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Chapter 1

“Treatment” Is Not “Cure”—It’s Not Even Treatment

There’s a wasp buzzing around your attic. What do you do? Kill the wasp? Or get rid of the wasp’s nest? You have to work upstream of the problem if you’re going to fix the cause. Working downstream only fixes the result. And that’s what we’ve been doing with healthcare for the past eight decades. Well, the wasps have come home to roost.

We’re Number 1!—in Morbidity, Mortality, and Expense

The US has the best doctors, hospitals, and medical technologies, the most innovative surgeries, the best and newest drugs, and spends the most per capita on healthcare of all the countries on the globe.

Are Americans healthier? Do we enjoy better healthcare? Do we live longer? The answer to each of these questions is an unequivocal and emphatic no. In fact, it’s quite the opposite; Americans have the worst health outcomes of any country in the Organisation for Economic Co-operation and Development (OECD; the thirty-seven richest countries). In several of the most lethal chronic diseases, Americans rank among the worst of the developed countries in the world: #1 in diabetes, #2 in Alzheimer’s disease, #5 in cancer, and #6 in cardiovascular disease (CVD).

No doubt, of all the OECD countries, the US is the sickest. We have the most expensive drugs—double that of Europe—plus the most expensive doctors. We spend the most on hospitals and inpatient care. And what do we get for it? Just take a look at this graph (Fig. 1–1).

There are two main takeaways from this graph: 1) the more money we throw at the problem, the worse it gets—which either means we haven’t addressed the problem at all, or maybe we’re even making it worse; and 2) it wasn’t always this way. Although the US has never been particularly efficient with our healthcare dollars, we at least used to keep up with the rest of the pack. We started going off the rails in 1970, and even now we haven’t come close to identifying the problem, much less solving it. There’s still no magic pill.
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So what started in 1970? And why is it bankrupting healthcare? And why is our problem now a problem everywhere, and for everyone?

Infections Are Passé—or Are They?

Metabolic syndrome started rearing its head in the 1980s to become the scourge of the twenty-first century. Think about diseases that killed large numbers quickly in ancient and modern societies—leprosy, bubonic plague, syphilis, tuberculosis, influenza, malaria, HIV. All of them are infections. You’d think the diseases of metabolic syndrome have nothing to do with infection. After all, anyone can die from infection, as rapidly demonstrated by the coronavirus pandemic. But if you have metabolic syndrome, your risk of death goes up twenty-fold—and it’s your fault—because you’re a glutton and a sloth. Wrong on both counts. The simple fact is that, just like coronavirus, anyone can get metabolic syndrome—even those who are normal weight. Everyone is at risk—both ways.

As this book will explain, each of the chronic, noncommunicable diseases (NCDs) associated with metabolic syndrome—including diabetes, hypertension, and heart disease—are due to abnormal metabolism (burning of energy) in different cells in different organs of the body. To make the point more clearly, let’s pick just one disease to examine—diabetes. When I went to medical school in 1976, diabetes was rare; only 5 percent of people in the US over age sixty-five had it, and the prevalence in the general population was 2.5 percent. And I would know, because my maternal grandfather was one of them. He wasn’t overweight—I guess he was just “lucky.” However, because of his diabetes he had four successive heart attacks before the final one that killed him at age seventy-two. Diabetes was a cloud that hung over my family—would I get it, too?

In 2000, it was estimated that there were 151 million diabetics walking the planet, and the prediction was, by 2010, there would be 221 million, for an amortized inflation rate of 3.88 percent. That’s not what we saw—in fact there were 285 million, for an amortized inflation rate of 6.55 percent—double what was predicted. But despite all of the doctors, all of the knowledge, all the pills, and all the gym memberships—by 2014 there were 422 million diabetics, for an amortized inflation rate of 10.30 percent. That’s triple the predicted rate! And in 2019, we’re up to 463 million. And statistical modeling says there will be 568 million by 2030. No slowdown, despite all the global hand-wringing.

This epidemic affects all ages, races, and creeds, but that hasn’t stopped people from making a buck on it. Almost one in ten Americans now has diabetes requiring some form of drug therapy (metformin or insulin)—yet despite the need and the urgency, the price of insulin has tripled in just one decade. Many patients have to choose between paying for their medicine or their food or their electricity. Some are rationing their insulin, which can lead to death.

While you could argue that this is akin to price gouging—what happens at the gas pump whenever there’s a shortage—this is going on across the entire medical landscape. Currently sixty-four million people—35 percent of the adult US population—can’t pay their medical debts. Of course, the US government and the insurance industry blame it on the patient—but what if Modern Medicine actually made you sick? What if seeing a doctor was actually the cause of these chronic diseases? I know this sounds preposterous—but there’s actually data to support it. Medical economist Dr. Jay Bhattacharya at Stanford Medicine analyzed millions of medical records, and the factor that most correlated with increasing weight gain in the population was the number of visits to an HMO doctor. Now, that’s correlation, not causation, but you have to wonder. Back in 1970 we spent 6 percent of our GDP on healthcare, and now fifty years later we spend 17.9 percent. Yet the average American’s weight is up, health is down, and wallet is underwater.

Finally, in life expectancy, the US ranks only twenty-eighth among the most developed countries in the world, and for the last four years our life expectancy has declined. We’re the only country in the OECD where this is true. Obamacare—increasing access to healthcare and covering preexisting conditions—hasn’t solved any of these issues, because it isn’t addressing the root cause of the problem. Then there was Trump’s response, which hoped to solve the problem by letting sick people die. Even the idea of Medicare for All that overtook the Democratic party in the 2020 election would just amplify the problem by increasing the costs going out the door (to the tune of $30 trillion) and still not address its root cause. Each of these amount to rearranging the deck chairs on the Titanic.

Modern Medicine Is Not the Solution to the Problem, Modern Medicine Is the Problem

It’s an axiom that Modern Medicine works to keep people healthy. The thought process goes—people live longer today than a hundred years ago, and healthy people live longer, so people today must be healthy. But is that really the case?

Academics and clinicians nationwide stand by both Modern Medicine and our healthcare system. They feel that investing in areas and “personalized medicine” technologies that “cure” people diagnosed with cancer, cardiovascular diseases, or neurological diseases will ultimately yield better long-term results than focusing on public health measures. This conclusion is wrong, both at the individual and societal levels, and shows at best the misconception of what the real problems are, and at worst a perverse desire of various stakeholders to maintain the status quo at the expense of both lives and dollars. We spend 97.5 percent of our healthcare budget on individual treatment, and only 2.5 percent on prevention. Not a very good bang for the buck. Here are six clear reasons why we need to rethink Modern Medicine. Let’s use cancer as an example.

First, ask yourself which is better: to be cured of cancer or to not get cancer in the first place? The fact is that only 33 percent of the people treated for cancer are “cured” (five-year event-free survival), and only 7 percent of them don’t develop another cancer in the next twenty years.

Second, these meager results in curing cancer are matched by a very hefty bill. In the last two decades, the National Cancer Institute has spent over $60 billion on research and treatment. Given that this is public money, one could hope that some of it was used to make cancer treatment more affordable for the public. Alas, most cancer drugs launched in the last ten years were priced at more than $100,000 per patient for one year of treatment. The new personalized CAR-T cell treatments cost between $300,000 and $500,000 a year.

