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Preface

In 2013, my research team at the University of California, Los Angeles, published an article in one of the top journals in gastroenterology entitled Consumption of Fermented Milk Product with Probiotic Modulates Brain Activity. In it, we described the effects of daily consumption of a probiotic cocktail on the brains of young, healthy women. Before I knew it, I found myself on the receiving end of an unexpected groundswell of media interest. When I was approached by an increasing number of publishers and literary agents to write a book on the emerging science of brain-gut microbiome interactions, I didn’t have the slightest idea of how doing so would affect my medical career and my understanding of health and disease.

Since publishing that book, The Mind-Gut Connection, in 2016, the world has born witness to not only new discoveries in science but also, of course, profound changes to our environment and society. These advances and events prompted me to write a second book, The Mind-Gut-Immune Connection, the paperback of which you hold in your hands bearing a slightly modified title.

In these past seven years, the world has been ravaged by the COVID-19 pandemic, affecting nearly a billion people and, at the time of this printing, causing close to seven million deaths. As I write this, 95,732 new cases have been reported in the last twenty-four hours. Many of those acutely infected have gone on to develop prolonged, often debilitating symptoms classified as long COVID. Surprisingly, increasing evidence suggests that an altered composition of the gut microbial ecosystem contributes to the risk profile for more severe and prolonged trajectories of the coronavirus infection, which enters the body through the respiratory system.

In addition to the psychological toll exerted by the pandemic, other developments have contributed to growing sense of instability and concern about the future, which is contributing to America’s declining state of mental health. From brutal international conflict to systemic inequities impacting marginalized populations to increasing violence and mass shootings to the constant, looming reality of climate change—the threats to our mental well-being abound.

Today the prevalence of mental disorders is on the rise, particularly in the form of anxiety. According to a World Health Organization report, the global prevalence of anxiety and depression increased by an astonishing 25 percent in the first year of the pandemic alone. Given that mental health symptoms often coincide with gut symptoms, one would expect that our mental health crisis has not only increased the prevalence of gut symptoms but also increased the mainstream acceptance of the role of altered brain-gut-microbiome interactions as a major cause of such symptoms.

For most of my career, my patients often felt ashamed to talk about their GI symptoms, such as irregular bowel habits, bloating, and gas. Today, such symptoms are the topics of not only conversations but also social media posts, magazine articles, and podcasts. And while there’s no hard epidemiological data to support my interpretation of this trend, I strongly believe that our mental health crisis spiked popular interest in gut health. Many people are relieved to understand the role of the gut microbiome in their symptoms of depression, anxiety, or loss of energy, and are eager for tools and information to help promote their gut health.

Considering all these converging influences, it is no longer a surprise that the popularity of my first book, The Mind-Gut Connection has steadily increased since its publication, with more than one hundred thousand copies in print today. The Mind-Gut-Immune Connection is a sequel to this popular book, but ventures way beyond its initial scope, incorporating the latest science and providing a wealth of practical recommendations.

As the field of microbiome science has continued to grow exponentially—there have been some 25,000 new publications on this topic in 2022 alone—the potential implications of the health of the microbiome for human health and disease have grown far beyond the gut. Today we know that the health of the gut microbiome influences our risk of developing allergies and autoimmune diseases, as well as a number of diseases outside the gastrointestinal tract that make up what has been termed the “chronic nontransmissible disease epidemic,” including cardiovascular and liver diseases, metabolic syndrome, and neurological diseases such as Alzheimer’s, Parkinson’s, and autism spectrum disorders.

Recent evidence also suggests that the gut microbiome plays an important role in the vulnerability, severity, and duration of COVID-19 infections and in the pathophysiology and the treatment responses of certain forms of cancer. For example, a compromised gut microbial ecosystem has been implicated in the development of colon cancer, and it plays a role in the responsiveness of certain cancer patients to immune system–targeted therapies. As I explain in The Mind-Gut-Immune Connection, containing this epidemic and reducing associated mortality has become one of the biggest financial challenges for our health care system, which continues to grow more expensive every year, without providing effective strategies for prevention.

A common mediator between our modern lifestyle, our gut microbes, and these various diseases is the gut-based immune system, which makes up 80 percent of the body’s immune system. Such seemingly unrelated factors as chronic stress, anxiety and depression, sleep quality, regular physical exercise, and diet all influence the interactions between our gut microbial ecosystem and our gut-based immune system. In The Mind-Gut-Immune Connection, I present the latest evidence demonstrating the importance of these factors in creating a global dysregulation of our bodies resulting in the chronic disease epidemic.

Understanding the multifactorial cause of this epidemic is only the first step in confronting it in a more effective way than the strategy pursued by our disease care system, which continues to focus single-mindedly on ever more expensive treatment interventions to treat chronic diseases, such as allergies, autoimmune diseases, high blood pressure, elevated blood sugars and lipids, narrowing of coronary blood vessels, fat accumulation in the liver and growth of cancer cells, without reversing the steady increase in the frequency of these diseases.

