

[image: Image]



[image: Image]



About the Book

Almost one in three Australians struggle with obesity and its related health conditions, including high blood pressure, heart disease and diabetes. It is a health care crisis that affects life expectancy and quality of life, and yet for decades medical bias and societal pressure has left many feeling judged, confused and often left behind.

Now New York Times bestselling author and former US Food and Drug Administration commissioner Dr David A. Kessler urges us to see obesity in a new light. In Diet, Drugs, and Dopamine, he shares new evidence that obesity is not only a phenomenon of the body, but one that starts in the brain.

In this groundbreaking book, Kessler—a lifelong public health advocate—explains how processed food has changed our brain chemistry, creating both an addiction to highly rewarding foods and compulsive cravings that cause us to eat more. But this change doesn’t have to be permanent. Illuminating cutting-edge research on the many factors that influence weight—from neuroscience to nutrition—Diet, Drugs, and Dopamine explains why maintaining weight loss is almost insurmountably difficult and what we can learn from addiction science and eating-disorder-recovery protocols to forge a new way forward.

Kessler offers a clear-eyed view of the recent, much-publicised pharmaceuticals promoted as a solution to obesity and a critical examination of this new class of drugs. While these drugs will offer a panacea to some, they also carry serious and potentially long-term risks that must be seriously investigated before we regard them as a sustainable option.

Eye-opening, provocative, and empowering, this book is a must-read for anyone who has ever struggled to maintain their body weight—which is to say, everyone.
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 To Paulette

For Rosie





 The information in this book is not intended to replace the advice of the reader’s own doctor or other medical professional. You should consult a medical professional in matters relating to health, especially if you have existing medical conditions, and before starting, stopping, or changing the dose of any medication you are taking. Individual readers are solely responsible for their own healthcare decisions.
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Introduction

I am average. I am like everyone else. For most of my life, I have been in a battle with my body. I have been fat, and I have been thin, and I have been every size in between.

I am like the nearly three-quarters of the population who are either overweight or obese and have had their health jeopardized because of it. Since I was a kid, I’ve gained and lost weight repeatedly, putting on twenty pounds, taking it off, putting on thirty pounds, returning to the drudgery of restraint until I’d lost it again, only to gain the weight back once more. It has been a cycle of despair, repair, and back to despair.

No longer.

We can reclaim our health. Dramatic and lasting weight loss is possible. Anyone struggling with weight can lose the toxic fat that threatens our health—and keep it off. Let me be clear: It is this toxic fat—also known as visceral fat—that we carry in and around our organs that is the problem, not how big or small our bodies are.

We now have highly effective anti-obesity medications, otherwise known as GLP-1 (glucagon-like peptide-1) agonists. These drugs have revolutionized our understanding of weight loss, and of obesity itself. For too long, body weight has been shrouded in mystery. Why have so many of us gained weight? Why is it so hard to lose weight? And, if we do manage to lose it, why does it feel so impossible to keep it off?

The fact that the new anti-obesity drugs are highly effective underscores the fact that being overweight or obese is not a product of lack of discipline or willpower—a bias that has long prevailed, even within the medical profession. It is instead a product of biology. We know from clinical studies that these medications work largely by increasing satiety—or feelings of satisfaction or fullness after eating—and quieting “food noise,” that clamorous, food-focused chorus in our heads that plays on repeat throughout the day. Food noise comes from a preoccupation with and craving for food. When people stop taking anti-obesity drugs, these unpleasant experiences reemerge.

Preoccupation with and craving for food are also hallmarks of the addictive process. That chorus that plays in our heads is a result of the ultraformulated food that has increasingly become the mainstay of our diets. Over the last fifty years, the food industry has glutted our grocery stores, delis, and corner markets with the irresistible, highly processed, highly palatable, energy-dense, high-glycemic foods—ultraformulated foods—that have quietly commandeered the reward centers of our brains. Put simply, these foods are addictive.

The widespread availability of these foods has created an ongoing insult to our brains, triggering our addictive circuits—causing cravings that can arise outside of awareness, as well as compulsive eating—and altering the neurohormones that control weight. As a result, our average weight settling point—that is, the weight range that the body naturally tends to gravitate toward—has increased. We are now caught between what the food industry has done to the American diet and what our metabolisms can accommodate. Being overweight or obese has essentially become our default setting, and, consequently, we have experienced a rise in the diseases and conditions that toxic fat causes, including arthritis, certain forms of cancer, blood clots, type 2 diabetes, hypertension, increased blood lipids, atherosclerotic heart disease, dementia, and stroke. It is a health catastrophe that has reached its apex on every level. Current projections do not indicate a significant change in longevity over the next three decades, but there will be a substantial rise in morbidity due to obesity. The culprit is not weight or body mass index (BMI) but visceral fat. By decreasing chronic diseases caused by visceral fat, we can improve lifespan and quality of life. In other words, a major key to our longevity is linked to losing this toxic fat.

And we have underestimated the very important role that food addiction plays in controlling our weight. Ultraformulated food is our new cigarette, and it is critical that we understand the changes that need to occur—in our lives, in our bodies—through this lens. “There is no free ride in the brain when you take drugs. No matter what drug you take,” as Dr. George Koob, director of the National Institute on Alcohol Abuse and Alcoholism, puts it. “If you keep eating highly palatable foods, you are changing the physiology of the body.”

 Now, for the first time in medical history, using these anti-obesity medications, we can specifically modify the addictive neural pathways, allowing us to change our body weight in a decisive way. It is not uncomplicated, and it is not without risks. It is also not for everyone. And yet, for many people who have struggled long and hard with their weight—myself included—these drugs offer significant health and emotional benefits.

But make no mistake: There are no magic pills here. Prescribing these medications alone does not meet the standard of good medical care, and we have not yet figured out how to safely and practically use these drugs over the long term. Anti-obesity medications only work for the duration they are administered; appetite and weight return when they are stopped. Because of this, the pharmaceutical industry has positioned them as “forever drugs”—taken until death do you part—as, indeed, that strategy offers them billions in profits. For some people, this may be the right course of action. But I consider these drugs as only one powerful tool we can now use to manage our weight and our health. The other tools have been there all along: nutrition, behavioral therapies, and physical activity. When used together as a system, it is possible to reset weight in a healthy way in the modern world, and the change can be dramatic.
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 All these options, either on their own or in conjunction with one another, grant us the space we need—slowing us down enough to make more mindful choices—to bypass our addictive circuits and rebuild our eating patterns. “I think it’s really difficult for people to conceive of how hard it is to exist when you’re that obese,” said a patient advocate who studies nutrition and who himself lost more than 200 pounds by changing his eating pattern, but never took an anti-obesity drug. “The way I eat now is so much easier.” To a greater or lesser extent, this idea holds true for all of us. We have an array of tools to choose from to push back against the food addiction that characterizes our modern era. We can use these tools to disrupt that addiction and create the opportunity for sustainable weight loss.

Now that we have effective anti-obesity medications, the ways in which we engage with all these methods have changed. For example, because these drugs alter our food preferences, as well as drastically reduce the amount of food that we eat, it is critical that doctors who prescribe them also provide nutrition guidance. Unfortunately, most doctors are not trained in nutrition; there is a great deal about weight management that they are not equipped to handle.

Perhaps most crucially, effective treatment does require a lifelong commitment, but not in the way the pharmaceutical companies portray. Sustainable weight loss relies on a full range of methods over the course of our lifetimes. Realistically, then, the journey of weight loss and management requires choosing what works best for you, and understanding not only how to combine these various tools, but also how to change course if one begins to wane in effectiveness.

With this book, I hope to demystify a physiological process that has long provoked confusion and shame. The path to achieving a healthy weight should not be obscure, but clear, evidence-based, and compassionate. Losing weight and maintaining it will always be an individual journey, but there are certain truths that apply to us all. And for the first time, we are accumulating the research and information to know how best to use them. Let’s get started.




Part I
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Environment Is Destiny

It was hailed as a nutritional nirvana. The word was that people tended to live longer in Sardinia, an island west of mainland Italy in the Mediterranean Sea offering a landscape that presents both vast mountains and captivating coastlines, donkeys grazing in fields of yellow wildflowers, and a population comprised of shepherds, dairy farmers, and cheese makers that have lived there for generations.

Some believe the seclusion of the island was the secret to its inhabitants’ health. In addition to being geographically remote, Sardinia did not receive electricity until 1936. As a result, during this period, the mountainous areas—which have shown the highest clusters of longevity—were the most isolated. “The diet was extremely simple,” nutritionist Dr. Ivo Pirisi told me as we drove up a craggy road to visit the mountain village of Seulo. Dr. Pirisi, who has lived on the island his entire life, met with me during my visit to Sardinia in May 2024. “By simple, I mean extremely poor,” he continued. “Legumes, goat’s milk, bread, lard, cheese, and vegetable soup. We’d been living the same way for hundreds of years. There were periods of calorie restriction and sometimes famine, especially in those mountain areas that could not cultivate cereal grains. Also, in the mountains, where they’d settled to avoid potential attacks from enemies, they did not have access to fish. We are in the center of the Mediterranean; the diet of the Sardinian centenarians is a Mediterranean diet.”

The Mediterranean diet, in fact, is not as uniform as many presume; there are, as Dr. Pirisi points out, different types of diets practiced in different Mediterranean regions. The Sardinian “Mediterranean” diet traditionally consisted of vegetables, pulses, bread, cheese, cereals, potatoes, lard, pasta, and dairy. There was another secret to this diet, however, that would be lost to future decades. Despite the limited calories and periods of famine, these vegetables, legumes, and lard made the Sardinians feel full. The high fiber, protein, and fat were not rapidly absorbed; these foods provided satiety. There were no processed foods.

But, as industrialization and economic progress increased on the island throughout the 1950s and 1960s—in large part, due to the post–World War II piani di rinascita, or “rebirth plans,” which initiated major infrastructure projects and the creation of large industrial complexes, such as oil refineries—there was a shift in their eating. People who for generations had lived in scarcity were no longer living that way, both economically and nutritionally. During these years, there was a progressive change in dietary habits. People’s diets began to include more simple sugars and refined carbohydrates. The consumption of meat and fruit increased. Researchers sometimes refer to this period on the island as the “nutrition transition.” In the decades that followed, the increase in fast and processed food that had occurred in the United States slowly made its way overseas. McDonald’s, for instance, opened in Rome in 1986 and expanded from there, reaching across the Mediterranean and onto the shores of Sardinia. Now there are more than a dozen McDonald’s scattered across the island.

“Those who grew up in the hard lifestyle of the 1920s and 1930s retained a sense of moderation,” Dr. Pirisi explained. It was not just the change in the composition of the diet that mattered. According to Dr. Pirisi, when the economic boom finally arrived in Sardinia, it meant there were new possibilities. New jobs, cars, more eating opportunities. In contrast to the meager conditions of previous generations, the younger population embraced and enjoyed abundance and, as a result, gained weight. Now, according to him, many among them have begun to develop type 2 diabetes and other health complications brought on by visceral adiposity, or toxic body fat. Over the course of three decades, as one study found, the prevalence of men struggling with obesity and being overweight more than doubled, from 4.33% and 0.55% in 1969 to 9.8% and 3% in 1998. In 2022, the number of people in the overall population contending with these issues rose to 32.7% among those who were overweight and 10.1% for those who were obese. Additionally, on my visit there, I noted that the lifestyle that had once been touted as naturally supporting the general health of this population had also drastically shifted: The Sardinian shepherds who once walked upwards of five miles a day, for instance, can now be seen herding sheep from their trucks.

Ultimately, within one generation, the environment had changed dramatically and, along with it, the Sardinians, heralded for their health and longevity, had also altered their bodies’ natural weight range.

 The New Cigarette

Our brains are not always under our control. That is, the brain can be influenced by its interactions with our environment as well as our bodies, often outside of our own awareness. Dr. Kevin Hall, a senior investigator at the National Institute of Diabetes and Digestive and Kidney Diseases, explores how people’s environment relates to their eating habits and health by creating highly controlled nutrition trials. In 2019, Dr. Hall and his colleagues published one such trial in which twenty adults lived at the National Institutes of Health (NIH) full time and spent two weeks following a diet comprised of ultraprocessed foods—defined by one researcher as “formulations mostly of cheap industrial sources of dietary energy and nutrients plus additives, using a series of processes”—and two weeks in which they ate unprocessed foods. Both diets had similar nutrient levels, and with each one, the participants were told that they could eat as much as they wanted.

The people being studied were unaware of why they were being observed; there were no instructions to try to gain or lose weight. And yet, in the end, participants gained an average of two pounds over the two weeks they were eating the ultraprocessed diet, whereas they lost an average of two pounds on the minimally processed diet; during both periods, they reported the same level of appetite. Something about the food environment, when it was filled with ultraprocessed food, caused people to consume more calories—on average 500 extra calories per day—than when it was otherwise. “People can achieve very different energy intake levels, leading to either weight gain or weight loss, over relatively short periods,” Dr. Hall explains. But the critical point for him about this study was that the “environment interacts with the system that regulates appetite and body weight in such a way to change where we equilibrate in terms of body weight.” That is, like the Sardinians, the environment the participants lived in changed their bodies.

We have seen before how the environment drastically and detrimentally affects our habits and our health. In 1991, when I was the commissioner of the FDA, we took on the tobacco industry to halt what I considered to be a man-made epidemic: Big Tobacco had quietly and insidiously coaxed Americans into taking up a habit that, still to this day, is one of the leading causes of preventable disease and death. We set out to examine the addictive qualities of nicotine and, as we did, it became clear that the meteoric rise in accessibility of cigarettes and a forceful marketing campaign—that is, a change in our environment—had caused a significant portion of the population to shift their perceptions, and habits, to accommodate a behavior that was deeply corrosive to their health.

In the beginning, cigarette smoking was mainly viewed as a “dirty habit.” For much of the 1800s, primarily men smoked—it was seen as inappropriate for women—and they rolled their cigarettes by hand. Even so, cigarettes made up a relatively insignificant portion of the American tobacco market as compared to cigars, chewing tobacco, and pipes. Starting in the 1880s, however, cigarettes shifted from being hand-rolled to being mass-made by machines, which created a production capacity that quickly outstripped demand. Consequently, the tobacco industry realized that they would need to mount an aggressive marketing campaign to attract new smokers. There was nothing in cigarettes that the nonsmoker would naturally desire, as one tobacco executive would later explain, so, instead, they had to convince people to smoke by wholly irrational reasons.

And convince them they did. The tobacco companies created massive marketing and promotion campaigns meant to associate smoking with fun, adventure, independence, sexiness, and glamour. Manufacturers began putting pictures of women in lingerie on cards that they inserted in cigarette packs; celebrities such as Lucille Ball and Desi Arnaz, Frank Sinatra, and Joan Crawford sang the praises of Philip Morris and Chesterfield; and of course there was the cultural icon the Marlboro Man. This became the promotional playbook of the tobacco industry for much of the twentieth century. To attract female smokers, the industry consulted with psychoanalyst A. A. Brill, who helped to conceive campaigns linking smoking with women’s emancipation, creating slogans that rebranded cigarettes as “torches of freedom.” In 1929, the American Tobacco Company organized a march down Fifth Avenue in New York City—women smoking their torches of freedom the whole way. But then, alarming studies began to emerge linking smoking to cancer and heart disease and the Public Health Cigarette Smoking Act of 1970 was passed and went into effect in the following year. At which point, the tobacco industry set its sights on children and young adults—using cartoon characters, for example, Joe Camel—to replenish the ranks of adult smokers who were now dying.

Still, the industry strenuously denied that nicotine was addictive, asserting that this poisonous chemical compound was in cigarettes simply for the taste and flavor. They created just the right amount of doubt about tobacco causing cancer. Between this uncertainty and the mistaken belief by the public that if cigarettes were indeed dangerous, the government would outright ban them, smokers felt justified in continuing the habit. Addiction continued to take hold of a considerable percentage of smokers, who only discovered that this was the case when they tried to quit smoking.

Finally, in the 1990s, our FDA investigation showed how the industry manipulated the level of nicotine in cigarettes to addict smokers and target young people and helped change how the product was viewed by society at large. Even tobacco industry executives finally admitted this dangerous truth, and lawsuits resulted in a settlement of billions of dollars. In the end, it took a century to shift the public perception of using tobacco back to what it really was—a deadly, addictive, disgusting habit. And yet, by commercializing a psychoactive substance and promoting it in a way that convinced people they needed it, they still managed to make addicts of millions of people. When the FDA first took on the tobacco industry, the Centers for Disease Control and Prevention estimated that 89.8 million adults in the United States—nearly half the adult population—were, or had been, smokers. Essentially, tobacco companies achieved this by creating an environment that encouraged people to smoke, and addiction compelled them to keep coming back for more.

Similarly, over the last three decades, the food industry has increasingly created an environment that is brimming with irresistible, highly processed, highly palatable, energy-dense, high-glycemic foods. (Note that in this book I do not call them “ultraprocessed” foods, the more common term, because I prefer to be more direct about what these foods are and why they exist. From here on out, I will refer to them simply as “ultraformulated,” which focuses attention on the fact that much of what we are eating has been deliberately engineered to manipulate our brain’s reward systems.) In many ways, ultraformulated foods have become the new cigarette. These foods deliver just the right combinations of fat and salt or fat and sugar—or that potent trifecta: fat, sugar, and salt—to trigger the reward centers of our brains, filling a void that keeps us in their thrall. But there is another component to these foods that has created a change in our brains and bodies; this component is, in fact, the key energy supply for our brains and bodies. This is glucose, one of two simple sugars that create sucrose, a naturally occurring sugar in food. Over millions of years, our bodies have developed and engaged mechanisms and hormones to handle glucose. But over the last one hundred years, all of that has changed. Our bodies are not designed to handle the excessive loads of glucose (as well as fat) that we’re ingesting from ultraformulated foods. Consequently, we are flooding the receptors in the gut and increasing central nervous system reinforcement, which are parts of the addictive circuits in our brains.

There is a more beneficent view of our recent shift in the environment with ultraformulated foods, largely offered by the food industry. This argument is that, throughout the 1950s and 1960s, manufacturers simply took dishes that families had been cooking in their kitchens and made them shelf-stable, not just so that they would last longer but also to sell them more readily in supermarkets; essentially, these foods were created for modern convenience. And yet, while this might have been the initial impulse, the food industry has continually upped the ante, over the last fifty years in particular, until the hedonic aspect of these foods—driving us not only to eat more but also more quickly and more often—has become the norm. And, at the same time, these products have become available everywhere. What began as an effort to make certain types of home-cooked foods, primarily desserts, readily available at the grocery store transformed into 24/7 access to a wide array of ultraformulated foods, effortlessly found at the local deli, gas station, or corner market. “The immediate access at one’s fingertips to various sources of gratification brings the addictive phase to its most dangerous . . . outcome,” Frank Schalow, the late professor of philosophy at the University of New Orleans, wrote, in explaining how such constant accessibility makes it difficult for a person to avoid the “allure of his/her addiction.”

Alongside this change, not coincidentally, the obesity rate in the United States has steeply and continuously climbed. Today, 41.9% of the adult population struggles with obesity; by 2030, about half of us will. Though research shows that older age groups have a higher incidence of obesity, young and middle-aged adults (ages twenty to thirty-nine and forty to fifty-nine, respectively) experience the greatest weight gain. This means that many of us who are not yet overweight or obese may find ourselves there at some point during our lifetimes. The average adult gains approximately seventeen pounds from their twenties through their late thirties, making them more likely to be overweight. Another fourteen or so pounds are gained from age forty to fifty, which pushes many into the obese category. The additional ten pounds gained from age fifty to sixty further escalates health risks.

And yet it should be noted that changing one’s environment from one that facilitates addiction to an environment that does not can have a hugely positive impact on health. In 1971, on an official visit to Vietnam, Congressmen Robert Steele from Connecticut and Morgan Murphy from Illinois discovered that a significant number—15%—of US servicemen were addicted to heroin. The drug was widely accessible, cheap, and potent. Then-president Nixon created the Special Action Office for Drug Abuse Prevention and laid out a program for rehabilitation of these servicemen. Those who were addicted remained in Vietnam for detoxification; only then were they allowed to return home. Remarkably, a very well-conducted study by Dr. Lee Robins, a psychiatric researcher and professor at Washington University in St. Louis, showed that upon returning home to the United States, only a small percentage remained addicted. An estimated 5% of these men relapsed in the first year, as opposed to the two-thirds relapse rate generally seen in the United States.

But treatment of these soldiers was not the reason for their marked recovery, since treatment—other than the detoxification they’d gone through in Vietnam to come home—wasn’t readily available. “This surprising rate of recovery . . . ran counter to the conventional wisdom that heroin is a drug which causes addicts to suffer intolerable craving that rapidly leads to re-addiction if re-exposed to the drug,” Dr. Robins wrote, reflecting on her findings. The main conclusion of the study was that “narcotic use and narcotic addiction were extremely common in Vietnam (although not as common as the use of alcohol and marijuana); availability was the main explanation.” In other words, when the soldiers changed their environment—to a place where the heroin was less accessible than it had been in Vietnam—there were also fewer unconscious prompts directing these men’s actions. (Similarly, it has been found that smokers’ cravings for cigarettes decrease when they know it is impossible to smoke in certain environments—such as on an airplane—and then return when the possibility of smoking is reinstated.) So, change can happen spontaneously if the environment changes.

Ultimately, nicotine, opioids, and ultraformulated foods provoke consumption when they are widely available in the environment and trigger the addictive circuits of the brain. Some experts say nicotine and opioids are psychoactive and therefore different from ultraformulated foods. But I believe all three are psychoactive. A substance is psychoactive when “it affects how the brain works and causes changes in mood, awareness, thoughts, feelings, or behavior.” Most crucially, these three substances—nicotine, opioids, and ultraformulated foods—change how we feel.

Our addiction to ultraformulated foods results in widespread overeating, which has physiologically changed our brains and bodies, leading to both weight gain and an unceasing desire to eat more of this type of food. There is no doubt that our environment—with its widespread accessibility to these foods, along with the influence of billion-dollar advertising campaigns aimed at making us aware of them—has tipped us in the direction of declining health.

The challenge now is that, even if we do manage to lose weight, we struggle mightily to keep it off. Research has shown, for instance, that people who lose 10% of their weight must consume 300 to 400 fewer calories per day, depending on their weight, or exercise so that they are burning off that same number of calories to maintain their reduced weight, as compared to people who weigh a similar amount but didn’t have to lose weight to arrive at that number. In other words: When you reach your ideal weight, you can’t just go back to doing what you did before.

Why is it so difficult to reset body weight? The inability to reset our weight occurs due to both metabolic adaptation (i.e., your metabolism slows down) and what I consider to be the “relapse” of food addiction. Food addiction affects many of us on a continuum, changing our bodies and minds. These foods take hold of us on a variety of different levels—by commandeering our cognitive processes and the reward center of our brains, as well as disrupting key hormones and neurotransmitters—so that we now find ourselves locked in a fierce and continuous battle with our own physiologies. The mysteries of weight loss have plagued us for so long because we didn’t understand that food addiction plays a role in detrimentally altering multiple biological systems that were once meant to stabilize our weight. This is the heart of addiction.
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The Addictive Power of Food

For me, the cravings were always worse in the evening. It was as if there were an alarm clock in my mind primed to go off a few hours after dinner, around 10 p.m. I would be working at my computer and I’d have this sudden feeling of unease and restlessness. The discomfort would grow. A conflict would ensue in my head. Should I go downstairs and eat? Why can’t I control myself? I needed food—to make me feel better, to make the unease go away. As I tried to resist this impulse, a pain would develop in my head, not knife-like, but intensely discomforting. I couldn’t shake the feeling. No matter how much I would try to distract myself, only eating could quiet the noise. Once I finally relented, going down to the kitchen for a snack, it was as if there were an electrode in my brain—urging me forward, insisting that I pursue pleasure—bite after bite.

 A Small Desire Made Large

Addictions can encompass both substances and compulsive behaviors. “Both substances and behaviors can be considered to be forms of addictions, understood as an abnormal, long-lasting pattern of use or practice that is reinforcing and may be repeated to excess, to the point that it endangers the individual,” write Dr. Marc Auriacombe and a group of professors and psychiatrists who specialize in addiction. Or, put more succinctly, as Professor Schalow writes, “The simplest desire can be exaggerated . . . and thus cross over to form the ‘hook’ of addiction.”

The DSM-5 (Diagnostic and Statistical Manual of Mental Disorders), long considered the “bible” for assessment of mental health disorders, doesn’t yet include a classification for food addiction. Instead, it offers four groupings of diagnostic criteria to diagnose substance use disorder: impaired control; social impairment; risky use; and pharmacological adaptation. But these categories do not capture the essence of addiction.

Seeking criteria for addiction’s signs and symptoms to better identify those suffering, Dr. Auriacombe and his colleagues propose a model for addiction diagnosis that challenges that of the DSM-5. These authors argue that we should put “impaired control” and craving at the center of addiction.

Craving as I have experienced it—a pressing unease—is also how it is often described by participants in more general addiction research. Addiction psychiatrist Dr. Omar Manejwala pointedly defines cravings as distinct from urges and desires: An urge might be strong but is usually fleeting, while a desire doesn’t necessarily register as a physical need (for example, you wouldn’t say you “crave” a promotion). By contrast, cravings, Dr. Manejwala says, can “produce unpleasant mental and physical symptoms if not satisfied.” In the model put forth by Dr. Auriacombe, craving is suggested to be the critical link among behavior, brain, and environment.

The authors also propose a broader, simplified model for addiction comprised of three components: cues, craving, and relapse. Cues—signals in the environment that influence behavior and decision-making—prompt craving which, in turn, is a “precipitating factor” for relapse. I would add that the inability to stop—occurring after craving has taken hold—is another universal symptom of addiction.

More specifically, with food addiction, the allure and power of ultraformulated food comes from anticipating it as a reward, making it difficult for us to deny ourselves. Because these ultraformulated foods are now nearly ubiquitous, this presents us with an even steeper challenge. Sights, smells, locations, times of day—anything we might associate with the pleasure of eating these foods—can become cues. This might be something as obvious as glimpsing a chocolate chip cookie in the kitchen or as subtle as passing a street corner where we once ate a delicious hamburger. These cues grab our attention and stimulate arousal; they provoke emotions. And they incite cravings. Perhaps unsurprisingly, those who identify as “food addicted” report more intense and frequent cravings than those who do not. Crucially, this entire process can happen outside of our awareness. So, even if we do become conscious of having been triggered, reversing the consequent behavior is very difficult. In other words, cues provoke a craving, motivating us to get our hands on that chocolate chip cookie and devour it before we’ve even become aware enough to change our minds. The next time you find you have a craving for something to eat, try to identify the cue that stimulated you. There is always a cue.

Many years ago, I traveled to meet Dr. Nico Frijda, a Dutch psychologist who spent his entire career studying emotion. He identified “action tendencies,” or the urge to engage in certain behaviors linked to specific emotions. It is generally accepted in psychology that there are seven basic emotions—anger, surprise, disgust, fear, happiness, contempt, and sadness—each with its own expression, or action tendency. The action tendency of fear, for instance, is an urge to escape. I would argue that, with food addiction, and addiction more generally, “wanting” is an emotion unto itself, and its action tendency is craving. “There is an awareness of urge. There is an awareness of what one wants to do before doing it and of being set for a given action,” according to Dr. Frijda.

Which brings me back to my own late-night conundrum. I wanted to know more about what was going on in my brain when I had this 10 p.m. craving rendering me powerless night after night. I called Dr. Eric Zorrilla, an associate neuroscience professor at the Scripps Research Institute, and his mentor and colleague, Dr. George Koob, also a neuroscience professor at Scripps as well as the director of NIH’s National Institute on Alcohol Abuse and Alcoholism. Both of these men are very familiar with the power of craving in addiction and have written extensively about it.

When someone—in this case, me—eats ultraformulated food and later experiences an episode of distress, or craving, this is what the two doctors refer to as an “opponent process.” This theory posits that drug use of any kind can activate, after the initial pleasurable response, an anti-reward reaction. These “a” and “b” processes, as Drs. Koob and Zorrilla conceptualize them—“a” being the pleasurable phase and “b” being the feeling of withdrawal—are fully contained, in the case of drugs, within the reward circuitry and within the extended amygdala, the almond-shaped part of the brain that processes emotions and links them to memories, among other duties. “It’s the downregulation in the reward circuitry,” Dr. Zorrilla explains, “and the upregulation of the amygdala stress circuits.”

With food, homeostatic signals—biochemical processes that allow cells to sense and respond to changes in their environment—also interact with the brain’s reward system. “You’re getting an ‘a’ process from all the homeostatic signals,” Dr. Zorrilla explains, “and then because of the nature of the reward circuitry and because of the nature of those meal-related signals going down, you get a letdown.” Essentially, in every addiction, for each high, there is a corresponding low. Eating ultraformulated food, for me, is the “a” process and my 10 p.m. unease is the “b” process, or what Dr. Koob describes as “hyperkatifeia,” derived from the Greek katifeia, meaning dejection or a negative emotional state.

According to Drs. Koob and Zorrilla, the opponent process can result from both acute and chronic experiences, such as a single meal or a long-term habit of eating ultraformulated foods, respectively. And either state can build on itself. “If a person . . . got some sort of food reward associated with eating under conflict,” Dr. Zorrilla expounds, “then they would tend to be biased toward eating again under conflict, from having experienced that food reward.” So, what I decide to do during my 10 p.m. craving will be determined by what I did in the past (which, I confess, was to eat). And what I do in the future will be influenced by what I do now.

The negative withdrawal state can also grow in intensity and duration with repeated exposure. “One of the things that’s been shown is the more you’ve done this—the more you’ve engaged in palatable eating or the more you’ve engaged in substance use,” Dr. Zorrilla explains, “the opponent process happens earlier, and it lasts longer and it’s more severe.” Put more succinctly, the more you eat ultraformulated food, the more quickly cravings will reoccur, and with increased intensity. In this phase, the brain’s circuitry doesn’t return to the earlier steady state as easily; it sustains the negative state for longer. Dr. Koob calls this “the dark side.” He explained that this part of the addiction cycle is “the negative urgency that drives one into impulsive behavior, especially regarding food.” Higher levels of impulsivity, experts believe, is one of the main drivers of overeating and is a characteristic of addictive behavior. I never plan to overeat. I’m driven to do so by the impulse that comes over me, and the illusory feeling that I’m going to satisfy myself once and for all.

 Resisting Temptation

As it happened, at this time, I had also been experimenting with a continuous glucose monitor, or a CGM, a patch that I wore on the back of my upper arm. As the name implies, this device continuously measured my blood glucose levels—the amount of sugar in my blood, which mainly comes from carbohydrates. Glucose sensitivity is the counterpart to insulin resistance. It refers to the body’s ability to efficiently regulate blood sugar levels in response to eating. If glucose sensitivity is high, the body can manage blood sugar spikes and dips effectively after meals. Impaired glucose sensitivity, which is often seen in people with insulin resistance, means the body does not effectively control these fluctuations, leading to higher blood sugar levels. Glucose sensitivity reflects how well the body handles frequent changes in blood glucose levels. Disruption of blood glucose regulation complicates weight management. Understanding insulin resistance and impaired glucose sensitivity is vital, because these disruptions raise the risk of type 2 diabetes and cardiovascular problems, along with other conditions. I was experimenting with the monitor in hopes of better understanding my cravings. At first, there didn’t seem to be any rhyme or reason to my results. I couldn’t tell what, if anything, in my diet correlated with my hunger or cravings. Although I’m not diabetic, there was great variability in the measurements throughout—all kinds of spikes and troughs, showing my blood sugar level steeply rising and falling.

I was about to toss the CGM when I decided to try a different diet. I ended up experimenting with the protein-sparing modified-fast diet used by Bruce Bistrian and George Blackburn in the 1980s, which was very effective for weight loss then and is still used in obesity medicine today. And I found that this low-calorie, relatively high-protein, low-fat, low-carb diet did flatten my glucose curve. And it seemed that when I flattened the curve, I was less under the sway of food. My 10 p.m. cravings didn’t entirely go away, but they did decrease.

I decided to test this new tolerance with what is, for me, the ultimate temptation. One night, I walked into The Baked Bear in San Francisco’s North Beach neighborhood, where customers create customized ice cream sandwiches by mixing and matching from a variety of cookies, ice cream flavors, and toppings. I’d made any number of my own creations here in the past, piling ice cream and candy between chocolate chip and M&M cookies, and then voraciously eating these concoctions on the spot. But this time, I wasn’t tempted. I walked in and then back out again without ordering.

While looking at the flat blood glucose results that I’d achieved on the protein-sparing diet, I recalled a PowerPoint slide I’d once seen when I was one of the lead experts for the cities, states, and counties that had sued the opioid manufacturers. One of the big drug companies had a slide to illustrate how methadone had tamed the roller coaster of oxycodone addictions and cravings, flattening its curve. In addition, I remembered that when I’d been at the FDA, we’d treated nicotine addiction with nicotine replacement patches to level out the blood nicotine level; these had reduced the cues and dopamine surges that accompanied cigarette cravings. It occurred to me that by flattening my blood glucose level, I was experiencing something similar to what had been achieved with opioids and nicotine.

Glucose is certainly not the only metabolic signal to set off the brain’s reward circuits or its addictive circuitry with ultraformulated food. And my experience was certainly not evidence of a simple causal mechanism—but leveling out those peaks and troughs and experiencing fewer cravings gave credence to the biological and physiological underpinnings of my feelings of loss of control around ultraformulated food.

It became clear to me that homeostasis—a state of balance among the body systems—is the key to loosening the grip of food addiction. In any addiction, there is a hunger for ecstasy, for something to lift you out of the mundane. But this is always an illusory goal because that same hunger, or desire, eventually becomes your downfall. You think you want more and more, but, as Drs. Zorrilla and Koob point out with their opponent process theory, what really happens is that the pleasure decreases and negative mood increases. Your craving comes to demand something that you will never be able to deliver. But if you can achieve homeostasis—flattening the curve, so to speak—you will be able to eliminate the cravings. It is in this absence of wanting that achieving a sense of balance becomes possible.

 Food Addiction Is Part of Being Human

Food addiction is real, and it impacts many of us. Only by confronting this fact can we successfully help people to lose weight and maintain weight loss. Although there are references to food addiction dating back to the late nineteenth century—when, for instance, the case of a “chocolate inebriate” appeared in The Journal of Inebriety, the first journal of addiction medicine, describing a man whose “only thought night and day is how to get chocolate”—a concentrated focus on the subject began in earnest in the early 2000s. And the interest in it is urgent enough that the FDA commissioner under President Biden, Robert Califf, recently addressed it in an Alliance for a Stronger FDA meeting, saying, “I am personally convinced that there’s a significant part of ultraprocessing which creates addictive behavior . . . It seems to me it would make a lot more sense to make food which doesn’t create that problem in the first place. And so we’re really anxious to have more research done on this, so that we can be more specific about how to label food . . . We’re last in high income countries in life expectancy . . . How can that be? . . . We’ve got really smart people, but something’s wrong with the way that we’re taking care of our health.” And the notion has become embedded in our culture, enough so that Adam Platt, former restaurant critic for New York magazine, gave a relatively accurate explanation of the phenomenon to the New York Times in describing the consequences of being a professional eater: “You have this giant distended belly which wants to be filled. All those weird sensors in your brain that cry out for deliciousness are at DEFCON 1 all day. You become an addict.” (Platt also suffered many of obesity’s attendant ailments: gout, hypertension, high cholesterol, and type 2 diabetes.)

Over the past two decades, food addiction has gained academic recognition through extensive research, including brain imaging, animal models of addiction-like sugar intake, and applying substance dependence criteria to eating, including the development of the Yale Food Addiction Scale. Twenty years ago, I began investigating how the food industry had done an astonishing job designing potent ultraformulated food that delivers just the right combinations of sugar, salt, and fat, or “the three points of the compass,” as one leading food consultant referred to these ingredients. This became the subject of my 2009 book The End of Overeating. In the intervening decades, despite continual debate about what diets work or the quickest ways to lose weight, a consensus was reached that these artificial products, contrived to be more desirable than anything we could experience naturally, have driven us not just to eat unhealthy food but to eat more of it than we need. This has created “a continuum of addiction,” as Dr. Andrew Tatarsky, founder of integrative harm reduction psychotherapy, describes it. In other words, “reward-based eating”—the compulsive drive to eat to light up the reward circuitry of the brain—affects, in varying degrees, many who eat the ultraformulated food that is now a mainstay of the American diet. We think we can stop at any time, that it’s just a bad habit we’ll break one day, that once we diet, we’ll get back on track. Meanwhile, the ability to lose weight and maintain it continues to elude us.

There is a newly emerging concept in the addiction world—introduced by Drs. George Koob, A. T. McLellan, founder and chairman of the board of directors at the Treatment Research Institute, and Dr. Nora Volkow, the director of the National Institute on Drug Abuse—that we should create a classification of pre-addiction. They have proposed that if a person checks off two to five symptoms in the DSM-5 under substance abuse disorder—as opposed to the six or more that qualifies a person for addiction—that could serve as the operational definition for pre-addiction. The aim of this would be to achieve a similar effect as the term “prediabetes,” which the American Diabetes Association created to initiate an early intervention strategy for type 2 diabetes. I believe this classification would be enormously helpful in relation to food addiction specifically; it would capture the full scale of those of us who are drawn to the ultraformulated foods that surround us—perhaps not to the degree of full-blown addiction, but enough to cause potential harm.

And yet, for decades, scientists have largely refrained from applying the concept of addiction to ultraformulated foods for fear that it would sound inflammatory; some worried that labeling people living with obesity as “addicts” would further the stigma attached to excess weight. But given the manipulation of our food and the biological susceptibility that makes us all vulnerable, food addiction is clearly not a reflection of personal failure, or a loss of willpower, but rather a human process. Indeed, the psychological and biological pathways that allow food addiction to take hold reside within all of us; it is only how they manifest in each of us that is unique. Still, a vast majority of people—85% in fact—believe that obesity is entirely their responsibility.

Some scientists have questioned how food, required for survival, can be considered an addictive substance. But the very fact that food is necessary to live makes it a thornier addiction than, say, tobacco or opioids. With other substances, it is possible—not easy, but possible—to stop using them altogether, whereas with food, as the saying goes, you’ve still got to take the beast out of its cage three times a day. And though it’s true food is required for survival—as it was thousands of years ago in hunter-gatherer culture, when our ancestors hunted animals and foraged plants for their meals—none of the ultraformulated foods we eat today are found in nature.

 Although the public and medical community—and, most of all, the food companies—have known for decades that these ultraformulations hook us with sugar, fat, and salt so that we are guaranteed to keep eating them in unhealthy quantities, food addiction is still treated as an outlier in medicine. But, after going out into the field and interviewing a wide variety of doctors and health professionals, I found that I am not the only one who has made a connection among my own physiology, cravings, and weight-gaining behavior. There is, in fact, an emerging group of pioneering physicians and health professionals who have made food addiction a central focus of their practices based on their own lived experiences and struggles—and who offer real-world examples of how the medical system could better address the needs of those who similarly struggle.

I spoke extensively with many of these obesity medicine experts, all of whom discovered food addiction, and its destructive consequences, in themselves before incorporating its treatment into their professional lives. Dr. Claire Wilcox, for instance, a psychiatrist in Placitas, New Mexico, found that, because the addiction and eating disorder worlds had not yet fully embraced food as a habit-forming substance, she was long able to rationalize her compulsive eating as simply a reward for her grueling workdays. Dr. Robert Cywes, a specialist in weight management and bariatric surgery for adults and adolescents in West Palm Beach, Florida, reached 300 pounds before he realized addiction had been passed on intergenerationally in his family, although his drug of choice was carbohydrates whereas his father’s had been nicotine. After Dr. Erin McArthur, a pediatrician practicing in Anchorage, Alaska, was diagnosed with type 2 diabetes—and ended up in the ICU in a diabetic crisis—it still took her another year before she stopped secretly eating “all the cookies and chips and diet sodas and Snickers I could.” Dr. Tro Kalayjian, founder and medical director of Toward Health in Tappan, New York, only realized that he was suffering from addiction when he administered a questionnaire to one of his patients to assess whether he might have an alcohol use disorder. “While I was asking these questions of my patient, I thought, Wait a minute, I’m four out of four on this survey,” Dr. Kalayjian told me. That’s when he realized he had a substance abuse issue too—with food.