Third, those that advocate for Modern Medicine argue that the investment in curing chronic diseases like cancer allows for a better understanding of its causes. I’m not so sure. In the case of cancer, there remains a colossal debate on whether cancer is due to genetics or environment, and whether cancer is in fact a metabolic disease, a by-product of the conversion of food into energy. Similarly, in the case of Alzheimer’s disease, in the last decade we’ve blown through $2.3 billion per year on research and over one hundred drugs have been tested and discarded. We’re as close to finding the cause of Alzheimer’s as we are to landing a man on Mars. And don’t even get me started on heart disease. There are at least four theories that try to explain its causes. And please don’t mention “good” and “bad” cholesterol. That’s so twentieth century (see Chapter 2).

Fourth, one would expect that new generations would reap the benefits of the huge advances in Modern Medicine, our supposed ability to diagnose and better understand the causes behind several chronic diseases. Yet, the opposite is true. Only 13 percent of baby boomers—now fifty-four years old—report that they’re in excellent health, compared to 32 percent of people who were fifty-four in 1988 to 1994. Fewer people today actually die from heart attacks, yet more people have suffered at least one.

Fifth, our healthcare system is collapsing because we have more people to treat, and the percentage of the population with multiple chronic diseases is growing since treatment often doesn’t result in cure (that is, permanent resolution of disease). In 1980, 30 percent of the adult US population, or fifty-two million people, were affected by at least one chronic condition. Today it’s 60 percent, or 145 million people. The percentage of those affected by two or more chronic diseases has grown from 16 percent to 42 percent. More baby boomers have combinations of hypertension, diabetes, and cancer, and they’re developing these conditions sooner, not later, leading to earlier disability and more years of morbidity. The RAND Corporation estimates that 12 percent of the adult population is affected by five or more chronic diseases, and accounts for 41 percent of all healthcare spending. On average, patients with five or more chronic conditions spend fourteen times more on health services than people with no chronic conditions. Yet here we are, debating the merits of Medicare for All.

One recent study looked at the rates of cancer incidence (number of new cases per year). As we would expect, the incidence of smoke-related cancer declined, and the incidence of cancers detectable by better and more frequent screenings (e.g., colon, prostate, breast) increased because we’re catching them earlier. However, the incidence of all other cancers—leukemia, melanoma, brain cancer, non-Hodgkin lymphoma, etc.—rose by 23 to 34 percent across gender and race. It’s not just more people living with cancer, it’s more cancer every year. And while genetics contribute 10 to 30 percent to cancer development, smoking and diet are the leading factors in 50 percent of cancers.

When Children Get Adult Diseases

Our decline in health and sharp increase in morbidity underlies the havoc we now see in our healthcare system. My Cornell med school colleague and Stanford pediatrician Paul Wise says, “Pediatricians are the ultimate witnesses to failed social policy.” As a practicing pediatrician for four decades, I was supposed to be spared the ravages of treating chronic disease, yet that was what ended up populating my entire clinic. When you look in a teenager’s eyes who complains of a headache, and see their retinas are detaching due to increased intracranial pressure from severe metabolic syndrome, you know kids are the canaries in the coal mine. For Medicare and Social Security to work, young, healthy working taxpayers have to pay into the system, from which they’ll benefit in their later years. But those healthy taxpayers are getting sicker, are on disability, and, instead of paying in, they’re mostly taking out. The Social Security gap must be bridged by debt—leaving a poison-pill inheritance for subsequent generations, our children and grandchildren. Currently, the Office of Management and Budget predicts a complete Social Security collapse by 2035.

To make things worse, the leading causes of death and morbidity (loss of function or income) in the US are the most expensive for the system: cancer, neurodegenerative diseases (Alzheimer’s and vascular dementia), cardiovascular diseases, and type 2 diabetes—all noncommunicable disease (NCDs). Right now, America is clocking about fifteen years of morbidity per person from these diseases. That’s $1.9 trillion (60 percent of our healthcare budget) wasted on diseases that should never have occurred, and that money is coming out of Social Security, rather than workers paying into it.

If doctors and medical professionals made their money with the expectation that they were actually treating or mitigating our chronic disease while disavowing all culpability, that would be prototypical moral hazard—like the insurance industry. But what if they treat us and take our money, knowing full well that they’re not even remotely coming close to addressing the problem? That is immoral hazard—knowing that what they’re doing is nonproductive, generating charges at their and society’s expense, price gouging off the sick, all in direct violation of the Hippocratic Oath.

Yet the solution to this metabolic, economic, and environmental Armageddon is safe, simple, cheap, and green. It’s called Real Food. This book will show you why, and why there’s no other choice.

The “Kicking the Bucket” List

It’s easy to imagine type 2 diabetes, heart disease, and hypertension as diet-related; after all, they’re all associated with obesity. Yet there’s another collection of chronic diseases that is also increasing in incidence and prevalence, but which the public hasn’t yet associated with food. People don’t normally think of cancer, autoimmune disease, dementia, and psychiatric disease as food-related. In fact, they are processed food–related. All of them are increasing in prevalence, and in the same fifty-year time span as our diet has gone to hell.

Cancer is being diagnosed at earlier ages than has occurred in previous generations. Cancer is thought to have a genetic basis, or perhaps is a result of environmental exposures causing mutations in DNA. And that’s likely true for cancer initiation, which likely occurs in each of our bodies every day (but the immune system clears those mutations out before they cause havoc). However, cancer promotion is the real issue because that’s how it spreads and grows. And processed food is feeding those mutated cells exactly what they need.

In the last few decades, as we’ve eschewed proper nutrition in favor of processed food, the incidence of obesity-related cancers (e.g., colon, liver, pancreas, kidney) has continued to grow at annual rates of 2 to 6 percent a year for people in the thirty to fifty age bracket. Processed food (e.g., Doritos and Kit Kats) uniquely feeds cancer growth. Specifically, sugar supplies the backbone for the structural elements that allow the cancer cell to divide and multiply (e.g., lipids, ribose, amino acids) that allow cancer cells to multiply.

Autoimmune diseases (like Crohn’s disease) are thought to attack randomly, but we now know that intestinal bacterial pathogens are frequently the target of a disordered immune response to the consumption of processed foods. As I said in the introduction, the key to your health is to protect the liver and feed the gut. Before the advent of packaged and microwavable food, gut bacteria were used to getting what they wanted to eat—fiber (see Chapters 12 and 19). But now those same bacteria are starving, and they’re not happy. They are causing the normally impervious intestinal barrier to become “leaky,” leading to inappropriate immune system activation and chronic inflammation (see Chapter 7). Worse yet, the antibiotics we give animals raised for food kill off the good bacteria in our intestines, allowing the bad bacteria even more access, and thus driving even more chronic disease (see Chapter 20).

The brain is also not immune to the effects of processed foods. Dementia used to be a relatively rare occurrence when I was in medical school. In 1978, my four-person dissection group in pathology class had the only cadaver with Alzheimer’s disease, a man who died at age eighty-five. Back then about 10 to 15 percent of eighty-five-year-olds would go on to get Alzheimer’s, and it wasn’t even remotely thought to have a nutritional component. However, between 1970 and 2014 (the years of processed food being introduced so broadly into our diets), the prevalence of Alzheimer’s has doubled throughout the world. Interestingly, in high-income countries like the US, prevalence is at 6.5 percent and steady for the past decade, while in developing countries it’s increased by 50 percent in that interval. Exploring the link between food and Alzheimer’s is in its infancy, but new data are generated every day.