The second step in this endeavor is not to put our hopes on miraculous medical breakthroughs and dietary supplements, but to develop strategies to change the key lifestyle factors driving the epidemic. I realize that change is not easily won. How can generations of Americans raised on processed food, exposed to chronic stress, and living sedentary lifestyles go about changing these factors? Adding dietary supplements and probiotic pills to an unhealthy lifestyle offers little promise for real change that can alter the future of our health.

In The Mind-Gut-Immune Connection, you will find not only a new understanding of the role of the gut microbiome in an array of diseases but also practical, actionable information for making lifestyle changes to support your gut health, including recipes for delicious gut-friendly dishes. I am convinced that every reader who enjoyed The Mind-Gut Connection will find this book to be similarly enlightening.

DR. EMERAN MAYER

February 2023




Introduction

In my last book, The Mind-Gut Connection: How the Hidden Conversation within Our Bodies Impacts Our Mood, Our Choices, and Our Overall Health, I detailed how the brain and the trillions of microbes living in our gut communicate in ways that profoundly influence our brain, gut, and well-being. I came to this perspective after three decades spent as a gastroenterologist studying brain-gut interactions in my patients.

But the world of research (and the world at large) has changed dramatically over the last five years: while microbiome science has continued to grow exponentially, and many human studies have confirmed earlier preclinical findings, our unfolding, multifaceted public health crisis has engulfed a large proportion of the US population and many countries around the globe in an epidemic of obesity and compromised metabolic health involving not only the brain, but many other organs. At the same time, as I wrote this book, the world was plunged into a pandemic in which an invisible microorganism took center stage and brought many segments of society to a sudden halt, painfully demonstrating the ingenuity and almost unlimited power of microbes.

Even though I’ve long held a holistic view of life, my scientific career has ultimately taken me full circle, from a reductionistic focus on the biology of brain-gut interactions back to the concept of the interconnectedness of the health of humans and of the environment, and the microbiome, with diet playing the key role in these connections. To understand its complexity and to identify a way out of our current crisis, this concept comes with a requirement for an ecological and systems view of food, health, and the environment. A “conversation” is constantly unfolding within us, influenced by our thoughts and emotions, our lifestyle, and the food we eat; the exchange between these factors occurs as a circular process in which the brain influences the gut microbial signals, which then feed back to the brain and body.

Miscommunications in this system are accompanied by a compromised regulation of the millions of immune cells located in our gut, the “gut-based immune system,” resulting in a chronic, inappropriate engagement of the immune system. This chronic immune activation not only can increase gut permeability, but it can spread throughout the body, resulting in increased susceptibility to a number of chronic noncommunicable diseases and disorders—including obesity and metabolic syndrome, diabetes, and heart disease, as well as Parkinson’s disease, autism spectrum disorders, depression, accelerated cognitive decline, and, ultimately, Alzheimer’s disease. As we learned in the current pandemic, a compromised gut-based immune system also leaves us vulnerable to susceptibility and severity of viral pandemics like COVID-19.

Over the last decade, disorders such as these—all related to altered brain-gut-microbiome interactions—have seen such a steep increase in prevalence that they’ve now reached public health crisis levels. The dramatic numbers not only illustrate the scope of the problem, but also point toward the interconnectedness of many if not most NCCDs. While our health-care system, with the help of the pharmaceutical industrial complex, has been able to keep the mortality from these diseases steady, or even reduced for some of them, their overall prevalence continues to increase in younger people and in developing countries around the world.

This is where the ideas of network science and systems biology become critical. This universal conceptual approach has become essential to understand biological interactions, all the way from molecular gene networks and microbial networks to disease networks and large-scale interactions within natural ecosystems on the planet. What initially may sound like esoteric theory has in reality become an important scientific approach that offers a critical holistic understanding of health and disease. Let’s take the communication between the plants that we eat and the soil they grow in—which, incidentally, has its own extensive microbiome—as an example. Microbes living in the soil interact with the root system of the plants, providing essential micronutrients and soil organic matter to their growth. The network of immune, hormone-producing, and nerve cells located in our gut wall and the gut microbiome communicate in a similar way as soil microbes interact with plant roots, even using some of the same signaling molecules. Network science is being applied to understand the interactions of soil microbes with the plants, as well as the interactions of our food, our gut microbes, and our bodies.

In addition to a poor diet, chronic stress and negative emotions impact the brain-gut-microbiome network, which is why the effects of emotional turmoil and stress mirror the negative effects of an unhealthy diet; the two seemingly unrelated but often co-occurring influences can potentiate each other. It’s because the signaling molecules generated by this stress-modulated gut connectome, in particular the low-grade immune activation and many neuroactive molecules, feed back to the brain and reinforce the altered brain-gut communication. In fact, it is now becoming apparent that such circular interactions involving the gut microbiota, their metabolites, and the associated immune activation in the gut play a causative role in several chronic brain disorders, in particular depression, ASD, and Parkinson’s and Alzheimer’s diseases.