Many of these doctors discussed the difficulty of determining their own food addiction, given the high degree of shame and stigma attached to it. This is another reason that it took Dr. Wilcox—despite having completed both her internal medicine and addictive psychiatry residencies—longer to recognize that her compulsive eating was an addiction. Wilcox’s excessive behaviors began all at once—smoking, drinking, and eating—when she was fifteen years old. But because there isn’t yet the same fundamental understanding of, or structure for, food addiction as exists for smoking and drinking, it was difficult for her to discern when her eating habits had veered into a more precarious realm. Even after she successfully quit smoking and drinking, it took her many more years to face her issues with food. “I really did blame myself for that behavior in a way that I didn’t blame myself for drinking and smoking,” she says.

Dr. McArthur too considered her food addiction to be a failing, even as she treated children with obesity, exploring the addictive pathways that ultraformulated foods had forged in their brains. “I had this idea that I must be a bad person; I didn’t have willpower. Forget the fact that I’d made it through med school, and I’d been successful at every other thing I’ve tried in my life for the most part,” she explains. “But I wasn’t having any success [overcoming my food addiction] because I was attacking the wrong problem. It didn’t have anything to do with my moral uprightness. It’s a disease.”

Many of these doctors I spoke with came to deeply understand the science of food addiction not with a group of researchers doing rigorous randomized trials but by closely studying their own habits and behaviors, as well as those of their patients, over time. Dr. Nathaël Leduc is a family doctor in Quebec, Canada, who runs a food addiction and obesity treatment program. She discovered, as I did, that extreme variability in glucose seemed to exacerbate her cravings. And, in describing “delay discounting”—an addiction term that signifies a person’s “tendency to choose small immediate rewards over larger delayed ones”—Dr. Wilcox also further illuminated Dr. Koob’s “b” stage of the opponent process theory. “If you take a person who’s never smoked a cigarette and give them cigarettes for a week or two, they develop a tolerance and withdrawal symptoms related to the nicotine,” she explains. “At that point, they have a problem and want to keep going back to use it. This causes conditioning to take place in the brain, which causes more negative emotions and discomfort. But it is also this same psychological pain syndrome that leads to its continued overuse. I think food is the same way.” In other words, the ultraformulated food meant to relieve suffering ends up causing it instead.

Several of the doctors I interviewed have either trained with or taken a workshop from Bitten Jonsson, a Swedish internal medicine nurse and American-trained addiction specialist. Jonsson—who also has her own personal story of overcoming compulsive eating—offers courses for professionals. She was an early proponent of abstinence, or becoming “drug free,” which is the term she prefers with food addiction, meaning getting rid of the parts of the diet—sugar, carbs, flour—that can provoke compulsive eating. Accordingly, Drs. McArthur and Wilcox both found that cutting sugar out of their diets meant that they were able to lose weight and reduce their cravings. Once she stopped eating sugary foods, Dr. Wilcox says, it was like “night and day,” and she is at a healthy weight now. “Not everybody is like that though,” Dr. McArthur points out. “There are people who can eat [sugary foods] in moderation. There are others who will deprive themselves and it will make them binge. But for me, when I practice abstinence, that’s when I feel true freedom.”

As these doctors came to understand how best to treat themselves, they made food addiction treatment a focus among their patients. Dr. Leduc created the first program of its kind in French, incorporating her neuroscientific understanding of the brain’s reward center, her clinical observations of patients with food addiction, and her strong sense that consistent psychological support is necessary to maintain positive changes. Dr. Leduc also believes that group therapy works best for this type of treatment. “The group setting really moves people to open up. The connection with others makes you feel like you can go on and you’re able to do it.”

Dr. Kim Dennis, another doctor whom I spoke with among this group, is a psychiatrist specializing in treating eating disorders, addiction, and trauma. Dr. Dennis binged and purged throughout her college years—“It felt like what I imagine an 8-ball of cocaine would be like,” she says, “the high came during the eating, then the purging was like nodding off”—and struggled with what felt like a one-size-fits-all approach to her treatment. “Research shows that 80% of people with bulimia also meet the criteria for food addiction based on the Yale Food Addiction Scale,” and yet, Dr. Dennis points out, “when you talk to any clinician in the eating disorder world, if you even mention ‘food addiction,’ people lose their minds.” It raises questions of diet culture and restriction, she explains, and conjures up a strict twelve-step abstinence model. The philosophy of her practice, with integrated outpatient and residential treatment centers, distinguishes between standard eating disorders and eating disorders with food addiction, as well as offers a holistic approach with a staff that includes psychiatrists, dietitians, nurses, therapists, and counselors.

Similarly, Dr. Kalayjian offers a variety of support at his center, including a wellness coach, to help patients recognize eating patterns and vulnerabilities. There is also an education component, not only about hunger and appetite, but also about food addiction. The patients’ health is continually and remotely supervised. “We have continuous glucose monitors, scales, blood pressure cuffs that all link up to our office, so we’re always reviewing that data.”

These conversations have made even clearer to me that we need to create a new paradigm for addiction altogether. The stereotypical perception that addiction takes hold of the weak or those who have fallen on hard times misses the biological nature of addiction and only further marginalizes those captured by it. Addiction is what happens in a normally functioning brain; that is, it occurs when our brains, which are wired to meet our needs, become maladaptive. Indeed, “research in the area of neurobiology is beginning to demonstrate that drug taking behavior is controlled by brain mechanisms developed through evolution to ensure the reinforcing effects of biologically essential activities of eating, drinking, and copulation,” as a scientific report for the National Institute on Drug Abuse recognized as early as 1996. “The implication of these research findings is that, were it not for countervailing influences”—meaning societal forces—“drug use would be the norm, not the aberration.”

In other words, the maladaptive shift in the brain that occurs because of addiction doesn’t take place because the brain is not working properly, but rather because it is working too well. It has the appearance of a pathological state but it begins because the brain is doing what it does best: adapting to its environment. And yet what started as a canny adaptation has now created a variety of new problems. By eating more ultraformulated food, we are triggering the addictive circuit, which not only makes us want to eat more but also robs us of the ability to feel full. And these behaviors lead, of course, to weight gain and obesity, which puts us at heightened risk of a number of diseases that threaten lifespan and life quality.
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Betrayed by Our Own Biology

The human brain evolved to deal with scarcity, not abundance. For much of human history there was no guarantee as to when our next meal would arrive, and so our biological systems are designed to seek out the sweetest and most energy-dense foods. These systems are also designed to hold on to body fat for survival. Put simply, we are programmed to eat energy-dense foods, which are never—in our modern food environment—scarce. This mismatch of biology and environment explains why, over the last fifty years, obesity rates have skyrocketed. In fact, the real question is not why do we gain weight but how can we not?

“It’s taken us a long time to realize the clinical implications of biology that drive weight regain. Traditionally, we’ve always blamed our patients,” says Dr. Arya Sharma, professor emeritus and past chair in obesity research and management at the University of Alberta, Edmonton, Canada. “I think we have not fully acknowledged that there are very powerful biological drivers that actually almost guarantee that our patients will not be able to keep weight off.”

The problem, as Dr. Sharma points out, is that our biological systems are no longer working for us. Scientists who study such biological systems have traditionally divided them into two categories—the homeostatic and hedonic systems—with the brain in control of both.

The function of the homeostatic system is to keep the body in balance and to meet the body’s energy needs. In addition to regulating our food intake, this system achieves internal balance by constantly adjusting other factors in its external environment—such as blood pressure, blood sugar, and body temperature—to keep them within relatively narrow ranges. The brain receives and integrates hormonal signals that control both energy intake as well as expenditure. These signals originate in several organs. Some gastrointestinal hormones give rise to hunger, others to satiety, or the feeling of fullness that occurs between meals, and satiation, the feeling of fullness during ingestion of a meal. Fat cells relay how much energy is stored. Muscle relays energy needs. Once low on energy, the brain increases hunger; when there is too much stored energy, appetite should decrease. The gastrointestinal tract relays the type of nutrients in the environment that are ingested. The vagus nerve, a main nerve in the body, is a key transmitter of information from other organs to the brain. It’s a sophisticated system that works because many parts of the body communicate with each other in tandem.

Ideally, the homeostatic system keeps body weight and fat mass within a given range. By keeping food intake and energy expenditure closely aligned, we had been able to consume hundreds of thousands of calories every year without significant fluctuation in weight. That is, until relatively recently. Astonishingly, until the modern era’s changes to our food environment, body weight was stable through most of our adult years—until we entered our sixties, when weight typically began to fall slightly. Starting in the 1980s, however, body weight increased in most people throughout their lifespan. In other words, our most fundamental biological system—the homeostatic system—broke.

This is because the homeostatic system, as Dr. Sharma explains, serves “one purpose, and one purpose alone. That purpose is to defend us against weight loss.” Or, as other obesity experts put it, the brain defends its highest fat mass, meaning that once you’ve introduced a higher weight, this becomes the number your body yearns for, and it will fight you tooth and nail to stay there. Which puts the homeostatic system at odds not only with our environment but also the other biological system involved in our eating behavior: the reward system.

The body’s reward system—also known as the hedonic system—evolved to ensure our survival by focusing our attention on the most important objects in our environment. Evolutionary psychologists suggest that, biochemically, pleasure served to induce behavior that increased the chances of survival by making food and sex salient so that we would prioritize those objects. But in this era of abundance, the reward system can promote maladaptive pursuits instead. With its powerful circuits operating automatically—directing our attention, thoughts, and behavior toward important cues in our environment—the reward system prompts us to eat beyond our hunger and energy needs. And this thwarts the homeostatic system’s goal of keeping weight within a functional range. Although the field has been reluctant to use this term, these are also our addictive circuits.

“Your hedonic system can override the homeostatic system. It doesn’t care about body weight or energy balance or whether you’ve had enough to eat or not,” Dr. Sharma says. “It cares about pleasure, physical reward, emotion. It’s a whole different part of the brain.”

Dr. Cywes, whom I interviewed about food addiction, also pointed out that “starting at a very early age, we now learn to override the homeostatic feedback system to the brain that is meant to let us know, Hey, you’ve had enough.”

And yet these two systems—homeostatic and reward—also communicate in other ways. “One of the tricky things that the homeostatic system can do is activate the hedonic system,” Dr. Sharma explains. “If you’ve not eaten all day, you’ll come home in the evening and enjoy cold pizza. It’ll be the most delicious food you’ve ever eaten. Why? Because your hedonic system is now ready to eat whatever there is because your homeostatic system has woken up and kicked the hedonic system and said, Do your job. Let’s go find food. That’s why you’re craving. The two systems talk to each other.” In fact, many neurohormones work not only on the homeostatic system, but also the hedonic system.

There is another way that the homeostatic system can be disrupted by food addiction. Interoception, which is the sensory processing that gives us information about our bodily condition, is also involved with the homeostatic operations of the body. Hunger, for instance, is an interoceptive cue that can motivate us to eat, just as feeling too cold will urge us to seek warmth. One model of food addiction builds on the established research on conditioning, showing that interoceptive sensations other than hunger—such as fatigue and boredom—can become cues to eat. As such, ultraformulated foods become incorporated into the homeostatic operations of the body in that we habitually use this substance to decrease negative affect and increase arousal.

Beyond the homeostatic and reward circuits, there are executive control areas of the brain. The executive control circuits allow us to choose how to act, but the problem is that the homeostatic and hedonic systems operate beneath our conscious awareness. So, the addictive machinery constantly undermines the executive control functions of the brain. “It’s really not a surprise we would not have a lot of success,” says Dr. Sharma. “All of our so-called lifestyle and behavioral interventions rely on the executive function to do their job. And we know that the executive system is very poor at doing the job. We’ve been addressing the weakest part of the system.”

If we want to reset weight, it is critical that we recognize that obesity is not simply the result of the cognitive elements of addiction: cue reactivity, craving, and relapse. We need to confront the biology of both the homeostatic and addictive circuits of the brain. What gets set is our appetite. Start feeding a laboratory animal a highly palatable diet for three weeks or longer and a long-term memory for that preference stays with them. Emotional memory is a big part of addiction. Prolonged eating of ultraformulated food robs us of the ability to feel full from traditional foods; essentially, it steals our satiety. This lack of satiety, as well as the reward system driving us to eat ultraformulated foods, makes obesity an incredibly complex disease to treat.

 The Wanting Molecule

The hedonic system involves both the pleasurable sensation of reward and the neurotransmitter dopamine, which is focused on “wanting,” or the desire for this reward. One of the neural pathways that dopamine travels, which is called the mesolimbic dopaminergic circuitry, also plays a critical role in food addiction by creating a hypersensitivity to the cues that become associated with and predict reward. Although several neurotransmitters are involved, dopamine is the most critical. Dopamine—which, beyond its starring role as the “desire” chemical, is also involved in memory, movement, motivation, and attention, among other functions—helps strengthen the connections of neurocircuits that lead to the pursuit of salient stimuli. (We are evolutionarily wired to focus our attention on the most salient stimuli in our environment.) Dr. Kent Berridge, professor of psychology and neuroscience at the University of Michigan, proposed a model of incentive salience—the psychological process by which we are drawn toward rewards such as food and sex—in which dopamine circuits are sensitive to salient stimuli. Dopamine firing is also associated with positive reinforcement, which means that when a behavior leads to a rewarding outcome, the brain releases this neurotransmitter, encouraging the repetition of that behavior to seek similar reward in the future; essentially dopamine acts as a “reward signal” in the brain and begins a feedforward process that strengthens habitual behavior. Once experience teaches us that a cue is linked to a certain food—say, a donut—the cue, rather than the donut itself, initiates the dopamine response, whetting the appetite.

“For me, the problem is I keep wanting more and more and more, or one extra bite,” says Dr. Roy Wise, a scientist who spent his career at the NIH’s National Institute on Drug Abuse, and whose work showed that dopamine, in part, strengthens the neurocircuits that are responsible for the compulsive pursuit in people sensitized to drugs of abuse. “The brain is looking for a target to pin dopamine activation on and, once it learns that target, it becomes narrowly focused on it,” Dr. Berridge says. The allure and power of food, in large part, come from anticipating it as a reward. Foods that are high in fat, sugar, or salt, or any combinations of these ingredients, powerfully capture these circuits.

But dopamine does not act alone. It interfaces with the neurotransmitter GABA (gamma aminobutyric acid) and glutamate neural circuits. These circuits continue to exist even in the absence of dopamine. Months later, if you eat a certain food that you have enjoyed in the past—like that donut—those connections will be strengthened, and eventually the impulse to eat it will become habitual. Dr. Wise considers this “stamping in” of a habit to be a critical part of our food addiction.

There is another view of dopamine’s role in creating a kind of memory; this one involves a variation in levels of the neurotransmitter that is more emotionally driven. “You might think our brains would learn a lot every time we get a big reward, but in fact, we are wired to learn only when the outcomes don’t match up with our expectations,” writes Dr. Charan Ranganath, a professor of psychology and neuroscience at the University of California, Davis. “Dopamine activity ramps up when we are expecting a reward, and that expectation determines how the brain will respond to that reward. If we get a reward that is exactly what we expect, like a paycheck, there might be no change in dopamine levels. If we get a reward, but it is less than what we expected, like if our pay was docked, we might see a drop in dopamine levels, and if we receive more than expected, like a surprise bonus, we might see an increase in dopamine levels.” Ranganath goes on to point out that “a cup of coffee or an oven-baked cookie could get you excited, leave you with nothing, or be bitterly disappointing based largely on your expectations from past experiences. This variation in dopamine levels can keep us on a hedonic treadmill, sometimes working hard and joylessly to escape that feeling of deprivation.”

There are many nuanced debates about how the reward circuits capture our attention and trigger our desires. And yet, despite the varying theories within the field of just how dopamine behaves, there is no doubt that ultraformulated food can affect the dopaminergic circuitry.

Scientists such as Dr. Koob and Dr. Anna Lembke, who is professor of psychiatry at Stanford University School of Medicine, argue that the first step—that rise in dopamine that creates desire—is inevitably followed by a second step, bringing us into the darker side of addiction. This is essentially the opponent process theory applied to dopamine: For every rise, there is a drop. And the drop in dopamine causes dysphoria, a state of unease or general dissatisfaction. “It could be mild dysphoria, but that generates, through rumination, greater dysphoria,” Dr. Koob explained. “You start thinking about all the negative things happening. Conditioning kicks in. You go get immediate relief from a candy bar or a cookie, or Häagen-Dazs ice cream, or whatever is your favorite substance.”

I talked to Drs. Koob and Zorrilla about my 10 p.m. craving. “I have this visceral sensation and I have this rumination about whether I should eat something,” I said. “Is that because my dopamine is waning? Am I in a dopamine trough?”

“If we think of the dopamine trough as certain neurons, the more repetitive ones, under-signaling,” Dr. Zorrilla replied, “then I would say yes.”

Dr. Lembke describes it this way: “What happens right after I do something that is really pleasurable and releases a lot of dopamine? My brain is going to immediately compensate by downregulating my own dopamine receptors, my dopamine transmission. That’s the comedown, or the hangover . . . There is the single use, which easily passes, but it’s the chronic use that can really reset our dopamine threshold. And then nothing is enjoyable—then everything sort of pales in comparison to this one drug that I want to keep doing.”

Dr. Koob, among other experts, believes addiction gets locked in when substances that trigger dopamine firings—in this case ultraformulated foods—are used to cope with unpleasant feelings, caused either by decreases in dopamine firing itself or other negative emotions.

And yet, Dr. Mitch Roitman, a professor in the psychology department and director of the Laboratory for Integrative Neuroscience at the University of Illinois, believes that rather than drops in dopamine, there are pauses in dopamine firing. “I don’t know how much empirical evidence there is for a trough relative to ‘baseline’ that occurs before the next ‘hit’ of food,” Dr. Roitman told me. “It’s very difficult to assess the actual dopamine concentrations and how they might change over days, weeks, months.”

Dr. Roitman believes that on a moment-to-moment basis, the concentration of dopamine in specific regions of the brain is highly variable. He views dopamine, within a pool of dopamine neurons, as firing at various, or asynchronous, times. But rewarding stimuli, such as ultraformulated foods, he explained, cause synchronous bursting, which creates a widely broadcast dopamine signal.

Some experts place more emphasis on other parts of the brain at work in the addictive machinery. According to Dr. Antoine Bechara, a professor of psychology at the University of Southern California, there are actually three systems involved in addictive behavior: the dopamine signaling system; the insula, a part of the brain that helps determine how effective dopamine is in steering us toward a salient stimulus; and the reflective system, those executive control circuits that allow us to assess the consequences of engaging in such behavior.

Dr. Bechara explains that the insula—which not only responds to internal body signals but translates those signals into feelings of urge and craving—hijacks executive control, usually responsible for inhibiting the reward system. That inhibition is markedly diminished in addiction. It subverts attention, reasoning, planning, and decision-making.

Indeed, damage to the insula can dramatically disrupt addictive behavior. In 2023, for instance, doctors at the University of Iowa hospitals and clinics reported on the case of a fifty-three-year-old female who had suffered damage to her insula region due to a large benign brain tumor. Throughout her life, the woman had always struggled with her weight. After the damage to her insula, however, she no longer felt the urge to eat large meals and experienced gradual, sustained, effortless weight loss.

In this sense, how we act and feel results from how different parts of the brain interact—and whether one can dominate the other. Dr. Sami Schiff at the University of Padova explains that “in many situations of daily stress, individuals may have uncomfortable feelings of internal imbalance which they wish to suppress as soon as possible.” In these cases, he suggests, food can quickly mitigate discomfort. More specifically, he sees this as an imbalance in the brain. The mesolimbic dopaminergic circuits drive increased attention toward food and the executive control functions, when confronted with ultraformulated foods, fail to prevent impulsive behavior. “All these factors contribute to an obese cognitive profile that favors the development and maintenance of loss of control over eating,” Dr. Schiff says.

 The Addiction Cycle

“How does addiction take hold?” I asked Dr. Koob. I returned to him to discuss the overall cycle—the cognitive and biological drivers—behind addiction. We worked together to apply to food the trajectory that has generally been accepted for drugs. We agreed that the addiction cycle begins with exposure to ultraformulated foods. This leads to an increase in energy intake—or consuming more calories (energy) than your body is using—leading to chronic use and dopamine release, as well as amygdala activation and increased sensitivity to cues, motivating us to seek out pleasurable foods. This process can be conceived of as “incentive salience,” “food reward,” or “reward sensitivity.” It results in weight gain, which, in turn, means the body’s energy balance is maintained at a higher level and its “settling point” increases.

Here, Dr. Koob asked me about the subtle difference between the terms “set point,” which suggests that the body regulates weight within a certain range, and “settling point,” which suggests that the body settles at an equilibrium point. I prefer the term “settling point,” as I see weight as a balance of forces with no predetermined point. There is no thermostat. Additional forces that can affect the body’s weight settling point include environment, sleep deprivation, chronic stress, and medications that cause weight gain.

Dr. Koob and I agreed that following the establishment of incentive salience, when craving is expressed as a symptom of withdrawal, there is a rise in negative mood. Ultraformulated foods are used as a relief; they become a coping mechanism. Essentially, we start using food as a drug. Early dependence sets in, resulting in compulsive use, which incites more negative moods. And with that, the addiction cycle is well underway.

 What Makes Modern Food Addictive

The multilayered addictive process that plays out in our brains and bodies begs the question: How did ultraformulated food hook us so deeply in the first place? Again, my experience at the FDA battling the tobacco industry helped me to better understand this phenomenon. To find out what the tobacco companies knew about nicotine, our investigators found a behavioral psychologist who’d been employed by Philip Morris from 1980 to 1984. To protect his identity, they gave him a code name: Cigarette. Cigarette told our investigators that while at Philip Morris, he’d done research into what made nicotine “reinforcing”—meaning what made people keep coming back for more—by working with laboratory animals.

He gave the animals two levers to press: one for nicotine, the other for saline. The animals conditioned themselves to self-administer nicotine. This was a critical piece of information for us: Self-administration is the test that all federal agencies use to decide whether a drug should be a controlled substance. Cigarette also told us that he’d written a paper with these results and submitted it to the Journal of Psychopharmacology, but Philip Morris had forced him to withdraw it before it was ever published. Moreover, the company had instructed Cigarette to kill all his lab animals and suspend further research. As luck would have it, though, the editor of the Journal of Psychopharmacology had saved a copy of Cigarette’s paper—and we were able to track it down. Given that self-administration is the sine qua non of addiction, this became one of the central pieces of evidence that allowed us to assert jurisdiction over nicotine in cigarettes as an addictive drug delivery device.

Bearing this history in mind, in 2007, Dr. Jeffrey Grimm, director of Western Washington University’s Behavioral Neuroscience Program, and I undertook experiments to determine what, if anything, in food is self-administered in laboratory animals. We specifically looked at whether fat, sugar, or flavoring were self-administered by laboratory rats. We found sucrose—table sugar, which is made up of a molecule of glucose linked with a molecule of fructose—to be the dominant reinforcing component of novel foods containing mixtures of sucrose, fat, and flavor. Although we found fat to be synergistic—meaning it had a greater physiological effect in combination with other food components—sucrose was more motivating. The data have also been replicated in a dose-dependent manner, showing that higher doses of sucrose are more reinforcing. In addition, using a more homogenous fat than we did, Dr. Anthony Sclafani, emeritus distinguished professor of psychology at Brooklyn College, found that fat was another substantial reinforcer.

There are also “secondary reinforcers”—stimuli or cues that gain reinforcing value through their association with a primary reinforcer—that help deepen sucrose’s draw. As such, sucrose can condition an animal to want to be in certain places, referred to as “conditioned place preference”—essentially, when a location becomes a cue for an animal—and obtain certain flavors, known as “conditioned flavor preference.” Studies also demonstrate that humans will work for sweet-tasting rewards. Children generally prefer simple exposures of sugar, fat, and flavor, but as they get older, they tend to prefer more complex mixtures and combinations. One of the key hallmarks of reinforcers is that they are psychoactive, meaning they can change how people feel. Studies show that sweetness, for instance, is one of the most effective ways to alleviate infant distress.

The most potent reinforcers—urging people to keep returning for more—however, are the combinations of fat, sugar, and salt. These supernormal stimuli are rarely found together in foods in nature, but when artificially combined, they become the ingredients that give ultraprocessed foods their appeal. They stimulate the brain’s food reward circuits and result in consumption of more calories. Indeed, as one very senior food industry designer told me, “The shock and surprise of addictiveness and crave-ability is an open secret in the food industry. I’ve been to many of those meetings. It’s on the table.”

Additionally, the processing changes the structure of ultraformulated foods by removing fiber and water, so the foods are ingested more rapidly.

“The poison, so to speak, is in the food,” as Dr. Tera Fazzino, associate director at the Cofrin Logan Center for Addiction Research and Treatment, puts it. Dr. Fazzino and her team sought a data-driven approach to developing a quantitative definition of palatable foods based on combinations of nutrients; the effort was meant to bring specificity to the term. So, Dr. Fazzino and her team conducted a systematic review of all the foods in the literature that were identified as being highly palatable. They then entered these items into nutrition software, pulled all the nutrient data, and were able to graph them to identify some of the commonalities. This also allowed them to develop criteria for defining hyperpalatable foods. They categorized three combinations of nutrients that tend to be most reinforcing: fat and sodium (greater than 25% calories from fat plus more than 0.30% sodium by weight), fat and simple sugars (more than 20% calories from fat and more than 20% calories from sugar), and carbohydrates and sodium (greater than 40% calories from carbohydrates and more than 0.20% sodium by weight).

Dr. Fazzino highlights that while much literature focuses on sweets and high-fat, high-sugar foods, their criteria found most hyperpalatable foods had elevated sodium levels.

The combinations of these nutrients are essential. On their own, the addictive nature of each of these ingredients is limited. Sucrose, for instance, is reinforcing but if I just gave you a packet of sugar and said, “Have a good time,” it’s probably not going to do much for you. But there is another key component: the experience. Which is to say, the sensory properties of hyperpalatable foods are also a draw: the succulent crunch of a piece of fried chicken or the silken pleasure of a milkshake. The color, temperature, texture, and smell of these foods are also integral to their irresistibility. “The ultimate food is bacon,” explains Gail Vance Civille, founder and president of Sensory Spectrum, a management consulting firm that studies the sensory-consumer experience. “It’s not about the fat, sugar, and salt as much as about pure pork that’s browned . . . delivering the fat, sugar, and salt.” Civille asserts that the food industry assembles expert panels to test the sensory experience with certain foods to create products with the greatest hedonic response.

And yet, despite the addictive strength of these supernormal stimuli, this knowledge can also be used to counter their effect. That is, if you eliminate fat, you also eliminate the combination of fat and sugar, or the combination of fat and salt. Eliminate sugar and you eliminate the combination of fat and sugar. Fat plus sugar, fat plus salt, fat plus sugar and salt—these all provide reward and stimulate eating. Therefore, eliminating one of the components—sugar, fat, sodium, or any of these combinations—goes a long way toward quieting the addictive circuits.

 The Lure of Sugar

Why is sugar so addictive? When I published The End of Overeating, I hypothesized that sugar was reinforcing—I wasn’t ready to use the word addictive then—because when we eat ultraformulated food that is rich in sugar, fat, and salt, we are stimulating taste neurons directly connected to the reward centers of the brain. The evidence then showed that those neurons “encoded” palatability. This means, as Dr. Howard Fields, a professor of neurology and physiology at the University of California, San Francisco, explained to me then, that “if a neuron encodes the color red, it will fire more when a red light is showing than when any other color is showing . . . The neuron shows a preference by firing more.” Therefore, neurons encoded for sucrose respond to sweet foods. The more sucrose is consumed, the more these neurons fire. Animals in studies consume sucrose for “orosensory self-stimulation,” where eating tasty foods signals the brain to want more. This process involves opioid circuits—chemicals like endorphins that create rewarding effects similar to opioid drugs, making such foods highly pleasing. The stimulation or calming effect of these circuits contributes to sugar’s addictive nature.

But, while I still think palatability is important in food addiction, it is not the whole story. Yes, sucrose exerts its rewarding properties by activating hardwired taste receptors in the mouth linked to the brain’s reward circuitry. But glucose on its own—which is released after carbohydrate-containing foods are digested and is the body’s preferred carb-based energy source—has also been the focus of a variety of critical studies, showing that it not only can originate from the taste receptors, but also other parts of the body. And—as I, too, found in my experience wearing a continuous glucose monitor—reducing its highs and lows may help regulate the brain’s addictive circuits.

Work done by Dr. Anthony Sclafani, as well as others, shows that when triggered by glucose, cells that are part of the digestive tract—specifically, the duodenum, the first part of the small intestine, and jejunum, the middle part of the small intestine—can activate the body’s vagus nerve which, in turn, activates the brain’s reward circuits. In experiments in which glucose is put directly in the intestine, bypassing the mouth, Dr. Sclafani has shown that mice and rats can be conditioned to prefer specific flavors. This supports the understanding that there are receptors in the digestive tract, located beyond the mouth, that can activate the brain’s reward pathway. When carbohydrates are digested, glucose molecules encounter certain receptors in our intestines, ultimately triggering the reward circuits.

One of the most important advances of the last decade is understanding the intricate nature of the cells that line the intestine that sense and prepare the body for the nutrients being ingested and absorbed. These enteroendocrine cells (endocrine cells in the intestine) help signal to the brain which nutrients are rewarding or aversive; they can also help the brain spot nutrients that are useful for survival in times of nutrient uncertainty, as well as those that are potentially toxic. Dr. Zach Knight, a professor of physiology at the University of California, San Francisco, has written that these cells are critical for guiding animals toward safe and nutritious food sources in the wild.

Additionally, Dr. Diego Bohórquez at Duke University discovered neuropods in the intestine that can sense glucose and signal the brain’s reward circuits via the vagus nerve. Drs. Molly McDougle and Guillaume de Lartigue at the University of Pennsylvania identified gut-brain circuits for fat and sugar, showing that their combination triggers dopamine release and overeating.

These post-ingestive signals in the intestine are part of the feedforward signal that encourages us to seek out food. “Most people are eating because they want that hit,” Dr. Mitchell Roitman says. “That hit in the gut also signals the reward circuitry to keep eating.” There are also glucose-sensing neurons in the liver and brain. Dr. Roitman’s lab has shown how drops in glucose affect the dopamine reward circuit.

About a decade ago, my colleague Dr. Dana Small, with my assistance, showed that in patients who experienced challenges including loss of control, lack of satiety, and preoccupation with hyperpalatable food, those with higher body weight struggled more with eating behavior. Upon consumption of a chocolate milkshake, this group had greater continued activation of the amygdala region of the brain, which regulates appetite. For the higher weight participants, drinking the milkshake actually stimulated appetite instead of decreasing their craving.

When I talked to Dr. Small more recently, she suggested that the critical finding of the research was that the primary reinforcer related to food, such as glucose, is generated during digestion and is crucial for cellular survival and function. Dopamine levels increase when animals seek glucose, making it highly reinforcing. These reinforcing signals are subliminal and not consciously perceived. Dr. Small highlighted that glucose and fat pathways are separate but more reinforcing when consumed together, noting that many foods have high energetic signals.

Dr. Ivan de Araujo, director at the Max Planck Institute for Biological Cybernetics, has spent the last fifteen years using animal experiments to study how the glucose that enters our body every time we eat sugar stimulates brain dopamine. “When dopamine levels are the lowest, that’s when the animals have the motivation to press the lever. Whenever the glucose level or stimulation of the brain by glucose goes down, the reflexive behavior is to seek more glucose,” Dr. de Araujo explains, based on his experiments. “The animals are seeking a dopamine hit.” And glucose delivery in the early part of the intestine is driving much of the reinforcing behavior.

“So, once I start eating sugar or carbohydrates, it is hard to stop?” I ask.

“Yes, you should be careful when you start. And particularly careful how many times you stimulate yourself. In that sense, it’s very similar to drugs, tobacco, or alcohol. If you start a relatively regular schedule of stimulation, you will change your brain to trigger the same behavior.” Meaning you will be driven to keep eating that sugary or starchy treat—be it ice cream or soda or pasta—to keep getting the dopamine hit, just like the animals continually pressing the lever.

This is true of glucose above and beyond other types of sugar. “Glucose produces more dopamine release than all other sweet things even though it’s not as sweet,” says Dr. de Araujo. What is it about glucose that makes it so rewarding? Today, the general view is that it is the energy in the glucose molecule, not the sweetness, that drives us to consume it repeatedly. This makes sense given that glucose is, like oxygen, a fundamental molecule of life. All our organs, tissues, and cells rely primarily on glucose. There is still, however, debate about where the primary source of glucose sensing in the body occurs. Is it in the mouth, the cells that line our intestine, or the portal vein when blood leaves the liver? What we do know is that fluctuations in glucose signaling to the brain trigger a behavioral response to seek more glucose.

I told Dr. de Araujo about my efforts to minimize my blood glucose fluctuations by controlling what I ate, and that my cravings had been reduced as a result. He explained what I had felt to be true intuitively: “When you avoid these fluctuations, you are minimizing the likelihood that the behavior that caused the increase in dopamine in the first place will be repeated.” In other words, the less glucose levels vary, the less behavior is reward-driven.

Dr. Laura Thi Germine, who directs the Laboratory for Brain and Cognitive Health Technology at McLean Hospital, offered a different theory, however, for why cravings are reduced by flattening my glucose curve. She and her colleagues have shown that minimizing glucose fluctuations is linked to optimizing cognitive ability in certain populations. (Whether minimizing glucose fluctuations can increase executive control remains to be studied.) When I asked her if some people might use eating to try to ward off fatigue, she was intrigued. She posited that “fatigue-related decreases in cognitive ability” might make a tired person eat to perk back up again. Intuitively, this rang true for me. During my 10 p.m. cravings, I was trying to fuel my brain to keep working.

We also have evidence that variability in glucose that circulates in the blood affects the brain’s addictive circuits and may affect our desire to eat.

Dr. Patrick Wyatt, formerly an advisor to the health science company ZOE, recorded glucose levels in 1,070 subjects after they had ingested standardized meals. The participants with larger average glucose dips two to three hours after a meal reported higher hunger levels, shorter time until the next meal, and greater energy intake at three to four hours and twenty-four hours after the meal compared to participants with smaller glucose dips. When comparing the same person eating the same meal on two different occasions, glucose dips were still associated with time until the next meal, energy intake at three to four hours, and energy intake at twenty-four hours. While glucose dips are a signal for hunger, the correlation among dips, hunger, and meal intake shows that glucose explains only a relatively small part of when people eat.

Other studies show glucose variability affects hunger and caloric intake, especially in people with obesity. Dr. Renata Belfort De Aguiar at Yale found that glucose drops before meals predict hunger, causing higher food intake in obese individuals compared to nonobese. Using CGM systems, data from thirty-one nondiabetic subjects revealed that lower glucose levels led to increased hunger and calorie consumption. Dr. Belfort De Aguiar notes the trend in glucose levels, not the absolute value, signals hunger, and there may be differences in how the brain perceives glucose in people with obesity, diabetes, and prediabetes.

Dr. Elizabeth Parks, a professor of medicine in the Department of Nutrition and Exercise Physiology at the University of Missouri, showed that flattening blood glucose levels using short-term low-carbohydrate diets effectively reduced food cravings. According to Dr. Parks, “Changes in sweet cravings were significantly positively related to the changes in blood glucose concentrations, such that those who exhibited the greatest reductions in blood glucose had the greatest reductions in cravings for sweets.”

Beyond the scientific data, there is also clinical support for the notion that blood glucose variability adds to people’s struggles with weight. At a meeting of the Obesity Medicine Association, I asked a group of clinicians who had gathered to discuss the use of CGMs whether we could reduce the food noise that many patients experience by getting their glucose readings into a flat and narrow range. All of them thought that, while doing so wouldn’t stop overeating entirely, it would certainly help decrease the struggle.

Although blood glucose itself may not be an addictive trigger, it could be that glucose in the intestine triggers intestinal cells that send signals through the vagus nerve to the brain’s reward system. For example, Dr. Stephanie Kullmann at the University of Tübingen, in Germany, has shown that high insulin levels can respond to high glucose levels: “Chronically altered insulin levels are associated with persistent consumption of simple sugars and overeating.” Tighter blood glucose curves could reflect better behavioral control of the urge to overeat.

Regardless of the source of the glucose signal, whether it originates from the taste receptors, the gastrointestinal tract, or blood, the takeaway from all this research is that avoiding marked variability in glucose may help balance the brain’s addictive circuits, which can decrease cravings and overeating. But glucose is just one of many factors that trigger the reward system. It is part of a very complex milieu of hormones and nutrient signals; our individual sensitivities make this exponentially more complicated.
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Sensitivity and Susceptibility

Everyone has their own story. Mine begins in childhood. When I started to put on weight as a kid, I didn’t realize that I was launching an inevitable cycle—up, down, up, down—that would play out for the rest of my life. No mere two pounds a year for me, which is the typical trajectory for weight gain into middle age. Instead, throughout childhood, into midlife, and still today, I could gain a considerable amount of weight, somewhere between twenty and forty pounds, over a relatively short period of time, and then painstakingly lose it, only to start the process all over again.

Food was my reward for hard work. It reassured me; it lifted me out of the trenches of everyday life. In college and medical school, I was only able to work late into the night, studying, researching, and writing, if I knew that the refrigerator in my room was full of Sara Lee chocolate cake and Entenmann’s donuts. I could keep going as long as these consolations were just an arm’s length away. If I needed a more substantial break in the middle of the night, I would prowl for subs, pizza, or wings. To this day, I can still taste the salty roast beef and fresh baked rolls from the Hungry I in Amherst that I devoured late at night. I vividly recall the tangy dressing on the special sandwiches at Elsie’s Sandwich Shop in Cambridge and the greasy takeout fries from Busy Bee on Beacon Street in Brookline. In every city I lived in during my medical training, I was on a first-name basis with the owner of the neighborhood Chinese restaurant. Deeply woven into these recollections is another sense memory: my anxiety melting away as I slid headlong into the numb pleasure of overindulgence. That’s the tricky thing about food. It’s necessary, but it can also be dangerous. And if you’re not careful, you lose all sight of the bigger picture.

When I am at my heaviest, I look physically different, of course. My chest strains against my shirt; my waist rolls like an accordion over my pants; my cheeks become visible at the bottom of my line of sight. But there is an emotional component to this state too. It is as if there is another path I can and, more often than I’d like, do take that leads me to another existence. I become an alternate version of myself. This person is impelled to eat without any sense of control, even as he knows it will leave him in a state of merciless self-consciousness, even as he profoundly understands it is damaging his health. I have two advanced degrees. I attended my third year of medical school and my third year of law school at the same time. I have been dean of two medical schools. I’ve run the FDA. No one would ever accuse me of not having discipline and determination. And yet, throughout my life, I have perpetually taken the path back to this other realm, despite how miserable I know I will be when I get there.

Most people who battle weight aren’t focused on the addictive circuits that are quietly at play in their brains. For them, as for me, all we see is a daily struggle with eating. Usually, this relationship develops over time. Exposure to ultraformulated food and the consequent food addiction or obesity often begin early in childhood, but the profound ramifications can take decades to be fully seen. That is the case with smokers too: 90% of them had picked up the habit in adolescence, only to find out later that they couldn’t quit. “I liked it, but now I hate it,” admitted one preteen boy who was part of a focus group conducted for a report called Project 16, commissioned by Imperial Tobacco in the 1970s to study youth smoking. “We all said we’d do it for a few years and then quit, and we really meant it,” another adolescent remarked. “Now it’s, what, five years later and I’m not so sure.” Still another lamented, “You never think you’ll do any damage to yourself. You’ll know how to control it.” But, as this report concluded with sinister clarity, “[A]ddicted they do become.”