Finally, we have psychiatric disease. It’s easy to blow this off as an individual, or even a country-specific, issue. But the World Health Organization (WHO) documents a 20 percent increase in depression and schizophrenia worldwide in one decade. These are the brain manifestations of chronic metabolic disease. And I will show you that, while clearly not the only causal factor, processed food makes cognitive dysfunction much worse (Chapters 15 and 19).

Clear and Present Danger

While some of the other advanced world economies have fared slightly better than the US, the truth is that longevity and health are beginning to stall throughout the developed world. As globalization has spread, so has the consumption of palatable industrial foods; thus, chronic diseases and morbidity have expanded almost everywhere in the developed and developing world. Rising global NCD rates yield an annual mortality of thirty-five million people, with a disproportionate 80 percent of these deaths occurring in low- and middle-income countries, wasting precious medical resources. In 2011, the UN Secretary-General announced that NCDs are a bigger threat to poor countries than infectious diseases, including HIV. American corporations and our government don’t just export bad reruns of Baywatch, we also export our lifestyle, our food, and its subsequent diseases. Our first-world problem has become their third-world problem.

The holy grail of Modern Medicine is you can’t fix healthcare until you fix health; and you can’t fix health until you fix the food. Everyone is talking about healthcare, few people are talking about health, and nobody is talking about the food.

Medical Incompetence

To be clear, better screening, diagnostics, and treatment is what Modern Medicine does; but preventing or reversing NCDs is what Modern Medicine doesn’t do. The net effect of these two trends is a decrease in overall health—matched by an increase in number of people with morbidity who stay alive longer but not healthier—and an acceleration of US healthcare expenditures. We now have a decline in life span for four years running to prove it.

Better screening or diagnostics or treatment is missing the point. Improving medical resource allocation or efficiency is missing the point. Treatment is after-the-fact; it’s like going into the wasp-infested attic armed with a flyswatter. By the time you’ve killed one, the swarm has stung you into submission.





Chapter 10

Foodable, Not Druggable

Chronic diseases have been known to medicine for at least a millennium, but they’ve come to dominate medicine in the span of just fifty years. Currently, 88 percent of Americans are metabolically ill, irrespective of weight. As stated in Chapter 2, obesity is a red herring. It’s a symptom of the disease, not the cause. The Endocrine Society has finally acknowledged this fact by issuing guidelines that implore physicians to check for metabolic health apart from obesity.

There are three commonalities to all the diseases that we call metabolic syndrome: 1) despite all efforts, these diseases are all increasing in incidence, prevalence, and severity at a faster rate than obesity; 2) they’re all exacerbated by obesity, although not specifically caused by it; and 3) while there are drugs to treat the symptoms of each one (including obesity), there are no drugs to either treat, cure, or prevent the diseases themselves. Further, as explained in Chapter 2, physicians treat the symptoms of each of these diseases with drugs, in order to prevent other disastrous sequelae like stroke, heart attack, amputation, or dialysis. And that’s because each of these diseases is due to problems inside the cell—and we don’t have medicines to treat them. Therefore, none of these diseases will remit, no matter the drug. The patient will continue their inexorable slide to oblivion, whether it be diabetes or cirrhosis or dementia—and if they don’t die of one of those diseases, then they’ll most assuredly develop another because the subcellular pathologies are still there. The three enzyme checkpoints (Chapter 8) are still dyssynchronized.

A Bitter Pill to Swallow

However, every single one of these pathologies can be prevented, mitigated, and in many cases reversed, by changes in diet. And none of these changes in diet have anything to do with calorie restriction. In most cases, reversal can be accomplished just by removing processed food and substituting Real Food (see Part IV for a full definition of each component and its disease potential).

Let’s take mitochondria as an example. While lots of research on treating mitochondrial disease is underway, no drug has yet made it to market. People will try to sell you stuff that purports to be a mitochondrial tonic, a wonder drug—just check out Amazon. There’s a lot of charlatanism in this space. For instance, coenzyme Q10 has been shown to be ineffective against the diseases of metabolic syndrome, with the exception of heart failure (which isn’t a disease of metabolic syndrome). These supplements don’t get where they need to go in the cell to be effective, but because they are nutraceuticals (a food with purported health properties), the FDA can’t regulate them (see Chapter 24).

There’s a reason that drugs and nutraceuticals don’t work for metabolic syndrome. If you look at those eight subcellular pathologies at the biochemical level and 1) examine their transcription factors (the proteins that turn them on); 2) their co-activators and co-repressors (the proteins that bind to the DNA to amplify or inhibit them); and 3) their second messengers (proteins that mediate the effects within the cell), our drugs don’t touch them. None of the underlying causes are responsive to medicines in our current drug armamentarium (see Chapter 14). Treating the symptom doesn’t treat the problem.

However, all of them are driven by, and therefore responsive to, specific components of food, because Real Food gets where it needs to inside the cell. People think processed food is food, because it’s calories and macronutrients, but in fact processed food gets in and poisons those pathways instead.

People think supplements are the antidote for bad food. They’re not. Rather, Real Food is the treatment, while bad food is the poison. In particular, we’ve learned that sugar, the main component of processed food, is the primary driver of four chronic diseases. It’s also a likely candidate for another five, listed in order below. These nine diseases together total about 75 percent of the healthcare burden in the US, and 60 percent globally. Processed food is behind them all, sugar makes them worse, and there’s no drug that prevents or reverses any of them. Below is a comparison of how well drugs versus food work to ameliorate these nine different chronic diseases.

Diabetes—the Modern Scourge

To this day, the American Diabetes Association continues to tout drug therapy to reduce blood glucose levels as the prime directive of diabetes therapy. They also promote weight loss as the primary strategy for prevention. While it’s true that a 10 percent weight loss over one year can reverse type 2 diabetes, only 30 percent of the subjects were able to achieve it, leaving most people out in the cold. The ADA doesn’t own up to the fact that diabetes can be reversed by dietary changes apart from weight loss, and their own dietary recommendations fall short on many counts.

Changes in food composition instead of quantity accomplishes the same result, which is exactly what Virta Health attempted to do. Using a ketogenic diet (see Chapter 14) for two years without caloric restriction, they reversed diabetes in 80 percent of their patients, were able to discontinue insulin in 94 percent of their patients who were injecting, and induced a twenty-nine-pound weight loss as well.

It’s the consumption of refined carbohydrate that’s associated with type 2 diabetes. In particular, dietary sugar, even more than starch, drives the metabolic reactions that lead to type 2 diabetes, especially because of effects in the mitochondria. The glucose in the dietary sugar drives the insulin release, which drives the weight gain, while the fructose drives the liver fat accumulation that drives the insulin resistance. Processed food is the primary vehicle.

While drugs can lower the plasma glucose, they can’t reverse the insulin secretion driving the weight gain, or the insulin resistance at the core of the disease. Furthermore, mitochondria generate more oxygen radicals with processed food than with Real Food. New studies from the UK and Europe demonstrate that it’s the degree of food processing that predicts diabetes (see Chapter 17). Food can either prevent, cause, or reverse diabetes. Drugs may lower the blood glucose, but they can’t fix the diabetes.

Heart Disease—Don’t Have a Coronary . . .