And so, in order to understand and ultimately overcome our current health problems of both noninfectious chronic illness and acute life-threatening pandemics, we cannot continue our futile journey from one new medication or dietary approach to the next. We must take into consideration all aspects of life and our interactions with the environment using a systems biological approach in order to return our immune system to its normal function of protecting us from invading pathogens and increase our resilience, rather than attacking our bodies.

Making sustainable changes to our diet is a crucial first step toward reestablishing health-promoting interactions between our food, our gut microbiome, and our immune system. There’s a rapidly growing body of scientific evidence that shows different types of largely plant-based diets are not only associated with better health of the gut, the brain, and the body, but also that such diets actually play a causative role in better health. While this is largely demonstrated in studies exploring depression, cognitive decline, neurodegenerative diseases, and autism spectrum disorder, it can also be applied to a number of other diseases, such as coronary artery disease, fatty-liver disease, and inflammatory bowel disease.

In The Gut-Immune Connection, I propose a radically different approach to deciding what’s best for our health, both in terms of what we eat and when we eat. First, rather than obsessing over the right amount of macronutrients we eat, I urge the reader to focus on consuming foods that support the health, diversity, and well-being of the trillions of microbes living in our gut—a consideration that is mostly lacking in the Western diet, and which continues to be neglected in the majority of fad and weight-loss diets. This change in dietary dogma means we have to eliminate ultraprocessed foods, which are packed with empty calories and chemicals but are devoid of fiber. In contrast, we have to dramatically increase microbe-targeted foods, which are poorly absorbed in our small intestine (thus providing fewer calories) and require the metabolic machinery of our gut microbiome to break them into smaller, absorbable, health-promoting molecules. These foods not only increase the diversity and richness of the gut microbiome, but they provide a large variety of fiber molecules as well as thousands of so-called polyphenols, many of which are transformed into health-promoting, anti-inflammatory signaling molecules in our gut, which after absorption into the bloodstream are distributed throughout the body.

In addition to this fundamental change in what we eat, recent scientific evidence has demonstrated that restricting the amount of time during which we consume food so-called time-restricted eating—has an additional beneficial effect on the rhythm by which the microbiome interacts with our gut and immune systems, leading to improved metabolic health. The most important initial step to stemming the tide of our public health crises is to curb chronic and infectious diseases not through an increasing battery of medications, but through better control of our gut-based immune and microbial systems, using the natural healing power contained in our food. This is best achieved through reconsidering the foods we consume and their relationship to our internal microbiome as well as their connection to the soil-based microbiome in which they grow. We must understand the complete microbial interconnectedness that exists not only between humans and their food, but also between farm animals and their environment and between plants and the soil. We’ve dramatically altered this planetary network over the past seventy-five years, and are now paying the astronomical price, in particular in the form of our current disease care system. Science is increasingly demonstrating the close connectedness between our health, what we eat, how we produce our food, and the impact of these behaviors on the planet and one another.

As pointed out by prominent scientists and organizations, it is possible to slow and even reverse the steady upward rise of illness in the United States and the world at large, even before we fully understand the universe of our gut microbes and the molecular underpinnings of each disease. We have to prevent the detrimental consequences that our food system has on the health of the planet, with a new approach based on improving the health of the gut and its microbiome and, in turn, returning the immune system to its normal, health-preserving function. While there is no question that we will conquer the current viral epidemic in the world, there will never be a vaccine to prevent and treat the worldwide epidemic of chronic noncommunicable diseases. We’re in an urgent moment; consider this the ringing of our global alarm, as well as an unequivocal plan for turning things around.




Chapter One

America’s Silent Public Health Crisis

When I was in medical school, in the 1970s, there was a buoyant optimism about the advances being made in the field of medicine at large. Effective treatments had been developed for many of the diseases I was studying, and several promising new interventions—such as coronary bypass surgery—were on the horizon. Even when it came to the illnesses that remained stubborn mysteries at the time—peptic ulcer disease, gastroesophageal reflux disease, inflammatory bowel disease, and various forms of cancer—there was still a tremendous sense of hope, a feeling that it would only be a matter of time before we would eradicate them, too. Unfortunately, the promise of fifty years ago has become a knot of contradictions, one that we must untangle if we’re going to recalibrate and set ourselves on a path toward long-term, sustainable health and longevity.

It is true that today we are living longer than ever before in human history. In the United States and most of the developed world, the average lifespan has been extended by nearly thirty years over the last century.1 This extraordinary progress, however, has come at a steep cost: we’re also sicker than we’ve ever been. Over the last seventy-five years, an array of serious, seemingly unrelated chronic illnesses—cardiovascular disease, diabetes, metabolic syndrome, autoimmune disorders, cancer, chronic liver disease, and brain disorders such as depression, autism spectrum disorder, Alzheimer’s disease, and Parkinson’s disease—have all been steadily rising, some at astonishing rates. While living dramatically longer lives, many of us are suffering throughout them, creating a public health crisis of historic scale. Sadly, this crisis disproportionately affects minorities and populations on the lower side of the socioeconomic spectrum.