Today, similar voices of despair are emerging from a population that didn’t realize they’d become addicted to ultraformulated food until too late. In 2014, I published a study, along with a team of other doctors, called The Reward-Based Eating Drive Scale. In it, we reported that many people struggling with obesity didn’t discover that they were unable to give up ultraformulated food until they tried to take weight off. As we concluded in the study: “They lose less weight than desired, gain much of it back within a year, and often undergo repeated cycles of weight loss and gain.”

Although there is less known about addictive eating in children and adolescents than in adults, it isn’t difficult to conclude that recent generations are made more susceptible to this cycle given the increasing prevalence of ultraformulated food. Additionally, over the last forty years, “the prevalence of childhood obesity has more than doubled in children and tripled in adolescents” (twelve to nineteen years of age). It is also widely recognized that eating behaviors formed in childhood carry over to the adult years.

Dr. McArthur, one of the pediatricians I interviewed about her own food addiction, also has a particular vantage point on a generation of kids growing up with ultraformulated foods surrounding them. “When you look at what so many kids are eating, there’s not a vegetable in their entire day,” she says. “They start with cereal, and then they go to Lunchables, and then they’re having pizza for dinner. There’s no real food. Whether you have that genetic predisposition or not, we are laying down these pathways of dopamine reward and deficit in these kids early and often, and I really worry about what their lives are going to be like.” Creating addictive pathways in children’s brains almost guarantees that they will have to battle them over a lifetime.

Not only does daily consumption of ultraformulated foods increase our future preference for these foods, but as my colleague Dr. Small has shown, it also “reduces preference for low-fat food, rewiring brain reward circuits to enhance response to palatable foods.” That consumption creates new learning that further drives desire for ultraformulated foods. We also know that energy density, hyperpalatability, and eating rate, or how fast we consume food, are consistently related to how much food we eat and overeat.

Dysregulated appetite is at the center of the disease of obesity. Psychologists who study appetite detail the components of it as: hunger, wanting (desire), liking (pleasure), satiety (between-meal satisfaction), and satiation (within-meal satisfaction). Accordingly, people who are highly susceptible to food stimuli tend to report loss of control in the face of it, lack of feeling satisfied when eating ultraformulated foods, and a preoccupation with thinking about these foods. Evidence also suggests that, in many people, salient food cues not only activate areas of the brain that trigger desire, but those areas, once activated, also don’t readily shut off, so they keep wanting to eat more. Similarly, I found, along with my colleagues Dr. Small and Dr. Elissa Epel, professor and vice chair in the Department of Psychiatry at the University of California, San Francisco, and director of the Aging, Metabolism and Emotion Center, that people who struggle with their weight experience persistent activation of the brain’s addictive circuits compared to those who do not struggle with their weight.

Dr. Carl A. Roberts, a professor in the psychology department at the University of Liverpool, argues that people living with obesity have “a biological vulnerability for weight gain which is manifested in eating behaviors that lead to overconsumption. Individuals with obesity tend to demonstrate less regulatory control of eating behavior. Moreover, appetite regulation is more likely to be overwhelmed by environmental cues to overconsume.”

Dr. Roberts suggests that appetite control is the interplay between three behavioral phenomena: satiety, reward, and inhibitory control.

Regarding satiety, or between-meal satisfaction, Dr. Roberts states that there is often inadequate impact of the food eaten, accompanied by an increase in eating rate, a failure to develop satiation during a meal, and increased hunger.

Regarding feelings of reward, specifically wanting and liking, Dr. Roberts confirms that this is expressed in greater responsiveness to food cues, craving, eating for pleasure, and eating to relieve negative affect, including stress and mood. He also sees more episodes of loss of control, experiences of uncontrolled hunger, and greater disinhibition in eating behavior.

In essence, Dr. Roberts observes one fundamental phenomenon: We all to varying extents have our efforts to control weight undermined by reward and satiety vulnerabilities.

Most of us know this struggle all too well. To me, the compelling mystery is not who is susceptible to ultraformulated foods, but what protects people who are not sensitive to them? Dr. Daniel Bessesen, professor of medicine at the University of Colorado, has spent his entire career trying to understand the biological systems that control human energy balance, weight, and eating behavior. In one study, he overfed both people who were lean and people who had obesity with the aim of seeing how their systems would each adapt. He discovered that lean people had marked reductions in appetite when fed excess calories. He also demonstrated that overeating was correlated with increases in satiety hormones that send signals of fullness from the gastrointestinal tract to the brain. He and his colleagues then conducted another study that similarly shows that hunger in nonobese people drops quickly when they are overfed. By comparison, when he overfed people with obesity who had lost weight, he found that there was no evidence of a decrease in their appetites, nor that their brains sensed the excess calories.

In his lean patients, highly palatable foods such as chocolate cake and pizza elicited a strong response on MRI neuroimaging. But when he overfed these patients, that strong response which signaled desire went away. Their neural responses shut down. But the brain response in people with obesity who had lost weight did not shut off. That continued brain activation is why they kept on eating.

 The Role of Genes

Although the rise in obesity over the last four decades is not attributable to genes, susceptibility to weight gain, at least to some extent, is genetic in origin. The amount of fat we carry as a population is distributed like a bell-shaped curve. That curve has shifted so that the average amount of fat that people carry has steadily increased, for some more than others. And genetics influences where we sit on that curve. We are only beginning to recognize, not to mention understand, how genes make us susceptible to gaining weight. There are some rare mutations that increase the chance that a person will be obese, but they do not explain much about the overall genetics of body weight. Furthermore, no one gene can explain much of obesity; many genes are involved because body weight is the result of many physiological processes, ranging from metabolism to food intake.

Still, there is no doubt that there are forces beyond our control that affect our weight. Numerous studies have shown that identical twins who share an identical genetic makeup are more alike than fraternal twins, who are non-identical but related as siblings. Specifically, identical twins raised apart show similarity in their weight distribution. From these studies, geneticists calculate a heritability index of 40 to 60% for body mass. By comparison, height has a heritability of 80%. Heritability is highly context dependent, however, and decreases twofold with age. And here is where it gets interesting: When identical twins are over- or underfed, there is still a higher degree of correlation in weight and body composition changes compared to fraternal twins. Some scientists speculate that the genes we inherited evolved in an environment where there was great variability in the amount of food available over the course of a year, and as a consequence, many of our genes favor putting on weight even in an environment of food abundance. “We are organisms that were developed, designed, if you will, selected for, in an environment of low energy intake or restricted energy intake and high energy output, and we are living in an environment which is exactly the reciprocal,” says Dr. Rudolph Leibel, a professor of pediatrics and medicine at Columbia University’s medical school. Or, as my colleague Dr. Tamas Horvath, chair of the Department of Comparative Medicine at the Yale School of Medicine, succinctly puts it: “Our default is to put on weight.”

Putting together a genetic test to predict who will become obese based on that person’s genetics is still developing. When I sent off my own DNA to be queried against selected genes, my polygenic risk score assessing many genes came back with a score of 75 out of 100, with the company telling me I was at increased risk for increased appetite due to low satiety. When I showed it to a geneticist friend, he said that three of five genes on my report looked totally benign. The other two probably have a very modest effect on weight in the order of one or two pounds.

The polygenic score was meaningless. This genetics test did not help me understand why I have a difficult time controlling my weight. Could a different genetics test help me better understand why I have a difficult time controlling my weight? Maybe. We know that genetic variation across individuals plays a role in obesity. However, while our genes may set the stage, it is our environment that choreographs our weight.
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The Legacy of Obesity

In general, the idea that obesity is “genetic” is largely misunderstood. When most people hear “genetic,” what they take that to mean is that a parent who is obese has a gene that causes obesity, which is then passed down to their child. But the actuality is much more complex than this, as discovered by Dr. Michael Rosenbaum, who specializes in pediatric obesity and has worked in the field for over forty years.

In fact, one idea about how a parent’s weight might impact a child has to do with a mother’s prepartum weight: A woman who is obese before she becomes pregnant can gain the same amount of weight over the course of her pregnancy as a woman who becomes pregnant at a healthy weight, but the baby born to the woman with obesity has a much greater risk of becoming obese later in life. And yet this isn’t about the mother’s genetic code. Studies suggest that the risk is epigenetic (indicating it is due to biology but not specifically DNA). So when we consider the influence of environment, we’re not just talking about a child growing up in a house stocked with ultraformulated foods; we’re also talking about the very first moments of development in the womb. “You’re laying the metabolic groundwork and the behavioral groundwork for all the metabolic diseases of adulthood really from the moment of conception,” Dr. Rosenbaum said. What a mother eats impacts fetal development in a profound way: “The intrauterine environment is a boot camp for life, so if you’re in this environment where there’s tons of sweets, lots of food, lots of insulin, your brain and other organ systems develop expecting that that’s what the world is going to be like when you get out.” And indeed, the outside world, in many ways, does encourage obesity. As a result, we have set up a generation of children, and beyond, for a legacy of obesity.

For instance, as a fifteen-year-old boy, George (not his real name) always carried some extra weight. His father, Jack (also a pseudonym), had been classified as obese but after he began seeing a nutritionist in 2017, he overhauled the family’s kitchen, stocking it with healthy fare like lean protein and vegetables. Jack lost weight, but George, although he liked the taste of much of the healthy new food, did not. When he arrived at a weight-loss clinic in 2024, the physicians there did a full medical workup and uncovered no chronic mental or physical health conditions. (A family member had thyroid disease and Jack wondered if George did as well, but tests revealed normal thyroid function.) George described feeling like he needed a huge amount of food to feel full. He discussed his tendency toward emotional eating and eating out of boredom, and that he craved and thought about food often. He told the doctors he didn’t exercise, and he didn’t binge eat or have episodes where he felt out of control while eating. He was almost 5 feet 11 inches tall and weighed 290 pounds. Drs. Aaron Kelly and Claudia Fox, codirectors of the Center for Pediatric Obesity Medicine at the University of Minnesota, used a similar case in their lecture at the 2024 Columbia Cornell conference on the etiology of obesity.

George’s experience of hunger—that it crept into his mind often, that it was not only a physiological state but an emotional one, that it was, when he was experiencing it, all-consuming—has been echoed by other children with obesity. In 2023, reporter Lisa Miller described shadowing a teenager living with obesity whose mother had noticed that her daughter was “insatiable” from a young age, often having dinner at a friend’s house before returning home to have a second dinner with her family. “I tried to stop eating as much as I did, but I couldn’t,” the teenager told Miller. “I would get hungry if I tried.” In another story, the mother of a four-year-old who was the biggest child in her preschool class had struggled to control her daughter’s appetite. “She eats very slowly and deliberately and finishes everything on her plate,” the mother said. “At a birthday party, she is usually the last one off the table from eating pizza or birthday cake, and she always asks for seconds.” The mother used the word many doctors shy away from when talking about kids in this age range: Her daughter, she said, was a carbohydrate addict.

The conversation about pediatric obesity exploded in January 2023, when the American Academy of Pediatrics released new guidelines for the treatment of obesity. The seventy-three-page document opened by declaring obesity “one of the most common pediatric chronic diseases” resulting from “a multifactorial set of socioecological, environmental, and genetic influences that act on children and families.” It also highlighted the grim statistics, including that while only 5% of children were obese in 1963, that number rose to 19% in 2017, and that obesity prevalence “increases with increasing age,” demonstrating that once children develop obesity, it often stays that way. “A predictive epidemiologic model estimates that if 2017 obesity trends hold,” the report states, “57% of children aged two to nineteen years will have obesity by the time they are thirty-five years of age, in 2050.” Along with this scourge, of course, comes its attendant health problems: Children with obesity are at greater risk of developing type 2 diabetes, elevated blood lipids, and fatty liver disease, conditions once virtually unheard of in children.

How can we start paying attention to the genesis of the problem rather than focus our money and efforts on its end results? Dr. Rosenbaum shared an idea: to study people living with obesity who want to conceive a child who would take medication to reduce their weight, then spend time off the drugs preparing for a pregnancy (weight-loss medications are unsafe during pregnancy) and see if the lower weight had a protective effect for the fetus. If the results confirmed his suspicions, we could shift the paradigm slightly to provide extra treatment for women planning to start a family in hopes that we could prevent obesity before a child is even conceived.

As research continues to investigate the effects of obesity on a developing fetus, pediatricians and other family clinicians can focus on addressing excess weight and its associated health complications as early as possible. “Primary care gets a bad rap,” Dr. Eugene Dinkevich, a pediatrician in Brooklyn, New York, explains. “I see many studies where the conclusion is: Primary care does not prevent obesity. I think it couldn’t be further from the truth.” Dr. Dinkevich says the fact that pediatricians see children so frequently in their early years (the recommendation is for eleven visits in the first two years of life) makes them uniquely suited to address early issues that can arise around food and weight. A strong bond between the family and physician would help to mitigate against a sense of stigma, and the family would come to trust the physician and value their guidance. Advice can be tailored for each stage of development: The parents can be counseled about picky eating and healthy growth during a child’s infancy, while a middle school–aged child can be counseled on the fundamentals of healthy eating. Losing sight of lifestyle management in the chatter around drugs—even though obesity medicine doctors themselves almost always concede that an adult on weight-loss drugs still must adjust their diet and exercise habits for optimal health results—would be a grave mistake, because such shifts encouraged by a pediatrician can make a significant and lasting difference. One study showed, for example, that a child who was overweight at age eight but had normalized their BMI by the onset of puberty, around age thirteen, significantly reduced the risk of developing type 2 diabetes in adulthood. Recent research from a sweeping study comparing children conceived and born during or after rationing during World War II in England showed that those who consumed less sugar early in life had a significantly lower chance of developing diabetes and high blood pressure in middle age. Though the full implications of this study are yet to be determined, many scientists suspect that it offers evidence for how taste preferences are developed in early years, as well as the addictive nature of sugar.

In March 1995, I stood in front of an audience at Columbia Law School and declared tobacco “a pediatric disease.” Once people understood their children were the targets of predatory marketing tactics, the conversation about consumer choice and freedom seemed to dissipate. Now let me say: Obesity is a pediatric disease. It is a pediatric disease not only because children suffer from it, but also because it has been foisted upon them by the architects of our obesogenic environment, who have ensnared us for their own profit. While we cannot deny treatment to young people already affected, we equally cannot allow the medical and pharmaceutical communities to convince us that the best way—the only way—out of this crisis is their way. We need a multifaceted approach to deal with this catastrophe—one that potentially involves medications but with a view toward a future of maintaining our children’s health without them—an approach that doesn’t shame people for their choices, and that doesn’t lose sight of larger systemic issues at play that desperately need to be addressed.
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Regain as Relapse

Weight regain is one of the great unsolved medical mysteries of our modern era. “The minute you reduce treatment or stop doing what you’re doing to lose weight, the weight starts coming back,” says Dr. Arya Sharma, the Canadian obesity expert who has confessed that powerful biological drivers almost guarantee that his patients cannot maintain weight loss. Few people who treat obesity are as honest and direct as Dr. Sharma. “I’ve been doing this for thirty years. I haven’t cured a single case of obesity. I’ve had lots of patients that have lost weight and kept that weight off, and their health has improved, their quality of life has improved, but none of these people I would consider to be ‘cured,’” he confided at a recent meeting of the European Congress on Obesity. “And I think that is still something that most people don’t realize. Once you develop obesity, you’re pretty much dealing with this problem for life. You want to run marathons, be my guest, but when you stop running, guess what, the weight is going to come back.”

This is true for any of the possible interventions: diet, drugs, and surgery. A meta-analysis of the propensity to regain weight shows that by year three, more than 60% of the lost weight has been regained, with further regain in years four and five. “A lot of the weight comes back early on,” adds Dr. Paul MacLean of the University of Colorado School of Medicine. Even after liposuction, the weight still often finds its way back. “There is no article in the plastic surgery literature that shows that people who have had liposuction keep the weight off better than anyone else,” explained Dr. Michael Rosenbaum of Columbia University. Even the new anti-obesity drugs don’t have a lasting effect once you go off them. “Weight regain following weight loss is the biggest challenge in obesity management,” says Dr. Cátia Martins, associate professor in the Department of Nutrition Sciences at the University of Alabama at Birmingham. “The majority of individuals regain weight in the long term. And this happens regardless of the intervention that is used to induce weight loss. After the acute weight-loss phase is over, what follows is weight regain.”

As Dr. Rosenbaum states, if coupling between energy expenditure and appetite existed such that if you ate more, you burned more and if you ate less, you burned less, it should be easy to keep weight off because your body would want to stay weight stable. “There would be no forces to make you regain it,” he says. “Unfortunately, it doesn’t work that way.”

Dr. Rosenbaum has been studying weight-loss maintenance for thirty years. “Losing weight is only the start of the battle,” he says. “What’s important is finding out how to keep weight off and how to get our bodies to work with us rather than against us in doing it.”

What is responsible for this inevitable cycle? There are two parts to this answer: metabolic adaptation—the reduction in the amount of energy the body uses to survive in the face of weight loss—and the brain’s addictive circuits.

In 2014, an NIH committee charged with studying this phenomenon concluded that increased appetite and decreased metabolism were the causes of weight regain. “It’s the difference between what the body wants to eat and what the body is expending that is the biological pressure driving weight regain,” explained Dr. MacLean. And while the view is somewhat controversial, many scientists believe these effects do not resolve over time. In other words, according to these researchers, metabolic adaptation is not a transient state; increased hunger and slowed metabolism persist after initial weight loss.

Another contributor, according to Dr. MacLean, is the predictable decline in adherence to behavioral programs, which happens gradually over time. In a seminal study, first at Rockefeller University and then at Columbia University Medical Center’s in-patient clinical research unit, Dr. Rosenbaum and his colleagues fed people of varying body weights a relatively poor-tasting liquid diet of 800 calories a day until they lost 10% of their weight. Some patients with obesity lost up to 50% of their weight. Researchers found that, as people lost weight, energy expenditure decreased, meaning their metabolism slowed. Indeed, matching for body composition, people who lost weight reduced their energy expenditure by 300 to 400 calories a day. In other words, if they wanted to maintain their weight, or stay in energy balance and not regain weight, they would have to eat 300 to 400 fewer calories a day or exercise to burn 300 to 400 calories more than someone at their equivalent body composition who did not have to lose weight to get there. Not only did these participants have to eat less than before because they were now smaller (with less muscle mass to burn energy), but also, additional changes in metabolism, the endocrine system, and the nervous system further reduced the amount of food that they could consume without gaining weight.

Although Dr. Rosenbaum is careful to point out that not everybody reduces their energy expenditure as they lose weight, metabolic adaptation isn’t the only challenge. This is where the addictive circuits come into play. “The primary driver of weight regain is the increase in appetite,” he says. “The decrease in energy expenditure is important, but it’s the increase in appetite that really drives it.”

Dr. Kevin Hall, the NIH researcher who studies environment and eating, for instance, has modeled that for every kilogram of body weight lost, appetite increases by 95 calories per day while expenditure decreases by 25 calories per day.

Additionally, Dr. Rosenbaum, along with pioneering obesity researcher Dr. Jules Hirsch, showed that, after weight loss, an increased reward expectation where you anticipate food will taste better, as well as the sense that it does taste better, occurs alongside decreased restraint because areas of the brain meant to inhibit the dopamine response are affected. After weight loss, Dr. Rosenbaum found increased activity in the addictive reward centers of the brain, including the insula and ventral striatum; decrease in the areas of the brain responsible for restraint; and delayed satiation. In other words, “After you have lost weight, you have lower energy expenditure and higher drive to eat,” he says. “The perfect storm for weight regain.”

Food addiction does not, however, only involve the reward circuits that trigger “wanting.” “You have the devil [in the addictive reward centers] telling you to eat,” as Dr. Rosenbaum puts it, “and the angel [in the prefrontal cortex] telling you not to eat.”

The weight regain documented in these studies is evidence of relapse, and it is the consequence of the physiological shifts we have made in the face of so much ultraformulated food. Similarly, cue-induced cravings and negative mood are known to trigger relapse in other addictions, such as smoking. In the case of smoking, pronounced spikes in negative mood, rather than more gradual daily ups and downs, seem to trigger relapse. It may come as no surprise then that weight regain often occurs after significant life events. Dr. George Koob cites the work of the addictionologist Dr. Alan Marlatt when discussing weight regain. “Marlatt argued years ago, and it’s been confirmed within the alcohol field, that most relapse is triggered by unease, by dysphoria, by negative emotional states,” he says. “And that’s what the term ‘hyperkatifeia’ is supposed to represent. Dopamine has a key role in that because a dopamine deficit can drive that. It’s that negative emotional state that has the most powerful effect. And it’s the cues that then facilitate the actual engagement.”

Relatedly, in an earlier conversation, Dr. Sami Schiff made an important observation about what happens when people attempt to lose weight. There are, he said, alternating periods where people don’t pay attention to their food-related behaviors and times where they renew their motivation to lose weight. This cycling can lead to low self-esteem, depressive symptoms, and feeling unable to reach the goal of losing weight and maintaining a healthy lifestyle. Without explicitly saying it, Dr. Schiff had perfectly described the essence of relapse.
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Body Positivity, Health Positivity

“Iinvite you to explore what your life would look like without body negativity and objectification. What would the freedom from body worry feel like for you?” writes Evelyn Tribole, MS, RDN, who, along with Elyse Resch, is cofounder of Intuitive Eating and champion of the body positivity movement. “What new changes could take place in your life?”

Over the last decade, the body positivity movement—the origins of which can be traced back to both the fat acceptance movement that began in the 1960s and the fat positivity movement—has gained new traction on social media with a proliferation of posts tagged with #bodypositive and #bodypositivity, meant to subvert the inappropriate and dangerous expectations of bodies as portrayed in social media and advertising. The idea behind these hashtags is to create a space where people of any size can feel at home in their bodies and accepted by a supportive and nonjudgmental community. It has recently given rise to a heated debate about who belongs in such a space.

The question within the controversy centers on who is authentically accepting their body; this has been fueled in part by the recent rise of anti-obesity medications. The advent of these drugs has been like a lightning bolt striking the landscape of this movement, sharply dividing its population into two groups: those who take them and those who don’t. Some celebrities and influencers who’ve struggled with weight have become suddenly lithe, leaving many of their followers feeling abandoned; others in the body positivity movement feel an old shame being resurrected by friends and colleagues who are now shedding weight quickly. And then there’s the question of diet raised anew, haunting those of us who are conscious of our weight, of how to maintain a sense of pleasure or, at the very least, a little peace when we eat.

That last challenge beats at the heart of the intuitive eating movement.

Tribole and Resch, both dietitian-nutritionists, created the practice of intuitive eating to take the focus off diets and weight loss and encourage instead listening to one’s own internal cues, such as hunger and fullness. This practice offers ten principles—such as “Reject Diet Culture,” “Feel Your Fullness,” and “Cope with Your Emotions with Kindness”—to help people make choices guided by this innate knowledge. “Think about what steps you can take to begin respecting your here-and-now body,” Tribole advises. “I suggest getting rid of the scale.”

Clearly, accepting and embracing your body shape is a worthy goal. The body positivity movement has offered meaningful gains toward destigmatizing body size and prompting us, as a culture, to rethink how we understand and talk about weight and well-being. I wholeheartedly agree with Tribole that diets are ineffective in the long run, that the deprivation from dieting can increase the risk of developing eating disorders, and that health should be the focus of any weight-loss program.

But our views diverged when I pointed out to her that randomized controlled trials show that losing adipose fat reduces serious cardiovascular disease. When I asked how we accomplish this without losing weight, she pointed out that there is a growing body of research that shows that yo-yo dieting is harmful. In fact, there are studies that both support and do not support the harms that can arise from yo-yo dieting.

“You are making a huge assumption, if you get weight off and keep it off,” she added. “There is a huge body of research showing it’s been an utter failure.”

Ultimately, Tribole believes that for the vast majority, weight is not modifiable.

“Isn’t that a bit like throwing in the towel?” I asked her, pushing back, perhaps a bit strongly.

Tribole pushed right back. “If we looked at the association of being male and heart disease,” she said, “it would be like saying we should castrate all the men so there’d be no more heart disease. It’s the way we look at it.”

For decades, those who cared for eating disorder patients, including those with binge eating disorders, anorexia, and bulimia, have adopted the core tenet that dieting can contribute to eating disorders. And most reject the notion of food addiction for fear that it might endorse abstinence, which loops right back into one of the drivers of disordered eating. Some experts don’t support the idea of food addiction, ironically, because it shifts responsibility away from the person. “It’s an interesting way of moving the focus of blame from the individual to the food,” said University of Leeds professor Dr. Andrew Hill. The essence of Tribole’s concern, however, is that addiction is often accentuated by dieting and restricted eating. “Food restricted rats show problems with this loss of control,” she pointed out. While craving ultraformulated foods and stimulation of the dopamine circuits can occur in a sated sate, she is right that signs of addiction appear more readily when you limit access to the addictive substance. Indeed, this is covered by one of the ten Intuitive Eating principles: Make Peace with Food. “If you tell yourself that you can’t or shouldn’t have a particular food,” the dietitian-nutritionists explain on their website, “it can lead to intense feelings of deprivation that build into uncontrollable cravings and, often, bingeing.” Tribole argues that we should not engage in dieting or restricting foods, and if this is what is necessary for weight loss, let’s not engage in weight loss.

“Reducing weight is not something you would support?” I asked her.

“No, it’s not,” she replied. “From a weight stigma standpoint, even the concept of intuitive eating, it’s about cultivating a healthy relationship with your body—it’s not about changing the body. And one of three things can happen with intuitive eating: your weight can stay the same, weight can go up, or weight can go down.”

The origin of the theory that dieting is responsible for overeating and can give rise to eating disorders dates to the 1970s. The late Columbia professor of psychology Stanley Schachter theorized that nonobese individuals responded more to “internal” body cues—hunger and satiety levels—while individuals with obesity responded more to external cues, including the type of food and the time of day. Underlying this theory was the thought that the hypothalamus—the part of the brain that controls the homeostatic system—functioned differently in people with obesity.

Another observation at the time was social psychologist Richard Nisbett’s finding that people who were overweight tended to eat either very large or very small amounts of food, suggesting they engaged in two extremes of eating, either highly restrained or excessive. This led Peter Herman and Deborah Mack, Northwestern University psychologists, to hypothesize that the cultural pressures of dieting resulted in “restrained eating,” which meant that when presented with ultraformulated food, people would overeat, causing weight gain. The theories grew more complex over time, but the upshot was that dieting and restrained eating would cause paradoxical increases in eating—periods of “disinhibition” or “loss of control”—that would give rise to weight gain. According to these researchers, the culprit was not ultraformulated food but rather the restraint of dieting. Subsequently, many studies of “restrained” and “unrestrained” eating patterns were conducted, resulting in a proliferation of research and theories that repetitive dieting, or weight cycling, had psychological and metabolically detrimental effects.

Although early cross-sectional studies suggested a correlation between dietary restraint and either overeating or eating disorders, other research raised more questions. These studies investigated whether restrained eating caused overeating or the other way around. A variety of randomized controlled trials were conducted to try to sort this chicken or the egg problem. The most definitive one, called CALERIE (Comprehensive Assessment of Long-term Effects of Reducing Intake of Energy), compared a group of diet-induced, calorie-restricted, restrained nonobese eaters versus a control group, and it did not show an increase of binge eating, overeating, or the development of eating disorders in the restrained group.

In 2023, University of Michigan’s Drs. Julia Rios and Ashley Gearhardt, attempting to sort out the pathways between restraint and, more specifically, food addiction, studied adolescents and demonstrated that “food addiction significantly predicted future dietary restraint,” but not vice versa. That is, “dietary restraint did not significantly predict future food addiction.”

And yet none of these findings mean that deprivation, food restriction, and body weight loss don’t play a role in overeating and eating disorders. I think, more importantly, what the research reveals is that the constant accessibility of and exposure to ultraformulated foods sensitizes our addictive circuits. There is evidence too that food restriction and weight loss can enhance reward sensitivity and response to rewards. We know, for instance, that food deprivation can increase the reward value of drugs such as cocaine and amphetamines, and deprivation, in general, boosts sensitivity to rewarding substances. Certainly, deprivation of rewarding substances leads to withdrawal and helps perpetuate the cycle of addiction.

Of course dieting is going to induce cravings, and attempts to manage those cravings result in disordered eating. Tribole is right: Deprivation and dieting can trigger overeating. But I believe that overeating behavior is driven by food addiction. I asked Dr. Kim Dennis to tell me how she viewed the differences between binge eating and food addiction. “Binge eating disorder has a lot of cognitive distortions and overvaluation of body shape and size to your self-worth. Many people with binge eating disorder will binge on a whole range of foods,” she explained. “People with food addiction oftentimes don’t have the eating disorder cognitions and don’t have body image distortions and are able to identify certain foods or combinations that either always set them off, or there’s a very high chance that they’re going to be set off into an out of control eating episode.” There are people in the food addiction world, she said, “who talk about different phenotypes of addiction. It’s not always binge eating. It could look like grazing, where people are eating every twenty to thirty minutes throughout the day.”

While eating disorders may involve many aspects of a person’s mental health, it is the addictive circuits that wreak havoc on the mind and body. The fields of eating disorder treatment, obesity medicine, addiction, and endocrinology all grew from different traditions and schools of thought, and they have largely remained siloed from one another, which makes it difficult to identify the connections among them. But addiction to ultraformulated food is a through line for patients seeking treatment in all of these specialties.

Eating disorder professionals have traditionally focused on “impulsivity” and “emotional dysregulation” as being at the core of both eating disorders and obesity. They recognize that, as Dr. Ferdinand Fernández-Aranda, an eating disorders specialist, puts it, “Eating disorders and obesity share neurobiological and environmental vulnerabilities,” and there is “evidence of alterations in [brain function] in individuals with obesity and binge diseases.”

Additionally, the similarities between obesity and eating disorders are explainable by understanding the central role of the brain’s addictive circuits. I asked Dr. Sami Schiff about the relationship between food addiction and eating disorders. He replied, “The mesolimbic dopaminergic system is involved in both eating disorders and obesity and is involved in many psychopathological conditions.”

Understanding that the addictive brain circuits and metabolic signals sustain excess body fat, how should we reconceive of losing or resetting weight to improve health? We have to keep in mind that visceral adiposity is a real problem that causes cardiovascular disease and diabetes.

 Sick Fat

If excess weight were a mere cosmetic issue, I would not care about obesity the way I do. If obesity caused only one complication, we could treat that condition. The problem is that obesity is the root cause for major cardiovascular and metabolic diseases; it increases the risk of stroke and thirteen different types of cancer; it contributes to nearly one in every five deaths among Americans between the ages of forty and eighty-five.

One of the complicated consequences of the current body positivity movement is that, in our attempt to right our cultural wrongs, we have also managed to obscure the health consequences of toxic fat, or what some experts refer to as “sick fat.” Despite its medical urgency, weight remains one of the most challenging subjects to discuss. It is personal, highly sensitive, and can trigger feelings of shame, regret, and self-blame. It’s also true that many people, including doctors, still unfairly view struggles with excess weight as a personal failing. These views stem from the misguided belief that weight is entirely under our control. The answer to this falsehood, however, is not to shut down, but rather to engage in the difficult conversations that will shine a light on the best path forward toward self-acceptance and long-term health. Two things can be true at once, of course: One can love their body at any size and be proactive about health concerns. The aim is to allow these ideas to peacefully coexist.

Perhaps we have also not yet been able to embrace this duality because both notions are relatively new—the resurgence of the body positivity movement has only occurred over the last decade, and the research showing that excess visceral adiposity is a cause of cardiovascular disease and diabetes is also relatively new.

In 1988, the late Dr. Gerald Reaven, an endocrinologist and professor emeritus in medicine at the Stanford University School of Medicine, as well as a pioneer of insulin resistance, introduced the idea of metabolic syndrome, a conglomeration of abnormalities—including high insulin levels, glucose intolerance, hypertension, and abnormal lipid levels—that increase the risk of cardiovascular disease and diabetes. Dr. Reaven did not include obesity as part of the syndrome because he had found people with obesity and increased fat mass who did not have the same metabolic abnormalities. And yet, at about the same time, a group of researchers at the University of Gothenburg, in Sweden, reported that the accumulation of abdominal or visceral fat was associated with metabolic disease. Thirty years earlier, the French physician Dr. Jean Vague had identified two different shapes of fat distribution: apple and pear. The apple shape, or what he called “android obesity,” reflected a wider waist circumference. The pear shape, or “gynoid obesity,” reflected increased fat in the legs and gluteal muscles. What Dr. Reaven initially missed was that it was the visceral abdominal fat, or apple shape, that was associated with the constellation of cardiovascular disease and diabetes. Dr. Jean-Pierre Després at the Université Laval, in Québec City, built on the work of the Swedish group, noting that it was specifically the visceral fat, not total fat mass, that posed the metabolic danger.

In its simplest form, when someone ingests excess calories, that energy gets stored in adipose tissue. There is a limit to how many excess calories, or fat, these adipose tissues can hold before they start spilling out as free fatty acids. In the ideal situation, the liver holds excess energy and releases it when other organs need it, such as during exercise or an overnight fast. But as Dr. Anthony Ferrante of Columbia University Medical Center says, “We know that efficiency is in fact not true, no biological system is.” When these sites can’t hold any more fat, the fatty acids overflow; these are precursors for the increased fat that gets deposited in various non-fat organs, including the liver, brain, pancreas, and arteries, disrupting the workings of those organs, and possibly increasing immune cell activity and inflammation. Fat in the liver has become the largest driver of chronic liver disease; so-called “silent liver” disease, caused by obesity, has become the second most common reason for liver transplantation due to liver inflammation, fibrosis, cirrhosis, and failure. The fat that gets stored in the liver also ends up in the circulation as triglycerides, high levels of which increase the risk of heart disease and stroke. Fat that collects in the pancreas affects how its beta cells make insulin. According to work by diabetologist Dr. Roy Taylor, type 2 diabetes is, in its simplest terms, more fat inside the liver and pancreas than those organs can handle.

Lose 15% of total body fat and pancreas function returns. In fact, there is a linear relationship between the amount of weight lost and diabetes remission rate. Remission increases around 5% for every 1% of total body weight loss early in the disease.

The same mechanism is at work when fat infiltrates cardiac cells. Systemically, fat cells produce hormones that, in excess amounts, contribute to arthritis, cancer, blood clots, type 2 diabetes, hypertension, increased blood lipids, atherosclerotic heart disease, and stroke. These hormones contribute to inflammation that affects local immune cell activity. The damage is not just from its body-wide metabolic effects; it can also occur because of its location, mass, and mechanical forces. Fat around the neck causes sleep apnea. Weight on joints can cause osteoarthritis. Fat around the heart affects its function and puts stress on it, causing it to work harder. Fat around the kidneys affects blood pressure. Excess fat has a role in at least two hundred other diseases.

“As you carry more weight, you carry more fluid and that affects your pumps and excess nutrients that get into cells and damage them,” says Dr. Naveed Sattar, a professor of metabolic medicine at the University of Glasgow. “One of the strongest influences between obesity and COVID-19 was thrombosis [a blood clot], because when you carry too much weight you are making too many clotting factors.”

Hemodynamics (the dynamics of blood flow), cellular nutrition, and inflammation, or a combination of these things are all at play when it comes to kidney disease and heart failure. “What the relative weightings of those things are, I don’t think we understand,” says Dr. Sattar.

There is also research that attempts to put a finer point on these findings. Dr. Katherine Flegal, an epidemiologist and senior scientist at CDC for many years, showed that when all-cause mortality—meaning death from any cause—is examined, significant obesity carries significant health risks, but the same is not true for those in the overweight category. Her study also showed, however, that grade 1 obesity, classified by a BMI, or body mass index, of 30 to not more than 35, was not statistically linked with higher mortality, and overweight was also correlated with lower all-cause mortality. Some of my colleagues challenged these findings because they did not exclude participants with chronic or preexisting disease at baseline, or people who smoked. I myself am not persuaded by studies that measure what is called all-cause mortality, which includes any cause of death, be it a car crash or lightning, as opposed to specifically from non-weight-related conditions, because such a broad category adds too much noise to the analysis. And subsequent meta-analyses by the Global BMI Mortality Collaboration, a study of the correlation between BMI and all-cause mortality, showed the opposite of Dr. Flegal’s results. They found that across overweight and obese BMI categories, all-cause mortality is increased. This result has been confirmed across multiple continents.

Here, then, are some meaningful statistics about the relationship between weight—admittedly, visceral fat studies would be better—and specific health conditions. For every five units above a BMI of 25, there is a 29% increase in cardiovascular disease. There is a fivefold risk of developing type 2 diabetes for every BMI unit above 25. Thirteen types of cancer have between a 1.1- and 7.1-fold increased risk with obesity. A man with a BMI greater than 40 gets 9 years shaved off his life; 7.7 years are lost for females. The following chart shows additional conditions and their increased risk.








	Heart Failure
	Each unit increment in BMI above normal increases the risk by 5%.





	Sudden Cardiac Death
	A five-unit increase in BMI correlates with a 16% increase in risk.



	Atrial Fibrillation
	A five-unit increase in BMI also results in a 29% increase in the risk.



	Dilated Cardiomyopathy
	A BMI of 40 in young women is associated with a sixteen-fold increase.



	Hypertension
	The risk increases by 2.0 to 3.7-fold.



	Coronary Artery Disease
	There is a twofold increase in the risk.



	Stroke
	The risk increases by 1.4 to 2.7-fold.



	Peripheral Artery Disease
	The risk increases by 1.2 to 4.8-fold.



	Childhood Obesity/Diabetes
	Children aged seven to early adulthood with obesity have a threefold risk of developing diabetes.



	Adolescent Obesity/Diabetes
	Adolescents aged thirteen to early adulthood with obesity face a fivefold risk of developing diabetes.



	Long-term risks
	A seventeen-year-old with obesity, followed for ten years, has double the risk of dying from cardiovascular disease.



	Respiratory and Inflammatory Diseases
	There is a twofold increase in the risk of developing sarcoidosis, restricted lung disease, and pulmonary emboli. Additionally, the risk of asthma increases by 1.4 to 1.9-fold.



	Influenza Complications
	There is a 1.7-fold risk.



	COVID-19 Complications
	The risk of serious complications increases by 2.0 to 3.1-fold.



	Infections
	There is a 2.0 to 4.3-fold increase in hospital-acquired and postoperative infections.



	Rheumatoid Arthritis
	The risk of developing rheumatoid arthritis increases by 2.2-fold.



	Multiple Sclerosis
	There is a 1.6-fold increase in the risk.



	Infertility
	Elevated BMI is linked to a 1.3 to 2.7-fold risk of infertility.





 Indeed, the role that toxic fat plays in longevity is critical. Ten years ago, researchers identified several key characteristics of aging. These hallmarks encompass a range of biological phenomena, including mitochondrial dysfunction, stem cell exhaustion, genomic instability, and dysregulated nutrient sensing. But look around, and you will see that another noticeable change that comes with aging is the increase in abdominal fat among many elderly people, even those who had not previously struggled with weight. As Dr. Després has shown, visceral obesity is directly related to nutritional quality and physical activity. If we look at waist circumference, not BMI, we can see a link between waist size and longevity.

And yet the medical profession is just waking up to the extensive damage that excessive weight causes. For over four decades, diabetes expert Dr. Ralph DeFronzo focused on a triumvirate of three major defects as the causes of the disease: impaired insulin secretion, increased liver glucose production, and decreased muscle glucose uptake. Now he is more direct in saying that these effects are the result of excessive fat. “The epidemic of diabetes is secondary to the epidemic of obesity,” he declares. “Obesity represents a state of tissue fat overload. Accumulation of fat within cells is toxic, incites inflammation, causes insulin resistance, and impairs insulin secretion.” Toxic fat, or lipotoxicity, is, he says, at “the heart of what’s driving the diabetes and cardiovascular epidemic.”

Endocrinologist Dr. Harold Bays, medical director and president of the Louisville Metabolic and Atherosclerosis Research Center, uses the term “sick fat.” Others call it “dysfunctional fat.” No matter what you call it, the harm results from the release of reactive lipids that impair vital cell function. Chronic inflammation of adipose cells is increasingly seen as a component of metabolic disease. This is a marked shift from when the medical profession not long ago thought adipose tissue was simply a benign structure of connective tissue comprising adipocytes, or fat cells.