In Chapter 2, we saw that statins lower LDL-C, but don’t reduce risk of heart attack (except in those who’ve already had one). One scientific study argued that triglyceride-lowering agents, such as fenofibrate, could prevent deaths from coronary events. But then the authors of that report issued a correction that amended the finding to total nonfatal events, so it’s not as clear what fibrates really do. On the other hand, fish oil, a dietary supplement, reduced incidence of heart attack by 8 percent—as well if not better than statins—because most of us are omega-3 deficient to start with (see Chapter 19).

It’s processed food that foments heart disease risk. The relationship between food and heart disease is somewhat more complex than that of diabetes. The first issue is the role of omega-3 fatty acids (see Chapter 19), which act in two ways: by reducing general levels of inflammation, risks for heart disease are lower; and by reducing serum triglyceride levels, there’s less chance of plaque buildup. The second issue is insulin, because insulin increases coronary artery smooth muscle proliferation, making it more likely to get a clot. And the third issue is sugar—the percent of calories in the diet as added sugar predicts risk for dying of a heart attack, exclusive of calories or obesity. Conversely, removing added sugar from the diet removes the atherogenic particles (the small dense LDL), lowers triglycerides, and raises HDL—all protective against heart disease.

Nonalcoholic Fatty Liver Disease (NAFLD)—Human Foie Gras

NAFLD is now the leading cause of liver transplant in the US. It was unheard of prior to 1980, and now affects 25 percent of the world’s population, and 40 percent of the adult US population. Every pharmaceutical company is looking for the magic bullet to treat or reverse it. Scientists have tried novel drugs with funny-sounding names (obeticholic acid, selonsertib, elafibranor, cenicriviroc), but the best of them demonstrated only a 10 to 30 percent success rate. Noticing a common theme here? Drugs don’t do it. But diet does.

While many things in the environment can damage the liver, there are two stages of fatty liver disease both driven at least in part by processed food and drinks. And guess what? Alcohol and soda have the same detrimental effects. The first stage is the deposition of liver fat, and the second is inflammation. If you eat a processed food diet, you’re vulnerable at both stages. The high fructose content in sugar-sweetened beverages and the high trans-fat content in highly processed and fried food (even though trans-fats have been removed by the FDA from processed food, the heat of frying can create them anyway; see Chapter 18) are damaging at both stages. In fact, sugar-sweetened beverage consumption has been shown to be an independent predictor of NAFLD.

Tooth Decay and Periodontitis—Oral Hazard

The primary role of sugar in dental caries is and has been quite clear for at least a century (see Chapter 5). But what hasn’t been discussed is the relationship between caries and other metabolic syndrome diseases. Doctors don’t think about the mouth, because we’re not trained to. Dentists don’t think about the heart or liver, because they’re not trained to. But the same processes are going on everywhere, and there’s a strong association between the rotting of your teeth and your liver. Dental caries are associated with NAFLD, whether separately or linked is undetermined, but the instigator of both is sugar.

There’s an even more pernicious disease process going on in the mouth—periodontitis, which affects half of all Americans. There’s no question that periodontitis is associated with heart disease; there are defined mechanisms linking the two. But that’s not even the big kahuna. How about oral disease and dementia? Another oral bacterium, Porphyromonas gingivalis, has been associated with the development of Alzheimer’s, and researchers have found DNA for P. gingivalis in the brains of people who died from it. How did it get from the mouth to the brain? And what is it doing there? We don’t know yet, but we know it’s concerning.

Cancer—the Emperor of All Maladies

Like diabetes and heart disease, the degree of food processing has been shown to increase risk for cancer, regardless of calories or obesity. Chapter 8 explained why; if you stimulate PI3-kinase, block AMP-kinase, and disinhibit mTOR, you’re going to drive cell growth and risk for cancer. Sugar does the same thing. In fact, sugar consumption has been implicated in many cancers of endodermal (the inner lining of the embryo) origin, including breast, lung, bladder, ovarian, and pancreatic cancer. It also increases risk for cancer recurrence. But sugar is just one reason as to why processed food drives cancer.

Refined carbohydrate is its own driver, by increasing insulin release. Processed meats are laden with nitrates, known to cause colon cancer and breast cancer. And fiber has been known to prevent colon cancer for decades, but did you know that fiber can also prevent breast cancer? Processed food is dangerous because of the lack of fiber—thus flooding the liver and starving the gut (see Chapter 11). This is why cancer centers like Memorial Sloan Kettering in New York and MD Anderson in Houston are experimenting with fiber-rich and low-carb diets in many cancer treatment plans.

Dementia—Brain Drain

Given the $290 billion annual cost of dementia in the US and that there’ve been 146 failed trials, it’s almost laughable that we keep trying to develop a drug. The fact of the matter is, diabetics are four times more likely to develop dementia than the general population. Furthermore, both forms (Alzheimer’s disease and vascular dementia) are increased in people with diabetes—because insulin resistance affects the brain.

New research shows that sugar consumption is associated with the development of Alzheimer’s disease. It appears that fructose alters mitochondrial function in the brain, reducing energy generation, which puts the identified neuronal proteins amyloid and tau at risk for clumping, forming the classic neurofibrillary tangles of Alzheimer’s. A processed food eating pattern has been shown to be predictive of future Alzheimer’s disease, although no one has yet demonstrated that switching to Real Food lessens one’s risk.

Obstructive Sleep Apnea (OSA)—Not a Snoozer

OSA has many causes, many unrelated to body weight (see Chapter 16). But obesity of the neck can reduce the diameter of the airway, cutting down on oxygen delivery to the lungs, which causes fitful and restless sleep. The sympathetic nervous system and stress hormones get kicked up when you don’t sleep, and the cortisol spikes drive insulin resistance. Lack of sleep also increases the hormone ghrelin, which makes you eat more, driving weight gain. But there’s a reciprocal relationship between OSA and metabolic disease—the lack of oxygen to the liver likely inhibits AMP-kinase, causing the liver to turn more sugar into fat, thus increasing the amount of triglyceride and fomenting more obesity, inflammation, and heart disease.

Although OSA is clearly linked to obesity, which increases the risk of diabetes, there’s also evidence that OSA can cause diabetes independent of obesity. Indeed, OSA, processed food, and metabolic syndrome travel together. One may lead to another and they often coexist.

Autoimmune Disease—the “Leak” in Your Gut

Autoimmune diseases are a disaster and there are no good medicines available (steroids work, but the treatment is worse than the disease). They’ve been around for centuries, but there’s been a clear uptick in the last fifty years. Why? Two hypotheses have been proffered to explain it: the barrier hypothesis (our skin or lungs are letting in antigens) and the hygiene hypothesis (we don’t eat dirt and are too hygienic). But in fact, in the gut, they’re the same thing; because the gut is the dirtiest place in the world—one hundred trillion bacteria to have to fend off at all times—you don’t need an intestine, you need a fortress. We’ve known for a while that leaky gut is akin to chinks in the walls of that fortress. Antigens, like enemy soldiers, escape through those chinks into the bloodstream, where T cells and antibodies react against them. But in a case of mistaken identity, these immune cells then accidentally identify parts of your body as foreign invaders and generate an immune response to kill them off, a process termed molecular mimicry.