This fact has been obscured, however, by the US health-care system’s practice of throwing excessive amounts of money at these illnesses, trying in vain to contain their impact. Health-care services jumped from 5 percent of our gross domestic product (GDP) in 1960 to 17.8 percent in 2019—$3.8 trillion. This number is expected to rise even higher in the years ahead.2

These skyrocketing medical costs are, of course, caused by a variety of factors, including the exponential growth of the medical industrial and pharmaceutical complex. Americans now, for instance, spend ten times more on prescription drugs than they did sixty years ago.3 The costs of diagnostic tests and therapeutic medical and surgical interventions are also rising. To a significant extent, however, the unchecked increase in our medical spending is driven by the increasing prevalence of chronic diseases—and the medical establishment’s immense efforts to keep death at bay, known in the formal language of my profession as “maintaining low mortality rates.”

“We now have an economic system where an industry makes money off of keeping you alive but not letting you die,” my friend and colleague Wayne Jonas, MD, executive director of Samueli Integrative Health Programs at UC Irvine, once succinctly summed up the situation. The remarkable increase in life expectancy achieved during the past half century has obscured the fact that the win came at an unsustainable cost, even for one of the richest countries on Earth. While we may not die from chronic illnesses as frequently as we once did, a large proportion of the population is not living into old age with any semblance of health and vitality. And we’re bankrupting ourselves in the process.

This data may rightly cause you to ask, how did we get to this point? As I’ll illustrate in the coming chapters, dramatic lifestyle changes over the last seventy-five or so years are responsible for much of our illness and suffering today. Though a variety of factors have played a role in our deteriorating health—such as reduced physical exercise and sleep with increasing stress levels and exposure to a long list of chemicals and environmental toxins—the most impactful shifts have been those that have affected our food supply and our diet.

The rise of modern industrial-style agriculture has drastically changed the way we produce food as well as what and how we eat.4 With small, family-run farms increasingly giving way to industrial farming operations, the production of our food has become more and more compromised. Industrial agriculture runs farms as factories with “inputs” such as pesticides, feed, fertilizer, and fuel and “outputs” in the form of corn, soybeans, and meat. The primary objective of these corporations is to raise profit margins by rigorously decreasing production costs and increasing yields. While food has become cheaper and more abundant under this system, its quality has suffered—and the health of the public (and the environment) is the collateral damage.

This relatively recent dietary shift has affected our health in myriad ways. It has changed, in some ways irreparably, the trillions of microbial organisms living throughout our gut—commonly referred to as the gut microbiome—and thus has created a chronic dysregulation in various organs and bodily systems, in particular the immune system, for the immune cells in the gut comprise 70 percent of it. As diverse and seemingly unrelated diabetes, Alzheimer’s disease, and cancer may seem, there is a common factor that plays an important role in their coinciding surge. As I will explore in depth in the next chapter, a growing mismatch has developed between the gut microbiome—which has rapidly adapted to our changing diet—and the gut, with its much slower ability to deal with these diet-induced microbial changes. I strongly believe that this growing mismatch has disrupted the normal function of our immune system and altered our broader brain-body network, creating a stark rise in a wide range of chronic diseases.

While the overall mortality rate of infectious and noninfectious (noncommunicable) diseases declined rapidly in the first half of the twentieth century, the prevalence of noninfectious diseases has since reversed itself and drastically risen over the last seventy years.
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Meanwhile, most infectious diseases—such as tuberculosis, hepatitis A, measles, and mumps—have continued to steeply decline over the same period of time. The “theory of epidemiological transition” has attributed this shift to the decline of pestilence and famine, giving people longer lives in which the degenerative diseases have time to develop. A number of isolated spikes in infectious diseases—like AIDS, tuberculosis, Ebola, influenza, SARS, MERS, and the recent outbreak of the COVID-19 virus—have periodically occurred throughout this steady decline. However, these have not changed the overall trend: infectious diseases now account for only 4.2 percent of the burden of all diseases globally, whereas chronic diseases account for 81 percent. Moreover, noninfectious diseases today account for more than 70 percent of all deaths globally.5 Even worse, chronic disease and pandemics often reinforce each other; we are now realizing that noninfectious diseases make us more vulnerable to certain infectious ones. For instance, COVID-19 disproportionately affects those suffering from various chronic illnesses, including obesity, diabetes, and metabolic disorders. The interrelated problems of an unhealthy diet and lower socioeconomic status are emerging as major contributors to this trend. The 2020 global pandemic was not only a tragedy in its own right, but it also highlighted the true cost of chronic disease and inequality on public health.

Thankfully, there is a way to reverse this trend.

First, however, it’s important to better understand the main areas of our health that are being crucially affected by recent alterations to the gut microbiome. Of the many diet- and gut-microbiome-related chronic noninfectious diseases, I will focus on three types that play a primary role in our current health-care crisis: autoimmune and allergic disorders, obesity and metabolic syndrome (including its implications for diabetes, cancer, and cardiovascular and liver diseases), and brain disorders.