We are beginning to recognize toxic fat as a root cause of disease that needs to be treated early in life. “We have lots of people on statins and blood pressure medications. We have reduced smoking . . . but that means more people are living longer with obesity. Aggregated exposure to excess weight is going up and up, and therefore people are developing the second or third complications from obesity. We are facing an epidemic of people facing multiple conditions,” says Dr. Sattar. “The average clinic in a hospital is full of people in their seventies and eighties on fifteen to twenty tablets with five or six conditions. High BMI is a major driver. It’s a bloody mess. Treating chronic disease without tackling excess adiposity promotes multimorbidity.” The medical profession needs to shift to a weight-centered approach to diabetes and cardiovascular and liver disease.

While evidence shows that obesity increases the risk of disease considerably, proving that weight loss decreases risk has been less straightforward. In one of the largest and longest medical trials following five thousand people with overweight or obesity and type 2 diabetes, weight loss averaging around 6% of body weight through reduced dietary intake and increased exercise was not shown to reduce cardiovascular events. On the other hand, greater weight loss after bariatric surgery has shown a 38% reduced incidence of heart attack, stroke, and cardiovascular death, and a 62% reduction in heart failure. There was a 24% reduction in cardiovascular events after weight loss from a new anti-obesity medication in people with type 2 diabetes and obesity. This shows cardiovascular risk can be reversed. And evidence shows that every 10% decrease in BMI decreases risk of heart failure by 21%; for every 10% decrease in waist circumference, there is a 32% lower risk of heart failure.

An even larger 2023 trial studied whether weight loss due to one of the new anti-obesity medications reduces cardiovascular events in nondiabetic obese and overweight patients. The outcome showed a dramatic 20% reduction in death from cardiovascular disease. These results are of great significance. Up until this study, cardiologists did not, as a group, overwhelmingly believe the causal link between obesity and cardiovascular disease. But now that the evidence is clear and we know, in addition, that the longer obesity is present, the greater the cardiovascular risk, it is imperative that we find a way to focus on weight as a root cause of disease.

This is true even for those who may not yet have any evidence of metabolic or cardiovascular complications. The degree to which body fat causes significant disease varies dramatically among individuals. People can be overweight and live to be one hundred. People can be lean and die at age forty. Many factors impact health and longevity, including genetics. One school of thought asserts that moderate overweight can be healthier, in certain instances, for some people. At any point in time, about 15 to 20% of patients with obesity do not have any evidence of metabolic or cardiovascular complications. There is no elevation of blood glucose, abnormal lipid profiles, hypertension, or evidence of cardiovascular disease. The percentage of men who have “metabolically healthy obesity” and no risk factors runs from 2 to 17%, while, for women, it ranges from 7 to 28%.

 How do we make sense of these people who are obese but metabolically healthy?

The distribution of “sick fat” is the key to understanding its accompanying health risks. “If you store fat in the lower part of your body, that is relatively protective against cardiovascular disease and diabetes when BMI is the same as someone with abdominal obesity,” says Dr. Gijs Goossens of Maastricht University Medical Centre in the Netherlands. A higher waist to hip ratio, a measurement of fat distribution, rather than BMI, does predict an increase in the risk of cardiovascular disease. Dr. Goossens also points out that some people with a high BMI (for example between 40 and 50) can have high insulin sensitivity, which dictates how well your body regulates blood sugar levels and is associated with a lower risk of diabetes. As Dr. Goossens puts it, “The outside does not tell everything.”

Fat accumulates in the body through two different mechanisms. One is by increasing the number of fat cells. The other is by putting more fat into existing cells. The former is more common in childhood and adolescence, according to Dr. Goossens; the latter is more common in adulthood. “In people with obesity, these fat cells are already overloaded with dietary lipids, which means that dietary lipids will remain in the circulation at higher levels for prolonged periods of time after meal intake and that will cause an excessive flux into other tissues like the liver, the muscle, the pancreas, and the heart, as well as the visceral fat.” (Dietary lipids, or fats, are those that are eaten.)

The critical finding is that people with obesity without hypertension, abnormal lipids, or diabetes have smaller fat cells or no enlarged fat cells, less toxic fat, less liver fat, less muscle fat, and, most importantly, lower amounts of visceral fat. And yet, according to Dr. Goossens, that only contributes to normal insulin sensitivity in approximately 10 to 20% of people with obesity with fairly normal metabolic health at a certain moment in time.

This is especially characteristic of premenopausal women, who tend to store fat in the subcutaneous tissue (located between the skin and muscles) in the lower body. “These premenopausal women have greater insulin sensitivity, lower fasting glucose, lower type 2 diabetes incidence, and a more protective lipid profile, which together contribute to less cardiometabolic disease risk,” Dr. Goossens says.

However, he cautions that these metabolically healthy women are more likely to develop unhealthy obesity with increased cardiovascular risk when they go through menopause, as there seems to be a redistribution of lipids from the lower part of the body to the upper part. The lower body and subcutaneous depots can hold fat more easily without triggering inflammation. Over time, though, there is a shift in fat storage from these less risky locations to the body’s midsection, where both inflammation and mechanical pressures of the increased fat mass have a more toxic effect on organs, including the kidney, heart, and pancreas.

The bottom line is that the more toxic fat a person has, the greater the risk of cardiovascular disease. In the famous Framingham Heart Study, a long-term, ongoing cardiovascular cohort study, metabolically healthy obese people had a greater risk for diabetes and hypertension than metabolically unhealthy lean individuals. In other words, it’s the excess fat mass that causes metabolic and cardiovascular risks. Therefore, metabolically healthy obesity is likely to be a transition phase on the road to ill health. For many people who struggle with excess weight, it’s only a matter of time before more serious disease sets in.




Part II
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The Journey

We know that ultraformulated foods trigger the addictive circuits of our brains, causing so many of us to struggle with our weight. And we know that excess visceral fat is an underlying condition for many deadly diseases. Given these realities, it is essential that we develop realistic strategies to help us manage weight. Successfully countering the addictive circuits, or our reward system in our brain—quieting the food noise—requires stimulating a feeling of fullness that will inhibit hunger. Therefore, any effective treatment requires both understanding what triggers reward and what triggers satiation.

One way to conceptualize the wide array of influences that drive food addiction and the actions we can take to offset them is to think of a seesaw balancing these opposing forces.

On one side are the forces that instigate eating by stimulating the brain’s addictive circuits and increasing our responsiveness to cues that make us crave food. Here, of course, are the ultraformulated foods, with their supernormal combinations of fat and sugar, fat and salt, and carbs and salt, that are always within reach. Changes in blood glucose and insulin also play a role. Fatigue and lack of sleep, stress and depression, fasting and hunger, as well as medications that cause weight gain can also drive the reward circuits to increase the desire for and seeking of food. Crucially, these forces don’t make us like food more; they make us want it more.

On the other side of the seesaw are the forces that can increase satiation and quiet the reward circuitry. These include the new GLP-1 (glucagon-like peptide-1) anti-obesity medications. These drugs work by decreasing gastric emptying time—the time it takes for food to move out of the stomach and into the small intestine—increasing nausea and dampening the brain’s reward response. In other words: These anti-obesity drugs often make people feel too sick to eat. In addition to these powerful drugs, there are also specific foods and macronutrients that can increase satiation, or a feeling of fullness, by, among other things, stimulating the release of the endogenous gut hormone GLP-1. Not all of these forces are equal, of course. In the upcoming chapters, we will explore how certain brain mechanisms work in connection with weight, and the variety of ways in which we can tip the balance—straightening the seesaw—by diminishing reward sensitivity and increasing satiation.
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Addiction is a chronic, often relapsing disease; the same is true of obesity and weight gain. Given this, weight loss is inevitably a winding journey. There is no single solution; there is no turning the corner “for good.” And because both addiction and obesity are influenced by a wide variety of biological, psychological, and social factors—from a person’s weight to susceptibility to food reward to the environment each of us lives in—the journey is not only unpredictable, but unique for every one of us.

As I have shared, I’m intimately familiar with this experience, having been engaged in a battle with my weight since I was young. And yet, until recently, I never viewed my own difficulties as a lifelong journey, despite their familiar cycle: lose weight, get new clothes, believe I’d triumphed, gain the weight back again. Perhaps it was too daunting to think that I would always struggle. Life events would change my focus, redirect my vigilance, impose new roadblocks and barriers. But no tool or strategy was ever foolproof; nothing could guarantee there wouldn’t be a relapse.

In early 2023, I left government service, two years to the day after I’d been asked to co-lead Operation Warp Speed for the Biden administration, responsible for all vaccines and drugs used during the COVID-19 pandemic. For two years, I’d been strapped to my desk for about eighteen hours a day, seven days a week. The long, hard-driving days had been worth it: We’d defanged the virus and gotten the country back to work. Through vaccines and infection, most of the population had acquired the immunity to be protected from becoming seriously ill from COVID. By and large, the country was in good shape. And yet, personally, all I could think about was that the circumference of my waist was as large as it had ever been. I’d gained forty pounds.

So I began my familiar trudge, this time taking the path in the opposite direction, back to my leaner self. In the past, I’d reliably been able to do this with a low-carb, high-protein diet as well as exercise. This time, however, after a few months of dieting, I’d only lost about six pounds, and I was growing impatient. At around the same time, I developed a kidney stone that landed me in the emergency room. This led to a referral to an endocrinologist for what, in the end, turned out to be a spurious lab result. I mentioned to this doctor that I was trying to lose weight, but it was going very slowly and I was frustrated. By chance, he told me that he was doing a clinical trial on some of the new weight-loss drugs I, too, had been studying. Was I interested in trying one of them, he asked. Under his direction, I injected myself right then and there in his office.

I was as surprised as anyone about this. For most of my career, from my medical school days in the 1970s to my time at the FDA in the 1990s and beyond, I doubted that there would ever be a highly effective drug for controlling weight. Eating is a complex biological activity deeply wired into the human nervous system, including the brain’s learning, memory, motivation, addiction, energy, and executive control circuits. Any drug that reduces appetite would have to work on those circuits. It seemed unlikely to me that a drug could be targeted enough to be able to single out appetite without triggering serious adverse side effects. But the GLP-1 drugs are able to target appetite.

In my defense, history was very much on my side. People have been searching for drugs to reduce body weight at least since the time of the Greek physician Soranus of Ephesus, who lived in the second century CE. He recommended a treatment of laxative medicines, perhaps accompanied by massage and heat. The Sushruta Samhita, a founding text of India’s Ayurvedic medicine that might be even older, identified obesity as a serious health problem and proposed combating it with enemas, massage, and pea flour. Jump forward nearly two millennia to the eighteenth century and the influential Scottish physician Malcolm Flemyng was still struggling to understand the physiology of obesity, and still recommending laxatives and diuretics as antidotes for patients.

The misses kept coming in modern times. The FDA has withdrawn more than two dozen other weight-loss drugs from the market because they were shown to trigger severe adverse events. Dinitrophenol was removed in the 1930s because it could lead to cataracts and nerve damage. Amphetamines were removed in the 1970s because of the risk of addiction. Fenfluramine (combined with phentermine and popularly known as fen-phen) was highly effective for weight loss but it was withdrawn in 1997 due to the dangers of cardiac valve disease and pulmonary hypertension. Phenylpropanolamine, sold as Dexedrine or Acutrim, was withdrawn in 2000 because it elevated the risk of stroke. Sibutramine was removed in 2010 because of risk of heart attack and stroke. In 2020, lorcaserin was withdrawn due to a slight increase in the risk of cancer.

In the mid-2000s, a colleague asked what I thought about rimonabant, a new drug marketed in Europe for weight loss. I was skeptical. Rimonabant is what’s known as a CB1 antagonist: a chemical that switches off, or antagonizes, the brain circuits that respond to cannabis. When those CB1 circuits are stimulated by cannabis, the result is hunger and weight gain. This effect is probably why marijuana use is associated with “the munchies.” Marijuana is not the only thing that triggers the CB1 circuits; the cannabis-response system has also been shown to be highly activated in obese individuals. Rimonabant inhibits those circuits. In clinical trials, the drug resulted in an 8% weight loss. I worried about what else the drug was doing, however.

I told my colleague that in the case of drugs that worked primarily on the brain it was only a matter of time before serious adverse side effects would appear. When the FDA refused to approve rimonabant in 2007 because early trials in Europe showed an increased risk of suicide, I looked prescient. I knew that it is hard for a drug to target weight loss without also hitting other essential brain functions, such as learning and memory. That is one reason why the FDA looks closely for risks of depression and suicide in weight-loss drugs that affect the brain.

Even the drugs currently approved for weight loss before the current GLP-1s came with significant drawbacks. Phentermine was cleared by the FDA in 1959, the first weight-loss drug to receive such approval, and until recently it was one of the most commonly prescribed weight-loss medications. It is currently approved for short-term use (up to three months), it is cheap, and it can produce weight loss in the range of 5 to 10% of body weight. Phentermine is far from ideal, however. The drug works by stimulating the sympathetic nervous system, which decreases hunger. In the process, phentermine also causes insomnia if taken late in the day, and it can lead to tremors, increased heart rate and blood pressure, restlessness, and a number of other adverse side effects.

Recognizing that phentermine tends to elevate a user’s heart rate and blood pressure, FDA researchers worried that it could also increase the risk of cardiovascular disease. One retrospective study found no increased cardiac risk after two years of taking phentermine, and many obesity medicine specialists prescribe it. Still, concerns about the poorly understood long-term effects persist. Doctors are uneasy about potential liability and about running afoul of state regulations. Phentermine has never been subjected to thorough long-term randomized controlled trials, which means that there is no definitive evidence regarding the drug’s side effects.

To increase the effectiveness of weight-loss drugs and to counterbalance side effects, pharmaceutical companies have developed combination drug therapies, again with limited effect. For instance, phentermine has been paired with topiramate, a drug used to treat seizure disorders. Topiramate can cause fetal harm, however, so women of childbearing age need to be sure they are not pregnant before or while taking the drug. It also causes kidney stones, among a host of other side effects, including increased heart rate, suicidal behavior, and mood and sleep disorders. On top of all that, topiramate may cause cognitive deficits in up to 40% of people taking the drug. At any rate, the combination of phentermine and topiramate results in an average 10.5% weight loss, but they are difficult drugs to take, and their risks have concerned me. The combination therapy is not available in Europe due to safety concerns.

Another combination therapy mixes two drugs to suppress the addictive nature of ultraformulated foods. Bupropion is used to help people stop smoking; naltrexone is used to treat opioid and alcohol addiction. Both drugs affect the reward center of the brain. In combination, they are sold under the name Contrave. The FDA has placed a special warning box on Contrave packaging to alert users about the possibility of suicidal thinking and behavior in children and adults. Other potential effects include nausea, vomiting, dizziness, insomnia, dry mouth, and diarrhea. Average weight loss is 5 to 6% of body weight.

Weight-loss drugs that target other systems in the body have their own poor track records. One of the most notorious examples is orlistat, initially approved in the 1990s, which inhibits the absorption of fat. It blocks an enzyme that breaks down fat, so that around 30% of fat that a person eats is not absorbed by the body. The drug was widely promoted and received considerable media attention, especially after it was approved for over-the-counter purchase in 2007.

Orlistat works mainly within the gastrointestinal tract, commonly leading to unpleasant, oily stools. A weight-loss drug that causes significant diarrhea, anal leakage, flatulence, and deficiencies in fat-soluble vitamins never made sense to me. At least those side effects would certainly help condition people taking the drug not to eat a diet high in fat. There have also been reports that the drug can lead to pancreatitis and severe liver injury. Orlistat is still on the market, but it is not widely used.

Even beyond their unpleasant or dangerous side effects, all of the anti-obesity drugs on the market before the GLP-1s were meant to be used only in conjunction with behavioral modification; they were not standalone solutions for weight loss. Yet, we know from extensive research and personal experience that behavioral modification is hard to stick with and is not very effective. By design, diets put the dieter in a state of caloric deficit—the body expending more energy than it is taking in—which triggers symptoms of deprivation.

The job of any anti-obesity medication is to help induce caloric deficit while minimizing the hunger associated with deprivation, without causing significant side effects. Unfortunately, all the anti-obesity weight-loss medications prior to GLP-1s were simply not very good at their job.

The secret to a successful anti-obesity drug, researchers finally recognize, is targeting the gastrointestinal hormones. That approach can tip the equilibrium seesaw between reward and satiety, the yin-yang biological states that control the amount and types of food we eat. By directly influencing reward and satiety, GLP-1 drugs can enable users to drastically reduce their caloric intake while largely sidestepping the feelings of deprivation. In short, GLP-1s come close to the anti-obesity drug that I didn’t expect I would ever see.

Like many seemingly sudden breakthroughs, GLP-1 drugs are actually the result of decades of scientific work, replete with setbacks, detours, and failures. That story extends back at least to 1982, when Dr. Joel Habener at Harvard Medical School discovered a gene in anglerfish that codes for proglucagon, a protein that helps raise levels of sugar and fatty acids in the bloodstream, and for other small molecules called peptides. Proglucagonlike molecules perform similar functions in other animals, including humans, so this work offered a glimpse into a whole world of biology. Canadian endocrinologist Dr. Daniel Drucker explored the regulation of the proglucagon gene to learn more about how it operates. Different tissues carrying that gene can produce different peptides, he found. The pancreas produced glucagon, whereas the gastrointestinal tract produced what scientists called “glucagon-like peptides,” dubbed GLP-1 and GLP-2. Although GLP-1 molecules are produced naturally in the brain and the lower intestine, Dr. Drucker and his colleagues discovered that the molecules could also be chemically synthesized and injected into an organism to artificially manipulate its blood sugar levels.

In 1996, a number of researchers discovered GLP-1 receptors throughout the brain and in other organs: the lungs, heart, pancreas, kidneys, and the gastrointestinal tract, including the stomach. Further studies showed that GLP-1 stimulates insulin production in the pancreas when glucose concentrations are high. At this point, GLP-1 started to look promising as a treatment for diabetes.

Dr. Jeffrey Flier, another professor at Harvard Medical School, teamed up with Dr. Habener and the Massachusetts General Hospital (which owned the patent for the pharmaceutical form of GLP-1) and with Pfizer’s research team in Groton, Connecticut, to explore this possibility. The collaborators began GLP-1 infusions on test subjects with type 2 diabetes. The GLP-1 infusions successfully enhanced insulin secretion and lowered glucose levels, but with a half-life of just a few minutes, the drug broke down quickly in the body, which rendered it impractical for medical use. Pfizer pulled its support for the program. As Dr. Flier told me, the company believed “there would never be another insulin.” For a moment, it seemed that GLP-1 research had hit a dead end.

The idea of using GLP-1s to treat obesity was almost an afterthought compared to the strategy of pursuing it for its insulin-enhancing effects. Dr. Stephen Woods at the University of Cincinnati demonstrated that brain injections of a GLP-1 agonist in lab animals significantly affected their feeding behavior, but other researchers doubted the importance of his result. “We all know that there are hundreds of peptides and chemicals and biologically reactive species that, when administered into the brain of a mouse or a rat, can inhibit food intake. A lot of them produce aversive responses: The animal is not well,” Dr. Drucker says. “In fact, when you give GLP-1 into an animal in my lab, depending on how much GLP-1 you give, the animal might not move for hours. It can’t even walk over to the part of the cage that has the food because it’s so unwell. I was quite skeptical that this had any real clinical relevance, and I was wrong.”

Around the same time, “an internal research group was working with a rat model that had a tumor that produced a lot of GLP-1, and these rats starved themselves. That kind of went into my motivation to say we should pursue [anti-obesity applications] for our molecules,” said Dr. Lotte Bjerre Knudsen, who was studying GLP-1 compounds at the Danish pharmaceutical company Novo Nordisk. She had difficulty persuading her colleagues to pursue the compound, however. A GLP-1 mimic could not survive the digestive tract, so it had to be injected rather than given as a pill, and it did not readily get into the brain, so it seemingly could not produce a significant effect there.

Also in 1996, Drs. Mads Tang-Christensen and Philip Larsen confirmed that GLP-1 could reach areas of the brain that are not protected by the blood-brain barrier in laboratory animals, affecting how much water they drank. Then, in 1998, Dr. Arne Astrup and Dr. Jens Holst at the University of Copenhagen completed a randomized, placebo-controlled trial in humans showing that an infusion of GLP-1 drug promoted feelings of satiety and decreased food intake by 12%. “The key finding is that the day when [the test subjects] received the GLP-1 infusion, their satiety ratings were enhanced throughout the infusion,” Dr. Astrup said. In 2002, Drs. Astrup and Holst further demonstrated a small but statistically significant reduction in body weight among human test subjects who had received doses of GLP-1. “We had two different observations showing that GLP-1 is not just enhancing satiety, but it’s also translating into a reduction in food intake,” said Dr. Astrup.

Finally, twenty years after Dr. Habener’s discovery of the proglucagon gene, researchers had solid evidence that GLP-1 agonists could be useful as anti-obesity drugs. Even then, it took a lot of further development to transform GLP-1 drugs into a stable, safe, manageable drug. Developers working for the pharmaceutical industry had to chemically modify the molecule so it does not degrade in the body, lasting days instead of minutes, and increase the dose to levels that would amplify the effects of the naturally occurring GLP-1 molecules. They also had to find a way to reduce side effects, most notably nausea and vomiting. (Even GLP-1 drugs are not perfect.) New formulations of GLP-1 helped. So did a controlled regimen for users, starting at low doses and building up slowly as the body adjusts to the drug.

The payoff has been remarkable. People taking GLP-1 drugs can often lose 25% of their body mass, a significant improvement over most previous weight-loss drugs. Along with the reduction in body mass comes a variety of health benefits from GLP-1s: reduced risk of heart disease, kidney disease, and fatty liver disease; lower blood pressure; reduced severity of lipid disorders; and reduced risk of type 2 diabetes and perhaps diabetes-related nephropathy.

At my first Obesity Medicine Association meeting after the height of the COVID-19 pandemic, doctors were giddy about the effectiveness of the new anti-obesity medications. They were witnessing profound degrees of weight loss accompanied by notable improvements in the traditional markers of health. “What I’m trying to get across, at least from my perspective as an endocrinologist and clinical researcher: It’s an entirely different age. It’s light-years from where we have been,” said Dr. Harold Bays, the Obesity Medicine Association’s chief science officer. And then, in a burst of enthusiasm, he added: “Remember this day, tell your grandkids, ‘I was at the Obesity Medicine Association back then.’”

A recent finding showed that 65% of patients in a clinical trial with the GLP-1 drug tirzepatide had lost greater than 20% of their body weight. Nearly a quarter of participants had lost more than 30% of their body weight. That is almost the same amount as with bariatric surgery. Only 3.7% of the patients had lost less than 5%. How much weight could a high responder lose? “When you look at the data from the SURMOUNT-1 clinical trial, the highest responder to tirzepatide lost 56% of body weight,” says Dr. Jesse Richards from the University of Oklahoma Health Sciences Center. “Okay, that is one out of one thousand people. But even if your patient loses two-thirds of that, that is a radically life-changing amount.” Compared to a 5 to 7% weight loss with lifestyle interventions, which include both intensive behavioral treatment and dieting, 56.6% of patients on tirzepatide lost 25% of their weight.

It was a stunning turn of events. I imagined people excited to get on the scale because their weight was dropping so quickly. I imagined people walking over to a well-stocked refrigerator, as I have done at least fifty thousand times before, pulling open the door, looking inside, and, instead of mindlessly grabbing something to eat, saying, “Eh, I don’t want anything.” I imagined that becoming the norm someday in the near future.

For a former skeptic like me, the new GLP-1 drugs are an important development in taming obesity and navigating a healthier path through our modern landscape of ultraformulated foods. The drugs have become a cultural phenomenon as well as a medical one. Sales of GLP-1 drugs are expected to be over $40 billion annually by the end of 2024. According to a recent poll, roughly one in eight Americans now says they have tried one of the new GLP-1 drugs.

With the advent of anti-obesity drugs, for the first time in medical history we have the capability to specifically tamp down the addictive neural pathways, allowing us to significantly reset our body weight. It’s not simple or easy, nor can it be done overnight. Still, a lower weight is now eminently more achievable with the appropriate medical support and the right tools. The drugs are not for everyone, and they are not without substantial risks. In part, this is because they work only while they are being taken; there’s no known method for stopping them without weight gain. Their efficacy is also highly variable and individual. People lose different amounts of weight; some don’t lose weight; some have even gained weight taking GLP-1s. These drugs make food almost irrelevant for some people. There are known and unknown side effects. The fact that the anti-obesity medications are considered “forever drugs,” that people are meant to take for the rest of their lives, is particularly concerning given that we may not yet know all the longer-term adverse health consequences. But there are also significant physical and mental health benefits for many of us.

 As I came to learn, losing weight, and maintaining weight loss, is still a complex journey. While the anti-obesity drugs offer a powerful wind at our backs, pushing us in the right direction and making the way easier than it was just a few years ago, we still must address food addiction, in a variety of ways. Anti-obesity drugs are the shiny new tool, but the other tools have been there all along: diet, exercise, and behavioral therapies. The difference now, however, is that, in this new era of food addiction and with the rise of anti-obesity medications, these tools are no longer useful in the same ways.

“The self-control theory which undergirds the treatment of obesity has outlived its usefulness as the change agent in behavioral treatment,” Professor Michael Lowe, a psychologist who has studied behavioral treatment for obesity for forty years, declared during a webinar hosted by the United Kingdom’s Association for the Study of Obesity in 2021. For decades, Dr. Lowe was a consultant to WeightWatchers International, whose program, at its core, relies on behavioral changes. But here he was indirectly admitting that these and other programs were no longer adequate to deal with the rising incidence of obesity.

Dr. Steven Nissen, professor of medicine at the Cleveland Clinic, is even more direct about the long-term ineffectiveness of counseling patients about diet and exercise. The NIH-funded 2013 Look AHEAD clinical study was the longest and largest randomized controlled trial of lifestyle interventions of diet and exercise on cardiovascular health. According to Dr. Nissen, the results were “an unmitigated disaster.”

The NIH spent $100 million. “They had coaches. They decreased caloric intake and increased physical activity,” says Dr. Nissen. “They followed [people] for a maximum of 13.5 years, a median of 9.6 years. They followed them for cardiovascular death, nonfatal myocardial infarctions, nonfatal stroke, or hospitalization for angina. It did not work. The intervention produced no benefit.”

It’s true, few diets or other weight-loss interventions work in the long run. We know that people have a hard time maintaining nutrition-based or behavior-based diets. People lose patience or they persevere, but they still don’t lose enough weight or, as Evelyn Tribole and Elyse Resch address with their Intuitive Eating program, they feel dieting creates an unhealthy, antagonistic relationship with one’s own body. We need to view these options differently. People still need to pay attention to proper nutrition. They still need to be able to regulate their behavior. And none of these techniques, not even the anti-obesity medications, work for all people at all times. Realistically, then, the journey requires choosing what is best for you among these choices—drugs, nutrition, physical activity, and behavioral therapy—and understanding how to combine them or switch emphasis if one approach begins to wane in its effectiveness. Because while each of these methods individually may not work forever on their own, they are important parts of a collaborative system.

It will always take a certain amount of diligence to walk the beam of healthy weight, but if you understand the neural and biological forces at work, as well as the most productive ways to address weight loss in this new landscape, it is possible to keep your balance throughout.
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The Biological Forces That Oppose Weight Loss

In addition to addiction, there are certain operating principles about body weight that need to be understood to grasp why it is so difficult to lose toxic fat. Part of what makes it so hard is that we are not only treating an addiction, but we are doing so while also dealing with the complex physiology of weight. All diets, drugs, and surgery work by creating an energy deficit. If I eat less and exercise more, that can create an energy deficit. For instance, if I consume 1,000 calories a day but I burn 1,700 calories a day, I expect to lose weight. But the crucial truth is it’s not as simple as just creating an energy deficit. Because when the body senses an energy deficit, the homeostatic system increases appetite and decreases the amount of energy the body burns. At a certain point, our bodies are designed to fight against weight loss. And yet no one ever says that. The mantra is simply: eat less, exercise more. Nobody ever offers the more accurate axiom: eat less, exercise more, and your body’s counterregulatory systems will work against your efforts.

It follows then that if I continue to eat fewer calories than I burn, my weight will eventually plateau; the body becomes a smaller furnace and burns fewer calories. Put simply, as I eat less, my body will burn less. “Basically what we have is a pair of negative feedback loops such that changes in body weight give rise to compensatory changes in calorie expenditure and appetite that resist changes in body weight,” Dr. Kevin Hall of the NIH explains. “It’s almost like the system is trying to maintain whatever the baseline body weight is before you intervene.”

Dr. Hall’s research lab—where he also studied how environment influences people’s eating habits—has built mathematical models to quantify the strength of these feedback loops. He has shown that for every kilogram of body weight loss, our bodies, on average, decrease the amount we burn by 25 calories a day. So, for instance, if a person loses 22 pounds, they will burn 250 fewer calories daily than they burned before that weight loss. And the feedback loop that controls appetite is even stronger. For every kilogram of body weight loss, appetite increases by 95 extra calories per day. As Hall sums it up: “That is a huge feedback control that is resisting maintaining those lifestyle interventions.”

This harkens back to Dr. Rosenbaum’s seminal study, in which patients with obesity lost between 10 and 50% of their weight and, as a result, slowed their metabolism, reducing their energy expenditure by 300 to 400 calories a day. At the same time, their appetites increased.

The combination of reduced metabolism and increased hunger makes it very easy to regain weight. Consequently, treating the counterregulatory forces—the homeostatic system, our addictive circuitry, and an increase in appetite hormones as well as a decrease in satiety hormones—is our only hope to support sustained weight loss. The telltale signs of these forces winning out include excess hunger and decreased fullness. Any approach to weight loss that does not reduce those two key symptoms will not be effective in the long run. As Dr. Carel le Roux has said, you can always tell if a treatment will be successful if the person who is losing or has lost weight says, “I don’t feel hungry, I feel fuller, and I am not thinking about food all the time.” In addition to a reduced appetite and increased fullness, a shift in food preferences, including a desire for smaller portions and fewer high-fat, high-sugar foods, benefits weight-loss efforts.

Therefore, to unlock weight loss and sustain it, we must affect not only the addictive circuits, but also the body’s underlying energy biology.

 What It Takes to Achieve and Sustain Weight Loss

The number of calories that can be consumed daily to lose a significant amount of weight—meaning 10% or more of body weight—is the same across the board, whether a person is using diets, drugs, or surgery. While there’s a great deal of individual variability, and it depends on energy expenditure, people can generally achieve that degree of weight loss by consuming around 1,000 calories a day, with a range of 500 to 1,500 calories a day. Those numbers aren’t surprising. What is surprising, however, is that, according to research done by Dr. Thomas Wadden, the inaugural Albert J. Stunkard Professor of Psychology in Psychiatry at the University of Pennsylvania, to successfully maintain weight loss, women must consume, on average, 1,550 calories, or somewhere between 1,200 and 1,800 calories per day. This number rises slightly for men, who must consume an average of 1,770 calories a day. These, too, apply whether the weight loss is due to diet, drugs, or surgery.

When I asked several scientists who work at or with the companies that make the new anti-obesity drugs how many calories people consume while losing weight on these medications, they agreed that, on average, it may be less than 1,000 calories a day. For people who’d reached a plateau after achieving their lowest weight, they estimated maintenance would require somewhere in the range of 1,500 calories a day. More specifically, they stated that people who’d successfully lost weight on anti-obesity drugs reduced their caloric intake by about 50% from their baseline while losing weight and by about 25% while maintaining their weight.

At the Columbia University Seminar on Appetitive Behavior, I asked Dr. Louis Aronne, professor of metabolic research at Weill Cornell Medical College, and one of the most skilled clinicians when it comes to the use of anti-obesity medications, “How many calories are people eating during weight loss, and how many calories are they eating to maintain it? What is the range of what they are consuming?” Citing other scientists’ work, he estimated a reduction of about 1,000 calories during weight loss and about 400 calories during weight maintenance for people on anti-obesity drugs. For a female, that would translate to around a 1,000-calorie-a-day intake during weight loss and 1,600 calories during weight maintenance. Eat more than that and weight will return. When I pressed further, inquiring whether people could realistically sustain weight reduction for life, Dr. Aronne responded, “I don’t know. We are going to find out.”

Dr. Holly Wyatt, a leading clinician and expert in weight management at the University of Alabama at Birmingham, estimates that successful weight maintenance requires a reduction of between 300 and 500 calories daily. Of course, the less weight a person wants to lose, the less they need to reduce their intake.

 The Body Weight Planner on the NIH website allows people to enter their height, weight, sex, and level of physical activity to receive an estimate of how much to reduce caloric intake, as well as how much to increase levels of physical activity to reach their goal weight. I entered the data for a five-foot-two-inch, fifty-year-old female who weighs 165 pounds and wants to reach a weight of 125, which would put her at a healthy BMI. According to the calculator, she could eat approximately 2,100 calories daily to maintain her 165 pounds. To reach her goal weight in 180 days, however, she would need to eat 1,051 calories. And, according to the NIH’s calculations, once she reached her goal, she would need to eat 1,744 calories daily to maintain it.

A thousand calories a day is considered a low-calorie diet. Very low-calorie diets get down to between 600 and 800 calories a day. The key is that people usually only need to stay on these diets for three to six months. And, during that period, the active weight loss serves as positive reinforcement. By contrast, sustaining weight loss on 1,600 or 1,700 calories forever—without losing weight as an incentive—seems daunting.

In the face of both the addictive circuits and the energy circuits, it’s no wonder people tend to gain back weight. What generally has not been said is that this level of long-term caloric reduction is often only achievable with help from medication or specific eating patterns.
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How to Determine Your Healthy Weight Goal

Given that every weight-loss journey is unique, I wanted to pin down the specifics about my own physiological needs, as well as the latest findings on body mass index and what amount of weight loss actually decreases future risk of disease. To do this, I put myself forth as my own guinea pig, isolating in a sealed room and allowing clamps and tubes to be placed on me to ascertain my resting metabolic rate (RMR), the rate at which one’s body burns calories at rest.

 Metabolic Rate

A healthy metabolism should adjust to both an excess and a deficit in energy. For example, in one well-known study conducted in 1967—which would surely be considered unethical if it took place today—inmates in a Vermont prison were paid to overeat. They were all lean to begin with and then they consumed 8,000 calories a day. The prisoners gained weight, but not enough to account for all the extra calories they were eating. Instead, researchers observed that their metabolisms adjusted and burned off many of the excess calories as heat. As soon as the study ended and the prisoners were no longer paid to overeat, they went back to their old diet, and they lost whatever excess weight they had put on. Their metabolisms worked to keep their weight in a healthy range.

If you have ever tried unsuccessfully to lose weight, or lost weight only to regain it, these findings might seem surprising. That’s because our biology doesn’t treat weight gain and loss equally. In people with obesity, something happens to interfere with or dysregulate this homeostatic balance.

One way we measure metabolism is by testing for resting metabolic rate. Put simply, this is the number of calories the body burns in a day just to sustain itself. People with obesity who have lost drastic amounts of weight have marked drops in their RMR.

For example, researchers led by Darcy L. Johannsen of the Pennington Biomedical Research Center studied the contestants on the popular reality television show The Biggest Loser, which first aired in 2004. On the show, obese contestants agreed to eat a very restricted diet while engaging in a program of strenuous exercise—ninety minutes per day, six days per week. Under that regimen, most of the contestants experienced a dramatic reduction in weight. But the data also showed another more troubling reduction: Their resting metabolic rates decreased significantly, from an average of 2,600 calories a day to about 1,750. Yet going merely by the loss of lean tissue, which reduces calorie needs, the contestants should have had RMRs of around 2,280 calories a day, meaning that their metabolism had slowed by as much as an extra 500 calories a day. As a result, they would have had to eat 500 fewer calories just to maintain the same weight. Indeed, many of the show’s contestants who lost enormous amounts of weight eventually gained much of it back.

I wanted to know my own resting metabolic rate. One method for assessing RMR is to measure the amount of heat the body generates. This is technically challenging but scientists and engineers have pioneered indirect ways to measure the amount of energy generated over different periods of time, from minutes to hours to days, and when the body is in different states—at rest, during exercise, while fasting, and fed.

Soon, I found myself sitting in a chair at Composition ID, a body composition establishment in Washington, DC. They measure body fat, lean mass, and bone mineral density, no prescription needed. I was told not to eat or exercise for eight hours before my appointment, and I’d followed these instructions. The test, called an “indirect calorimeter,” measured my resting energy expenditure. The amount of heat I produced was calculated from the amount of oxygen I consumed and carbon dioxide I produced. I applied a nose clamp so no air would be lost through my nostrils and a tube was inserted into my mouth, with a mouth guard, to capture all gases I would exhale.

To my surprise, my RMR was only 1,152 calories. This was classified as “slow” compared to people of the same sex, age, height, and weight as me. I repeated the test several times to make certain that I had sealed my mouth around the mouth guard and that no gases had escaped from my nose. In addition to the 1,152 calories that made up my RMR, the test suggested that “lifestyle, exercise, and activity” generated another 462 calories a day, for a total energy output of 1,614. Sure, I can exercise more and increase that number, but as it was, what that measurement told me was that if I eat about 1,600 calories a day, my weight should be stable. If I eat more, I should gain weight; if I eat less, I should lose weight.

It was a blow: 1,614 calories are not a lot of calories. At the FDA, I’d been responsible for the modern food label, and we’d used an average of 2,000 calories for women in calculating daily nutrient food values. With a total energy expenditure of 1,614 calories a day, it was hard for me to see how I would not gain weight.

I went to New York City to have my energy expenditure measured by other methods by my friend and colleague Dr. Michael Rosenbaum, a professor of pediatrics, and Dr. Kathryn Whyte, both at Columbia University’s medical school, which has one of the major obesity research centers in the world, the New York Nutrition and Obesity Research Center. There, they have constructed a tightly sealed room where they were able to measure all my respiratory gases. I was again instructed not to eat, drink, or exercise for eight hours and then to lie resting in bed in this sealed room for an hour, but not to fall asleep. After a while, there was a knock on the window of the room, stirring me from my non-compliant dozing. My colleagues had calculated that my resting metabolic rate was 1,270, a bit higher but still relatively low, even if you added to that the number of calories burned from exercise.

I tried a third method, which was a bit more complicated, called the “doubly labeled water” (DLW) method. Some scientists refer to it as the current gold standard for measuring energy expenditure. For this, I had to drink “non-radioactive isotopes” and collect urine samples that were sent off to a lab. The test calculated not my resting metabolic rate, but a total daily energy burn of 2,111 calories. The reason they found a number that was substantially higher is that my exercise level for that week had been particularly high.

According to Dr. Eric Ravussin of the Pennington Biomedical Research Center in Louisiana, several studies—but not all studies—have shown that a relatively low energy expenditure is a predictor of weight gain. In one of his most important studies, Dr. Ravussin showed that in the Pima, a Native American tribe currently living in Arizona and Mexico, those with the lowest energy expenditure levels among three groups studied also had the highest incidence of weight gain after four years. He believes this holds true in groups that have a predisposition to obesity. However, several factors make it difficult to sort out the specific role metabolic rate plays in this, including when the data are collected and at what point the patient is along their weight journey at the time of the study.

The equation seems straightforward: If I burn 2,111 calories a day, I can consume that same number of calories without gaining weight. By eating more than that amount, I will gain weight, and if I eat less than that amount, I will lose weight. So why is it so hard for me to control my weight? This is the question that many of us grapple with on a daily basis. Is it that most of us don’t know how many calories we burn in a day, or how many calories we eat in a day, or even know how many calories we should be eating, or is it simply too difficult to keep the number of calories we consume within that limit?

 The Truth About BMI

When it comes to health, it doesn’t matter whether somebody is tall or short or big or small; what matters is how much visceral fat they are carrying. This is true for cardiometabolic disease, coronary disease, elevated blood lipids, and type 2 diabetes.