Then there are two new twists. First, it appears that one autoimmune disease, called ankylosing spondylitis, produces antibodies to a gut bacterium called Klebsiella pneumoniae. Conversely, a different autoimmune disease called rheumatoid arthritis produces antibodies to a second gut bacterium called Proteus mirabilis. Now, this might not seem that earth-shattering, but recent work has shown that the refined carbohydrates in processed food feed those two bacteria in particular, and that carbohydrate restriction improves both of these diseases. Indeed, a low-sugar, high-fiber Mediterranean diet has been shown to be efficacious at prevention and treatment of rheumatoid arthritis. Furthermore, introduction of fiber to the diet appears to improve asthma (frequently an autoimmune disease), likely by improving gut function and reducing inflammation.

Depression—the Moody Blues

Insulin resistance has been shown to be a primary cause of clinical depression in humans. Sugar is a specific driver of insulin resistance, and one cause of depression in both rats and humans. So it should be no surprise to anyone that two studies, one in Europe and one in China, showed that ultra-processed food consumption is associated with depression in people.

The foods that drive metabolic syndrome are those that are most clearly associated with the foods that people binge on—refined carbs and sugar. The question is, does the depression drive the food choices, which then drive the metabolic syndrome; or do the food choices drive the metabolic syndrome, which then drives the depression? Which is cause and which is effect? We still don’t know. But what we do know is that many people can eat their way both out of their metabolic disease and out of the depression by switching to a Mediterranean diet. The fact that your food choices can lift your mood certainly argues that the food is one driver, though many changes in our society are associated with depression and other mood disorders.

You Can’t Outrun a Bad Diet

Inquiring minds want to know: can’t I just exercise past my bad diet? Won’t an extra ten minutes on the elliptical trainer solve everything? Amateur Finnish triathlete Sami Inkinen tried and failed. Sami was one of the original founders of Nokia, sold his share early, and moved to the US to attend Stanford Business School. There he started the real estate website Trulia, which was bought by Zillow for $2.5 billion. In other words, Sami had more money than God—and he exercised five hours per day.

Nevertheless, by age thirty-eight, his performance was down. His glucose tolerance test revealed that he was a prediabetic. He didn’t get it—how can a triathlete be a prediabetic? He consulted UC Davis professor and low-carb physician Dr. Stephen Phinney, who had the answer: it was the sports drinks. Caffeine has its own effect on insulin resistance separate from fructose, and together they can cause their own brand of insulin resistance and glucose intolerance, ratcheting down some of the beneficial effects of exercise.

Point being, exercise without dietary change can help to affect five of the eight subcellular pathologies (see Chapter 7): mitochondrial dysfunction by generating newer and fresher mitochondria; insulin resistance by reducing skeletal muscle and liver fat; improvement of propensities toward autophagy and reduce inflammatory markers; and maybe even epigenetics, although this effect appears to be mediated through exercise’s suppression of inflammation. However, exercise alone won’t improve glycation, oxidative stress (exercise actually makes this worse), or membrane integrity and fluidity. In other words, you can stop some of the aftermath of bad food by engaging in exercise, but exercise can’t undo it all.

Recognizing the limitations of exercise on health improvement, Sami, Steve, and low-carb physiologist Jeff Volek went on to found Virta Health, a ketogenic diet start-up that proves diet matters more than exercise in reversing type 2 diabetes. The results have been impressive, so much so that the former chief medical officer of the American Diabetes Association, Dr. Robert Ratner, signed on to be their chief executive officer after having previously eschewed the low-carb diet.

The bottom line of this complete scientific analysis is that processed food results in acceleration of the eight subcellular pathologies that lead to metabolic dysfunction, inappropriate cell proliferation, and cell death. Nutrition, on the other hand, is the overarching paradigm to live a long and healthy life free from disease. There’s no pill for this. Exercise alone can help mitigate some of the damage, but not all. It’s about the food.

As you will see in Part III, nutrition is easy to do right, as we did it for ten thousand years. But sadly, it’s even easier to do wrong, and that’s what we’ve stupidly done for the last fifty.





Chapter 11

What Does “Healthy” Really Mean?

Which is worse: no food or bad food? The answer might seem obvious, but it’s not. In fact, when I asked José Graziano da Silva, the former director general of the UN Food and Agriculture Organization (FAO; part of the WHO, located in Rome), he didn’t have an answer—and for good reason.

The pains of hunger are real and acute, but the pains associated with limb amputation and burning in your toes (peripheral neuropathy) from type 2 diabetes can be likewise incapacitating. No food is usually the result of upheavals such as drought, floods, war, or pandemics. The FAO estimates 140 million people were starving worldwide in 2019, and this is increasing to 270 million in 2020 because of COVID-19. This social upheaval is heart-wrenching, but it’s a statistic that might move people to action and donation, as there’s a resulting imperative to improve. On the other end of the spectrum, bad food isn’t the result of upheavals, as it’s been engineered to be insidious. It’s very bad chronically, as it is the cause of NCDs, social disparities, healthcare collapse, mental health crises, societal devolution, and in time, an even greater risk for social upheaval. Ultimately, even more people die—just slower, and it’s under the wire, as the cause isn’t as clear, so no one does anything about it, and it only gets worse. In addition, bad food puts you at increased risk of getting seriously ill or dying from COVID-19 (see Chapter 13). You don’t know you’re dying until it’s too late, you don’t know why, and you and society have racked up untoward medical, productivity, societal, and environmental costs in the process.

Nutrition vs. Nutritionism

Nutrition is the most important and malleable factor influencing people’s life span (how long we live) and health span (how well we live). Studies on fraternal vs. identical twins show that genetics account for 25 to 30 percent of a person’s longevity. The other 70 to 75 percent proves that while favorable genetics clearly play a role, the environment, including a bad diet, can easily overcome those gifts, hence why the US has seen reduced life expectancy four years in a row. It’s impossible to specifically calculate what percentage of someone’s life span is attributable to nutrition, but given what’s happened to chronic disease incidence, prevalence, and severity statistics over the last fifty years, food plays a huge role. It always has.

But what is it about the food? Everyone has a theory, but very few facts—and those facts are being ignored by various stakeholders in order to tout their own ideas and advance their own agendas. That includes the public (see Chapter 12), because everyone’s a nutrition “expert”; after all, each and every human is their own “n of 1”; that is, they have their own experience as to what worked (or didn’t work) for them, but they have no idea of what works for you.

Since the publication of The Omnivore’s Dilemma (2006), food journalist Michael Pollan has made the point that nutrition is religion—because it requires believing without seeing. After all, nutrition must be all about what’s in the food. With the discovery of the first vitamin (B1, or thiamine) in 1912, scientists became convinced that there were chemicals in food that conferred health, so there must also be chemicals in food that conferred illness. This in turn has led to the concept of nutrients as being the lowest common denominator for any eating paradigm, giving rise to the religion of nutritionism. This is the procedure that the dietitians and the food industry have been promulgating for decades—just add up the good stuff and the bad stuff, and call it science! It’s how we got the FDA food label (see Chapter 24), which empowered the plethora of nutritional pundits on YouTube and Reddit and Medium. You don’t have to have an advanced degree to be a nutritionist. Which means that everyone is a nutritionist. And this has given rise to faith over science—because nutritionism is about zealotry.

The Knights of the Dinner Table

Every nutritional pundit has a drug to sell if they have money to invest in it to bring it to market. Otherwise, they have a supplement to sell, or at worst case, a diet. On their late night televised infomercials or on YouTube, they offer “n = 1” testimonials as to the power of their diet in reversing disease. All anecdote, no data.