Allergies and Autoimmune Disorders

There’s an oft-cited article on allergy-related disorders that signaled a shift in the way we view chronic noninfectious diseases. Written by Jean-François Bach, MD, DSc, and published in the New England Journal of Medicine in 2002, the article suggested that many chronic diseases, including a group of allergy and autoimmune diseases, have been rising over the last seventy years.6 Since its publication, a growing number of studies have offered supporting evidence for this observation. One study, for example, published in the Scandinavian Journal of Gastroenterology, reported that the incidence of Crohn’s disease, an autoimmune disorder, more than tripled in northern Europe from the 1950s to the 1990s.7 Another study, from researchers at the University of Gothenburg in Sweden, showed that the prevalence of asthma, hay fever, and eczema doubled in Swedish schoolchildren over the twelve-year period between 1979 and 1991.8 Further confirmation came from researchers at Göttingen University in Germany, who looked at a population in South Lower Saxony and reported that the incidence of multiple sclerosis, also an autoimmune condition, had doubled in just under two decades, from 1969 to 1986.9

Several related hypotheses—the “hygiene,” “old friends,” and “disappearing microbiota” theories—have been proposed to explain the recent acceleration in autoimmune and allergy-related illnesses.10 These theories all share the view that environmental factors—such as the inappropriate or excessive use of antibiotics early in life, the increased use of pesticides and chemical fertilizers in agriculture, and the rising number of children growing up in urban settings removed from nature, soil, and animals—play important roles in this shift. The hygiene hypothesis, for example, posits that in our increasingly sterile world, in which babies and small children are exposed to fewer and fewer germs and microbes from the natural environment, our immune system isn’t properly trained to protect our bodies from threat. Consequently, our immune system loses the ability to discern benign substances, such as pollen or tree nuts, from hazards, such as pathogenic bacteria and viruses. As a result of this lack of discernment, the immune system either irrationally attacks the body’s own cells, provoking an autoimmune disorder, or mistakenly rings the alarm bells, resulting in an allergic reaction.

The research does seem to substantiate some of these theories, at least up to a point. However, the primary focus of most studies has been to identify specific genes causing dysfunctions that increase vulnerability to autoimmune disorders and allergies, but as it turns out, no single gene has been identified as responsible for any major chronic diseases. Rather, a growing list of so-called vulnerability genes and altered gene networks have been identified, suggesting that a person is by nature more or less susceptible to progressively changing environmental triggers. Because our genes have not altered during the past seventy years (evolution is much slower than that), it seems almost certain that changes in our environment and lifestyle are to blame for our sudden uptick in chronic illness.

Despite the fact that the increase in such disorders first manifested itself more than half a century ago, we’re still struggling mightily with them today. We’ve developed more-effective (and more-expensive) treatments but no straightforward cures. One need only watch the growing number of television commercials touting a legion of powerful new medications aimed at constraining an overactive immune system—with their sotto voce litany of often very serious side effects—to get a sense of the problem’s magnitude. Many of these ads are for “biological drugs” or “biologics,” so named because they’re produced from living organisms or contain components of living organisms; think Humira, Remicade, and Rituxan—used to treat autoimmune disorders like inflammatory bowel disease, rheumatoid arthritis, and psoriasis. These medications trap signaling molecules called cytokines, which would otherwise trigger chronic inflammation and pain in the body. While the drugs have provided dramatic temporary relief to many thousands of patients, they haven’t slowed the rising prevalence of these diseases.

At the same time, these treatments have created a multibillion-dollar revenue stream for the pharmaceutical industry. In large part, this is because biologic medicines cost, on average, twenty-two times as much as conventional drugs.11 The cost for a one-year treatment with infliximab (Remicade)—prescribed for ulcerative colitis and Crohn’s disease, among other ailments—is about $50,000.12 Meanwhile, the net effect for patients has been a reduction in bothersome symptoms rather than identification or treatment of the root cause of the deviant immune system triggering such symptoms in the first place.

This shortcoming is reflected in the dramatically growing incidence of autoimmune diseases today. The American Autoimmune Related Disease Association (AARDA) estimates that fifty million Americans currently suffer from autoimmune illnesses—of which there are now more than one hundred types, including multiple sclerosis, rheumatoid arthritis, inflammatory bowel disease, and type 1 diabetes—making this group of disorders more prevalent than even cancer.13

And yet there is not, as there is with cancer, a consistent understanding of the factors driving its continuous increase. There is, in fact, quite a bit of bewilderment about not only the origins of these illnesses but also what exactly they are. Despite their troubling interference with the quality of life of so many people, and the prevalence of TV commercials about affected patients, 85 percent of Americans aren’t able to name a single autoimmune disease. I would suggest that just as many people don’t fully understand how these ailments manifest in the body or how we may be able to reduce our risk of developing such a disease.14

Obesity and Metabolic Syndrome

Obesity has also played a key role in our current disease epidemic, causing a vexing rise in illness globally. In the 1960s, when the numbers of overweight and obese people slowly began to climb, the increase was barely noticed by the health-care system. Fifteen years later, when the issue finally did get attention, it was, sadly, viewed as a problem limited to minorities and to the poor in the South, revealing a racial and economic bias in the health-care system that unfortunately persists today.

