discussed so far? Or is it something else altogether that we just haven’t discovered yet? As usual, many people have theories—some speculate that it is a chronic infection, or an autoimmune disease, or exposure to a toxin, or a bad diet, or having a “leaky gut,” and on and on—but these theories are not answers. What’s more, not everyone with chronic depression has higher levels of inflammation, at least not that we can measure. The research showing higher levels of inflammation is based on comparisons between groups of people: When looking at a group of people with depression and a group without, the group with depression has more inflammation . . . but not every individual in the depressed group will have higher levels of inflammation than the individuals in the group without depression. In fact, researchers and clinicians have not identified any parameter for measuring inflammation in the body or brain that will consistently separate people who are suffering from depression from those who aren’t.


In addition to differences in inflammation levels, we have identified differences in the brains of people with chronic depression. Some people with depression have shrinkage, or atrophy, of specific brain regions, and this can progress over time. Because these types of changes are often seen in neuro-degenerative disorders, some researchers speculate that depression might be a neurodegenerative disorder as well, or that it could represent the early stages of another neurodegenerative disorder such as Alzheimer’s or Parkinson’s.3 Other researchers speculate that these changes might be the result of the increased inflammation associated with depression. We know that inflammation over a prolonged period of time can cause damage to tissue. For example, when a person’s knee is inflamed by arthritis, we know that permanent damage can result; the longer the inflammation lasts, the more the damage progresses. Maybe something like that is happening in the brain—the inflammation comes first and causes damage to these brain regions.


Research has also found a number of differences in the way the brains of depressed people function. When comparing functional MRI scans of those with major depression to those without, depressed people seem to have decreased activity in some brain regions and increased activity in others, as well as differences in the way brain regions communicate with each other.4 However, as with all of these brain changes we’ve discussed, the studies have only shown relative differences between groups. And once again, we don’t know if these changes are the cause of depression or a consequence of it. Could another process be causing both the depression and these brain changes? We just don’t know yet.


Finally, let’s throw another wrench into the works—the gut microbiome. The human digestive system contains trillions of microorganisms, including bacteria, viruses, and fungi. They produce hormones, neurotransmitters, and inflammatory molecules that get released into our gut and then absorbed into our bloodstreams. Research suggests that these microbes play a role in obesity, diabetes, cardiovascular disease, depression, anxiety, autism, and even schizophrenia.5 But microbiome research is relatively new, and we don’t yet know the details of which specific microorganisms might be beneficial and which ones harmful, or in fact if it’s about the mere presence or absence of certain organisms at all; it could also be that the key lies in the balance of different types of organisms. More to the point, although some research in mice has found changes in depressive symptoms mediated through changes in the gut microbiome, we don’t yet know how to use this information to effectively treat depression or most other disorders.6
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