Sometimes these infomercials are disguised as documentaries, in order to make them look fair and balanced. Look, if a moviemaker is making a documentary about diet and health, the opposite viewpoint must at least make an appearance at some point. Check out the latest fodder on vegan diets—for instance, Forks Over Knives (2011) or The Game Changers (2018), and find any mention of alternatives. I’ve had my own public run-in with Kip Andersen and protein-phobic Dr. Garth Davis, the director and talking head, over their scaremongering movie What the Health (2017) (an egg is the same as five cigarettes?); and all I can say is there wasn’t any science offered in explanation, either in the movie or in the debate. But it’s true on the other side of the street as well. Check out The C Word (2016), a story with an “n of 1” that extols the benefits of a ketogenic diet for cancer, and The Magic Pill (2017), which lauds dietary fat—no mention of any alternatives.

Nutritional mythology has never been more fervent than it is now, in part because life span and health span are declining—everyone wants to blame someone, or something, including me. But it has to be done with science. Otherwise nutrition is no better than hydroxychloroquine, just hearsay. It’s time to adjust the current paradigm.

“Developed World” Kwashiorkor

In order to understand how diet affects our eight pathologies and three enzymes, you need to understand the difference between nutrient deficiency and excess. If we feed a healthy individual with the “right” amount of calories per day—say 2,500 to 3,000—but provide only sugar as the food source (say 700 grams/day), that person will exhibit weight loss and not survive more than two to three weeks. In contrast, as we saw in the documentary Super Size Me (2004) by Morgan Spurlock, the same number of calories supplied as processed food rapidly devolves into massive weight gain with miserable and adverse health outcomes.

It’s more than enough calories in both cases; one caused weight loss, and the other weight gain—but both put health at risk. As Mr. Spurlock developed nutrient excess (energy), he also became nutrient deficient (micronutrients). Nutrient deficiency diseases can bear striking resemblances to nutrient excess diseases.

Recall two different diseases made known to the public in the 1960s as the US attempted to solve the malnutrition epidemic in Africa; marasmus and kwashiorkor. Marasmus babies are “skin and bones”; they don’t get enough to eat, and suffer from protein and calorie deficiency. This is what happens if you consume straight sugar for three weeks; sugar alone without any nutrients can’t even be absorbed from the intestine. Kwashiorkor is a different disease, resulting from protein deficiency without calorie deficiency. These babies have huge bellies because their livers are filled with fat—they’ve got nonalcoholic fatty liver disease (NAFLD). What caused the fatty liver? Cassava flour—a high-carbohydrate, low-fiber food, resulting in glycation, oxidative stress, mitochondrial dysfunction, insulin resistance, poor membrane integrity, and inflammation (see Chapter 7). In other words, they have “developing world” metabolic syndrome. Well, guess what? We have instead “developed world” kwashiorkor.

People with metabolic syndrome are frequently both overnourished and undernourished. They consume plenty of calories, but they are also deficient in rare amino acids like tryptophan (needed to make serotonin) and methionine (needed to make glutathione, the liver antioxidant). They’re deficient in micronutrients once the grains have been stripped of their germ (location of the vitamins, polyphenols, and minerals).

Another disease explains the dissociation of overnutrition and obesity with metabolic syndrome. This disease, called lipodystrophy, is a disorder of subcutaneous fat production. Because people with lipodystrophy don’t make fat cells, they are not obese; rather, any extra energy ends up as ectopic fat in the liver and muscle, which leads to all the diseases of metabolic syndrome.

Whether people get lipodystrophy has nothing to do with calories. No surprise, whether people get metabolic syndrome has nothing to do with calories. In each case, it has to do with whether the liver mitochondria is working right to process the energy to keep itself healthy. And in kwashiorkor, lipodystrophy, and metabolic syndrome, those mitochondria are not working right, leading to those eight subcellular pathologies (see Chapter 7). That’s what chronic disease is really all about.

Nutritional Naysayers

There are several reasons why these truths took a back seat to mythology and why the science of nutrition took a wrong turn in favor of zealotry. First of all, most pundits in the field aren’t bench scientists or clinicians; they tend to be nutritional epidemiologists, and nutritional epidemiology has significant limitations.

Epidemiology means correlation, not causation. Like John Snow’s cholera/Broad Street pump exercise (see Chapter 2), nutritional epidemiology studies are discovery, and discovery can be very important in posing the questions that truly need answering. However, it almost never answers the questions by itself; you need to design a proper study to answer them (see below). Just because A is associated with B, does that mean that A causes B? Or could it be reverse causality (B causes A)? Or could it be intermediate causality (C causes A or B)? Could it be irrelevant (C is associated with B and D, and D causes A)? As an example, ice cream consumption correlates with frequency of drownings. Does that mean eating ice cream causes you to drown? Or do survivors of the drowned victim bury their sorrows in a baked Alaska? More likely we eat ice cream when it’s hot, we swim when it’s hot, and some unfortunate people drown when they swim. Correlation does not automatically imply a cause-and-effect relationship. But the media, in its effort to sell newspapers or snatch eyeballs, treats almost all epidemiological studies as causation. Therefore, the public doesn’t understand the difference either.

Some investigators and news sources tout meta-analyses, an attempt to conglomerate multiple studies. It’s the gold standard to prove your point. And meta-analyses can do this well, when the individual studies are independent of industry and are also scientifically sound. But many such analyses are GIGO—“Garbage in garbage out”—as they are only as good as the data they are based on. And when the food industry is in charge, the results are suspect.

Another reason why nutrition remains an academic backwater is because we don’t have good biomarkers (e.g., blood tests) that measure what people are actually eating. Most of the data in nutritional studies are obtained through memory recall to food questionnaires. You can see for yourself—try asking someone what they’ve eaten for the last three days. Most people can’t tell you what they’ve eaten in the last three hours. Which doesn’t even factor in that sometimes people lie, not always intentionally, but perhaps they put on rose-colored glasses when it comes to memory recall.

For example, Leann Birch at Penn State University asked a group of eleven-year-old girls what they ate, and videotaped them while they ate it. She then divided up the group into weight tertiles—thin, normal weight, overweight—and showed that the thin and normal weight kids reported correctly, while the overweight kids underestimated the candy, soda, and desserts that they ate—except for one item. They reported their juice intake correctly because they thought juice was healthy (we’ll deal with juice more fully in Chapter 19).

Dr. John Ioannidis, an internist and accomplished statistician from Stanford University, has proposed that we do away with nutritional epidemiology entirely, as the studies are impossible to control, the data is perennially abused, and the results are virtually guaranteed to be wrong. I disagree. There’s no doubt that people read too much into these studies, but they also need to be educated. No single nutrition epidemiology study is ever the final word, because they don’t rise to the level of causation. There are only two types of studies that can approach the rarified air of causation. One, called econometric analysis, looks at the natural history of both consumption and disease prevalence, but also accounts both for confounders and for time (time is essential to causation). Developed by iconic UK statistician-epidemiologist Austin Bradford Hill, this level of evidence provides what we call causal medical inference; the level of proof we have today for tobacco and lung cancer. The second is called randomized controlled trials (RCTs), where the investigator varies only the one nutrient under study. However, such studies must have a placebo control group to be able to rise to the level of proof.