Then the weight issue ballooned: between 1980 and 2013, the number of overweight and obese individuals worldwide rose from 857 million to 2.1 billion.15 It became undeniable that obesity was affecting all populations and posing an unprecedented challenge to public health. Today, one in three adults and one in six children are considered obese, according to research gathered by the National Health and Nutrition Examination Survey.16 I’ve observed the obesity epidemic firsthand, both in my clinical work with patients and as I travel to attend medical and scientific conferences, crisscrossing America throughout the year. As a physician, I feel a piercing sense of concern when, in airports and in line for the buffet breakfast at hotels, I see how many people appear to be on a spectrum above a normal body weight.

Though we’ve poured tremendous resources into research aimed at understanding the problem, we’ve made little progress in deciphering why this issue has increasingly gripped so many people over the last half century. And worse, the only current interventions that have shown long-term effectiveness have dramatic and irreversible consequences on the functioning of our digestive system. One such solution, for example, is bariatric surgery, which reduces the upper stomach in order to limit the amount a person can eat. In one form of bariatric surgery, the stomach is reshaped to the size of an egg and connected directly to the small intestine; in another, known as sleeve gastrectomy, 80 percent of the stomach is removed, leaving it about the size and shape of a banana. Another weight-loss surgery involves placing a saline-filled silicone balloon into the stomach. Still another is a drastic procedure that involves inserting a gastric fistula device (called in technical terms an “aspire assist device”) that lets a person eat, then empty the contents of the stomach into a disposable bag through an artificial opening.

Not only do these surgeries illuminate the extreme medical measures we now undertake in our efforts to battle obesity, but they’ve also taught us that this seemingly straightforward approach—shrinking the stomach so one can’t put as much food in it—is far more complicated in its effect than once thought. Such drastic interventions create all-encompassing consequences in the body, not just in the size and shape of the stomach, but also in how appetite-regulating hormones are released into the blood and reach the brain. Such operations change the composition of our gut microbes and consequently the gut’s signals to the brain and the rest of the body. Even food preferences can change suddenly. There is, in other words, a consequential integral shift affecting a variety of bodily systems—hormonal, metabolic, and endocrine—even before weight loss begins.

Furthermore, many obese and overweight Americans have metabolic syndrome. This diagnosis is comprised of a cluster of conditions, including increased body-mass index (BMI), high blood-sugar and triglyceride levels, high blood pressure, low HDL (“good”) cholesterol levels, and dyslipidemia, an asymptomatic condition in which a person’s lipid profile (amount of fats in the blood) may be too high, reflecting the body’s compromised ability to process sugar and fat. Most important, metabolic syndrome is not only a complication of obesity affecting the endocrine and immune systems, but also a major risk factor for chronic diseases of the liver, the heart, and even the brain.
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In 2018, with infectious diseases waning (before the rise of COVID), one study declared metabolic syndrome “the new major health hazard of the modern world.”17

Some experts believe that we’re only at the beginning of this trend. As Dr. Walter Willett, professor of epidemiology and nutrition at Harvard University, explained to me, “This epidemic of obesity and insulin resistance takes thirty, forty, fifty years to play out before we see all of the consequences. It’s somewhat like climate change. You don’t see all the implications right away, but we can see the path is leading to devastation in terms of health.” Sadly, like obesity, metabolic syndrome is no longer limited to the developed world. In China, for example, the prevalence of overweight and obese people increased from 20 to 29 percent of the population from 1992 to 2002, and by 2017, the prevalence of metabolic syndrome had jumped to 15.5 percent.18

As a result of these soaring rates of metabolic syndrome, cardiovascular diseases—including high blood pressure, coronary heart disease, heart attack, stroke, congestive heart failure, and atrial fibrillation—have also steadily increased, because metabolic syndrome is a major risk factor for these diseases. In 2011, the American Heart Association predicted that up to 40 percent of the US population would suffer from some form of cardiovascular disease by 2030, but we reached this benchmark in 2015, in four years instead of nineteen.19 In 2015, 96 million Americans suffered from high blood pressure and almost 17 million from coronary heart disease. As if this wasn’t discouraging enough, this ominous trend is expected to increase to 45 percent in another fifteen years—another prediction we may well beat.