And yet, typically, BMI (body mass index) is the tool that is used in healthcare to measure total body mass relative to height. This is found by taking one’s weight (in kilograms) and dividing it by the square of one’s height (in meters). The resulting number places a person on a scale of classifications ranging from underweight to “normal” to overweight to obese. But, while BMI corrects for height, it doesn’t differentiate between muscle and fat. This means that a professional athlete with a very high muscle mass and low body fat percentage may fall within the “obese” range of BMI, despite showing none of the health risks associated with obesity. BMI also provides no information whatsoever on the distribution of fat—as body composition measurements do—which is much more important than total body fat in understanding the risk of health complications. More specifically, numerous studies have shown that total body fat is a relatively poor predictor of cardiovascular complications, which are highly correlated with toxic fat. Ultimately, BMI is not a reliable tool in the clinical diagnosis and impact of obesity in individuals.

In fact, BMI was never meant to serve as a diagnostic or treatment cutoff for health. This measurement was first suggested by the Belgian polymath Adolphe Quetelet in 1832, in an attempt to use mathematics to explore the physical characteristics of humans. As part of this work, Quetelet sought to develop an equation representing the “average man.” In an effort to apply a curve to a large set of data he’d collected on the height and weight of men at different ages, Quetelet determined that the relationship could best be approximated by the proportion of body weight in kilograms to the square of height in meters. Originally, then, this measurement was developed as an indicator of population-level trends, not for the diagnosis of individuals. It wasn’t until 1972, however, when physiologist Ancel Keys suggested using this measurement in an analysis of his Seven Countries Study, that it was first referred to as “body mass index.” Keys, recognizing the challenge of direct measurements of body fat, claimed incorrectly that Quetelet’s formula was an effective index of relative body weight that accounted for both human build and the amount of fat in the body.

Even in the earliest work touching on BMI, it was evident that it was far from a perfect representation of all humans. For instance, Quetelet realized from the outset that the ratio between weight and height was variable in children and adolescents and therefore the equation, W/H2, could only apply after both weight and height had stabilized in adulthood. Additionally, the data both Quetelet and Keys used was from a male-only population. Therefore, the ratio is most relevant to adult European men and is less accurate for other demographics, especially women, who generally have better cardiovascular health than men at higher body fat levels, particularly before menopause. “BMI, if we look at its origins, is quite racist,” says Dr. Fatima Stanford, pointing to its derivation in white men and how it was used to stigmatize and discriminate. Dr. Katherine Flegal has traced how a BMI of 30 and above became the definition of obesity to a group of doctors in the late 1990s who were funded by the pharmaceutical industry.

Using waist-to-height ratio and body mass index together seems to be the best predictor of future risk from the major complications of obesity. (Simply put, waist circumference should be half or less than half one’s height.) According to research by Dr. Luca Busetto, associate professor of internal medicine at the University of Padova, “Waist-to-height ratios were more strongly associated with lowering the risk of type 2 diabetes than BMI reductions. Only changes in the waist-to-height ratio were associated with reduced atherosclerotic coronary vascular disease, and only changes in BMI were associated with reduced hypertension and hip osteoarthritis risk.” It’s better to use both measurements together. A BMI of less than 27 and a waist-to-height ratio of less than 0.53 puts one in the low-risk group. Waist circumference on its own is not a bad measure, but to correct globally for various heights and weights, the waist-to-height ratio is optimal.

There are other methods, such as DEXA (dual-energy X-ray absorptiometry) and visceral adiposity scans, that can provide considerably more accurate information in this regard. When available directly to the consumer—as it is becoming increasingly so in many countries—DEXA is a good measure both of visceral fat and fat free mass. But currently, these technologies are expensive and difficult to access. Given that an easier, less expensive measurement is necessary for monitoring health on a regular basis, many experts endorse waist circumference or waist-to-height ratio as an alternative measure. Some also now recommend that the waist-to-height ratio be considered in conjunction with BMI.

No simple measurement, however, is a substitute for a thorough clinical assessment that focuses on all the cardiometabolic, physical, and mental conditions caused by excess visceral fat. Still, improving on the BMI will allow us to make strides toward the change we urgently need to make in medicine: focus on obesity first, rather than on its variety of resulting diseases.

 Weight Loss to Combat Metabolic Disease

Another way to determine a healthy weight goal is to consider the research that has determined percentages of body weight loss that instigates positive physiological changes. “Progressive amounts of weight loss cause progressive benefits in metabolic health,” says Dr. Samuel Klein, a professor at Washington University School of Medicine and expert on metabolic health. “When you lose 2 to 4% of your body weight, you reduce blood glucose concentration. When you lose 15% of your body weight, you get even lower glucose concentrations.” Blood pressure, lipids, triglycerides, and cholesterol all follow the same trend, including improvements in insulin sensitivity.

When discussing how much weight loss a person should target, Dr. Klein says even 2 to 5% is impactful for someone who is relatively healthy. But for people who have type 2 diabetes, he adds, “You need a significant amount of weight loss to achieve remission.” According to the United Kingdom’s Diabetes Remission Clinical Trial, also known as DiRECT, which used medically supervised diet interventions, 86% of patients with diabetes achieved remission with 15% weight loss. “Fifteen percent weight loss is a pretty good target to get near maximal benefits for those who are obese with type 2 diabetes,” Dr. Klein agrees. Data from surgical-weight-loss clinical trials show that there is increased benefit with up to 20% weight loss, but that benefit plateaus at 20%. And Dr. Klein emphasizes that only people with metabolic dysfunction will show these benefits.

For cardiovascular health, the most important recent clinical trial, the SELECT trial, demonstrates that an average weight loss of 8.5% with one of the newer anti-obesity medications for overweight and obese patients without diabetes who were at high risk for cardiovascular disease was associated with a 20% reduction in cardiovascular events. What is particularly noteworthy about these results is that reduction in cardiovascular events was associated with weight loss not only in people with obesity but also in high-risk overweight individuals with a BMI of less than 30. There was also a marked reduction in evidence of inflammation in both groups.

Given what we now know to be the limitations of BMI, is it possible to determine a broad optimal number? Research by Dr. Frank Hu at the Harvard T. H. Chan School of Public Health shows that beginning at a BMI of 20, there is a variety of increased health risks. “Epidemiological studies provide overwhelming evidence that above a BMI of 20–21,” Dr. Hu writes, “a strong and linear association exists between BMI and the risk of developing type 2 diabetes, hypertension, cardiovascular disease, cholelithiasis [the presence of gallstones in the gallbladder], and other chronic diseases in both men and women.” In contrast, other research suggests a target BMI of less than 27 and a waist-to-height ratio of less than 0.53.

While scales are problematic for many reasons, Professor David Levitsky from Cornell has shown that daily weighing is a highly effective tool for maintaining weight. Research shows that setting a goal weight does increase the likelihood of achieving clinically significant weight loss, although degree of engagement is even more key to achieving that.

When my doctor asked me about my weight-loss goal, and I proposed a BMI of 22 to 23, what I should have suggested instead was a weight at which my blood pressure, glucose, and lipid levels would all be within normal ranges. In some cases, as we’ve seen, it may not even be possible to achieve a specific goal, because weight loss levels off, or plateaus, at a certain point. And this is true across the board: Dietary intervention, medications, and surgery each plateau after varying periods of time and at different amounts of weight loss. The prime determinant is the degree to which each therapy shuts down appetite. Given that our own biological forces can counter our weight-loss efforts, increasing appetite and decreasing energy expenditure, it is critical to learn how to create satiety as a way of battling our addictive drive to eat.
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Toxic Fat

Even the strongest advocates for specific weight-loss plans—for example, low-carb diets—recognize that a caloric deficit is essential to lose body weight. “It has always been about the calories,” says Dr. Eric Westman, associate professor of medicine at Duke University and founder of the Duke Keto Medicine Clinic. “In our early studies, we found that people on a low-carb diet, even though we didn’t tell them to restrict calories, were restricting calories. So, it became a low-calorie diet without talking about calories.” Additionally, in a review of overfeeding studies—in which participants intentionally consume more calories than they need to maintain their weight—Dr. George Bray, an obesity researcher and professor emeritus at the Pennington Biomedical Research Center, found a close to 90% correlation between excess calories and weight.

And yet, calorie consumption isn’t everything. Body composition analysis, which measures the mass of different parts of the body such as fat and bone and muscle to give a better sense of fat distribution throughout, offers a more complete picture of cardiometabolic health. As we know, higher amounts of visceral, or toxic, fat are associated with greater risk of disease. Indeed, having one pound or less of toxic fat is associated with less risk of cardiometabolic disease. It’s important to consider, then, how to lose this fat to shift body composition for better overall health.

Toxic fat is more metabolically active than subcutaneous fat, which accumulates under the skin. Dr. Darcy Kahn of the University of Colorado spent five years studying changes associated with visceral fat that occur with excess weight gain. According to Dr. Kahn, with increasing obesity, visceral adipose tissue (VAT) becomes more inflamed due to the buildup of inflammatory cells, while anti-inflammatory cells decrease.

“As metabolic diseases develop,” Dr. Kahn writes, “the composition of healthy adipose tissue changes significantly. Initially, it contains anti-inflammatory cells. However, with obesity and insulin resistance, there’s an increase in endothelial cells [which act as a barrier between the bloodstream and surrounding tissues and play a role in inflammation] and a decrease in anti-inflammatory cells, replaced by proinflammatory cells. This shift leads to more inflammation and negatively affects insulin sensitivity.”

Dr. Kahn and her colleagues took secretions from both subcutaneous and visceral adipose tissue in people with obesity. They demonstrated that the visceral adipose tissue released more inflammatory molecules and negatively affected insulin action. The molecules secreted by these cells also “disrupt insulin sensitivity, signaling, and glucose regulation in metabolic tissues.”

Living with obesity means living in a state of chronic inflammation, a condition Harvard Medical School’s Dr. Peter Libby has characterized as “a fire within.” Inflammation affects many parts of the body, including the brain. Recent evidence demonstrates that inflammation impacts both the supporting cellular architecture and the number of neurons in the area of the brain’s hypothalamus responsible for sending signals to reduce hunger. It is hypothesized that the inflammatory changes make neurons less responsive to the hormone signals responsible for satiety. In animal models, these changes start before the onset of obesity.

Furthermore, there is a direct causal link between ultraformulated foods and visceral fat. “What is needed to lose visceral adiposity or, more specifically, liver fat?” I asked Dr. Jeffrey Browning of the University of Texas Southwestern Medical Center. Visceral adiposity, as I mentioned, is the fat that is found deep within the abdominal walls, surrounding your stomach and other organs, whereas liver fat is fat buildup in only the liver. Metabolic-associated fatty liver disease affects about 25% of the US population.

By way of illustrating the effects of different diets on visceral fat, in particular the fat surrounding the liver, Dr. Browning explained the difference between eating bacon—a high-fat, low-carb food—and a piece of toast—a high-carb snack.

When a piece of bacon journeys through our body, he explains, it’s absorbed through the intestines, packaged up into particles that go through the lymph system, entering the bloodstream, which means that your fat tissues get first dibs on the fat in those particles. And then whatever’s left over ends up circulating back to the liver, repackaged as blood lipid particles, or very low density lipoprotein (VLDL), which is shipped back to the periphery to be reloaded back up into fat tissue, or wherever else the body wants to put them.

Put more simply, the fat of bacon, and dietary fat in general, contributes very little fat to the liver.

Dr. Browning adds, “Those on a low-carb (high-fat) diet are quite capable of reducing liver fat content despite an enormous increase in dietary fat intake.” Essentially, caloric restriction will help a person lose weight, but a low-carb, high-fat diet will help a person clear out the liver fat, or the toxic fat.

But when you eat a piece of toast, he explains, “your body breaks the carbohydrates down into glucose.”

In muscle, the glucose is broken down and used up as energy, Dr. Browning told me. In people with insulin resistance, however, things can get a bit off track. When there is too much of those breakdown products from glucose, instead of using them for energy, the body uses them for fat production. The body then adds more carbon molecules to those breakdown products, eventually forming fatty acids.

“If I’m overweight, insulin resistant, and constantly in an overfed state,” I ask Dr. Browning, “what is the number one culprit causing liver fat?”

“I would say carbs are definitely a source of problems for the onset and maintenance of a fatty liver,” he responds. “In healthy people, fat production ramps up immediately after a meal because of the insulin burst, and then it just shuts off and goes away. But in folks with fatty liver, it’s up and it stays up and it really doesn’t show any variation at all over time.”

“Fats are not the primary culprit?” I ask.

“I think it’s dietary glucose,” he says.

Dr. Browning believes, therefore, that a low-carb diet is the most effective way to decrease visceral fat. “In my experience, altering macronutrient content (i.e., low-carb) has an immediate effect on liver fat/visceral fat that occurs over the first few weeks of the diet (50% reduction in liver fat at two weeks on low-carb versus 30% reduction on low-calorie). Both low-carb and low-calorie groups had a 5% reduction in weight,” he tells me.

I asked him to explain the phenomenon of people experiencing similar weight loss but different reductions in liver fat. “It has to do with the size of the depot of fat in liver,” he says. “The average liver weighs 1,500 grams. If the liver fat content to begin with is, say, 50%, then there is 750 grams of fat that can be theoretically reduced. A 50% reduction of this amount would be 375 grams and a 30% reduction would be 225 grams. This is only a difference of 150 grams and is tiny in comparison to a 5% reduction in total body weight.” While reduction in liver fat is unlikely to cause a significant drop in overall weight, it will make an outsized contribution to metabolic health. In essence, the loss of toxic liver fat is relatively small in terms of overall weight, but enormously beneficial to your health.

And yet when I asked Dr. Browning if those with toxic fat or increased waistline and insulin resistance should be on a low-carb diet, his reply surprised me.

“The answer is no,” he said. “I think people should choose the diet they are most likely to stick with. However, I think achieving ketosis”—a state in which your body burns fat, as opposed to glucose, for energy—“is critically important. This can be done to a lesser degree with calorie restriction (much lower level of ketosis but higher than those who are weight stable after an overnight fast). The other options are low-carb, timed feeding, or some form of intermittent fasting. I do not believe humans were designed to stay in a prandial or postprandial state their entire lives. This is not how we lived as a species on the plains of the Serengeti. There were times of feasting, fasting, and starvation.”

Dr. Barbara Gower at the University of Alabama at Birmingham has shown that carbohydrate restriction without reducing calories improves pancreatic beta cell function (which makes insulin) and decreases liver fat independent of weight loss. Eating fewer carbohydrates, she explains, changes the effect of hormones on the liver. Specifically, insulin levels drop, and glucagon—also a pancreatic hormone that raises blood glucose—levels rise, whether you’re fasting or have just eaten; these hormone changes significantly affect how the liver metabolizes glucose and fats. When insulin is high, the body focuses on making glucose and fat, which can lead to fatty liver and type 2 diabetes. However, when glucagon is high, the body uses some of its resources to make ketones instead of storing fat, which helps keep the liver healthy and free of fat.

Ultimately, the kind of fat you lose can make a crucial difference in overall health.

 The Challenges of Toxic Fat in Menopause

Most women know all too well the changes that announce they’re moving into menopause, including weight gain that occurs seemingly out of nowhere, even if they are eating and exercising exactly as they always have. But rarely are they told that this transition alters body composition and redistributes fat in ways that dramatically increase the risk of metabolic dysfunction and cardiovascular disease. In 2020, the American Heart Association recognized menopause as a risk factor for cardiovascular disease, independent of aging, and urged physicians to counsel patients on ways to counteract the damage of estrogen loss. The statement was significant, and some experts say overdue, given that all women experience menopause and can expect to live in this estrogen-depleted state for about thirty to forty years afterward.

The hormonal changes of menopause start during perimenopause, which can occur anytime between a woman’s mid-thirties to her mid-fifties and continue for three to four years afterward, though the transition can be as short as a year or as long as a decade. Research has shown that 60 to 70% of women gain an average of 1.5 pounds per year from age fifty to sixty. But weight gain may be even more common than the data suggest, because some studies exclude women who have a healthy BMI and a healthy waistline when menopause begins, even though they, too, often gain weight in the years that follow. As the scale ticks up, health risks mount. One longitudinal study, for instance, found that an increase of eight to twenty pounds in women elevated the risk of cardiovascular disease by 27%.

Because menopause and aging coincide, the medical community has long debated which is responsible for the weight gain. Mayo Clinic endocrinologist Dr. Maria Daniela Hurtado Andrade believes “it has been well established that the main root cause for weight gain is age.”

While estrogen regulates hunger hormones, and its decline intensifies hunger and food cravings, men experience the same effect as they lose testosterone, and they put on weight in midlife, too. As people age, metabolism slows, muscle mass decreases, fat mass increases, and we tend to become more sedentary and burn fewer calories.

What’s different for women, however, are the physical, biochemical, and metabolic changes that menopause sets in motion. While menopause is a normal part of aging, these alterations can have serious health consequences, especially for women who are overweight or obese. As progesterone and estrogen wane, the loss of muscle mass and the increase in fat mass accelerate, even among women who do not gain weight. Fat stores also shift from beneath the skin, predominantly in the thighs, hips, and buttocks, to accumulate deep inside the midsection, in cavities that house the liver, pancreas, kidney, lungs, heart, and other organs.

Scientists have theorized that the positioning of fat is an evolutionary response to the energy and mechanical requirements of childbearing. Subcutaneous fat, especially in the lower limbs and gluteal region, offsets the load of carrying a pregnancy and then a baby. These areas can store more fat without causing inflammation or other problems.

But when generous fat stores are no longer needed, fat amasses inside the abdomen wall and deep inside the abdominal cavity. Visceral fat accounts for 5 to 8% of total body fat before menopause but 15 to 20% afterward. Abdominal fat is the telltale sign: Waist circumference expands by about two inches, on average, in the six years following menopause.

Why is this a problem? As we’ve discussed, excess visceral fat elevates levels of “bad” low-density lipoprotein cholesterol, releases inflammatory proteins perilously close to vital organs, and exerts physical pressure on them. This fat is also less sensitive to insulin, and insulin resistance, in turn, promotes the storage of visceral fat, a cycle that can impair blood sugar control. An increase in waistline signals danger even for women of normal weight and BMI. In fact, women with BMI in the healthy range but abdominal obesity may have a higher risk of cardiovascular disease than those who have obesity-level BMI but without abdominal obesity.

One place where menopause spurs fat buildup is in tissue surrounding the pericardium, the sac that encloses the heart. This fatty buildup is associated with calcium buildup in the heart’s blood vessels, a prime indicator of coronary artery disease. And, notes the American Heart Association, having fatty tissue release inflammatory proteins just outside the heart muscle may be “particularly deleterious.” Scientists are coming to see changes like this—and there are many—as an important reason why the risk of cardiovascular disease increases precipitously after menopause, especially when BMI is high, to become the leading cause of death in women.

“What people often don’t realize is that postmenopausal women with obesity often have a risk of cardiovascular disease equivalent to that of a male. And it’s frequently missed,” says Dr. Rekha Kumar, an associate professor of clinical medicine at Weill Cornell Medical College. “I can tell you stories from practice where it’s been missed many times.”

And the heart isn’t the only organ at risk. The prevalence of metabolic dysfunction-associated steatotic liver disease (previously called nonalcoholic fatty liver disease; to simplify, I will use the term “fatty liver disease” throughout), the leading cause of chronic liver disease, cirrhosis, and liver cancer, doubles in postmenopausal women. Men aged fifty and older show no such upswing.

“In women, we should explain the pathological changes that occur because of aging and menopause before they occur,” warns Dr. Ada Cuevas, director of the Center for Advanced Metabolic Medicine and Nutrition in Santiago, Chile. But that message has been slow to break through. Relatedly, Drs. Tara K. Iyer and Heather Hirsch reviewed the clinical impact of the 2020 American Heart Association’s statement on cardiovascular disease risk for women entering or experiencing menopause and concluded, “Currently, there is a widespread missed opportunity to educate women about the health risks associated with menopause.”

And yet, as science has revealed more about the effects of estrogen loss and other hormonal changes of menopause, women’s knowledge about the associated health risks has fallen. In 2009, 65% of women who responded to an online survey recognized that cardiovascular disease is the leading cause of death in women. By 2019, awareness had dropped to 44%. The decline showed up in every age group except women aged sixty-five and older, and across race and ethnicity, though it was most pronounced among Hispanic and Black women. Similarly, the subject seems to be a challenge for doctors. In a nationwide survey, only 22% of primary care physicians and 42% of heart specialists said they feel extremely well prepared to assess cardiovascular risk in women.

Studies have found that women rely largely on friends and online resources for menopause information. Physician education about menopause-related health needs would help to bridge this knowledge gap. In a survey of medical residents at a large, prestigious academic medical center, 70% said they received little, if any, education about gender-specific medical concepts in clinical training or the classroom.

The general guidance on weight and abdominal fat for women of menopause age is the same as the advice given for all adults. Dr. Hurtado Andrade also urges women to avoid weight-promoting medications such as gabapentin, which is typically prescribed to control seizures or chronic nerve pain but can also reduce menopausal hot flashes, and clonidine, a medication that lowers blood pressure in addition to decreasing the frequency of hot flashes, to manage menopause symptoms.

Hormone therapy relieves menopausal symptoms as well. Estrogen treatment alone or in combination with progestin also protects against menopausal changes in body composition, including the accumulation of visceral fat, abdominal obesity, and impaired glucose metabolism. The use of hormone therapy plunged from 1999 to 2020, after the initial results of a major federal study, the Women’s Health Initiative, suggested that the therapy increased the risks of heart attack, stroke, and breast cancer. But subsequent research has found that when hormone therapy is started before age sixty and/or within ten years of the final menstrual period—earlier than it used to be prescribed—the risks are low and can be outweighed by the benefits, as long as women have no history of cardiovascular disease, certain cancers, and other contraindications.

Although randomized clinical trials have shown that hormone therapy mitigates heart risk factors, the studies have not found that it reduces coronary heart disease itself. But many clinicians find compelling evidence of the benefits of hormone therapy from more than forty observational studies, research that tracks health metrics of people over time without intervening to affect outcomes. These studies have shown a 30 to 50% reduction in heart disease in hormone therapy users compared to nonusers.

Although hormone therapy doesn’t cause weight loss, research by Dr. Hurtado Andrade suggests it may strengthen the response to anti-obesity medication. She followed 106 women who took semaglutide. Sixteen of them, who were also on estrogen or estrogen-progestin patches or pills, were more likely to experience significant weight loss. This was the first study to look at the effects of combining a GLP-1 medication and hormone therapy, and, as Dr. Hurtado Andrade noted, it’s too early to attribute the weight-loss boost to hormone therapy’s effects on body composition. Hormone therapy is indicated primarily for the treatment of uncomfortable menopause symptoms, and can improve sleep, physical activity, and quality of life—benefits that can help someone stick to a weight-loss regimen. Given the growing acceptance of hormone therapy and the soaring use of GLP-1 drugs, the combination is sure to become more common. Larger studies are needed to investigate the upsides and potential risks.
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Resetting Body Weight

Dr. Randy Seeley is a professor of surgery and director of the Michigan Nutrition Obesity Research Center at the University of Michigan. In my estimation, he knows more about weight loss than anyone in the field. I went to Boston to attend his lecture focused on how pharmaceutical and surgical interventions can effectively change body weight set point.

I have never believed in the concept of a set point. As I’ve said, my view has always been that body weight “settles” within a range where many opposing forces come into equilibrium and, as a result, has the appearance of a set point. I also recognize that neither the set point nor settling point or alternative theoretical models account for all the data. In his talk, Dr. Seeley made clear that he was using the term “set point” to mean that the body defends against weight loss, which is the role of the homeostatic system. He showed us a picture of a bathtub and compared the water level to the amount of fat in our bodies. The faucet was for input, the drain for output; it was also an illustration of energy in (faucet) and energy out (drain). Another example of set point is body temperature. Our bodies actively regulate temperature; we constrict and dilate our blood vessels, sweat, and shiver to keep body temperature in an acceptable range. But we know that 98.6 is not really “set,” as temperature fluctuates based on the inputs the body receives. When we are fighting infection, our temperature goes up. While we sleep, our temperature goes down. Temperatures are variable based on time of day and other circumstances.

Consistent with this analogy to temperature, Dr. Seeley argued that weight set point is not, in fact, set. He suggested that what we eat, the accessibility of food, genetics, and age can all affect this set point. So, whether we call it a set point, settling point, or resulting homeostasis from opposing pressures or forces, the evidence suggests the level is malleable. And that is what is important.

Dr. Seeley’s second point was that the brain is the major controller of this set point. He has overfed and underfed animals and subjected them to different drugs and surgeries, and what he has found repeatedly is that animals naturally get to the weight they were intended to be at—that is, based on their natural weight trajectory. When pushed on where this set point occurs, Dr. Seeley says it is the property of neural circuits to defend against weight loss. Here, in alignment with Dr. Kevin Hall’s research, he is referring to the counterregulatory forces of increased appetite and decreased resting metabolic rates that occur when we lose weight.

If there is such a set point, can it be altered? Dr. Seeley explains that you can choose to push that circuit around, but this takes focus and effort. “If I told you to hold a life preserver below water, you could do it as long as you were strong enough or paying attention,” he explains. “As soon as you get bored or aren’t strong enough, the life preserver goes back to its buoyancy, to the top of the water. Pressure to go back is there all the time, so in just one weak moment, it goes back to where it was.” When you take drugs or have bariatric surgery, you change inputs in the system, and the body will begin to defend a different weight than before. But once you remove those inputs—if you stop taking drugs or watching what you eat—the system goes back to what it was before.

I asked Dr. Seeley what it would take to reset the system after weight loss so that the body would defend this lower weight permanently. “Consider seeing a light,” he explained. “Each time you see it, your brain responds the same way: neurons fire, the signal travels down the optic nerve, and other neurons activate. This process doesn’t change the brain’s wiring. But if you pair that light with a shock, you start associating the light with fear. Now, seeing the light triggers anxiety because your brain circuits have been altered to remember this fear. So, we can either input something that the sensory system responds to consistently, or we can create lasting changes in the brain’s circuitry.”

In other words, if we change our “input” (for example, by dramatically restricting calories) enough that we are able to change our neural circuits, we have to keep the pressure up by continuing to limit what we eat in order for the system to work at that lower weight. “Take away that pressure, and the system reverts back,” Dr. Seeley says. “To change it permanently, I have to change the circuit so that once the signal or pressure is taken away, there’s more permanent change.” The goal is to identify factors, such as reducing calorie intake or increasing muscle mass, that not only encourage the body to maintain a lower weight but also make it easier to sustain that weight without continuous effort. Dr. Seeley concluded by saying that “effective therapies for obesity target the brain and alter the set point.”

The addictive and satiety circuits influence our desire to eat, but there are additional forces at play that contribute to the amount of energy we consume and expend. Some of them, including age, height, genetic sex, and genetic disorders, are out of our control. Dr. Harold Bays points to the ones that are often alterable—nutrition and exercise habits, behavior, and environmental factors, along with physical and mental health—as the ones we can work on. Among these, he also lists the satiety and hunger hormones.

The key to sustaining a lower weight is to eat in such a way that we feel full and satisfied, which will diminish the emotional appeal of food and decrease its reward value.

 Satiety Is the Key

The introduction of GLP-1 weight-loss drugs has changed our understanding of appetite. For decades, scientists have distinguished between two regulatory systems that influence weight: the homeostatic, or the energy/hunger circuitry, and hedonic, or reward/addictive circuitry. But, in truth, we should have been viewing them in tandem with a third system: satiety. It took four decades of scientific research, but we now understand that the gastrointestinal hormones, or gut hormones, including the glucagon-like peptide, or GLP-1, play a crucial role in regulating appetite. And the pharmacological form of GLP-1 is uniquely capable of tipping that seesaw from reward to satiety.

“I think the simplest conceptualization would be to say there are three highly integrated systems of general circuits that are referred to as homeostatic, satiety, and reward,” says Dr. Jeffrey Friedman, a molecular geneticist at Rockefeller University who discovered leptin, another gastrointestinal hormone that helps to regulate energy by suppressing hunger.

I believe that, in our modern food environment, our addictive circuitry has come to overpower our homeostatic system—leaving it to vie with the satiety system for control over how much we eat. Unfortunately, the modern food environment has given our addictive circuits the advantage here too: Ultraformulated foods that are made of rapidly absorbable carbohydrates leave us with little satiety. One of the major opportunities for controlling weight, then, is to strengthen the satiety system so that it can overpower the addictive circuitry of the brain.

The gastrointestinal tract is a major endocrine organ. Hormones, referred to as metabolic messengers, produced in the gut play key roles in appetite, satiety, and regulating glucose. Some hormones, such as ghrelin, form in the stomach and can stimulate eating and addictive circuits. (Indeed, ghrelin is widely known as the “hunger hormone.”) Hormones that originate in the gastrointestinal system, such as naturally occurring GLP-1s, may enhance the satiety system. The concentration of these hormones relative to the others determines whether the body’s physiological balance tips toward or against eating. (Which is why pharmaceutical companies have modified the naturally occurring GLP-1 hormones for the anti-obesity medications so that they may be administered in mega-doses exceeding the level that is normally found in the body.) The satiety hormones are constantly communicating with the reward system. They provide information regarding the body’s physiological status—hungry or sated; fasted or fed—that is essential for the brain’s motivational circuits. These circuits focus on stimuli that the body needs on a moment-by-moment basis, creating demands that range from “Do I need to escape a predator?” to “Does my body need fuel?” These signals, or goals, help the brain to prioritize what the reward system should focus on. Such goals are “dynamic and subject to change,” says Dr. Mitchell Roitman of the University of Illinois, Chicago; they can change based on learning, but also based on our physiological state.

As such, hunger arises due to an ever shifting, and relating, set of forces. “All these hormones influence the classic homeostatic system, but they also influence the positive hedonic system,” Dr. Roitman says. “As you get further away from your last meal, you start to have higher levels of one of the gastrointestinal hormones, ghrelin; you’re tuning up the dopamine mesolimbic circuits even if you need those calories. Even if your body is in energy homeostasis, a hint of ghrelin, changes in cues, they all interact with one another.”

In a study published in The New England Journal of Medicine in 2011, overweight and obese participants were put on a very low energy diet. Consequently, they lost 14% of their body weight over ten weeks. For the first time, investigators could study all the known hormones regulating body weight in these participants. At the Obesity Medicine Association’s 2023 spring summit, Dr. Louis Aronne, who is also an attending physician at New York Presbyterian Hospital, cited this study to discuss what he thought were the key hormones involved in body weight regulation.

He put up a slide with two columns. The first column listed the hormones that had decreased because of this weight loss; this included leptin, the hormone signaling satiation, which had dropped by a dramatic 65%. The second column listed the hormones that had increased. Ghrelin, the hunger hormone, appeared here. Indeed, the study suggested that a 10% weight loss produces changes in eight hormones that encourage weight to be regained.

To better understand how these hormones correlated to appetite, I called Dr. Priya Sumithran at Monash University in Australia, who was the lead investigator on the study Dr. Aronne referred to in his talk. She mentioned that the study did not clarify how and to what extent these hormone changes were correlated to changes in appetite. “I think I’m less sure now than I was then how related these hormones are to appetite and satiety,” she confided. “We’re just measuring these things in the circulation, and we have no idea exactly what the ratios are and how they’re acting in the brain individually that’s then contributing to the appetite, etcetera. Clearly, they are related to appetite in the sense that that’s what they do in the body, but I’m less convinced about the fact that you can measure a level in the blood and know what that means for that person’s appetite.”

So, the role of the natural gastrointestinal hormones remains unclear. That’s not surprising given the variety, and complexity, of the counterregulatory forces. Am I hungry because of a drop in my satiety hormones or is it that I’m addicted to ultraformulated food? Professor Tamas Horvath at Yale has suggested that the “fundamental flaw” of all our biological circuits, the “default wiring and default drive, is to promote hunger.” Said differently, our bodies are basically always telling us, “When in doubt, eat.”

And yet, that this remains a mystery should not obscure the fact that if we can increase satiety—by drugs, diet, or exercise—we can disrupt our addiction to ultraformulated food and create the space for sustainable weight loss.




Part III
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THE PATH TO SUSTAINABLE WEIGHT LOSS
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A New Era

The first time I injected myself with a GLP-1 drug, sitting in my endocrinologist’s office in the spring of 2023, the effects kicked in within a few days. I lost my appetite. I also felt bloated. Within twenty-four hours of injecting myself with the next few doses, I experienced intense chills and had to wrap myself in an electric blanket while I worked. I wasn’t ill; it was more like a persistent malaise, a feeling of weakness and discomfort. On more than one occasion, I felt a mysterious, sharp abdominal pain. And then my relationship to food and eating began to change.

A particular moment from my experience stands out to me as emblematic of the key shift that occurs while taking the weight-loss drug. I was having dinner with my family. There was a ricotta-stuffed organic roasted chicken breast with sage and brown butter polenta on the table. Under any other circumstances, I would have happily dug in, and likely would have gone for seconds. But that night, I could hardly eat a bite. I almost had to fake eating altogether, because I was so uninterested in the food sitting in front of me.

It wasn’t just that my appetite was drastically changed. My cravings had changed too. I no longer wanted salt, fat, sugar; I ate simple foods instead. Sometimes, I would take only a little bread with butter. I began eating vegetables on a regular basis for the first time in my life. I finally felt a freedom from a near-constant yearning, a break from the clamoring “food noise” of daily existence.

There is something unique about GLP-1 drugs, something that makes them different from any of the anti-obesity drugs that came before. Dr. John Blundell of the University of Leeds, who has done several studies with the new anti-obesity drugs, explains that they profoundly change how people respond to food. “People don’t stop eating completely,” he tells me. “They still do eat, but they eat small amounts of food, and these small amounts of food now have the same satiating capacity as formerly was the case with a much larger amount of food,” he continues. “The whole system has been amplified, or you can say it’s been curtailed, but these people are now showing a pattern of eating based on small meals with very high satiating capacity. I don’t think you need any specific change in palatability.”

When food stays in the stomach longer, satiety signals intensify: You feel full, so you lose the desire to eat more. Dr. Blundell suggests that small meals consumed by people on GLP-1 drugs, which once would have left them unsatisfied, have gained a new ability to suppress hunger. It’s as if the entire system of appetite has been rewired. These smaller meals provide the same level of satisfaction as larger meals used to provide. These results offer a new perspective on the long-running debate about a weight set point. GLP-1 drugs may be teaching us that we should begin to think instead about whether there is an “appetite set point” that can be adjusted using targeted therapies.

The dramatic consequences of taking GLP-1s, including those that I experienced firsthand, made me want to know more about the precise physiological effects of the drugs. At the most general level, the drugs work by reducing caloric intake, the same as diets and bariatric surgery, but the way they accomplish this is totally different. Dr. Blundell and I have discussed whether the changes caused by GLP-1s are due primarily to delayed gastric emptying—the movement of food out of the stomach into the small intestine—leaving the stomach full for a longer period. We know that when food lingers in the stomach, it sends prolonged satiety signals to the brain, but that is unlikely the whole picture.

“There’s no doubt that people still enjoy food, but something fundamental has shifted,” Dr. Blundell says. “When you measure the appetite sensations like hunger, fullness, desire to eat, and so on, they all change. It’s a consequence of feeling satiated, which makes food less attractive. With GLP-1s, because the levels are high twenty-four hours a day, people have this sensation all of the time, feeling full, or fuller, and having no disposition to eat. What GLP-1s do in the long term is decrease any craving for food, to take away that constant feeling that people are stimulated by food, and it increases their sense of control over eating. It allows them to control their hunger drive.”

In personal testimonials, people who take GLP-1 drugs report eating smaller meals with longer intervals between them, suppressing hunger more effectively. Users describe a transformed relationship with food: an indifference, a lack of desire, a state in which food no longer holds its usual allure. It is as if their internal dialog around meals has changed. Evidently, GLP-1 drugs impact both gut and brain mechanisms. They reset how we eat. Food still seems pleasant, but it no longer commands our attention. There is an absence of wanting and craving—at least, while we are taking the drugs.

 The Anti-Obesity Medicine Cabinet

In the United States, there are currently two major GLP-1 drugs approved for weight loss: Novo Nordisk’s semaglutide and Eli Lilly’s tirzepatide, both of which are weekly injectable drugs. (There is also liraglutide, an older GLP-1 drug developed by Novo Nordisk that requires daily injections.) In a head-to-head clinical trial, patients taking Lilly’s tirzepatide lost an average 20.2% body weight compared with 13.7% among those taking Novo’s semaglutide. Tirzepatide patients lost an average of 50.3 pounds compared to 33.1 pounds for patients taking semaglutide. Overall, tirzepatide is a more potent drug for weight loss than semaglutide.

Tirzepatide pairs GLP-1 with another molecule called GIP (gastric inhibitory polypeptide), which also stimulates the release of insulin; semaglutide targets GLP-1 alone. Dr. Matthew Hayes and Dr. Tito Borner, who have studied the action of these drugs, believe that GIP masks some of the gastrointestinal effects of the GLP-1 molecules, allowing higher doses and greater weight loss.

In all obesity interventions, there is significant variation in individual responses. GLP-1s don’t change that reality. Dr. Scott Kahan, an obesity medicine doctor in Washington, DC, emphasizes that the averages given for weight loss are amalgamations of dozens, hundreds, or even thousands of people who were studied. “Essentially no one is average, no one has an average outcome. There are people [on these drugs] that lose no weight or even gain weight. There are other people that lose more weight from medication than bariatric surgery,” Dr. Kahan says. “There’s essentially a bell curve of outcomes around the average. So when drug companies report that 50% of patients lost more than 25% of their total body weight, you should be aware that not everyone reached even a loss of 15%,” he concludes. The studies also don’t indicate how many calories people were consuming during both the weight-loss and weight-maintenance phases of their trial.

Dr. Deborah Horn at the University of Texas Health Houston Center for Obesity Medicine and Metabolic Performance has investigated why some individuals on GLP-1s lose significantly more weight than others. Looking across clinical trials with tirzepatide, Dr. Horn notes that people with higher BMIs do not necessarily lose a different percentage of body weight than those with lower BMIs, but individuals who lose more than 5% of their weight in the first eight weeks are likely to have shed more pounds by the end of the trial. People with type 2 diabetes lose less weight than nondiabetics. We don’t know why that is the case.

Higher drug doses correlate with achieving greater than 15% total body weight loss. People who lose a lot of weight (around 18 to 19%) by week twenty-four typically go on to lose more weight. “Early response predicts how people are going to do in the long run,” says Dr. Horn. Women lose more weight than men, overall, but women also experience more side effects, whether on tirzepatide or semaglutide.

When people go on GLP-1s, the average rate of weight loss is greater during the initial twelve weeks than it is in later stages. By week twelve, weight loss plateaus in 20% of people taking the drug. By week twenty-four, it plateaus in 40%. By week forty-eight, it plateaus in 80%. According to Dr. Horn, younger people, women, and people taking higher doses of tirzepatide experience a longer period of weight loss before they plateau.

The pharmaceutical industry is now racing to develop newer, even more potent anti-obesity medications. They’re striving for weight-loss targets that are comparable to those produced by bariatric surgery, which can lead to total weight loss in the 20 to 30% range. The next round of anti-obesity medications after semaglutide and tirzepatide looks likely to come very close to this goal. Eli Lilly has completed phase II clinical trials (used to establish the effectiveness of a treatment) for a new drug called retatrutide. It combines three hormones: molecules that bind with the body’s GLP-1, GIP, and glucagon receptors. The phase II results indicate up to a 24.2% change in body weight after forty-eight weeks on the trial. Patients with a BMI greater than 35 lost a mean of 26.5% of body weight after forty-eight weeks taking retatrutide.

With the great power of these new GLP-1 drugs comes great responsibility to understand their benefits as well as their risks.

 Feelings of Aversion

The GLP-1 medications are remarkably effective for weight loss because they are strong enough to overcome the reward system, triggering a feeling of satiety even in the absence of significant eating; at the same time, the drugs are specific enough to food that they do not interfere negatively with learning, memory, and other vital brain circuits. The primary mechanism by which these compounds produce satiety is delayed gastric emptying, a slowing of the movement of food from the stomach to the small intestine. GLP-1 drugs target the aversive system that steers us away from unpleasant or dangerous stimuli, and delayed gastric emptying is part of an aversive response.