But, aside from study design, there’s yet another and more prescient reason why these epidemiologic studies, even those that purportedly assess causation, are suspect. They measure what goes in the mouth and assume it’s what’s absorbed in the intestine and ends up in our bloodstream—which isn’t true. Think of what really happens as analogous to eating for two. When pregnant, the mother’s intake is wildly increased over baseline. She gains weight, but we don’t care because we know about 30 percent of the energy is going to the growing fetus. Well, even without being pregnant, each of us is always eating for two, because we also have to feed our own intestinal microbiome, which receives and metabolizes about 30 percent of our ingested nutrients. If the nutrients didn’t enter our bloodstream, did we really get them?

The discovery of our symbiotic relationship with our intestinal microbiome changed everything. We now know that we have to feed it to stay healthy. When we don’t feed it right (e.g., depriving it of dietary protein), those bacteria send blood-borne and neural signals that tell our brains to alter our behavior so that they can get the nutrition that they do need. Whether you like it or not, you’re eating for two—you’re in a symbiotic relationship with your gut, and if you hurt your gut, your gut will hurt you back.

The argument I’ll make throughout the rest of this book is that it’s not what’s in the food, it’s what’s been done to the food that matters. Because the real nutritional question is: who and what are you feeding? Are you feeding the human? Or are you feeding the intestinal microbiome? And is your liver working right based on the share that you get? Based on our current eating paradigm and Nutrition Facts label, you can’t figure either of those two questions out.

Who Decides What’s Healthy, and for Whom?

In a population where 88 percent have some level of metabolic dysfunction, the entire concept of healthy has been obfuscated. And who obfuscated it? All the usual suspects, plus some. The American Heart Association demonized saturated fat; we took the fat out of milk and got cheese and chocolate milk instead—but they’re healthy, or so we’re told. The American Diabetes Association pushed whole grains, so we foisted whole-grain bread on the public, except that as soon as it’s milled, it’s not whole grain anymore (see Chapter 19). The Academy of Nutrition and Dietetics told people that eggs had cholesterol, so Americans opted for refined carbs like breakfast cereal. But my personal all-time favorite is the U.S. Institute of Medicine, which in 2004 codified an upper limit for added sugar at 25 percent of total calories. In what universe is 25 percent of calories as added sugar justifiable? This gave the food industry carte blanche to add as much as they possibly could, making us sicker and sicker.

When it comes to food, the only labeling rule is for allergies like eggs, gluten, peanuts, shellfish, and the like—things that can kill people acutely. After that, anything goes (see Chapter 23). Most people trust and buy products based on the way they’re promoted on the package, rather than their actual nutritional value, which still means nothing—because it’s not what’s in the food, it’s what’s been done to the food that counts. But that’s nowhere to be found on the label.

My Definition of “Healthy”

The key to fending off chronic disease is to keep those eight subcellular pathways running right—and each and every one of them can be made to run right with two simple dictates:

	1.	Protect the liver. You have to protect the liver from fructose, glucose, branched-chain amino acids, omega-6 fatty acids, iron, and other oxidative stresses—all of which end up causing fat accumulation and liver damage, and generate insulin resistance. This can be done by either reducing the dose of dietary liver stressors (e.g., a low-sugar diet) or their flux (e.g., a high-fiber diet, which blocks sugar absorption, thus reducing the rate by which fructose and branched-chain amino acids reach the liver).


	2.	Feed the gut. If you don’t feed your microbiome, your microbiome will feed on you; it will literally chew up the mucin layer that protects your intestinal epithelial cells, which increases the risk for leaky gut, inflammation, and more insulin resistance. The goal is to deliver more nutrients farther down the intestine (e.g., a high-fiber diet).


Fiber is an essential nutrient—not for only you, but also for your microbiome. The fiber in Real Food is of two kinds: soluble, which is globular, like what holds jelly together (e.g., psyllium, pectin, inulin); and insoluble, like the stringy stuff in celery (e.g., cellulose, chitin, peptidoglycan). You need both, as they do different jobs; and you also need the geometry in order to make fiber work for you.

Here’s a thought experiment: imagine a spaghetti colander. You run the water, it goes right through the holes. Now throw a glob of petroleum jelly into the center of the colander. You run the water, it might bounce off the jelly, but it still runs right through the holes. Finally, take your finger and rub the petroleum jelly all throughout the inside of the colander. Now run the water—you have an impenetrable barrier. When fiber (soluble and insoluble) is consumed within food, the insoluble fiber (stringy) forms a latticework on the inside of the duodenum, while the soluble fiber (globular) plugs the holes in the lattice. Together, along with this geometry, they form an








Acknowledgments

I have many people in my personal and professional lives that lived through this book with me. Some of them read early drafts of chapters and provided feedback. Each was singularly helpful, and they all deserve credit for their contribution in bringing this work to fruition.

First and foremost, I must thank my fellow UCSF/Touro University research team members. We truly are a team, and everyone contributes equally. Drs. Alejandro Gugliucci, Jean-Marc Schwarz, Kathy Mulligan, Sue Noworolski, Grace Jones, Ayca Erkin-Cakmak, and members of the GOD (Glycation, Oxidation, and Disease) Lab are my colleagues and good friends. When we get together to talk science, it is always the highlight of my day. The concepts espoused in this book are the product of our collective brains working as one.

Next, I must thank my American colleagues in diet and chronic disease, especially Dariush Mozaffarian, Tim Harlan, Ron Krauss, Ethan Weiss, Marcelle Cedars, Paolo Rinaudo, Suneil Koliwad, Michele Mietus-Snyder, Kimber Stanhope, Gary Taubes, Peter Attia, Monica Dus, and Bill Grant; my British colleagues Aseem Malhotra, Zoe Harcombe, Michael Yudkin, David Unwin, Ivor Cummins, and Alan Ebringer; and my Australia/New Zealand colleagues Gary Fettke, Grant Schofield, Maryanne Demasi, Simon Thornley, Gerhard Sundborn, and Kieron Rooney. All of them have helped move the field of metabolic disease along in various ways and venues, all of them have been extremely forthcoming, and I am indebted to each of them. Drs. Mark Hyman, Rachel Abrams, Joe Mercola, David Perlmutter, Andreas Eenfeldt, and Jason Fung are also on the same metabolic page, and help to disseminate and amplify the message.

I also have a group of comrades active in diet and mental health, including my American colleagues Bill Wilson, Joan Ifland, Nicole Avena, Mark Gold, Daniel Amen, Georgia Ede, and Dale Bredesen, and my British compatriots Alex Richardson, Michael Crawford, Patrick Holford, Kirkland Newman, Rachel Gow, and Fiona Fay. I thank them for their open-mindedness and counsel.

Writing about dietetics proved to be the hardest chapter, as I am not trying to take down a field, but rather help to build one up. Patrika Tsai, Kathryn Smith, Emily Perito, Luis Rodriguez, Nancy Guardino, Andrea Garber, and my teammates at the UCSF Weight Assessment for Teen and Child Health (WATCH) clinic helped me more than anyone in formulating the message. I also owe a debt of gratitude to Pat Crawford, Ken Hecht, Laurel Mellin, Tara Kelly, Leslie Lee, Belinda Fettke, and Patty James for making sure I hit the right tone.

My colleagues in dentistry and myofunctional sciences have been indispensable in understanding the relationship between oral, airway, and systemic health. Thank you to Kevin Boyd, Susan Maples, John Featherstone, Yasmi Crystal, Kim Kutsch, George Taylor, Brian Hockel, Jacob Park, Marc Moeller and Samantha Weaver, Paul Ehrlich, Sandra Kahn, Georgia Rodgers, Karen Sokal-Gutierrez, Michael Glick, David Williams, and Huda Yusuf.