Similar to these numbers is the unreasonably high cost of prescription medications, surgeries, and hospital stays to keep patients with metabolic syndrome alive. In 2016, this price tag in the US was $555 billion; it is expected to exceed $1 trillion by 2035.20

It seems no organ can escape the impact of a dysregulated metabolic system. It’s estimated that 75 percent of patients who are overweight and 90 to 95 percent of patients who are morbidly obese are afflicted by nonalcoholic fatty-liver disease, or NAFLD, a serious condition that can lead to cirrhosis, liver cancer, and liver failure. It is the leading cause of liver disease in the United States and one of the major indications for liver-transplant surgery.21 Obesity and metabolic syndrome are also significant risk factors for several types of cancer, including those of the colon and rectum, the fourth most common form of cancer in the US. According to the National Cancer Institute, obese individuals, especially men, are about thirty times more likely to develop colorectal cancer than people of normal body weight.22

Brain Disorders

Several psychiatric, cognitive, and neurodegenerative disorders—including Alzheimer’s and Parkinson’s diseases, autism spectrum disorder (ASD), depression, and anxiety disorders—have also affected a significantly higher proportion of Americans over the last half century. Even though this increase hasn’t been as dramatic as that of obesity and metabolic syndrome, the trend is still quite striking. In the last twenty years, neurodegenerative disorders have ticked upward. In 2017, an estimated fifty million people were suffering from Alzheimer’s disease worldwide,23 and that number is expected to double every twenty years into the foreseeable future.

While our increase in life expectancy certainly plays a role in such estimates, we have evidence that a variety of other factors, including metabolic syndrome, are also instrumental in the development of cognitive dysfunction. Sadly, we’ve almost come to accept cognitive decline with age as the norm, just as we’ve accepted the implicit messages of the pharmaceutical industry that the recent rise in many of our chronic diseases is simply a by-product of aging. In actuality, and as many fully functioning nonagenarians demonstrate, the human brain (as well as the body) has the potential to function fully into our nineties without any medical interventions.

Other chronic diseases are also increasing rapidly. In the 2016 world, 6.1 million people globally had Parkinson’s disease,24 whereas today, more than 10 million are living with it.25 And, as I’ll explore further in chapter 4, developmental disorders like ASD have nearly tripled in frequency, from 1 in 166 children in 2004 to 1 in 59 children in 2018.26 Depression, too, is being identified in increasing numbers, although it is slightly more complex in its presentation, and thus the change in its prevalence is harder to assess, particularly given that it is not a homogeneous condition. It can, for example, occur alongside other illnesses, such as Parkinson’s and Alzheimer’s. Still, in 2017, about 160 million people suffered from major depressive disorder, young people being the highest-risk group.27 A Blue Cross Blue Shield report showed that in 2016, in fact, 2.6 percent of youths between twelve and seventeen years of age were diagnosed with major depression—a 63 percent increase from 2013. Among young adults of ages eighteen to thirty-four, the report showed a 47 percent increase. Even more unsettling, a recent study predicts that the number of younger people diagnosed with depression will surpass even the number of cardiovascular disorders in adults by 2030. In addition, suicide, considered a proxy measure for the prevalence of depression, has become a leading cause of death for young people in the United States—and is the only one among the top ten causes that’s continuing to rise in numbers. Even though we haven’t been able to find a solution or even consistently successful treatments for depression, the pharmaceutical companies are enjoying tremendous profits: mental-health drugs bring in an estimated $80 billion a year worldwide.

The Common Link

Over the last seventy-five years, many chronic illnesses have been researched and treated as distinct issues, each one seen as its own discrete epidemic and therefore dealt with by specialized physicians and researchers. Nevertheless, in that time, our modern health-care system hasn’t been able to create an effective strategy for halting the steady upward trajectory of any of them.

However, if viewed through the understanding that these noninfectious diseases have simultaneously overtaken huge swaths of the population, striking parallels begin to emerge. Many of these illnesses, for example, have shown a similar lag between their increase in the developed world and in the developing world, following the timeline of accelerated industrialization. Approximately ten to thirty years after the increase of these illnesses in the Western world, the same rise has been echoed in less developed countries, after they’ve adopted many aspects of our modern diet and lifestyle. Take, for example, the inflammatory bowel diseases ulcerative colitis and Crohn’s disease. At the turn of the twenty-first century, these have become global diseases with accelerating incidence in newly industrialized countries throughout Asia, Africa, and South America.28

In addition, with allergy-related illness, autoimmunity, obesity, metabolic syndrome, colon cancer, and depression, we have seen a shift downward in age of onset, as they begin affecting an increasingly younger population. This suggests that our recent dietary alterations are also affecting subsequent generations. For example, while the incidence of colon cancer has decreased in older men and women, the rates among younger men and women are climbing. Between 2006 and 2015, the average annual increase in colon cancer among men under the age of fifty has been 3.5 percent.29 The way the health-care system has responded to this worrisome trend is emblematic of its reductionist and shortsighted approach. The American Cancer Society Guideline for Colorectal Cancer Screening now advises that people at average risk for colon cancer—without family history or other well-known risk factors—start regular screenings at age forty-five as opposed to the prior recommendation of sixty.30 And yet when I recently attended a lecture about the guidelines for colon-cancer screening, I asked the presenter if diet and childhood obesity might play a role in the shift and, if so, whether dietary recommendations might be given as a preventive measure. She agreed that this was a plausible explanation but that offering dietary recommendations at screenings is currently not part of the established practice. Besides, she went on, with many gastroenterologists performing such a large number of colonoscopies each day, there wouldn’t be enough time to explore patients’ eating habits or provide guidelines for a beneficial diet. It’s always amazing to me when simple changes—particularly those that could potentially have a large-scale impact but don’t fit into the traditional disease model—are so easily dismissed.