Aversion is crucial to survival. To survive, organisms must avoid environmental toxins and learn which foods cause illness. Our appetite decreases if we eat something that upsets our gastrointestinal tract, which is why we generally lose our appetite during infections or food poisoning. Before the discovery of GLP-1s, targeting the aversive circuit as a way to reduce weight was not on anyone’s radar. It was not an intentional part of the development of the drugs, but it is an important part of what makes the GLP-1 drugs both powerful and sometimes unpleasant, or worse.

Early on during the drug-discovery process, researchers became aware that the GLP-1 molecules caused visceral illness and malaise. Some of the test animals injected with these molecules did not move after treatment. As I’ve mentioned, in 2018, Dr. Daniel Drucker, the Canadian endocrinologist who did much of the early work on these compounds, reported that when he administered GLP-1 to animals in his lab, they became so unwell that they could not walk over to their food. In 2024, I followed up with Dr. Drucker about human impacts. “For a long time, we had seen nausea and vomiting, and the GI effects were limiting. We always saw people getting sick,” he says.

Unsurprisingly, a drug that triggers nausea or vomiting will also decrease appetite. Pharmaceutical companies are reluctant to admit that their GLP-1 drugs work, at least in part, for some people, by making them sick. In addition to their effects on the brain’s reward centers, these drugs stimulate the hindbrain, which contains the brain’s nausea and vomiting center. “There is no question that these drugs are characterized by the side effects, and it is fair to say that a component of the suppression of eating is mediated in part by inducing an aversive state,” says Dr. Tito Borner, an expert in the aversive system at the University of Southern California. “Whether we want to call it aversive, malaise, malaise state, it plays a role.”

GLP-1s specifically seem to stimulate toxin-detecting receptors in a region of the brain called the area postrema. Dr. Thomas Lutz, who studies the neurocircuitry of the hindbrain at the University of Zurich, says, “There is very clear evidence that GLP-1 molecules are aversive according to a multitude of tests.”

Dr. Amber Alhadeff became interested in the specific ways that GLP-1s can trigger an aversive response. “These drugs work great for weight loss, but it’s not all flowers and rainbows,” she says. “There are a host of side effects associated with them, and at the top of the list are the gastrointestinal side effects.” She notes that almost two-thirds of participants in a clinical trial with one of the new anti-obesity medications experienced nausea.

Dr. Alhadeff, whose work at the Monell Chemical Senses Center focuses on the gut-brain connection, investigated to see if the therapeutic effects of the GLP-1 drugs could be separated from the side effects at the level of the neural circuits. When she suppressed activity in the area postrema, her test animals exhibited signs of nausea, avoidance of food, and decreased food intake, suggesting that the aversive system was responsible for part of the drug’s mechanism. When she activated another aversive part of the brain, the nucleus tractus solitarius, the animals still decreased their food intake but did not exhibit nausea, indicating that the aversive system was not the only system responsible for the drug’s action. I asked Dr. Alhadeff which circuit in the hindbrain she thought was more responsible for reducing food intake. She suggested that both seemed equally involved. Therefore, it is probable that GLP-1s also affect brain regions beyond the aversive circuits.

Drs. Borner and Hayes explain that aversive symptoms exist on a spectrum. GLP-1 medications tend to drive the system toward the intense end, eventually leading to nausea and vomiting. To make the drugs effective for weight loss, pharmaceutical companies had to set the doses as high as patients could tolerate. The companies recognized that they needed to increase the dose slowly, over weeks, to manage the side effects. Even so, common symptoms range from outright nausea and vomiting to more tolerable queasiness, low-grade feelings of nausea, and gastrointestinal “unsettling.”

“Hunger, satiety, and nausea are all interconnected elements of our eating behavior,” Dr. Hayes notes, so the desirable effects of increasing satiety are intertwined with the unwanted nausea, forming a continuum of responses. “When we start a meal in a state of hunger, it has negative associations,” he continues. “As we start eating and the meal is enjoyable, hunger diminishes and we experience a positive response that drives us to consume more. Our body’s internal feedback from the digestive system will eventually lead to satiation and meal termination. But we can override this system. For example, during Thanksgiving dinner, even when we are not hungry, social and cultural expectations may lead us to eat pumpkin pie, pushing us beyond fullness and into an uncomfortable feeling of fullness and even nausea. Our body’s internal regulation is disrupted, resulting in discomfort and causing the body to reject overconsumption through vomiting.” By enhancing the satiety response, making individuals feel full sooner and eat less, GLP-1 drugs inevitably have the ability to initiate nausea and vomiting as well.

Perception of the side effects of GLP-1s varies widely among people taking the drug. Some people who experience significant weight loss do not report any nausea. I asked Dr. Rachel Batterham, an obesity researcher at University College London, now at Eli Lilly, what is different about the users who seem to sidestep the drugs’ more unpleasant effects. “These people never feel full. It’s how their brain responds,” she told me.

“So that subclinical nausea is there, but they are not perceiving it?” I asked.

“Absolutely,” she said. For those who do experience nausea, the sensation seems to be more than a side effect; it is part of how GLP-1s work. Users feel sick if they consume excessive amounts of food. To avoid that feeling, they learn to eat smaller portions.

The companies selling GLP-1 drugs argue that the rate of gastrointestinal adverse events decreases over time. That appears to be true, but they don’t disappear altogether. Moreover, Dr. Borner points out that the time when these adverse events start to taper off is about the same time when weight loss stops. I studied the clinical trials of the GLP-1 drugs. Sure enough, the curves for weight loss and reports of nausea over time seemed to match: Weight loss tapered off when the amount of nausea decreased. “You develop tolerance to nausea, and because of that, the drugs are less effective,” Dr. Borner says. The temporal relationship should not be taken as evidence of causality, but it is not credible to deny that the adverse GI events are, in fact, part of the mechanism.

I’ve wondered if GLP-1s also induce a conditioned taste response, changing the ways that foods taste to us. I put the question to Dr. Harvey Grill, an obesity expert at the University of Pennsylvania. He explained to me how taste aversion conditioning works with laboratory animals, where an animal is conditioned to associate a pleasant stimulus, like sugar, with something unpleasant, such as lithium chloride (an intense salt). The resulting association then alters the animal’s reaction, so that it will develop an aversion to something that was previously perceived as pleasant. Dr. Grill confirmed my suspicion: “If you associate a novel taste with GLP-1 injection, animals develop an aversion.” He explained that the new GLP-1 drugs could condition people both to eat less (avoidance) and to recoil from certain foods (aversion).

I asked Dr. Grill, “If you create this visceral discomfort during the first three days of taking GLP-1s, what potential effect might it have on reduced food intake leading to weight loss? Is it possible that you are conditioning a long-lasting aversion?”

“In animals, I have, and other people have,” Dr. Grill responded.

People taking these drugs must eat smaller portions to avoid feeling ill. Once again, the negative aversive effect seems inseparable from the positive anti-obesity effects of GLP-1s. Foods that cause nausea for individuals on these medications are ones that are high in fat and sugar, fat and salt, or a combination of all three—that is, the foods that are linked to weight gain. Learning to avoid foods that lead to nausea and malaise is a key to changing food choices and behaviors. By increasing a sense of fullness, especially with high-fat, energy-dense foods, GLP-1 drugs can help people understand the body’s interoceptive signals and learn to eat and stop eating without feeling nauseous. Put simply, the drugs can help rewire eating behavior.

All of these thoughts were going through my mind as I monitored my own progress on a GLP-1 drug. Originally, I’d set a goal of reducing my weight to 175 pounds, considerably lighter than my starting weight. I reached that point more quickly than I’d expected, and I soon shifted my goal to 155 pounds. When I reached that, I decided to adjust my target once again, this time to a BMI of 20, which for my height was 137 pounds.

 With the help of GLP-1s, I reached a BMI I never thought I would achieve. More importantly—and what felt like a life transformation—my relationship with food had changed completely.

 Putting Satiety to Work

In his research, Dr. Arne Astrup and his colleagues have shown that satiety increases when protein replaces carbohydrates in the diet, in a dose-dependent way: more protein leads to higher levels of satiety. “We saw exactly the same dose response stimulation of [natural] GLP-1s,” he says. “The more protein in the meal, the higher GLP-1 and their gastrointestinal hormone response.” High-protein (and high-fat) foods tend to delay gastric emptying, which would explain this relationship. Taking GLP-1 drugs simulates the natural effect of a high-protein diet. The slowing of the initial digestive process also matches common reports of bloating from people taking GLP-1 drugs.

A delay in the movement of food out of the stomach is apparently responsible for another significant effect of the GLP-1 hormones: They reduce blood glucose and insulin levels. When GLP-1s were discovered, Dr. Jens Holst showed that they stimulate the pancreas to increase insulin production. However, when Dr. Astrup infused GLP-1 drugs into human test subjects and then gave them a meal, he found that both glucose and insulin levels were reduced compared to the control.

Dr. Astrup has conjectured that delayed gastric emptying due to GLP-1s slows the passage of glucose into the small intestine, which in turn results in slower absorption of glucose through the gastrointestinal system, lower peak glucose levels in the blood, and a lower rise in insulin levels. “By slowing down gastric emptying, all the carbohydrate digestion and absorption is significantly reduced or prolonged, so you get a much lower glucose response, which results in a much lower insulin response,” he says. “If you talk to patients after five weeks of treatment, they still have this sensation that gastric emptying is slowed down.”

The glucose-lowering effect of GLP-1s has an intriguing similarity to the effect of switching to a low-carb diet, Dr. Astrup notes: “These GLP-1 molecules mimic the effect of low-glycemic-load diets. When glucose excursion is reduced, inflammation goes down, and this reduced inflammation, together with the weight-loss effect and reduced insulin resistance, could easily explain the impact on cardiovascular effects.” He concludes that GLP-1 works in part indirectly through slowing gastric emptying and reducing insulin secretion. “Reducing circulating insulin might reduce insulin resistance, and cause weight loss and reduced inflammation,” he says. But he points out that GLP-1 also seems to work directly by affecting the brain. We still don’t fully understand how these drugs do what they do.

A number of studies indicate that the drugs not only influence the satiety side of the equation, but also modulate the reward side. Researchers have found preliminary physiological evidence that there are GLP-1 receptors in the ventral tegmental area and the nucleus accumbens, two parts of the brain that are closely associated with the body’s reward-response system. The presence of GLP-1 receptors there strongly indicates that GLP-1 drugs could affect the reward system and its associated influence over urges and cravings. Animal tests support that conclusion. Injecting a GLP-1 agonist into the animals’ brains reduces their pursuit of food, particularly for “high responders,” those individuals that work the hardest for food rewards.

It stands to reason that if GLP-1 can affect eating behavior through the reward system, then it might also affect other reward-related behaviors—for instance, the consumption of drugs or alcohol. Animal experiments show this to be the case. Dr. Lorenzo Leggio, a senior investigator with the NIH Intramural Research Program, has been searching for effective therapies to treat alcohol use for several decades. Intrigued by the evidence that the GLP-1 drugs can disrupt powerful reward effects, he and others have conducted studies showing that GLP-1s reduce alcohol-conditioned place preference in rodents and nonhuman primates. In addition, they have demonstrated that the drugs reduce self-administration of alcohol in laboratory animals.

Dr. Leggio has shown that semaglutide reduces alcohol drinking and modulates brain chemistry involved in alcohol addiction. In their animal models, he and his collaborators have demonstrated that GLP-1 drugs reduce binge alcohol drinking in a dose-dependent manner. Interestingly, the researchers also found that GLP-1 drug effects are not just limited to alcohol, but also extend to corn oil, saccharin, and maltodextrin. Dr. Leggio sees evidence that the impact of GLP-1s extends to opioids, cocaine, amphetamine, and nicotine as well. A study by researcher Cajsa Aranäs and colleagues in Sweden showed that the GLP-1 drugs significantly reduced alcohol intake in both male and female rats, with higher doses showing a more prominent effect. The drugs reduced the ability of alcohol to elevate dopamine levels in the brain’s nucleus accumbens, which is part of the reward circuitry.

In addition, several recent cohort studies indicate that people taking GLP-1 drugs have a lower incidence of opioid addiction and alcohol intoxication or hospitalization than similar people who are not taking the drugs. Such preliminary findings bolster the case that the GLP-1 drugs have lasting effects not only in taming food noise, but in taming addictive noise in general. A number of researchers, including Dr. Sue Grigson-Kennedy and Dr. Scott Bunce at Penn State College of Medicine, are now investigating whether GLP-1s can be used to treat opioid addiction and to reduce alcohol use disorder.

Dr. Christos Triantos, a gastroenterologist in Greece, has reviewed a number of recent studies on digestive hormones. Summing them up, he writes, “These naturally occurring hormones, including PYY [a hormone also known as peptide YY] and GLP-1, have been associated with the decreased activation of brain reward areas in response to food- and alcohol-related cues in healthy controls and obese and diabetic patients and patients with alcohol-use disorder.” He concludes that GLP-1 and its companion molecules “modulate the way the brain attributes incentive values to a variety of different stimuli, thus shaping pleasure-seeking behaviors.”

Dr. Triantos’s comments clarify how the pharmaceutical form of GLP-1s exert a powerful push on the all-important equilibrium seesaw—the body’s delicate balance between satiation and sensitivity to reward. The key to controlling the addictive circuits is to rebalance that seesaw, increasing satiety and reducing reward responsiveness. That is precisely what the GLP-1 hormones do. They decrease gastric emptying, induce nausea, suppress reward sensitivity, and reduce blood glucose variability. Taken together, those effects make the GLP-1 drugs very powerful in quieting the addictive circuits and, ultimately, in controlling appetite.

Dr. Jens Holst is concerned that nausea and other aversive responses that are essential to the operation of the GLP-1s will ultimately limit their long-term effectiveness, however. “Why do you lose weight? Why do you stop eating?” he asks. “It’s because you’ve lost your appetite and the joy of eating. The pleasure of a great meal is gone. How long can you endure that?” That question will become increasingly relevant for next-generation drugs like retatrutide. Judging from the early trials, it reduces appetite even more than the currently available GLP-1 drugs, semaglutide and tirzepatide, and comes close to the appetite reduction achieved in bariatric surgery. I’ve seen people consuming just around 1,000 calories a day during the active weight-loss stages while on tirzepatide. The number of calories has to be even lower for retatrutide to achieve the greater weight loss seen in its clinical trial.

“Semaglutide does not cause as profound an effect as tirzepatide in terms of people having shut down their appetite. The one to watch out for is retatrutide. That’s where we’re going to start seeing problems with people losing weight too fast,” said Dr. Donna Ryan, a leading clinical investigator. “People need to be monitored for their caloric intake, their protein intake, and their water intake,” she says.

I pointed out to Dr. Ryan that patients with bariatric surgery are losing even more weight, so they must be eating even less than with drugs like retatrutide. Why isn’t that equally concerning? “With bariatric surgery, there is a regimented diet,” Dr. Ryan responded. “With some of these newer drugs, people just stop eating. They stop eating and they stop drinking [water], and they don’t know it’s not good for them. They have no appetite. They’re happy. They are losing weight. I think the appetite effect of retatrutide is profound. Not eating enough and not drinking enough, that is what I really worry about.”

After talking with Dr. Ryan, I went back to look at the adverse effects reported with retatrutide during its phase II trial. There was an increased number of cardiac arrhythmias in the treatment group at the highest dose, as well as a rise in average heart rate by ten beats per minute at twenty-four weeks of treatment compared to the placebo. For now, we don’t know whether this signal is indicative of a serious problem. But these drugs are so potent that it seems likely that many potential areas of concern will arise. These are some of the reasons why GLP-1s require careful monitoring.

 Loss of Desire and Want

A notable effect of the new anti-obesity drugs is what’s clinically known as avolition, broadly defined as a lack of desire or want. Like so many aspects of the GLP-1s, avolition is a double-edged sword: It is both an effective mechanism for weight loss and a potentially undesirable side effect. Avolition is a less extreme symptom than anhedonia, often seen in patients with depressive symptoms, which is characterized by a marked decrease in enjoyment of activities one previously found pleasurable. With avolition, people may discover that the things they used to like, such as taking a walk in the park with a friend, are still pleasant, but it feels harder to summon the motivation to do them.

Avolition illustrates the downside of the sudden cessation of food cravings that comes with the GLP-1 medications. The disappearance of wanting can feel like the snuffing of a flame, perhaps even like the loss of something essential to the human experience. Dr. Manejwala, the addiction psychiatrist, says that a similar phenomenon occurs among people who are in the early recovery stages from drug and alcohol addiction “because their dopaminergic tone is so crappy that nothing is enjoyable, and they may feel like during that time period, that it’s always going to be miserable.” He adds that “reliable data is not yet available on how many patients experience avolition as a side effect of taking anti-obesity drugs. Anecdotally, people report everything from a manageable but still noticeable sense of blah-ness all the way through diagnosable depression, but studies have generally not shown a connection between GLP-1s and severe depression.”

No one is entirely clear on why avolition often arises in users of the new anti-obesity drugs. One theory relates to how closely interconnected our reward pathways are with our hunger-satiety systems, Dr. Kent Berridge tells me. “Evolutionarily, this might be because food was the original high-priority reward that mesolimbic systems evolved to seek,” he explains. In modern times, “The system expanded its target range to apply to lots of other rewards, too.” We are primed to want, in other words. Even now, when there is less immediate pressure on most individuals to procure food and secure a mating partner, our reward system will still find a way to exert itself. And when that system is tampered with, as it is with GLP-1s, the changes could have a dampening effect on all desires.

Journalist Shayla Love interviewed numerous researchers to hear their concerns about avolition produced by the new anti-obesity drugs. Some of them posited that the avolition response could simply be related to a person’s energy level dropping due to their reduced calorie intake. The Penn State neuroscientist Dr. Karolina Skibicka told Love that for a person accustomed to strong cravings, their sudden absence might register as a more existential loss: “All of a sudden, that [feeling] goes away, and you have to reestablish what your behavioral drivers should be.”

And yet, that loss is also what makes the GLP-1s seem almost magical in their effectiveness. If you choose to take these drugs, your cravings—both the ones that peak in intensity and the low-grade static of food noise so many people describe—will likely disappear. With your cravings eliminated, or at least strongly reduced, you might then find it easier to change your eating patterns and lifestyle behaviors.

 A Serious Side Effect

One of my major medical concerns about GLP-1s centers on delayed gastric emptying, the mechanism that is responsible for so much of the drugs’ effectiveness. By slowing the passage of food out of the stomach and into the small intestine, GLP-1s induce feelings of fullness. One of the critical drivers of overeating is not feeling full or satiated. Without feeling full, ultraformulated foods will keep delivering reward signals to the brain with no end. GLP-1s help break this pernicious addictive process. But they may also create their own medical condition.

Doctors have a name for delayed gastric emptying: gastroparesis, meaning gastric palsy. Delayed gastric emptying in the absence of an obstruction is traditionally considered a chronic disease. It is seen in diabetic patients and is thought to result from a dysfunction of nerves, muscles, and intestinal cells in the gastrointestinal tract. Symptoms include nausea, vomiting, bloating, belching, abdominal discomfort, malnutrition, and pain. It is treated with metoclopramide, and sometimes other drugs that target specific brain areas. Doctors may have patients consume food containing a radioactive tracer to see how fast food moves from the stomach into the intestine. If more than a certain percentage of food remains in the stomach after specific points of time, it can point to a diagnosis of gastroparesis.

Framed this way, the use of the GLP-1s seems strange, if not outright perverse: Induce a medical condition in people who are obese, and we have a solution for obesity?

Pharmaceutical companies promoting GLP-1 drugs paint a picture that the gastrointestinal effects are generally mild to moderate, and unsurprising. The companies say that the effects are commonly experienced only during the first weeks during the dose escalation period. In one clinical trial, called SURMOUNT-4, 81% of the patients had an adverse event, with 68% designated as being related to the drug. Companies counter that only 7% of the patients drop out. “Although people complain of side effects, they are loath to discontinue the medicines,” said Dr. Louis Aronne. He presented the trial result at a meeting of the European Association for the Study of Diabetes.

In the SELECT trial, 16.6% of the patients on GLP-1s discontinued due to adverse events, with 10% dropping out due to gastrointestinal side effects. Thirty-three percent of patients in that trial reported nausea. In still another trial, SURMOUNT-3, 39.7% of patients reported nausea. “Nothing unexpected,” said Dr. Jamy Ard, who presented the results at the Obesity Society meetings. He showed the incidence of patient-reported gastrointestinal-related events over time and noted that the number of reports is concentrated in the first weeks after starting treatment and levels off after twenty-four weeks, tracking with the gradual ramp-up in GLP-1 recommended dosage.

When I asked physicians who conducted the clinical trials about gastric slowing, I was assured that it returned to baseline after a few weeks. “Eighty percent of the patients don’t have any side effects,” one clinical investigator told me. I knew that wasn’t right.

I started digging into the data. Every one of the companies’ clinical investigators I talked to said that delayed gastric emptying persists with the GLP-1s only for the first hour after digestion and only for a few weeks after beginning treatment. I contacted Novo Nordisk, manufacturer of one of the leading GLP-1 drugs, who reiterated that clinical trial data showed delayed emptying only for the first hour but there was no statistical difference between GLP-1s and placebo in the overall rate of gastric emptying.

What was going on? A prospective randomized controlled trial of patients without diabetes by Dr. Michael Camilleri showed that at five weeks on GLP-1, more than half (57%) developed significantly delayed gastric emptying. When the trial stopped at sixteen weeks, 30% of the patients still reported having persistent delayed gastric emptying consistent with gastroparesis. Data published in the journal Obesity by Dr. Camilleri indicated that most patients experienced delayed gastric emptying during the first five weeks, with some maintaining that delay until the study concluded at week sixteen. Does gastroparesis persist after sixteen weeks? We don’t know.

A 2023 study by Dr. Mojca Jensterle Sever at the University of Ljubljana found that patients taking a GLP-1 drug retained 37% of a solid meal in their stomachs four hours after ingestion, compared to no retention in those on a placebo. This prolonged gastric retention can make patients feel sick and reduce their appetite.

 A complication in interpreting these results is that gastroparesis is also a general response to a severe shortage of calories. During starvation, the body slows down certain nonessential functions, such as a functioning gastrointestinal tract, to preserve energy for the brain. It’s unnecessary for the gastrointestinal tract to expend energy when there is no incoming food. I asked Dr. Jennifer Gaudiani, an eating disorder specialist who has written about starvation and gastroparesis, for her assessment of the connection among GLP-1s, starvation, and gastroparesis. She responded, “Pure calorie restriction, regardless of body size, causes gastroparesis in most cases. GLP-1s independently cause gastroparesis in many. So there may be two sources for gastroparesis, starvation and GLP-1.”

Patients need to take gastroparesis seriously. It can lead to dehydration, electrolyte imbalance, and malnutrition. The effect of GLP-1s on intestinal mobility also raises a risk of intestinal obstruction from something as common as constipation. In rare cases, constipation can be deadly. It can cause intestinal obstruction, perforation, and infection, especially if not diagnosed. The prescribing information for the GLP-1 drugs currently omits any warning about gastroparesis. This must be corrected.

There is an important broader message here: Reducing appetite can be dangerous. Drug manufacturers need to fully and clearly disclose all possible risks of taking GLP-1 drugs, and patients should approach this treatment with a thorough understanding of those risks, and do so under professional care.
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Using the Anti-Obesity Drugs

I made my decision to try the new anti-obesity drugs quickly, but I did not make it lightly. By the time I took my first GLP-1 injection in my doctor’s office, I had already thought very carefully about the medical implications and the potential consequences. Nobody should go on such a powerful medication without knowing all the details of how it might impact your health. It doesn’t matter if you’ve spent your career overseeing the pharmaceutical industry or if you started reading this book with no knowledge at all about GLP-1s and the neurobiology of food addiction. Regardless of your background, you want to be careful about starting a medication that can fundamentally alter your relationship with food, shifting your body’s whole balance between reward and satiation.

A particularly startling detail emerged during human trials of the GLP-1s: The overall weight-loss results in the SURMOUNT-3 clinical trials, which included intensive lifestyle and behavioral treatment, were the same on average as those in the trial without such interventions. The result sounds like a dieter’s fantasy. Is it really possible that obese patients could take a drug and lose 20% of their body weight while otherwise living just the same as before?

Alas, the reality is not so simple. GLP-1 medications, powerful as they are, may not be sufficient for lifelong weight management. Even if patients find the drugs effective, tolerable, and affordable for years upon years (which is hardly a given), relying on pharmaceuticals alone to control weight does not address all the other aspects of human biology. The best way to control weight is to have all of the arrows, including lifestyle, behavior, and diet, pointed in the same direction: toward lower weight, reduced toxic body fat, and better health.

As part of that process, it’s important to understand that it is okay to seek medical help for weight loss. Seeking support is a sign of strength, not weakness. There is no easy way to escape the ubiquitous, ultraformulated foods that disrupt our natural eating patterns. And there is no easy way to escape the ways that those foods activate the addictive circuits in the brain, increase our responsiveness to reward, and decrease satiety because our dietary hormones are not powerful enough to shut off appetite in the face of such stimuli. The entire modern food industry is colluding to dysregulate your appetite in ways that have a harmful impact on your health. It’s perfectly reasonable for you to seek out a medication that could help you find your way onto a healthier path.

It’s important to remember, too, that you are not alone, and you should not be alone, on your journey. Obesity is a chronic disease, similar to hypertension or type 2 diabetes. It will require at least some degree of long-term monitoring and treatment. If you decide to take an anti-obesity drug, it should be part of a long-term commitment to improving your health, developed with professional medical guidance that also includes nutrition changes, lifestyle modifications, and behavior changes. GLP-1 medications should not be the only component of your treatment.

I encourage anyone embarking on this journey to choose a qualified physician who is knowledgeable about treating obesity and is ready to provide comprehensive support over the long term. Treating obesity involves more than just focusing on the numbers. A good shorthand for your strategy is SMART: specific, measurable, achievable, realistic, and timed goals regarding nutrition changes, duration and frequency of exercise, and lifestyle improvements, in addition to your weight-loss targets. Above all, you want to find your own personal solutions for reducing food noise and improving your relationship with food.

There are two major acts in the life of a drug. The first is how it performs in clinical trials. The second is how it performs in real life. Before you decide if GLP-1s should be a part of your journey, there are some important considerations to navigate.

For people who have obesity, liver disease, progressive prediabetes, type 2 diabetes, cardiovascular disease, or some combination of these problems within metabolic syndrome, GLP-1s are especially appealing. The extreme weight loss that’s possible with these medications could provide significant reduction in disease risk. Conversely, people with a personal or familial history of medullary thyroid cancer or multiple endocrine neoplasia type 2 are advised to avoid GLP-1s, as should people with chronic kidney disease, pancreatitis, inflammatory bowel diseases, uncontrolled diarrhea or constipation, gastroparesis, or eating disorders. People who are pregnant should not go on the drugs, nor should anyone with an allergy or hypersensitivity to the medications or any of their ingredients. (There are reports of increased fertility with the drugs.)

There are additional reasons to be careful with GLP-1 medications. People taking the drugs can experience hypoglycemia due to decreased food intake (especially carbohydrates) or metabolic changes. Users may experience dehydration due to the significant decrease in appetite, which causes both reduced food and fluid consumption. Dehydration is a very real risk. In rare cases, dehydration may lead to acute kidney failure, particularly among people with chronic kidney disease, who are at a greater risk. GLP-1s raise the likelihood of pancreatitis because they prompt the pancreas to release more insulin in response to high blood sugar levels. That risk is further heightened for people who consume excessive levels of alcohol, so individuals on these medications are advised to either avoid alcohol or limit their intake.

Whether GLP-1s are appropriate for you also depends in part on your body mass index. The FDA originally approved the use of anti-obesity medications for people who have a BMI above 30 (classified as obese) or who have a BMI above 27 and at least one coexisting obesity-related condition. It is debatable whether these medications are the best first-line treatment for people who have a BMI in the overweight range without any related medical problems; they may be better off attempting to lose weight by diet and exercise changes alone. The long list of potential health benefits, contraindications, and body-mass considerations is yet another reason why you need medical guidance before going on anti-obesity drugs. Your doctor can also advise which drug to start with.

The two main available GLP-1 drugs, semaglutide and tirzepatide, are broadly similar in their mechanisms of action, and both are typically administered once a week. Semaglutide is sold commercially for weight loss as Wegovy (Ozempic for diabetes); tirzepatide is sold for weight loss as Zepbound (Mounjaro for diabetes). Ozempic pens hold a month’s supply, offering flexibility for “in-between” dosing, which can be advantageous for certain patients. Conversely, Wegovy and tirzepatide pens provide a single predetermined dose per pen. Although the side effects are generally similar, individual responses may vary.

To date, semaglutide has undergone more extensive research than tirzepatide, simply because it has been on the market longer. As I’m writing this, only semaglutide has undergone clinical tests that demonstrate reduced cardiovascular risk. (Tirzepatide’s cardiovascular clinical trial results should be completed soon.) As noted earlier, tirzepatide promotes greater weight loss than semaglutide on average in clinical trials, but there are significant variations from person to person. The GLP-1 options are also changing rapidly as pharmaceutical companies are pouring resources into the development of new drugs that will lead to even greater weight-loss effects and improved glycemic control. Retatrutide is just one of what is likely to be a whole family of upcoming triple-action GLP-1-type drugs.

 Benefits Beyond Anti-Obesity

With the significant weight loss that is possible with the GLP-1 drugs, we may be able to reverse a portion of the morbidity and mortality associated with aging by focusing on weight management. People are living longer but they are not necessarily living better, especially later in life. From 1960 to 2020, the number of years of expected disability at the end of life also rose from five years to ten years. While lifespan increased by almost a decade for both men and women, health span (the number of healthy years of life) increased by only three years for men and two years for women.

The main driver of this disability is excessive weight. Obese people live with about three additional years of disability, on average, compared to people who have a healthy weight. As we know, excess weight is cumulative for most people as they age. Think of how many older people we know who suffer from back pain, joint pain, or severe cardiovascular disease who are 40 or 50 pounds overweight, for whom a reduction in that weight can give them back both mobility and improved quality of life.

Healthy weight delays the onset of several diseases across multiple organ systems, according to Dr. Sue Roberts, who studies energy and metabolism at Tufts University. In the musculoskeletal system, a healthy weight decreases the risk of arthritis and loss of muscle. Benefits to the brain include slower cognitive decline and a decrease in dementia risk. (The underlying physiological changes seen in type 2 diabetes and dementia are closely linked, so much so that dementia is sometimes referred to as “insulin resistance of the brain” or “type 3 diabetes.”) Vision loss is less common, with fewer cases of central vision loss and cataracts. Hearing loss, type 2 diabetes, and various heart diseases and cancers are less common in people who are at a “healthy” BMI.

Weight loss can delay or prevent the progression of many of these disabling conditions even after the initial symptoms have begun. We need more studies about the effectiveness of the GLP-1s in reversing age-related morbidities in older people. To date, most of the clinical study data is in middle-age, active people. Understanding the risk benefits in the elderly, especially with concerns about the effect of GLP-1s on muscle and bone, is vitally important.

 What to Expect When You Inject

Starting a treatment with a GLP-1 drug can bring both excitement and anxiety. People often ask, “What should I expect?” and “How will I feel?”

Generally speaking, both the benefits and side effects may kick in gradually, as drug manufacturers recommend titration—slowly ramping up the dosage—to help patients tolerate the medication. According to the manufacturers’ guidelines, the initial doses are 0.25 mg weekly for semaglutide and 2.5 mg weekly for tirzepatide. Even at those low initial doses, some patients may see significant weight loss. The general recommendation is to maintain the low initial dose for one month before increasing the dosage in monthly increments until an effective level is achieved. The guidelines suggest a maximum dose for semaglutide of either 2.4 mg (Wegovy) or 2 mg (Ozempic) weekly and 15 mg for tirzepatide, though many patients will find a suitable effective dose within a lower range. Every obesity medicine recommends that slowly increasing the dose and adjusting it accordingly is very important. As Dr. Judith Korner says regarding dose, “Start low, go slow.”

In the clinical trials, patients on semaglutide lost an average of 6%, 11%, and 16% of body weight after three, six, and twelve months of treatment. Patients on tirzepatide lost 8%, 15%, and 22% of body weight after three, six, and twelve months of treatment. Remember, though, that these are average results over large clinical populations. In other studies, patients lost less weight. Age, gender, metabolism, genetics, diet, and diabetes status play a role. About one-third of users on semaglutide lose more than 20% of their body weight and are termed “super responders”; around 15% lose less than 5% of their body weight and are called “non-responders.”

 Weight plateaus are common while taking GLP-1 medications, just as with weight loss in general. In some cases, people encounter these plateaus fairly frequently at each dose and need to keep adjusting. In other cases, people are able to stay at the same dose of GLP-1 for a long time and continue to experience weight loss. Using GLP-1 medications for weight loss requires ongoing weight monitoring, along with continued adjustment and refining of dosage, diet, and lifestyle until people achieve their weight goals. After that, the key is finding the right dosage for weight maintenance while making adjustments if weight gain recurs.

People who are starting on GLP-1 drugs often ask how much weight loss they can expect per week. The answer again varies among individuals, although losing one pound or more per week is generally considered a typical therapeutic response. Losing two to three pounds per week is not uncommon. Users should be aware that the amount of weekly weight loss almost always fluctuates. They might see a weight loss of four pounds one week, followed by one pound the next week, but with a general downward trend in weight over time. Setting weight-loss goals ahead of treatment is important for managing expectations; for designing a realistic and balanced weight-loss program; and for maintaining motivation, especially on the toughest days.

In terms of what you will feel, everyone’s experience is unique. I already touched on the general nature of the adverse reactions that may occur, but as a former FDA official, I feel it’s important to be very direct about side effects that patients might experience, and about how to recognize them.

Patients often report fatigue. This is likely due to a significantly reduced daily energy intake. Nutrient shifts and micronutrient deficiencies might also account for some of the reported fatigue. Dehydration may contribute as well. In clinical tests, subjects on these drugs often experience a reduction in thirst in addition to a reduction in appetite. Finally, rapid weight loss itself can cause tiredness. Losing more than two pounds per week concerns me because of the potential for malnutrition. However, some people report feeling more energetic due to the weight loss.

Most people on GLP-1 medications will experience some gastrointestinal issues, with nausea being the most common and constipation close behind. About half of users experience nausea. Users tend to shift away from certain foods because of delayed stomach emptying, which results in nausea, vomiting, and heartburn, particularly after large or fatty meals. Vomiting and reflux are less likely to happen if users eat relatively small high-protein, high-fiber meals. Many people adjust their eating habits or condition themselves by eating smaller portions so they don’t feel ill from consuming too much food while on GLP-1 medications. Up to 40% of people taking GLP-1s may experience constipation. The drugs reduce gastrointestinal motility; in other words, stool travels more slowly through the gut, decreasing the frequency of bowel movements and increasing the amount of water reabsorption by the colon, which results in harder stools.

One of the most noticeable effects of the GLP-1s is reduced appetite, which is central to the way that they promote a decreased overall calorie intake and lead to weight loss. Appetite suppression and the various side effects are generally strongest in the first one or two days after taking a weekly dose of GLP-1s and when the dosage is increased. Some users prefer taking the medication on Friday to control appetite over the weekend, when people often indulge in big meals. Others prefer not to take it over the weekend to avoid having any side effects. Symptoms typically become less severe over many weeks or months. Some people notice that their appetite suppression and reduced cravings for food completely vanish a few days before their next scheduled dose, indicating that an increase in dosage might be necessary.

New users of GLP-1 drugs are likely to feel bloating due to the slowed-down transfer of stomach contents to the small intestine. In some cases, the effect may be so severe that it results in “stomach paralysis,” where the stomach barely empties, leading to persistent nausea, vomiting, heartburn, and other complications. Another potentially serious effect is cholelithiasis (gallstones), which is fairly common in patients with rapid weight loss, whether from these medications, a very-low-calorie diet, or bariatric surgery. Combining obesity with rapid weight loss can lead to a buildup of gallbladder sludge and can prompt preexisting gallstones to cause obstruction and gallbladder inflammation.

One of the most concerning symptoms that GLP-1 users may experience is malnutrition. This is why medical oversight is so important; many people could be harming themselves without even realizing it. Consuming fewer than 1,000 calories a day requires strict medical monitoring. That is not generally happening for most of the people now taking GLP-1s. In my opinion, dispensing the drugs without providing appropriate care is inappropriate.

The truth is that most doctors have little training or expertise in nutrition, and the prescribing information for the drugs does not provide adequate guidance. The onus is on the pharmaceutical companies that are selling GLP-1s to ensure that doctors and patients have appropriate nutrition information about how to safely use the drugs. Right now, that important detail is missing.

 Using the Medications Responsibly

Some people may be tempted to take the new anti-obesity drugs for aesthetic reasons. That is not the clinical purpose of the GLP-1s. If losing weight makes you feel better about yourself, and if you do it in a safe and medically sound way, and it improves your overall health, that is a win. After all, people will change their behavior only if there’s a reason that matters to them. But the reason for losing weight that really matters—the reason that motivates me—is to reduce body fat, especially the toxic visceral body fat that causes inflammation and significant disease. If you have an increased waist circumference, losing weight and reducing your visceral fat will provide health benefits, regardless of your motivations.

Now the FDA has changed the indications for prescribing Wegovy and Zepbound to remove specific BMI criteria. The label states the drugs are approved “to reduce excess body weight and maintain weight reduction long term in adults with obesity or adults with overweight in the presence of at least one weight-related comorbid condition.” Some doctors have gone beyond these guidelines, however. They prescribe GLP-1 drugs to people who are not obese, who have no comorbidities, and who are experimenting with intermittent use rather than a lifetime of dependence. Some patients treat the GLP-1s not as a lifelong commitment, but as a helpful short-term crutch.

I recently talked with someone who falls close to the border of the prescribing guidelines. At six foot one and 190 pounds, Dr. Jason Atwater did not feel he had a weight problem until his mid-fifties, when he slowly started gaining weight. Eventually, he reached 220 pounds, none of his clothes fit, and he began to feel unhealthy. He tried various diets, but nothing worked. Then the GLP-1 drugs came on the market. Dr. Atwater noticed that Mounjaro was offered at a discount, with the first month free. He contacted his general internist. “Sure, no problem,” his internist readily agreed when he asked to start the medication.

“I wasn’t obese, but I had a BMI of about 28, and I had some calcification of my arteries,” Dr. Atwater told me, so he fell within the eligibility guidelines. He began with a 2.5 mg dose, gradually increasing to 5 mg and then 7.5 mg. Over three months, his weight dropped to approximately 195 pounds and stabilized at that level. Having achieved his goal, Dr. Atwater stopped using Mounjaro, but after five months, his weight began creeping up again. He got another prescription, going right to the 5 mg dose, and within a month, he was back at 195 pounds. Once again, he stopped using the drug. Six months passed with his weight more or less stable, but when it went back to 205 pounds, he used Mounjaro for another month, returning to 195. Over twenty months, he used the drug for a total of six months, starting with an initial treatment over four months and then two “booster” months to help him maintain his weight.

“This kind of intermittent medication utilization has been enormously helpful,” he explains, noting that it served as a reminder to control portion sizes and eating habits. “The reduction of appetite is pretty significant. I would say I was not hungry at all. Some days, I had to remind myself to eat.” He believes that he has been able to better control his eating habits by remembering the fullness he experienced on the drug, and he reports that he experiences no “rebound” effect when he comes off the drug.

Using the drug intermittently is not unusual. A former president of the Obesity Medicine Association also uses the drug this way. Data suggest that 30% of people who discontinue will restart the medication. But Dr. Atwater goes further. He believes that GLP-1 use should not be restricted to the obese, but should be available to those who are merely overweight and simply want to lose 15 to 20 pounds.

The prevalent viewpoint in the medical community is to stay firmly within the FDA guidelines, but I see many doctors willing to bend the rules. I have spoken with plastic surgeons who will prescribe GLP-1s for any patient who has evidence of abdominal adiposity, whether or not they have accompanying comorbidities. The FDA’s recent removal of specific BMI criteria does give doctors and patients more flexibility in determining who should receive these drugs. The problem is that the GLP-1 drugs have not been studied for, say, a patient who wants to lose 15 to 20 pounds. In the end, insurance companies will have a significant influence on who qualifies. There will also be people who want to push their weight down to unhealthy levels for cosmetic reasons, which could lead to eating disorders such as anorexia. Personally, I would not prescribe GLP-1 medications outside the guidelines, out of concern that there are not enough data on such use.