As you might imagine, the science of food processing can be quite arcane, and matching that science with the diseases of metabolic syndrome can also be daunting. Therefore, I must thank Carlos Monteiro, Jean-Claude Moubarac, Serge Hercberg, Kelly Brownell, and Yogi Hendlin for their insights. I must acknowledge Brenda Eskenazi, Kim Harley, and my colleagues at the UC Berkeley Center for Environmental Research and Children’s Health for their pioneering work in endocrine-disrupting chemicals and metabolic syndrome. And I want to specifically acknowledge Mitchell Weinberg, a pioneering New York attorney who is leading the charge against food fraud worldwide, and who co-drafted that chapter.

You can’t complain about a problem if you don’t have a solution. My friends at the UCSF Institute for Health Policy Studies have been instrumental in helping to formulate and test various policy initiatives. Our UCSF advocacy subgroup has an unofficial moniker, “The Sugar Hill Gang,” of which Elissa Epel, Laura Schmidt, Claire Brindis, Cristin Kearns, Ashley Mason, Janet Wojcicki, Dean Schillinger, and Stan Glantz are all proud members. My British colleagues at Action on Sugar, Graham MacGregor, Jack Winkler, and Katharine Jenner, as well as my Dutch friends at Voeding Leeft (Food Lives), Martijn Van Beek, Barbara Karstens, Peter Voshol, Hanno Pijl, and Albert Van de Velde (deceased), carry the torch across the pond, and Simon Barquera, Arantxa Colchero, and Juan Rivera-Dommarco south of the border.

My legal colleagues, David Faigman and Marsha Cohen at UC Hastings College of the Law, and Michael Roberts and Diana Winters at the UCLA Resnick Center for Food Law and Policy have been instrumental in helping to analyze policy. And I owe Jim Kahn, Rick Vreman, Travis Porco, Todd Knobel, Alainn Bailey, and Rory Robertson a huge debt in helping to explain and vet the economic and environmental arguments in this book.

Many people in the food/health system are trying to make a difference, and they have shared their expertise, including Eric Smith, Jessie Inchauspe, Wolfram Alderson, Andreas Kornstadt, Ken Nochimson, Alan Farago, Ricardo Salvador, Nadja Pinnavaia, Paolo Costa, Sarah Wilson, Chantal Bonneau, and Daniel Menard. My nonprofit Eat REAL colleagues Jordan Shlain, Nora LaTorre, Beth Seligman, Kristin Zellhart, and Sarah Friedkin, and board members Laura Modi, Jim Warren, Tesha Poe, Riva Robinson, Lawrence Williams, and Alan Greene do the heavy lifting for kids in the Bay Area. And to cookbook coauthor Cindy Gershen, who’s stuck by me through some very difficult times.

My academic friends from around the globe always bring their A-game to bat around scientific ideas. This is by no means an exhaustive list, but I want to acknowledge Ram Weiss, Sonia Caprio, Ania Jastreboff, Christopher Gardner, David Ludwig, James Johnson, Richard Johnson, Jack Yanovski, Michael Goran, Martin Wabitsch, Uma Pisharody, Bruce Alpert, and Pedro Velasquez-Mieyer for their camaraderie. And to my French colleagues Francois Taddei, Ariel Lindner, and Xavier Desplas at the Center for Research and Interdisciplinarity (CRI) in Paris, and Philippe Gaussier, Francois Germinet, Arnaud LeFranc, and others at the Université de Cergy-Pontoise.

Three people stand out in terms of my never-ending gratitude. To my “goombah” Stefano Natella, a brilliant and self-effacing polymath who helped to crystallize the need for, and the scope of, this book. And I must personally thank my two academic mentors, Walter Miller and Howard Federoff, each friends for over thirty years, who taught me that good science and good ethics are indistinguishable, and for always believing in me, no matter what.

My final thank-yous go to the people who directly made this book possible—my long-time editor Amy Dietz, my graphic designers Glenn Randle and Jeannie Choi, my agent Janis Donnaud, and my Harper Wave publishers Karen Rinaldi and Rebecca Raskin, for believing in me and the message. And, of course, to my wife and kids for putting up with my foibles and faults, especially under the close quarters of the pandemic. I love you all.





About the Author

Robert H. Lustig, MD, MSL is the editor of the academic volume Obesity Before Birth, and is the internationally acclaimed author of the popular works Fat Chance, Sugar Has 56 Names, the Fat Chance Cookbook, and The Hacking of the American Mind. He is Emeritus Professor of Pediatrics in the Division of Endocrinology and member of the Institute for Health Policy Studies at UCSF. He lectures globally, and consults with numerous medical societies and policy organizations to improve population health. He lives with his family in San Francisco.



OPF/toc.xhtml


  Metabolical



  



  



			Cover



			Also by Dr Robert Lustig



			Title Page



			Imprint Page



			Dedication



			Contents



			Introduction



			Part I - Debunking “Modern Medicine”



			1 “Treatment” Is Not “Cure”—It’s Not Even Treatment



			2 “Modern Medicine” Treats Symptoms, Not Disease



			3 Doctors Need to “Unlearn” Nutrition



			4 Dietitians Lost Their Mind



			5 Dentists Lost Their Way



			6 Because Big Pharma Was Their Teacher



			Part II - Debunking “Chronic Disease”



			7 The “Diseases” That Aren’t Diseases



			8 Checkpoints Alpha, Bravo, Charlie: Nutrient-Sensing and Chronic Disease



			9 Assembling the Clues to Diagnose Yourself



			10 Foodable, Not Druggable



			Part III - Notes from the Nutritional Battlefield



			11 What Does “Healthy” Really Mean?



			12 Nutrition “Unwrapped”



			13 Food in the Time of Corona



			14 What and How Adults Eat



			15 What and How Children and Adolescents Eat



			16 What and How Fetuses, Infants, and Toddlers Eat



			Part IV - (Processed) Food Fight



			17 Food Classifications



			18 Food Adulterations



			19 Food Subtractions



			20 Food Additions



			21 Food Addictions



			22 Food Fraud



			Part V - Where Are the Food Police When You Need Them?



			23 The Party Line



			24 The USDA and the FDA Don’t Kill People; Rather They Let Them Die



			25 Real Food Is Good for the Planet



			26 Real Food Is Good for the Wallet



			27 Un-processing Our Food Supply



			28 The Case for Real Food



			Epilogue



			Acknowledgments



			Glossary



			About the Author











  



OPF/cover.jpg
METABOLICAL

The Truth About Processed
Food and How it Poisons
People and the Planet

DR ROBERT LUSTIG, mp, msL





OPF/clip0001.png
Health financing is reported as the annual per capita health expenditure and is adjusted for inflation and price level
differences between countries (measured in 2010 international dollars).

Japan)
— " Swizerand
82years

many.

80years

78 years United States

76 years

74 years

Ufe expectancy

72 years

70years
68 years

$1000 $2000 $3000 $4000 $5000 $6000 $7,000 $8,000
Health expenditure (2010 it ) UNEAR

Soutce: World Bank, Health Expenditure and Fnancing - OECDStat (2017, Population (Gapminder, HYDEL2016) & UN (2019)

Figure 1-1: Comparison between healthcare expenditures versus life expectancy for Organisa-
tion for Economic Co-operation and Development (OECD) countries over forty-five years, 1970
2015. The US spends the most but gets the least.