Furthermore, despite these illnesses’ widely varying manifestations, almost all of them can be traced to a dysregulation of the immune system. This plays out in one of two ways. With autoimmune and allergy-related disorders, the immune system overreacts to benign environmental stimuli or to the body’s own cells, whereas in metabolic and related diseases there’s a chronic, unprovoked engagement of the gut-based immune system that can affect all organs in the body, including the heart, liver, large intestine, fat tissue, and even the brain. (The latter tendency of the immune system to overreact—also referred to as a cytokine storm—may be related to the increased vulnerability of COVID-19 patients with chronic, noninfectious diseases for developing more severe symptoms and complications.)31

Although there’s good evidence to suggest that alterations of the immune system predisposing a person to autoimmune and allergic diseases are programmed during the first three years of life, a growing body of evidence suggests that the Western diet also plays a key role in the development of these and other illnesses comprising our current public health crisis. Such a diet may lead to metabolic endotoxemia, a low-grade systemic immune activation that carries inflammatory mediators—including messengers such as the cytokines, a family of signaling molecules secreted by various cells of the immune system—throughout the body and brain.32 Because 70 percent of our immune system is located in the gut’s walls, it’s in a powerful position to spread this inflammatory message throughout the body, and depending on a person’s genetic variability, the cytokines affect any of various organs along the way.

It may seem counterintuitive to deduce that our digestive tract, long viewed as an organ primarily concerned with the absorption of nutrients and storage and elimination of waste, would be a main actor in this radical unfolding health drama. But a rapidly growing body of research from the past two decades, strongly influenced by the expanding discipline of systems biology, leads us to this conclusion in extraordinary ways. As I’ll explore in the forthcoming chapters, recent discoveries made about the gut microbiome and its relationship to the brain and all systems in the body—including the immune system—is one of the most exciting steps forward in understanding how we might begin to halt and even reverse our formidable public health crisis.




Chapter Two

A Deeper Connection

Recently, science has both returned to and arrived at a vastly different understanding of the body and our health. This view is one that accounts for complexity, communication, and the interrelatedness of bodily systems, as well as making clear how so many seemingly disparate illnesses, all rising at precipitous rates over the last seventy-five years, are connected.

I regard this new holistic view as a return to a previous way of thinking. The notion of the interconnectedness of bodily systems can be found in Ayurvedic texts dating from five thousand years ago. This concept was also embraced in traditional Chinese medicine and Hippocratic medicine (which was based on the natural philosophy of the Greeks). In ancient times, there was a recognition that our health was determined by an intricate relationship among mind, organs, spirit, environment, and even the universe.1 More succinctly, as the Greek philosopher Aristotle wrote more than two millennia ago, “The whole is something besides the parts.”

This belief began to change in the seventeenth century when French philosopher René Descartes introduced the principle of reductionism in his philosophical and autobiographical treatise, Discourse on the Method of Rightly Conducting One’s Reason and Seeking Truth in the Sciences. This is where the famous phrase “I think, therefore I am” originates. With reductionism, Descartes proposed that we should analyze complex situations by dissecting them, examining them in manageable pieces, and then reassessing the whole based on the behavior of the parts.2

Later, when Descartes proposed mind-body dualism—treating body and brain as completely separate entities—he brought reductionism to bear on the body.3 To reconcile the mind-body conflict, he proposed that doctors and scientists concern themselves with only the body, while the brain and mind should fall under the dominion of the Church. Descartes’s views altered not only philosophy, but biology, too. The medical world adopted reductionism and dualism, and physicians began diagnosing and treating the body based on the premise that it is made up of discrete parts, each one functioning separately. Every living thing, doctors came to believe, was made of mechanisms that operated as regularly and predictably as the gears of a clock. Despite this centuries-long detour, science—if not the medical establishment—is slowly circling back to the ancient wisdom traditions’ view of the body as a complex interplay of interrelated systems.

Now, of course, we have a better understanding of the biology that underpins these connections. The introduction of network science was one of the biggest influences in shifting our perspective back to the unified from the isolated, while also moving it forward with scientific corroboration.4 Network science studies the interplay among individual elements in complex networks using such methods as graph theory, statistical mechanics, and data mining to create predictive models. Developed in the 1930s, since then it has dramatically accelerated and expanded through diverse scientific fields, ranging from the social sciences to ecology to the global economy. As a result, we now view many collections of seemingly unrelated elements as systems
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