I believe the GLP-1 drugs are major therapeutic advances. The big question for me is how to use them safely. I’ve been trying to listen to how doctors treat their patients after the initial weight-loss period. Understand that doctors learn primarily from other doctors, but also from pharmaceutical sales representatives. At a recent panel session of the American Society of Plastic Surgeons meeting, a panel of physicians was describing their own unique approaches to dosing the medication. “Instead of dosing four shots a month, we give them enough medication for three shots, and then two shots, and one shot for a while,” one panelist said. Another physician at the meeting said she practiced GLP-1 microdosing using her own compounded version of the drugs, an approach which has not been approved and has not been studied in clinical trials.

Many doctors and patients are making up their own rules, and that’s a serious problem. On YouTube and social media, there are multiple tutorials describing do-it-yourself approaches to how patients should use GLP-1s, giving their own ideas about dosages and intermittent use. Apparently they have access to doctors who are prescribing the anti-obesity drugs without closely monitoring how they are being used. I have learned that any time physicians are improvising doses, it means there are not enough data out there to ensure optimal care.

This is tantamount to running a national experiment with these potent new drugs. Tens of billions of dollars are being made by the pharmaceutical industry. The FDA has abrogated its responsibility by allowing GLP-1 medications in the marketplace without appropriate data on their longer-term use. The solution is not to abandon the new drugs; they are valuable in breaking the hold of food addiction and improving health. But the medical community needs to do better at helping patients use them effectively and safely.

 Concerns About GLP-1 Drugs for Children

Pediatric obesity is a huge and growing problem in the United States. According to statistics from the CDC, nearly one in five young people between the ages of two and nineteen now have obesity. But the idea of administering anti-obesity drugs to children is highly controversial, as evidenced by the outcry in January 2023, when the American Academy of Pediatrics (AAP) released guidelines covering the treatment of pediatric obesity. After a comprehensive review, the AAP concluded that pediatricians “should offer adolescents twelve years and older with obesity weight loss pharmacotherapy, according to medication indications, risks, and benefits . . .” The AAP also recommended that adolescents thirteen and older with severe obesity be referred for bariatric surgery. (“Severe obesity” is defined as having a BMI that is 120% of the 95th percentile BMI.)

Parent advocates sharply criticized the AAP for relying on flawed measures like BMI, and argued that recommending medical treatment would further stigmatize obese children. The journalist Virginia Sole-Smith called for “a paradigm shift to weight-inclusive approaches, which see weight change as a possible symptom of, or a contributing factor toward, a larger health concern or struggle.” Some psychologists worried that focusing too much on a child’s weight would put them at risk for developing an eating disorder. The United States Preventive Services Task Force declined to follow in the AAP’s footsteps and instead recommended treating pediatric obesity solely with intensive behavioral treatment. “We believe we need more evidence to be able to make a recommendation for or against medications in children and adolescents,” Dr. Wanda Nicholson, chair of the task force, said in an interview.

Doctors who treat obesity supported the new AAP guidelines, however. They cited studies showing that children do well on the GLP-1 drugs, and that the reported side effects (mainly gastrointestinal distress, as in adults) are moderate in intensity. “When young patients with obesity use these medications and experience effective weight loss, it has a significant impact on their lives,” says Dr. Vibha Singhal, director of Pediatric Obesity at UCLA Mattel Children’s Hospital. “They are healthier, can move more quickly, are more motivated to make healthy lifestyle changes.” Supporters of the AAP guidelines especially pushed back on concerns about putting a child on long-term medication. What was the difference, they asked, between giving a child a drug that everyone agrees is essential—like insulin for type 1 diabetes—and giving a child a weight-loss drug that could stave off chronic disease? One shouldn’t “apply a double standard to practicing obesity medicine,” says Dr. Aaron Kelly, an expert in pediatric obesity.

To make sense of this debate, I called my friend Dr. Rosenbaum. He noted that he usually starts children with obesity on metformin, a type 2 diabetes drug that helps lower blood sugar, and that a number of them have “done very well on metformin alone.” He also has them see a nutritionist, monitors their vitamins and minerals via blood tests, and discusses lifestyle interventions. Dr. Rosenbaum doesn’t refrain from prescribing anti-obesity medications, but he is cautious in doing so. “They’re effective tools, but they’re much sharper and much riskier,” he says. “The bigger the effect you could have on growth and development, the more cautious I would be.” He tries to prescribe lower doses if possible, and reduces the use of medication as early as possible.

When I asked for his overall opinion on GLP-1 drugs, he offered a conservative assessment consistent with his medical philosophy. “Before prescribing medication, I like to know as much as I can about how it works and what it’s doing,” he explained. “And I don’t think we know enough about how these drugs work yet.”

I share Dr. Rosenbaum’s worry that we don’t know enough about how targeted the GLP-1 drugs are. We know some of what they do, but we don’t know whether they might affect body systems other than the endocrine and gastrointestinal, including the brain. The fact that GLP-1s work both for weight loss and for weight maintenance could mean that the drugs are affecting different systems for each process. Again, we don’t know. That information gap is particularly salient when talking about children, whose bodies are still developing and who could be on these medications for decades. Pediatric studies of Wegovy—the only GLP-1 currently approved for children twelve and up—have a two-year follow-up at the maximum, but the deleterious effects of medications can take much longer than that to show up. It took around five years for doctors to realize that fen-phen caused cardiac damage in up to a third of patients.

We should not deny effective treatment to young people who have been harmed by our addictive-food environment. At the same time, we equally should not allow the medical and pharmaceutical communities to convince us that the only way out of this crisis is their way. We need a multifaceted approach to deal with the pediatric obesity crisis, one that leaves room for pharmaceutical intervention, but that also envisions a future of maintaining our children’s health without dependence on medication.

 The Surgical Alternative

For much of recent medical history, bariatric surgery has been the definitive treatment for people struggling with obesity, particularly if they have disorders such as hypertension or diabetes. Before the approval of the GLP-1 drugs for weight loss, I often wished that certain patients would have availed themselves of these surgical procedures earlier on in their lives. I have referred critically ill patients for heart transplant surgery, only to have them rejected because they were considered too high risk for transplant due to their obesity.

GLP-1s are rapidly changing the medical reality for obese patients. The drugs can’t yet match the level of weight loss that’s possible with bariatric surgery, although they might get there soon. Then again, bariatric surgery has greatly improved over the last three decades, becoming substantially safer. No longer can a surgeon perform a gastric bypass procedure and leave the patient to fend for themselves. Now, more commonly, it takes an entire team to care for patients undergoing weight-loss surgery. This level of interdisciplinary care should be available to people taking the new anti-obesity medications as well. Patients who rapidly lose weight, whether from surgery or medication, need careful monitoring.

Today, one of the most pressing questions in obesity medicine is who should be considered for bariatric surgery now that drugs can provide some of the same benefits. In the most recent guidelines published by the American Society for Metabolic and Bariatric Surgery and the International Federation for the Surgery of Obesity and Metabolic Disorders, surgery is recommended for three distinct populations: (1) any individual with a BMI over 35, regardless of any associated metabolic disorders; (2) people with a BMI over 30 who have associated metabolic disorders; and (3) individuals of Asian descent with a BMI of 27.5 or higher, due to their increased incidence of insulin resistance.

Undergoing bariatric surgery causes an energy deficit, resulting in weight loss of up to 30% of body weight and up to 70% of excess body weight. Bariatric surgery has also been proven to produce long-term health gains. In general, 30 to 40% of patients can put their diabetes into remission after a year. There is about a 25% drop in using anti-hypertensive medication, and about a 3–7% drop in lipid-lowering medications. Patients also experience a decrease in liver failure, obstructive sleep apnea, and cancer. These numbers remain fairly stable even many years after surgery, resulting in a decrease in all-cause mortality of about 50% in people who undergo metabolic surgery compared to obese people who do not receive treatment. Because the current generation of GLP-1 drugs cannot match the level of weight loss associated with bariatric surgery, they also cannot match the documented reductions in metabolic dysfunction.

There are several theories on how bariatric surgery yields such extreme weight loss: restriction, malabsorption, and hormonal. There are many types of bariatric surgeries, but they all reduce the size of the stomach, which means that patients can no longer physically eat as much as they did before. Surgically removing part of the stomach also takes away cells that secrete acid and other enzymes that aid in digestion. And after surgery, food passes through the stomach and intestines more quickly, giving the body less time to absorb nutrients and causing malabsorption. Many bariatric surgeries restructure the intestines, resulting in further digestive changes.

After metabolic surgery, some patients report not only a loss in appetite but also a change in the type of food they want to eat. They no longer crave chocolate, perhaps, or now find Chinese food distasteful. This change intriguingly resembles preference shifts that happen to some patients who take GLP-1s, although the cause is probably different. According to Dr. Rachel Batterham, “The patients who report changes in taste have greater weight loss in the long term.” Unfortunately, we cannot yet predict who will have these kinds of changes after bariatric surgery, though they are believed to be genetic.

There is a more worrying side to bariatric surgery, however. Approximately 60% of patients who had the most common bariatric procedure (sleeve gastrectomy) end up regaining significant weight by ten years after surgery, according to Dr. Gerhard Prager of the Medical University of Vienna. Here’s where my concerns kick in.

At the 2024 International Federation for the Surgery of Obesity and Metabolic Disorders (IFSO) meeting in Melbourne, Australia, a group of doctors debated the causes of post-surgical weight regain. I was interested in their thoughts about the sleeve gastrectomy. About 150,000 such operations are performed every year in the United States. The procedure removes about four-fifths of the stomach, causing a narrow, sleeve-like structure to form. At the meeting in Melbourne, buried on an unpublished slide, I saw the results of a ten-year randomized controlled trial that compared the gastric sleeve to an older gastric bypass surgical procedure called the Roux-en-Y, in which surgeons create a small pouch from the stomach and connect it directly to the latter portion of the small intestine. The sleeve gastrectomy group had significantly higher rates of follow-up surgery, 34.4% versus 6.3%. That’s a startlingly high failure rate for a popular surgical procedure.

At a 2023 IFSO meeting in Naples, Italy, Dr. Khaled Gawdat, president of the IFSO Middle East–North Africa chapter, claimed that bariatric surgery has been flawed ever since early procedures using gastric bands. Gastric bands were popular but eventually fell out of favor with patients because of poor long-term weight loss and a high incidence of complications. Word of mouth, rather than action by the FDA or the surgical community, was the primary reason for declining use of gastric bands. “This was the birth of commercial bariatric surgery. Easy procedure, short-term success, and in the long term, who cares, if the surgery fails, blame the patient,” said Dr. Gawdat. “Bariatric procedures give some weight loss in the first eighteen months. All bariatric procedures show weight gain after that, and results at five to ten years will be completely different than your initial results.” He further claimed that 50% of sleeve gastrectomy patients have irreversible problems with reflux after surgery.

From 2022 to 2023, there was a 25% drop in the number of bariatric surgeries being performed in the United States, probably due to the rising popularity of GLP-1 drugs. If Dr. Gawdat is right, the move away from gastric-sleeve surgery is good news for patients. While these are still early days, it may turn out that drugs end up being a better option for some patients who had previously turned to surgery.

 Going Off the Drugs?

The conventional wisdom among obesity medicine specialists is that the GLP-1 drugs will need to be taken for a lifetime, or there will be weight regain. After I started taking GLP-1 injections and experiencing their powerful effects on eating and weight loss, I began to think about my future. I wasn’t sure I wanted to be on these drugs for the rest of my life, especially given the uncertainties about their long-term effects. I also thought about the many other people who have been trying these drugs. Data suggest that people take these medications, on average, for six to eight months but may restart. It’s clear that GLP-1s are going to be hugely important in easing people along the journey away from food addiction. It’s less clear whether these drugs can deliver a lifelong solution for people who struggle with obesity, even if they genuinely want to stay on them.

Stopping the medication will inevitably lead to weight gain. A year after stopping the medication, patients on semaglutide gain back two-thirds of the weight they lost. In one clinical trial, patients regained 70.6% of their weight by forty-eight weeks off semaglutide. At a medical meeting about long-term weight-loss maintenance, one of the chief clinical investigators told me she was losing sleep over the fact that when patients discontinue the drug, appetite comes back ferociously. An NIH investigator in attendance suggested that such weight rebound might be a sign of a withdrawal response. As of now, the only sure way to avoid rebound is to stay on these medications forever. Then again, the same is true if people stop dietary and lifestyle interventions required for weight loss—as many of us know all too well.

Some obesity researchers believe that weight regain after going off GLP-1s occurs because people revert to old habits, but that reversion may in fact be due to the influence of the addictive circuits and to metabolic changes. When patients stop taking GLP-1 drugs, they lose the increased satiety that is a hallmark property of the drug. Without that increased satiety, and with increased reward responsiveness, many (though not all) people find themselves hungrier than ever before. A survey taken by Dr. Sarah Sorice-Virk, a plastic and reconstructive surgeon with the Stanford Health Care Cancer Center, suggests some wiggle room for people going on a GLP-1 hiatus: In about one-third of the patients, reduced addictive behaviors seem to last for an extended period, up to six months after discontinuation of the drugs.

Why would people go off these medications if they are likely to regain weight? One reason is sheer optimism or just not wanting to be on a medication. We all think we are the ones who can control our eating, only to have to confront the reality of the inaccuracy of that belief. Second, the current cost of these medications in the United States is the equivalent of paying off a car loan or covering tuition at an in-state public university. Third, gastrointestinal adverse events and other side effects can continue even after the initial ramp-up period for drug dosages. Shortages of the drugs, medical contraindications, weight-loss plateaus, and a desire to reduce drug burden are other reasons people stop using anti-obesity medications.

The discontinuation rates are highly variable depending on the drug and the population. In one of the longest clinical trials, 23% of test subjects dropped out by forty-eight months, despite considerable efforts by the investigators to keep people enrolled. Dr. Patrick Gleason, who leads clinical research at Prime Therapeutics in Minnesota, found that less than one-third of insured adults living with obesity who do not have diabetes remained on GLP-1 therapy after one year. For semaglutide, the discontinuation rate was 53% at one year. Dr. David Liss, a research associate professor at Northwestern University’s Feinberg School of Medicine, reported a GLP-1 discontinuation rate at one year of 50.3%. A study conducted by Blue Cross Blue Shield revealed that 30% of patients using GLP-1 discontinued the medication within the first four weeks. The newest GLP-1 drugs have been available only for a few years, often with limited supply, so it is too early to make reliable estimates of how many people will continue taking these medications long term.

If the discontinuation rate remains this high, the drugs could turn out to be a real-world failure despite their impressive results in clinical trials. It’s remarkable that we even have to seriously consider such a possibility. I am puzzled how my former agency, the FDA, approved GLP-1s for long-term use without an actual understanding of how to use the drugs over the long term.

My obesity medicine colleagues point out that many drugs, such as those for treating blood pressure or high cholesterol, need to be taken indefinitely, and stop delivering benefits if patients ever stop using them. Why should the GLP-1 drugs be any different, they ask. It’s a variant of the argument that Dr. Kelly makes in favor of using the drugs to treat pediatric obesity. But this argument misconstrues the continued effect of taking GLP-1 medications.

Leaving aside any continued adverse events, the new anti-obesity drugs work by reducing appetite and increasing satiation, whereas medications for blood pressure and lipid-lowering usually work without any notable side effects. Maintaining a reduced body weight requires eating less than what was being eaten at the old weight. The GLP-1 drugs make it easier to resist increased appetite and to maintain the reduced caloric load, but people then need to live at that reduced caloric intake indefinitely. Maintaining a low drug-assisted body weight may require consuming less than the recommended 2,000-calorie daily intake to meet nutritional needs.

Although some people might be able to cycle on and off these medications successfully, we don’t know if that will be possible for most people. Can a person stay on these drugs for life? Will they? Can someone sustain sufficient weight loss after they have gone off the drugs to make having gone on them worthwhile? These are important questions that must be considered when determining if anti-obesity medication is the right choice for any individual.
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Managing Major Weight Loss

The fundamental reason for taking GLP-1 drugs is that they change our relationship with food. But what should that new relationship look like? Nowhere on the drugs’ prescribing information do manufacturers disclose how many calories people can (or should) consume while on the drugs. That’s a serious oversight. We have a powerful new tool for adjusting human biology, and it comes without a user’s manual.

Any kind of weight loss requires well-considered dietary and behavioral changes. The rapid, significant changes that commonly occur for people taking GLP-1s make such considerations especially urgent, though, and they raise significant questions. What is it like living with the new anti-obesity drugs long term? Do people who take the drugs end up eating so little that they could create new medical issues, even while obesity-related conditions recede?

At a meeting of the American Diabetes Association focused on a discussion about optimizing the use of GLP-1s, I asked some of the experts presenting how many calories patients were consuming while they were rapidly shedding weight. “I think it depends on how quickly they’re losing weight, but when it is very quick, we would suspect between 500 and 800 calories each day. It’s very, very low. Because their appetite is suddenly gone, their calories are just dropping into the toilet,” said Maureen Chomko, a registered dietitian and diabetes educator in Seattle. To be clear, 500 to 800 calories is generally considered a semistarvation diet. I would not be surprised if the number of calories users are consuming during the acute weight-loss stage while taking these drugs is a bit higher, closer to 1,000 calories a day. In any case, the number is quite low.

Dr. Robert Kushner of Northwestern’s Feinberg School of Medicine, a clinical investigator for the GLP-1 trials, estimates that people who leveled off and were maintaining their weight during the clinical trials consumed between 1,200 and 1,600 calories a day. Other studies provide additional insights into dietary changes of people taking GLP-1 drugs. In a published article, GLP-1 manufacturers report that people taking the drug ate an average of 415 calories for lunch, compared with controls who ate 640 calories. A study by Seattle-based obesity medicine specialist Sandra Christensen reported a reduction in average energy intake ranging from 16% to 39% among people taking the anti-obesity drugs. In another study, by Dr. Martin Friedrichsen of Novo Nordisk, lunch caloric intake was reduced by 47.1%.

Those numbers indicate a drastic change in eating patterns and nutrition. In other contexts, we might consider such a sudden drop in calories indicative of an eating disorder. For instance, the reduced eating reported by Dr. Friedrichsen falls into the same range of caloric reduction as was seen in a study of people being treated for anorexia by Dr. Matteo Martini from the University of Turin, in Italy. These caloric intake levels also fall below the number of calories needed to meet nutritional needs, according to US national dietary guidelines, although the number of calories needed to maintain one’s weight varies. Someone who goes from 350 to 290 pounds will have different caloric needs than someone who goes from 200 to 140 pounds, for example.

The Minnesota Starvation Experiment, carried out by the physiologist Dr. Ancel Keys during World War II, provides a useful reference point for the effects of extreme caloric reduction. In the experiment, conscientious objector volunteers spent three months eating a baseline diet of 3,200 calories a day, followed by a six-month “semistarvation” period during which they received 1,570 calories daily. Note that 1,570 calories was considered semistarvation for these men. The participants lost 25% of their body weight, and they also developed fatigue, decreased sexual interest, emotional distress, and a preoccupation with food.

At a conference held by UT Southwestern Medical Center’s Nutrition and Obesity Research Center, an obesity medicine specialist in the audience asked for clinical guidance about a patient who had lost considerable weight on one of the GLP-1 drugs. “She came to me as a new patient. She had a BMI of 36. Her BMI now is 19. She is feeling dizzy with low [blood] sugar. She is cold and clammy. At 19, I see all this malnutrition in her. I’m thinking, ‘Oh my God, I’ve got to get this patient off the medicine.’ But she’s adamant she will not stop: ‘I have such a strong sweet tooth; if you stop this, I will regain all my weight.’ She’s gone to the other end of the spectrum. I spent an hour with her. I finally stopped the medicine. She is coming back next week. Tell me, how do I deal with this?”

I listened closely to the response from Dr. Jaime Almandoz, an obesity expert at UT Southwestern Medical Center: “Your patient has had a good result from being treated with anti-obesity medications in that her weight has come down in a clinically meaningful way. The challenge is that she is in a zone that someone might consider borderline unhealthy. You speak to a challenge when people who have lived with obesity for many years find an effective treatment that has helped them feel more like themselves. We hear from patients that this has been game-changing for them, and when they hear this may be taken away from them by a healthcare provider, it can create an adversarial relationship. What I have done before is to approach this from a perspective of safety—not saying this is dangerous, but I am concerned that as patients start to drift down toward unhealthy BMI range, we begin to discuss at what point do we need to stop this? I don’t mean stopping the medication, but shifting from active weight loss to weight maintenance. That can head off a lot of these difficult conversations.” Dr. Almandoz went on to say, “With the medications, some patients will go on to develop what some call disordered eating patterns or behaviors, but what it is, in my opinion, is fear of weight recurrence.”

Following up, I asked him, “These are highly powerful, very effective drugs, but aren’t they also potentially very dangerous?”

“Absolutely,” he responded. “The challenge is how we treat obesity effectively as a chronic and complex disease. We have agents that can potentially [help patients] lose as much weight as bariatric surgery. If someone is going down the road for bariatric surgery, there are specific guidelines about preoperative education and assessment and a curriculum of education. Currently, there are no guidelines for people who will start medications.”

 A State of Semistarvation

The lack of guidance about proper caloric intake brings me back to one of my core concerns about the GLP-1 drugs. The FDA approved these medications without understanding how they should be used long term in a healthy, sustainable way. Weight loss would bring tremendous health benefits to millions of people who struggle with obesity, but it comes with its own risks—especially when the weight loss happens rapidly, or when it leads to a sustained, ultra-low-calorie diet, as often seems to be the case with GLP-1s.

Dr. Almandoz’s point about some people going on to develop disordered eating is very important. I followed up with Dr. Kim Dennis, an expert in eating disorders and head of SunCloud Health in Illinois. “This feels a lot like when OxyContin came out. The company said it was nonaddictive, it was improving people’s functionality,” she told me. That comparison may sound extreme, and she was not saying that GLP-1s are addictive, but she went on to explain her point. “We know people who are weight-reduced or weight-suppressed, meaning below their natural set point, which is different for every human; when you are in a state of weight suppression, reward sensitivity increases,” she emphasized.

Food addiction is a genuine problem, but treating it with a drug that takes its users to near-semistarvation levels of eating should raise concerns, too. It’s a question of openly evaluating risks and rewards. Yes, appetite can be reduced with GLP-1 drugs. Yes, stimulation of the aversive system can tamp down reward sensitivity. Yes, the weight-loss effects of the new drugs will reduce body fat, including visceral fat, with many attendant health benefits. But users of these drugs need to understand the risks that come with sudden, drastic reduction in caloric intake. GLP-1s have the potential to put people into a state of semistarvation. At minimum, doing that requires close medical monitoring.

Once people are in semistarvation mode, it is critical to be on the lookout for metabolic and other complications. There is a rare metabolic condition associated with starvation, called euglycemic ketoacidosis, that we are beginning to see associated with people who are taking GLP-1s. Euglycemic ketoacidosis can lead to a significant drop in pH levels of the blood; the resulting condition, metabolic acidosis, can be life-threatening. I found a 2024 case report of a forty-four-year-old diabetic woman who was on increasing doses of semaglutide and who experienced fatigue and nausea along with vomiting. Her doctors astutely made the diagnosis of euglycemic ketoacidosis, which they linked to her starvation state. In their published paper, they write, “If not recognized and treated, ketoacidosis may lead to arrhythmias, cardiovascular collapse, seizures, and coma, with increased likelihood of death.”

I contacted one of the authors and asked if they were aware of other cases of euglycemic ketoacidosis with the use of GLP-1 drugs. “I suspect that we may not be looking for it, and a few cases may have been missed, considering the fast pace and high volume of patients hospitalists are challenged with daily,” he responded. There is nothing on the label of the GLP-1 drugs warning about this unlikely but serious possible consequence.

The GLP-1 warning label does disclose the risk of pancreatitis. During the first year of use, there is a bump in pancreatic enzymes in asymptomatic patients. Patients need to be observed for persistent severe abdominal pain, which may or may not be accompanied by vomiting. There is also an increased risk of gallstones and inflammation of the gallbladder. Although weight loss itself can have these effects on the gallbladder, “there are possible direct effects of the GLP-1 drugs,” Dr. Judith Korner said at a recent lecture at Columbia University Irving Medical Center. Another potential adverse event that has only recently been noted is the risk of nonarteritic anterior ischemic optic neuropathy, a cause of sudden blindness. Massachusetts Eye and Ear at Harvard Medical School reports a sevenfold increased risk for people on GLP-1s, based on a population study.

One disconcerting, though hardly deadly, side effect of any dramatic weight loss is a condition called telogen effluvium, better known as “hair loss.” This condition is triggered by significant stress or a sudden change in the body. Telogen effluvium causes a higher percentage of hair follicles to enter the resting phase, leading to hair shedding. As one of my dermatologist colleagues explains, it’s as if your body is saying it has more important things to do than grow hair. Once the stress is alleviated, hair growth usually resumes after two to three months. Telogen effluvium can unmask an underlying condition of androgenetic alopecia (commonly called “male pattern baldness” even though it can occur in women, too). Someone who has androgenetic alopecia but might not have noticed due to its gradual nature can get a rude awakening when the stress from rapid weight loss suddenly makes the condition apparent. A young person will likely regrow all their hair, but a sixty-five-year-old who loses weight rapidly might never regrow all their hair if they also have androgenetic alopecia.

Another inconvenient and potentially more significant side effect, one that I’ve experienced directly, is intense chills due to weight loss. I wrote to the GLP-1 companies and asked them what they knew about chills being associated with their drugs. Here is the response from Novo Nordisk: “At this time, Novo Nordisk has not conducted studies to evaluate this topic. In order to further research your inquiry, we conducted a computer-assisted literature search of the National Library of Medicine and other relevant medical databases. This search did not yield any relevant citations for Ozempic and cold sensation, as well as its mechanism.”

Dr. Karolina Skibicka from Penn State is quite familiar with the association between GLP-1 drugs and chills, however. In a lecture, she reported three separate studies noting a significant decrease in body temperature for several hours after administering short-acting GLP-1 drugs to lab rats. She joked that her graduate students could quickly identify the animals treated with GLP-1s simply by touching their tails. I asked Dr. Skibicka about the clinical significance of these large temperature drops. “No one knows,” she replied.

I asked Dr. Jennifer Gaudiani if chills could be an early clinical sign of malnourishment. “The very earliest signs are cold hands or a sense of feeling chilly,” she said.

“I was chilly within three days of starting these drugs, but I was still overweight,” I said.

“You can be malnourished and still be overweight,” she told me. “It was an abrupt reduction in calorie intake. Your body was radically slowing its metabolism to try to save your life because you aren’t eating enough.”

As someone who has been responsible for the review and evaluation of prescription drugs and has studied the emergence of adverse events, I’m very aware that clinical trials cannot detect every adverse event caused by a new drug. Some effects emerge only years later, after long-term use. The effects of rapid weight loss and eating reduction alone provide plenty of reasons to be cautious. Weight loss is not something to be treated lightly. The most worrisome consequences of the GLP-1s may be the ones we don’t know about yet.

 Strength and Muscle Mass

When I began taking GLP-1 injections and losing weight rapidly, I knew I had to be losing some of my muscle mass in the process. This is a common experience among people who are taking the anti-obesity medications—a high-level side effect, in essence. Dr. Grant Tinsley, who studies body composition and sports nutrition at Texas Tech University, has shown that 40% of the weight lost in patients on once-a-week injections of semaglutide came from lean body mass. Approximately 29% of the lean-mass loss was muscle.

Weight loss from any method—be it bariatric surgery, GLP-1 drugs, or lifestyle interventions—leads to the loss of lean tissue in addition to fat. The problem is especially acute for older people. As individuals age, they normally lose up to 10% of their muscle mass per decade after their twenties and thirties, a process known as sarcopenia. The primary driver of age-correlated muscle loss is simple inactivity. Muscle loss is a major reason why older people become frailer and more prone to accidents and falls. Lack of exercise, specifically lack of weight-bearing activities such as resistance training, also contributes to osteoporosis, the loss of bone mineral density. Osteoporosis leads to brittle bones that fracture easily, which could potentially be catastrophic in the event of a serious fall or other accident.

Exercise is crucial for maintaining strength and for maximizing the health gains from a weight-loss, fat-reduction plan, especially one that includes the use of GLP-1s. Adding muscle mass increases the resting metabolic rate—muscle consumes approximately six calories per pound every day for maintenance, whereas fat requires about two calories per pound. Exercise also seems to be helpful for weight maintenance, including maintenance for people who go off the anti-obesity medications. A recent study out of Denmark found that patients who went off the drugs did significantly better than the control group at keeping weight off if they maintained a regimen of exercise.

Don’t expect to lose significant weight through exercise alone, however; if you were to put on ten pounds of muscle, a significant increase, that would increase your daily caloric needs by only about sixty calories. The primary benefits of exercise are improved overall health, including reduced stress and inflammation, and increased metabolic flexibility, the ability to switch readily between burning fats and carbohydrates in response to the body’s demands.

 Even individuals who are committed to a weight-loss plan are likely to run into a time when they regain weight. Perhaps they decide to go off their GLP-1 medication, or they lose focus on their eating plan, or their life becomes more stressful. Regardless of the reason, exercise when people regain weight is just as important as, if not more important than, when they lose it. When people regain weight, they generally do not rebuild their muscle, resulting in unfavorable changes to their body composition. Their body fat percentage increases, even if they didn’t regain all of the weight they lost. To lose weight safely and maintain weight loss, it’s important to preserve and potentially build lean mass using a combination of strength training and cardiovascular exercise.

Many people get their exercise through daily activities such as walking. But that mild approach, though beneficial, is not sufficient for addressing the significant changes that happen when taking GLP-1 drugs. German fitness researchers Katharina Gross and Christian Brinkmann reviewed the recent studies and determined that walking 150 minutes a week did not prevent muscle loss during treatment with semaglutide. In contrast, resistance training, such as weightlifting, was effective in reducing muscle loss and maintaining a better fat-to-lean-mass ratio. The CDC, the American College of Sports Medicine, and many other health organizations recommend regular aerobic activity every week as necessary for cardiovascular health, as well as two sessions of total-body strength training.

There are drugs in development that seem to stimulate muscle growth and that may be helpful in maintaining lean body mass during treatment with GLP-1 drugs. One such drug, called bimagrumab, is currently being studied for general use, both alone and in combination with semaglutide, in obese and diabetic people. Until those studies are complete, strength training is the only option for people seeking to maintain or increase body muscle during weight loss.

Knowing the risks of weight loss without exercise, I consulted a widely used online source of medical studies data for physicians and health providers, where I found an evidence-based weight training article. It was coauthored by three physicians, two of whom were part of a company called Barbell Medicine. Not long after, I found myself in a gym in Los Angeles, attending a weekend Barbell Medicine seminar led by the company’s founders, Dr. Jordan Feigenbaum and Dr. Austin Baraki. There were a few dozen of us, all there to learn the basics of barbell training.

I don’t think I’ve ever felt more like a fish out of water. But I knew that building up my strength was an essential part of my journey against food addiction and toward a healthy body with less visceral fat. At the Barbell Medicine seminar, a coach named Tom Campitelli calmly showed my group the techniques of the squat, how to position the barbell, placement of the hands and feet, and more. I ended up persuading Tom to take me on as a client, but group training along with a basic gym membership works just fine.

Soon, dressed in sweatpants, I found myself in my cluttered basement, surrounded by shelving and storage boxes and doing squats with a barbell. I also learned how to use barbells to target specific muscle groups. These exercises use the large joints involved in the majority of daily activity: the hips, knees, shoulders, elbows, and to a lesser extent, the ankles and wrists. “We want to train the muscle groups that flex and extend these joints,” Campitelli explained. “The muscles around the hips and knees compose a significant amount of the skeletal muscle mass in our bodies. By loading and moving these big joints through their respective ranges of motion, you can train the muscles that operate them to become stronger.”

Many movements in strength training, particularly with barbells, can be grouped as follows: pushing with the arms, pulling with the arms, bending the knees, and bending at the waist (sometimes called hinging, as with a door hinge). Squats, bench presses, deadlifts, and rowing broadly address these movement patterns. I found the repeated, discrete choreography of the limited sets of movements I practiced both useful and comforting. In a typical sixty- to ninety-minute weight training session, only a few minutes are spent lifting the weights on the heaviest sets. Most of the time is spent warming up with lighter weights, loading the bar, and resting between sets. Yet that seemingly small number of repetitions is capable of providing the stimulus that prompts the body to build more muscle.

These exercises may seem daunting—they certainly were to me at first—but Campitelli says that strength training is less likely to cause serious injury than many popular sports. Contrary to popular belief, technique is not the most important factor for reducing your chances of getting hurt while lifting weights. You can lift “poorly” or “wrong” provided the weight is sufficiently light. Instead, using weights that are inappropriately heavy, either in a single session or chronically over longer training periods, is a bigger risk factor for injury. Whether the details of my movements were exactly correct was less important than the ritual of doing things in a particular way.

Someone who has been inactive for decades cannot be expected to start immediately lifting heavy weights, but any level of exercise is better than none. Inactivity is a major driver of sarcopenia and loss of function. Older people are often advised to go slowly with strength training, but the same processes that allow the body to get stronger at age twenty still work when people are sixty, or even eighty-five. There is plenty of data showing that older adults can and do respond positively to training. Older lifters increase their strength and muscle size by similar percentages to younger adults. Age does not reliably predict the magnitude of improvement.

If we are going to try to reverse some of the complications of obesity in older people, we need to make sure we do not put them at increased risk of muscle and bone loss. Clinicians are appropriately concerned about any skeletal muscle or bone loss in older people. Resistance training is the best solution.
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The Path Toward Healthy Eating

We don’t yet have detailed clinical information about what, or how much, people typically eat while using the new anti-obesity drugs. Despite that, we know quite a bit about how to eat a healthy diet when we are drastically reducing our caloric intake. Starting from there, we can build up detailed guidelines about how to eat whether on GLP-1s or not. We can put together the user’s manual the pharmaceutical companies and nutrition communities have failed to provide.

People on GLP-1 drugs have distinctly different nutrition needs from people who are trying to lose weight without medication. GLP-1 users should be under the care of a dietitian or a nutritionist, in part because of the risks of ending up in a state of semistarvation. The huge upside of the drugs is that they can disrupt food addiction, setting people free from the burden of having their behavior dictated by their environment. Weight maintenance requires eating at a reduced caloric level for long periods, which in the past has almost always proved to be unsustainable. It is difficult to eat fewer calories because of the addictive nature of our food environment. That’s why diets fail. For all their complexities, GLP-1 drugs are game changers. By reducing reward sensitivity and food noise, they make it possible to stop counting calories and make it easier to switch to a high-quality diet.

Staying at a reduced caloric intake for life, even in the face of the endless availability of ultraformulated foods, would be like chaining Odysseus to the mast to prevent him from succumbing to the lure of the Sirens. Addiction specialists call such intervention “binding.” It is sustainable only if there is something quieting the addictive circuits. That is exactly what the GLP-1 medications do. They make it possible to exist on reduced caloric intake, without hunger, appetite, or preoccupation. They allow us to put together a new kind of eating strategy that goes beyond the initial weight loss to include a sustainable plan for long-term weight maintenance. And if that plan fails at times, as it almost surely will, the drugs can help guide us back onto it.

There is suggestive evidence in animals and humans that GLP-1s can tame the reward system. “We actually showed it clinically,” said Dr. Sean Wharton, the lead investigator on a clinical trial for semaglutide. As part of the trial, the investigators studied responses to a questionnaire that measured craving, control of overeating, and desire for sweet and savory foods. “We studied it for two years and showed that there is a decrease in cravings and a decrease in wanting,” Dr. Wharton reported. The authors found that semaglutide “improved participants’ ability to control their eating and made it easier to resist food cravings than placebo.”

Dr. Corby Martin at the Pennington Biomedical Research Center in Baton Rouge examined the impact of tirzepatide on energy intake and eating habits compared to a placebo. He and his colleagues randomly assigned 114 participants with obesity to receive either tirzepatide, liraglutide, or a placebo. They observed that tirzepatide significantly decreased all food cravings, including lack of control over overeating, the anticipation of positive reinforcement that may result from eating, and the intense desire to eat. In contrast to what usually happens when people go on diets, participants taking tirzepatide did not exhibit any signs that they were actively attempting to restrain their eating. The restraint people generally need to sustain a diet was unnecessary when they were on tirzepatide. Without desire or wanting, they had no need for that restraint.

“Tirzepatide significantly decreased appetite for palatable foods at three levels, including in the environment, on our plate, and in our mouths,” said Dr. Martin. He also found that tirzepatide significantly decreased impulsivity, a characteristic that is associated with gambling, but also with compulsive eating and food addiction.

Because GLP-1 drugs are so effective at reducing appetite and thirst, the primary task is not restricting calories (which will be handled by the drug), but rather, ensuring adequate nutrition. This is especially true because people with obesity are at increased risk of certain forms of micronutrient deficiency. One high priority is making sure that GLP-1 users eat enough protein to reduce the risk of sarcopenia.

Dr. Harold Bays, chief science officer of the Obesity Medicine Association, emphasizes that people taking GLP-1s need to pay careful attention to proper hydration. They must also be careful simply to take in a sufficient amount of energy each day. It’s not easy. People who are on the drugs want to lose weight, and they know they need to decrease their calories to do so. Some patients struggle to find the right balance between enjoying their reduced appetite and eating enough to stay healthy. As previously noted, these patients are at risk of developing eating disorders.

Anyone taking a GLP-1 medication for weight loss should prioritize eating nutrient-dense foods, and pay special attention to getting adequate protein (approximately 25 to 30 grams per meal), fiber (at least 25 grams per day for women and 30 grams per day for men), and water. Protein is vital for muscle synthesis, cell health and repair, metabolism, neurotransmitter signaling, and hormone formation. It also boosts metabolic calorie burn and promotes satiety, which is beneficial when consuming less food. Adequate protein intake also helps maintain lean muscle mass during significant weight loss. Dietary fiber, found in vegetables, fruits, legumes, and whole grains, is vital for satiety, rich in vitamins and minerals, and acts as a key prebiotic for the gut microbiome. Because the gut microbiome aids in maintaining a healthy weight, getting enough dietary fiber is crucial for healthy weight loss.

Caloric intake isn’t the only factor controlling weight loss, but a calorie deficit is crucial for losing weight. Calorie recommendations vary based on age, gender, activity level, metabolism, and health conditions. Although there are many easily accessible tools to estimate your personal daily calorie needs, they can be quite inaccurate. The best and safest approach is to consult with a professional to determine your suitable daily calorie targets. Again, my big note of caution is to be on the lookout for malnutrition.

Adjusting therapy and monitoring progress are crucial for people on GLP-1 medications. As a general guide, users should follow up with their medical care providers monthly to quarterly in early stages of taking GLP-1s, and once or twice a year in the maintenance stage. It is also important to pick a doctor or caretaker who knows obesity medicine and is trained to work with nutritionists and dietitians. Common GLP-1 titration protocols, in which the doses in the injections are gradually increased over three months, are designed to help patients adapt to the drugs, but they can raise the risk of side effects as the dosage goes up.

If you decide to go on anti-obesity drugs, remember that every individual reacts differently. Just because a friend or family member had one experience does not mean yours will be the same. You should consult with your medical care providers to adjust your dosages based on your amount of weight loss, side effects, and overall tolerance. In general, patients are advised to take the lowest effective dose for weight loss.

 The Role of Supplements

A physician recently told me about a patient who had contacted her about baffling symptoms. They included fatigue, a finger cut that wouldn’t heal, mild joint pain, and spontaneous bruising that seemed to be getting worse. Tests showed no blood abnormalities. The patient was on a very-low-calorie diet and taking tirzepatide, prescribed by another doctor. The physician suspected the patient had scurvy, a severe vitamin C deficiency, and tests confirmed the hunch. This odd case highlights another section that belongs in the GLP-1 user’s manual: How to Avoid Micronutrient Deficiency When Drastically Cutting Calories.

For centuries, scurvy was the scourge of sailors. Before modern refrigeration, they had no access to vitamin C–rich fruits and vegetables during long voyages. The condition is rare in the modern industrialized world. Many doctors have never encountered it in the flesh. In this case, it was linked to the patient’s taking an anti-obesity medication. And scurvy is not the only micronutrient-related problem I’ve heard about in people taking the new anti-obesity drugs. Another physician told me about a patient, also taking a GLP-1 drug, with Wernicke-Korsakoff syndrome, a sudden, acute memory disorder caused by a lack of thiamine, or vitamin B1.

Our bodies make only a few of the vitamins we need to stay well, and none of the minerals. We need to get essential micronutrients from our diet. It’s not surprising, then, that severe caloric restriction leaves people vulnerable to micronutrient deficiencies. And yet, more than three years after the FDA approved GLP-1 medication for treating obesity, there is still no published research on how this class of drugs affects nutrient absorption or vitamin levels.

 What we do know is that micronutrient deficiencies are common among people following low-calorie diets: More than half have been found to be deficient in vitamin D, 30 to 50% are iron-deficient, up to 30% are deficient in calcium, and 20 to 30% have low levels of magnesium.

Unfortunately, there is no reliable guidance on dietary supplementation for GLP-1 patients. The supplement industry has seized on this information vacuum by marketing products claiming to fill GLP-1 nutrient gaps. Whether these supplements are safe or efficacious is anyone’s guess. In the United States, the industry operates with little government oversight. The absence of evidence-based recommendations and consumer protections is particularly troubling given that most candidates for GLP-1 therapy have micronutrient deficiencies before they even start the drugs. People with obesity are more likely to be nutrient deficient than the population at large.

Metabolic alterations, oxidative stress in fat tissue, and other biochemical changes that occur during major weight loss can increase the body’s demand for micronutrients even further. So can interaction with other medications such as metformin, which is sometimes prescribed with GLP-1 drugs. German nutrition researcher Dr. Antje Damms-Machado and her colleagues studied thirty-two people who followed an 800-calorie-a-day liquid diet for three months and lost, on average, forty-three pounds. The participants were deficient in various vitamins and minerals before they began the regimen and showed no improvement from the diet, even though their meal-replacement formula was suffused with micronutrients at amounts often higher than recommended for the general population. In fact, even more people had low levels of vitamin C, zinc, lycopene, and calcium at the end of the diet.

Dr. Almandoz and colleagues offer general guidance to clinicians who prescribe weight-loss drugs: identify pre-existing nutrient deficits in patients, monitor their nutrient intake, and recommend supplementation with a complete multivitamin, plus calcium and vitamin D as needed. But even when patients receive advice like this, following it isn’t simple. Vitamin and mineral supplements vary widely in quality and potency, and the FDA does little to test these products or to substantiate their safety.

Taking a multivitamin with additional calcium and vitamin D might be sufficient to compensate for the effects of caloric reduction, but an obesity medicine specialist will be able to provide more specific advice, including insights about other micronutrients, such as iron, magnesium, and zinc.

 Why Nutrition Still Matters

The introduction of GLP-1 drugs is prompting doctors and patients alike to question whether the basic rules of weight loss have changed. In an era of such powerful anti-obesity medicines, is there still a role for traditional dieting strategies?

We know from decades of experience that diet and exercise regimens are ineffective at keeping weight off over the long term. Why not skip that step, go straight to the new drugs, and worry less about what we eat? Most patients want or need to achieve more than the 4 to 7% weight loss that diets typically provide, and they dread the prospect of restricting themselves forever to a limited palette of foods, knowing that weight regain is practically inevitable anyway. Meanwhile, the GLP-1 drugs can routinely provide weight loss in the range of 15 to 20%, seemingly even without major behavioral changes. Looking only at the numbers, it’s tempting to turn to drugs as the first (and maybe only) line of defense against obesity.

But drugs alone cannot end food addiction. First and foremost, nutrition is an essential part of everyone’s lifelong health journey. In addition, GLP-1s are unlikely to be a permanent solution. The evidence today suggests that most people who try the anti-obesity drugs will eventually stop taking them, for a variety of reasons. Once people go off the GLP-1 drugs, they must find a sustainable eating plan that supports both weight loss and weight maintenance.

A key benefit of the new anti-obesity medications is not that they replace dieting—or, to be more precise, “nutrition therapy”—but that they can enhance its effectiveness. The drugs can help people learn to eat more healthfully and, just as significant, to recognize when to stop eating. Medication can help people make healthier food choices. At different points, an individual might rely more on medication to lose weight; at other points, they might rely solely on diet to maintain weight. In other words, nutrition therapy can add to the long-term effectiveness of the drugs, and the drugs can ease the path to healthy nutrition therapy.

Still, the widespread embrace of GLP-1 drugs contains an important cautionary message: Traditional approaches to diet are not adequate for dealing with modern food addiction. We need to tailor nutrition therapy to help treat the addiction and reduced satiety brought on by ultraformulated foods. We need to reduce people’s reward-responsiveness and increase their satiety. For a significant part of the population, we also need to reduce glycemic variability, the sharp swings in blood sugar and hyperinsulinemia that stress the body and can lead to cardiometabolic abnormalities.

Nutrition therapy is foundational to all weight management. In many ways, drugs are the easy part of a weight-loss strategy. Nutrition is more challenging, but it is crucial to address. You have to make hundreds of dietary decisions each day. You can decide to go on drugs or off drugs, but you need to eat for the rest of your life. The failure to get nutrition right over the last fifty years has plunged us into a public health crisis.

 Food Is Not the Enemy

I want to be very clear on an essential point: Food itself is not the problem. Common diet plans often treat food as an enemy to be conquered. Many patients talk about GLP-1s as a cure for indulgence. Even the avolition and aversive effects of the drugs can reinforce that message, seeming to imply that the way to lose weight and gain health is to lose the pleasure of eating. The loss of pleasure is one of my serious concerns about GLP-1s, because it reduces one of life’s greatest joys.

In its natural form—whether plant, meat, or dairy—food does not generally trigger the addictive circuits in a major way. The real problem is ultraformulated food, which is really a very complex type of drug. As with any drug, the rate of absorption correlates with the drug potency. Many natural foods resist the rapid absorption of their nutrients and extraction of their energy. That is why few people crave a whole potato, an entire slab of beef, or a stick of butter. They don’t stimulate the reward system in the way that triggers an intense reward response. It’s only when we process these foods and alter their structure that we run into problems with excessive and compulsive eating.

Modern ultraformulated foods are insidious; their chemical trickery is hidden at the microscopic or molecular level so that we cannot see what they are doing to us. By the same token, we cannot directly sense what makes other foods healthy. Food is more than what we can see, taste, and smell; it holds a hidden world beneath its surface. This invisible structure dictates not only the nutritive value of a food, but also how our body processes it. This means a calorie is not always a calorie, and the nutrition label printed on the back of food packages does not always tell the whole story.

The intricate microstructure of a food influences the way our bodies absorb its nutrients. Microstructure refers to the small-scale arrangement of proteins, fats, carbohydrates, water, and other elements. For instance, meat consists of protein fibers grouped into larger bundles, with fat and water interspersed throughout. Cheese is a network of proteins that hold fat droplets and water. Bread is a network of gluten proteins that capture air bubbles, resulting in light and fluffy texture. These microscopic arrangements provide food with their distinct characteristics and influence how these foods are broken down by the digestive system.

Simply consuming certain nutrients does not guarantee that the body will be able to absorb them. Even if two food products have the same calorie count and identical nutrition labels, different microstructures can change how our body reacts to these products.

Before our bodies can use proteins, carbohydrates, and fats, these components must first be cleaved into their basic components: amino acids, monosaccharides, and fatty acids. The process takes place throughout the digestive system, with specialized molecules called enzymes acting like tiny scissors, cutting larger nutrients into the smaller units that the body can absorb. Micronutrients—vitamins and minerals—do not need to be cut into smaller pieces, but they still must be in the right form for our body to use them. Typically, micronutrients must be water-soluble, or dissolvable, to be absorbed by the body. A food’s small-scale structure can also help or hinder the absorption of micronutrients.

A classic example of the effects of food processing is the difference between eating whole wheat grains versus eating finely ground wheat flour. Both come from the same wheat, so it might seem that they should provide the same nutrients. In reality, the processing that converts a grain into flour alters the microstructure of the wheat. Grinding the grain into small particles breaks apart its cellular structures, releasing previously trapped starches that our body can now quickly digest. The processing that alters the microstructure of wheat is the reason why eating a slice of bread raises blood glucose levels much more than eating an equivalent weight of whole-grain wheat bulgur. Physical alteration of any food’s natural microstructure greatly influences our eating behaviors.

It’s especially important to be aware of foods that can sit on supermarket shelves for weeks or months on end. Transforming plants, animals, and dairy foods into long-lasting products often requires the addition of large amounts of salt or sugar, not only to enhance taste but also to act as a preservative. These preservatives prevent spoilage bacteria from growing, which reduces the risk of foodborne illness. Without such additions, the convenience of shelf-stable grocery items would not be possible. Yet, the food industry has gone well beyond essential stability to make food hyperpalatable, which is why ultraformulated foods are so problematic.

 Plant-Based Foods

Many people are shifting toward diets mostly or entirely made up of plant-based foods. There are many good reasons to make that change, including environmental sustainability and animal welfare. Plant-based diets can also provide health benefits and support weight loss or weight maintenance. But as with pretty much every aspect of nutrition, the details are complicated.

Plants are living organisms with their own survival strategies. Over millions of years, they have evolved defense mechanisms to make themselves a less nutritious meal for hungry animals. But animals have evolved over millions of years as well, adapting to the ways that plants deliver nutrition when eaten. A key distinction between plants and animals is that plant cells have tough, rigid walls made of fibrous materials like cellulose, hemicellulose, and lignin. These cell walls form barriers that protect the proteins, fats, and carbohydrates within the plant cells. In legumes like lentils or chickpeas, the proteins are not immediately accessible to the human digestive enzymes because they are locked inside the plant’s cellular matrix.

Due to these walled-off structures, plant proteins are typically harder for our bodies to digest than animal-based proteins. Plant cells also contain anti-nutritional factors that greatly hinder protein digestion. These factors naturally slow the pace at which whole plant foods can be absorbed. For instance, many plants are rich in phytic acid, which binds to proteins in the plant cell, making them less accessible for digestion. Tannins, commonly found in foods like legumes and grains, inhibit the activity of digestive enzymes. Plant-based foods contain protein, but the arrangement of these anti-nutritional factors reduces how much of that protein our body can readily use.

For ages (hundreds of thousands of years, apparently) humans have been developing ways to process plant foods, altering the microstructure and improving their digestibility. The first big breakthrough was fire. Roasting, boiling, and steaming plants can soften and even begin to break down the fibrous cell walls, making the plants’ proteins more accessible during digestion; high temperatures can also destroy anti-nutritional factors like lectins and tannins. Soaking legumes, seeds, and grains can force the phytic acid to leach out of the cell and into the water, freeing the once-bound proteins. But these early forms of processing were quite limited in effect compared to modern techniques of extrusion and chemical alteration.

Similar to the entrapped plant proteins, fats are also locked away behind cell walls. When we eat whole nuts, the intact walls make it difficult for our digestive enzymes to break down the fat, slowing digestion and absorption. Slow digestion, in turn, promotes feelings of satiety and helps manage blood lipid levels. When nuts are ground, the cellular structure is ruptured, making the fats more readily available for quicker digestion and utilization. Grinding makes it easier for our body to absorb fat-soluble compounds such as vitamins A, D, E, and K, but it also produces a much faster rush of energy.

Plant-based foods are rich in starches, which are often housed within the cell walls alongside fiber. Due to their large and complex structures, some, but not all, plant carbohydrates are more challenging to digest than simple sugars. Starchy vegetables and legumes such as lentils and chickpeas are further packed into granules that must be broken down into smaller components before they can be absorbed. Resistant starches are hard to digest because of their molecular structure. Their slow digestion has certain benefits, such as promoting satiety, and can provide a feeling of fullness that can last for several hours. Additionally, the gradual release of glucose into the bloodstream helps prevent rapid spikes in blood sugar levels.

In contrast, when starch is cooked and gelatinized, the granules burst open and become more porous, allowing increased digestion. Or, building on the earlier example, when wheat is ground into flour and then baked, the human digestive system can get much more rapid access to the starches within the wheat grains.

Plant cell walls are also a source of dietary fiber, another obstacle to digestion that comes with compensating health benefits. Fibrous molecules (including cellulose, hemicellulose, and pectin) sustain beneficial bacteria in the gut. Soluble fibers, like those found in oats and legumes, increase the viscosity of the contents in the stomach, slowing gastric release and increasing our feelings of fullness. In processed foods, the fiber is often pulverized or stripped away. Processing has transformed our relationship with our food.

 Animal-Based Foods

Foods derived from animals also possess unique microstructures. At its core, meat is made up of muscle fibers, long, cylindrical bundles of the proteins called actin and myosin. Surrounding these bundles is a network of collagen, connective tissue that provides support and structure. Fat can be found in two different places. Intramuscular fat, also known as marbling, is dispersed throughout the proteins that make up the muscle fibers. Subcutaneous fat sits outside the muscle fibers and connective tissue, acting as a layer of insulation. The intricate arrangement of proteins, fat, and connective tissue in meat contributes to its texture and flavor, and also plays a critical role in how the body uses its nutrients.

Animal proteins are generally more digestible than plant proteins, primarily due to the lack of fibrous cell walls that obstruct and slow digestion. Unlike plant proteins, animal proteins also contain all the essential amino acids that humans need for important bodily functions. (“Essential” in this case means that the human body cannot make these amino acids, so we must consume them.) With no cell wall in the way, the fat in animal-based foods is also generally absorbed more efficiently than the fat in plant-based foods. Animal fats can supply the body with a rich, easily accessed energy source.

Animal-based foods contain minimal carbohydrates, making them a crucial part of a low-carb diet. Meat also has a high bioavailability of essential minerals, including iron, zinc, and phosphorus. In animal tissue, these minerals are found right next to proteins, often bound to them, making them readily absorbed in the digestive tract. The iron in meat, which is bound to a protein called heme, will be immediately recognized in our intestines and absorbed, whereas the non-heme iron found in plants is more likely to pass through the body unused. Foods from animal sources also do not contain the anti-nutritional elements commonly found in plant-based options. Then again, red meat, poultry, and fish do not contain any dietary fiber, so animal-based diets do not contribute to gut health in the same way that fiber-rich, plant-based foods do.

Processed meats present a unique challenge to human health and food addiction. A study led by researchers at the Harvard T. H. Chan School of Public Health examined different categories of ultraprocessed foods and singled out processed meats (such as frozen chicken nuggets) as the one most correlated with increased overall risk of mortality. A separate report, based on data from the Nurses’ Health Study, found a 14% increase in dementia risk among people who ate two servings a week of processed meats. Another study out of the Harvard T. H. Chan School of Public Health examined ten categories of ultraprocessed foods, focusing on their impact on cardiovascular disease. Processed meat, poultry, and fish stood out as one of two categories clearly correlated with elevated risk. That finding aligns with a great deal of other research linking meat-rich diets with higher bloodstream levels of low-density lipoprotein, the “bad,” heart-harming form of cholesterol. The evidence is clear: Processed meats damage human health, and should be avoided regardless of weight-loss approach or goals for this reason.

 Dairy Foods

Milk is a complex food made up of many different components that affect how our bodies digest and absorb nutrients. Structurally, it’s considered an emulsion—a collection of tiny fat droplets dispersed throughout a watery liquid. This liquid contains sugars, vitamins, minerals, and two main types of proteins, casein and whey. Casein molecules clump together to form larger structures called micelles. Whey proteins float freely in the liquid. When milk is processed into yogurt and cheese, its structure changes, transforming from liquid into semi-solid gel. The casein creates a protein network that holds everything together, which has a large number of pores that trap whey, water, and fat.

The casein and whey in milk react quite differently in our digestive system. Casein is relatively difficult for digestive enzymes to break down, so it releases energy gradually. Whey proteins are smaller and not clumped together, so our enzymes can cleave these proteins right away, providing rapid energy. When casein proteins form a gel, they become even more challenging to digest because our enzymes must navigate through the pores of the casein network. Delayed digestion is part of the reason dairy products like yogurt lead to longer feelings of satiety than does a glass of milk. Solid and semi-solid foods also generally linger longer in the stomach than liquids do, because they need more time to mix with gastric juices and enzymes before they can be released into the intestines.

 The dispersed fat droplets in cow’s milk are tiny (about 1/10,000th of an inch in diameter), which makes them easy for enzymes to break down. Consequently, dairy fats are more readily processed and absorbed than fats from plant sources. Milk does not contain any dietary fiber.

Dairy-based foods primarily contain carbohydrates in the form of lactose, also known as milk sugar. Unlike the long chain carbohydrates found in plant-based foods, lactose is a simple sugar that is easy to digest. In our intestines, an enzyme called lactase slices lactose into two simpler sugars, glucose and galactose, that our bodies can absorb directly. Note that some people are lactose intolerant (unable to digest lactose) because their bodies don’t make lactase. This condition is often linked to ancestry. Populations with a long history of consuming cow’s milk, such as white Europeans, typically have higher levels of lactase in their bodies. Additionally, it is common for lactase to start working more slowly as people age, which can lead to lactose intolerance later in life.

Mammals produce milk to provide essential nutrients for their young, so it makes sense that milk’s minerals (most notably calcium, magnesium, and phosphorus) are easy for our bodies to take in. Lactose can enhance calcium absorption by creating a slightly acidic environment in the intestines when our gut bacteria convert it into lactic acid. This acidity helps dissolve the calcium so it can be absorbed by the bloodstream more efficiently. Casein proteins in milk assist with mineral absorption, too. They bind to calcium and phosphorus, keeping these minerals in a form that is easier for our digestive system to process and helping to transport the minerals through the gut and into the bloodstream.

Most dairy products are not particularly ultraprocessed. One thing to watch out for with dairy products is added sugar. A 10-ounce commercial yogurt drink can contain more calories than a can of soda. Also, be aware that butter and cheese are often incorporated into high-fat, energy-rich foods without the consumer realizing it.

 An Individual Approach to Nutrition Therapy

What is the “right way to eat” for proper nutrition and for weight management? With or without anti-obesity drugs in the mix, an effective nutrition therapy plan needs to take into account the difficult food environment we all live in. The truth is that plant-based, animal-based, and dairy foods each offer distinct benefits. The key factor is eating the food in an unprocessed or minimally processed state. When the natural microstructure of foods is altered during processing, the nutritional effects are altered, too. Eating whole foods, and avoiding highly processed foods, must be a central tenet of any health-promoting nutritional therapy plan.

At a meeting of the Obesity Society, Dr. Holly Wyatt presented the case of an imaginary patient named Lucy S., a fifty-five-year-old who comes to her doctor’s office for help in managing her weight. She is frustrated with her previous attempts at weight loss, even though she knows it’s important to do so for her health. Her family and friends try to be supportive but their advice collectively amounts to, “Stop eating so much.” Up until the age of thirty, Lucy maintained a weight of about 140 pounds and then started slowly gaining weight. She currently weighs 172 pounds and is 5 feet 3 inches tall and has a BMI of 30 to 31, putting her in the obese category. Her past medical history is significant for hypertension and depression. She has a family history of coronary artery disease; her brother had coronary bypass surgery two years ago.

“What would you do with diet for this patient? What’s the most important dietary factor for weight loss?” Dr. Wyatt asked. “Raise your hand if you think it’s the number of calories. What if it’s the amount of fat in the diet?” A couple of hands went up. “What about the amount of carbohydrates?” Again, a few hands went up.

Dr. Wyatt stressed the difference between weight loss and weight maintenance phases. Weight loss takes place over a finite period, usually months, during which the patient is in a negative energy balance. Fat burning is necessary and a reduction in calories is required. Weight-loss maintenance, on the other hand, is forever, or certainly over a long period of time. During weight-loss maintenance, the patient is in energy balance, maintaining intake with expenditure. Metabolic flexibility is needed to match that intake with expenditure, which usually requires high levels of physical activity.

For patients like Lucy S., who need to start by losing weight, Dr. Wyatt had a simple message: The defining issue for weight loss is how to get into negative energy balance. “You have to eat fewer calories than you are burning to lose weight. Now, that’s not to say the macronutrient composition isn’t important,” she continued. “Where fat and carbohydrates come in is how they may influence how many calories you eat. But it’s a myth that you can eat 6,000 calories [daily] and you won’t gain weight as long as there are no carbohydrates. If people lose weight on a low-carb diet, they are losing it because they are eating fewer calories than they are burning.”

For every patient, the exact journey is going to be different, depending on how they live and what they want to do. There are multiple approaches to nutrition therapy, but the principles behind them are always the same: The scientific evidence supports the essential requirement for an energy deficit.

Here is the rub with all diets: In the face of the addictive brain circuits and a harsh obesogenic environment, they are not sustainable for most people in the long term. The problem is that weight loss from dietary interventions, historically viewed as the product of sheer determination and willpower, fights against the hunger that is generated from the brain’s homeostatic system and the cue-induced wanting that characterizes the brain’s reward circuits.

Diets don’t make the brain’s homeostatic and reward circuits that drive overeating go away. Diets don’t deal with the increased appetite caused by the reward system’s responsiveness to cues in the environment. Increased appetite limits the effectiveness of all dietary interventions, and increased reward responsiveness from the addictive circuits and a decrease in satiety signals persist long after weight loss. In addition, without new learning that lays down new circuits, the brain’s reward circuits continue to pull us to ultraformulated foods and wreak havoc.

Nutrition therapy will remain a go-to strategy for many patients. Most of us have tried all the popular diets. We know that all diet books are too good to be true. It doesn’t mean there is no role for nutrition therapy, however. We need to shift away from the old-school caloric-reduction gimmicks to achieving energy deficits by limiting addictive foods. We need to increase the foods that satiate, and do so on a foundation of a healthy diet. Limit consumption of ultraformulated foods. Increase whatever makes us feel full, including increasing fiber, fats, and protein. The details will look a little different for every individual depending on life circumstances, state of health, and personal preferences, and those details will also change over time.

I asked Dr. Frank Hu, head of the nutrition department at the Harvard T. H. Chan School of Public Health, for his general guidance on what constitutes the foundations of a healthy diet. He responded that there are multiple layers of dietary recommendations. He visualizes a personalized diet pyramid. At the base would be common principles of a healthy diet for everyone, including reducing ultraformulated foods and increasing fruits and vegetables. The next layer would be a little more individualized, perhaps low-carb, more protein, but focusing on healthy sources of protein and fat (such as olive oil, nuts, and fish) rather than saturated fat. And he recognizes that some people may prefer vegetarian or vegan diets.

I asked Dr. Hu if the method of restriction makes a difference in terms of the health benefits that can be achieved. “We don’t know,” he said. “Probably not much difference. The outcome is the level of BMI you’re able to achieve and maintain. It can be done by daily caloric restriction or through time-restricted eating or other methods. But the goal is to achieve a lower BMI, within normal range of BMIs, through diet, exercise, and other lifestyle strategies, or nowadays, through GLP-1 agonists. We don’t know if a lower BMI achieved through diet or lifestyle versus drugs has the same long-term outcome. That’s going to be a very interesting research question.”

“Separate out weight for the moment,” I said to him. “For people living with obesity, if you don’t change body weight, does eating healthy reduce cardiovascular risk?”

“The answer is very clear. Improving diet quality can have benefits on cardiometabolic risk independent of body weight,” he replied. “Data from the largest dietary intervention trial on cardiac disease showed that after five years of diet intervention, cardiovascular disease was reduced by 30% despite very little change in weight among participants. Also, numerous observational epidemiological studies show diet quality is associated with lower risk of cardiovascular disease after adjustment for BMI.”

It would be a terrible mistake to say that one should focus only on drugs for weight loss and maintenance. In the end, we need to change the food preferences that were set and reinforced in our brains for us by the food industry. We will need to make use of various tools—used holistically, in various combinations—to improve our health outcomes.
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The Role of Insulin Resistance

Long before GLP-1s were approved for use in treating obesity, they were developed and prescribed to treat diabetes. A common thread between diabetes and obesity is insulin, the hormone responsible for managing blood glucose and all body tissues, including muscle, fat, and liver. GLP-1 compounds help regulate insulin levels in the body, counteracting the modern diet—full of high-glycemic-index foods. When the body loses the ability to produce and use insulin properly, the result is a cascade of weight and health problems.

Insulin resistance occurs when certain tissues in the body become less responsive to insulin’s function in aiding glucose absorption in skeletal muscles and fat cells. It is a significant metabolic dysfunction that involves a systemic miscommunication between insulin and other tissues in the body, including fat, muscle, and the liver. In muscle tissue, insulin resistance reduces the absorption of glucose from food. In fat cells, it strongly promotes fat storage. In the liver, it can trigger an overproduction of glucose, disrupting overall blood glucose balance.

Insulin signals the liver and muscles to store excess glucose in the form of glycogen, which functions as stored energy in the body. You tap into your glycogen reserves when you exercise, for example. But once glycogen stores are at capacity, additional glucose is converted into fats known as triglycerides and are transported to fat cells (adipocytes) for long-term storage. The liver and muscles serve as short-term reservoirs for glycogen, while fat cells offer almost unlimited capacity for storing triglycerides. This system allows the body to maintain a reliable supply of stored energy.

During periods of fasting, whether between meals, while sleeping, or through intentional fasting, insulin levels naturally decrease. The drop signals the body to draw upon its available energy, first tapping into glycogen reserves. As these reserves diminish, the body shifts to burning fat. When insulin levels are high, the body’s ability to tap into fat stores for energy is reduced. Because insulin levels typically increase in response to rising blood glucose, a pattern emerges. Elevated glucose triggers more insulin, creating a reinforcing cycle in which high glucose and insulin levels persist, continually disrupting the body’s ability to break down fat.

Under normal circumstances, insulin maintains blood glucose within a narrow range by promoting glucose uptake into cells for storage or energy use. In the case of insulin resistance, blood glucose levels rise. To compensate, the pancreas produces more insulin. Over time, this increased demand can overwhelm the pancreas, leading to persistent high blood glucose levels, or hyperglycemia. Hyperglycemia stimulates the liver to convert excess glucose into fat. Because the liver is crucial for managing glucose, this extra fat disrupts its function, further aggravating insulin resistance. Addressing both liver fat and insulin resistance is therefore a primary goal for diabetes management.

“It has become clear that the accumulation of fat in the liver is a direct cause of insulin resistance, setting the scene for the development of type 2 diabetes,” says Dr. Roy Taylor, professor of medicine and metabolism at Newcastle University and a leading expert in diabetes research. His clinical studies show that a consistent reduction in calorie intake can eliminate excess fat within the liver. Insulin can operate effectively again, decreasing the liver’s glucose release into the bloodstream, normalizing fasting blood glucose levels, and even fully resolving insulin resistance.

We know that insulin-resistant individuals should avoid carbohydrates. The conventional wisdom is that obesity leads to metabolic changes and insulin resistance. The mainstream medical view is that obesity comes first. Obesity results in increased adipose tissue mass. At some point, the fat mass can no longer handle the large number of fatty acids. Then the fatty acids spill over into the blood, leading to ectopic fat deposition in various organs, including muscle, which causes lipotoxicity (a harmful accumulation of fatty molecules in the body), inhibited insulin signaling, and the development of insulin resistance. Insulin resistance leads to elevated insulin levels and hyperinsulinemia.

I have long wondered whether it’s the other way around and hyperinsulinemia causes insulin resistance. Insulin is produced and released by the pancreas in response to blood glucose levels. Secretion happens in pulses and is proportional to changes in glucose, other hormones such as GLP-1s, and nutrients, including proteins and fats. Secreted insulin enters the portal vein on its way to the liver. During this “first pass” through the liver, approximately two-thirds of the insulin is pulled out of the circulation and degraded by liver cells. The other third enters the general circulation, which acts on muscles and adipose tissue to promote glucose into cells and suppress glucose production in the liver. When the insulin circulates back to the liver a second time, insulin is further extracted from the circulation.

Dr. Jens Holst and his team in Copenhagen have shown that high carbohydrate consumption and excess energy intake can hinder the clearance of insulin by the liver, affecting the insulin concentration in the body. Dr. Holst and his team studied test subjects and found that short-term carbohydrate overfeeding leads to increased fasting blood insulin concentrations and reduced insulin clearance. Excess carbohydrate intake also promotes liver fat production, leading to increased triglycerides in the liver, which is associated with reduced insulin clearance. In turn, excess insulin secretion after eating a carb-rich meal can saturate the insulin receptors in the liver, further decreasing insulin clearance and leading to hyperinsulinemia. Conversely, a high-fat/low-carbohydrate intake increases insulin clearance.

Dr. Holst and his collaborators conclude that increases in energy and carbohydrate availability are important mediators in the development of systemic hyperinsulinemia. The bottom line is that a high-calorie, high-carbohydrate diet significantly decreases insulin clearance and increases fasting plasma insulin concentrations in the body. This effect is more pronounced with higher carbohydrate intake.

According to Dr. Holst, reduced blood insulin clearance is the initial culprit in the development of hyperinsulinemia. A team led by his colleague Dr. Annemarie Lundsgaard has gone on to demonstrate that diets with reduced carbohydrate and increased fat intake can improve whole-body glucose metabolism and reduce insulin resistance. These studies do not prove that consuming a lot of carbohydrates causes hyperinsulinemia. However, they do suggest a strong link between high carbohydrate intake and reduced insulin clearance, which contributes to higher insulin levels in the blood and reinforces the importance of reducing carbohydrates in the diet.

 Hyperinsulinemia: Too Much Insulin

Hyperinsulinemia appears to be the key to metabolic disease. Hyperinsulinemia, insulin resistance, gain of visceral fat, and glucose metabolism are so intertwined that it has been difficult to determine what comes first. There are ways to tease them apart, however. Medical scientists sometimes look at certain genetic diseases as natural experiments that help unravel the mechanism underlying a disease or condition. Prader-Willi syndrome, a genetic disease of children who become ravenously hungry and have decreased satiety, may be very illuminating in this regard. Prader-Willi is a rare and distinctive syndrome, affecting about one person in twenty thousand worldwide, but I think the general mechanism leading to increased appetite can inform us about common obesity.

Individuals with Prader-Willi typically progress through several distinct nutritional phases during their lifetime. Before birth, babies show reduced movement and growth, leading to smaller birth size. After birth, infants start out with poor appetite and feeding difficulties, but their appetite improves and they gain weight typically. As children with Prader-Willi grow older, they start to gain weight rapidly, without an increase in appetite or food intake; then they show more interest in food but can still feel full, with rising insulin levels leading to more weight gain and increased fat mass.

Eventually, individuals with Prader-Willi transition into phase 3, which can span from childhood into adulthood. During this phase, they develop a ravenous appetite and engage in aggressive food-seeking behavior, struggling to feel full no matter how much they eat. This phase is characterized by high insulin levels, making the body resistant to these hormones and leading to constant hunger and severe obesity. “It’s a remarkable syndrome in terms of going from virtually no appetite to this insatiable appetite,” said Dr. Daniel Driscoll, a clinical geneticist at University of Florida who has studied Prader-Willi syndrome extensively.

The sequence leading to intense eating in Prader-Willi syndrome, Dr. Driscoll has demonstrated, begins in childhood, when insulin levels rise significantly, resulting in rapid weight gain without an increase in food intake. As insulin levels continue to rise, individuals develop their increased interest in food and gain fat mass. Finally, the transition to phase 3 involves the body becoming resistant to insulin. “They will eat food from the garbage, they’ll steal food. Several individuals have had gastric necrosis and burst their stomachs from the insatiable appetite,” said Dr. Driscoll.

Dr. Driscoll thinks, and I agree, that Prader-Willi syndrome can help us to understand the broader problem of obesity. Hyperinsulinemia is a probable trigger for the weight gain and massive overeating in individuals with the syndrome, Dr. Driscoll has concluded, with insulin acting both as an initiating factor and an ongoing driver of hyperphagia and weight gain. Elevated insulin signaling may be the driving force behind the transitions through the various nutritional phases. Dr. Driscoll says he can help young Prader-Willi patients control their eating using a combination of a low-carb/low-glycemic-level diet and drugs; early clinical trials show some success using diazoxide choline, a compound long used for emergency treatment of hypoglycemia. Both the dietary and drug interventions affect the onset and severity of obesity and hyperphagia in these children by controlling insulin levels.

While weight is important for improving overall health, improvements in insulin sensitivity may be as important. When I work on ways to reduce obesity, I am focused mostly on visceral fat. As we have seen, while all fat can cause health problems, visceral fat is unique in causing the inflammatory conditions that are associated with cardiometabolic disease. Treating metabolic disease that results from visceral fat may be more of a priority than treating weight. It is estimated that less than 10% of Americans are metabolically healthy. In addition, research suggests that metabolic damage begins very early in life. Children consume 67% of their calories from ultraformulated foods. It can even begin as early as the first days of life. Over the last several decades, according to an analysis by Dr. Dina DiMaggio of NYU Langone Medical Center, about half of all formulas contain corn syrup solids. Dr. Nancy Krebs at the University of Colorado showed that a measurement of insulin release called C-peptide quadruples in infants consuming such formulas with corn syrups.

Also, cancer is on the rise in young people, including breast, endometrial, and colorectal cancer. Deaths from cancer are two to three times higher in Black and Native Americans. I asked cancer biochemist Dr. Lewis Cantley at Harvard, who studies the drivers of cancers’ growth, about the role of elevated insulin levels. “I’m pretty convinced that high serum insulin levels contribute to the growth of certain cancers,” he said. He made the connection between elevated insulin and cancer because his laboratory discovered an enzyme called phosphatidylinositol 3-kinase, encoded by the PIK3CA gene. Mutations in that gene cause cancer and also lead to the enzyme becoming overly responsive to insulin. This heightened sensitivity significantly increases glucose uptake in cells with these mutations, which is essential for supporting cancer growth. Without the increase in insulin, Dr. Cantley says, the tumors would be held in check by other genes that suppress tumors. According to him, the strong correlation between obesity and cancer rates is probably due to the fact that people living with obesity have high serum insulin. While there are other hormones that can also activate the enzyme, none do it as effectively as insulin. It’s critical that we sort out whether the rise in these cancers is being fueled by diet and insulin.

Both excess energy consumption and a high-carbohydrate diet drive hyperinsulinemia. Hyperinsulinemia is thought to drive the accumulation of visceral fat and the resulting inflammatory and metabolic damage associated with obesity. A recent study by UCLA’s Chyue Wu shows the prevalence of hyperinsulinemia increased dramatically, from 28 to 41%, from 1999 to 2018. There is an epidemic of hyperinsulinemia that is unfolding.

 Eating to Avoid Insulin Resistance

Hyperinsulinemia and insulin resistance often occur along with obesity and insufficient physical activity and are linked to health issues such as high blood pressure and elevated blood lipids. To detect insulin resistance, it’s important to consider tests that reflect these connections. While specialized tests that measure insulin and glucose responses aren’t easily accessible, simpler indicators such as waist circumference, blood triglycerides, and glucose levels are common measures.

An increased waist circumference typically signifies excess abdominal fat, a key indicator of insulin resistance. Abdominal fat, or visceral adiposity, releases free fatty acids and inflammatory markers that can disrupt glucose metabolism. Given that insulin is crucial for regulating fat metabolism, elevated triglyceride levels and other lipid abnormalities are commonly linked to insulin resistance. Fasting blood glucose levels offer a direct measure of how effectively the body manages glucose, with higher levels indicating the presence of insulin resistance.

 A waistline over 40 inches in men and 35 inches in women, a fasting triglyceride level over 150 milligrams per deciliter (mg/dL), and a fasting glucose level over 100 mg/dL are signs of insulin resistance.

Dietary strategies for managing insulin resistance share similarities with strategies for managing type 2 diabetes, since both conditions involve impaired glucose metabolism. For insulin resistance, the emphasis is on foods that enhance insulin sensitivity and overall metabolic health. Managing type 2 diabetes involves stricter alignment of carbohydrate intake and blood glucose levels to coordinate with insulin or medication dosages. For insulin resistance and type 2 diabetes, weight loss is a primary goal. Dr. Katarzyna Gołąbek, dietetics expert at Wrocław Medical University in Poland, asserts that managing calories to reduce body mass should be the cornerstone of dietary recommendations, as reducing even a small percentage of body weight can improve insulin sensitivity.

The low-glycemic-index and moderate-carbohydrate diets endorsed by many of the nutrition and obesity experts also seem to be helpful in reducing insulin resistance along with reducing visceral fat. A study conducted by Dr. Valene Garr Barry at the University of Alabama at Birmingham demonstrated that, among middle-aged participants with insulin resistance, people who followed a low-carb, high-fat plan lost more visceral fat compared to those on a low-fat diet. Dr. Amy Goss, also at University of Alabama, has shown that a ketogenic diet in aging adults with obesity may improve body composition by reducing fat mass relative to lean muscle. Supporting these findings, a 2022 study involving two hundred participants living with obesity compared the effects of a low-carb ketogenic diet with a low-calorie, low-fat diet. The results showed that those on the low-carb diet had greater reductions in overall weight, fat mass, and visceral fat without negatively impacting cholesterol levels.

A study led by Dr. Hana Kahleova at the Physicians Committee for Responsible Medicine showed that a low-fat vegan diet also improved insulin sensitivity and led to weight loss in overweight adults. Dr. Christopher Gardner at the Stanford Prevention Research Center maintains that both low-calorie and low-carb diets can be effective if people can adhere to them over time. Ultimately, the most successful diet will be one that is easiest for an individual to maintain.

 The Role of Fasting

Many people lose weight by altering not just what they eat, but when they eat. An especially effective timing strategy is intermittent fasting. It’s another way to adjust your reward and satiety systems, reduce total caloric intake, and loosen the grip of food addiction. It’s also a useful strategy for cutting carbohydrates and pushing back against insulin resistance by cutting overall caloric intake.

Intermittent fasting restricts eating to designated time periods. It has gained popularity because it offers a flexible and straightforward way to manage weight, and tends to appeal to those seeking an alternative to traditional calorie-restriction diets. It also fits well with the current trend in personalized nutrition, giving individuals the freedom to choose fasting periods that align with their preferences and daily routines. By alternating between periods of normal food intake and periods of very low or no food intake, intermittent fasting may help some people adhere to their eating plan by providing regular breaks from calorie restriction.

There is no consensus on the optimal duration, but some experts suggest a fasting window of at least fourteen hours. Most Americans consume food within a twelve-hour daily window. Typically, the fasting hours will coincide with sleep or occur when meals, like breakfast, are missed. To experience the benefits of intermittent fasting, the break from eating needs to extend beyond the standard twelve-hour time frame. Modified and intermittent fasting plans may allow between 50 and 500 calories on “fast” days. These calories are usually consumed as low-calorie liquids or supplements.

Dr. Lisa Chow at the University of Minnesota, who studies the treatment of insulin resistance and diabetes, has shown that many people eat for more than fifteen hours a day, with their only real break from eating occurring during sleep. “In short, people are eating all the time,” she says. Her research links the length of a person’s eating window to their body mass index, showing that a smaller eating window is associated with a lower BMI.

When eating is restricted to a set time window, many people consume fewer calories without consciously trying. This drop in calorie consumption helps create an energy deficit essential for weight loss. Additionally, intermittent fasting helps reinforce healthier eating patterns. Setting regular meal windows may encourage greater awareness of food choices and portion sizes, promoting habits that can support long-term weight management. Several studies show that the caloric restriction that accompanies intermittent fasting is helpful in reducing insulin resistance.

Another potential benefit of intermittent fasting is improved metabolic flexibility. During fasting, the body transitions from relying primarily on glucose for energy to increasing fat oxidation, effectively utilizing stored fat. According to Dr. Courtney Peterson, a professor at the University of Alabama at Birmingham, this metabolic shift typically takes place after around fourteen to twenty-four hours of fasting, at which point a noticeable rise in fatty acid oxidation begins. The longer the fasting period, the more efficiently the body can mobilize fat reserves for energy.

As with every dieting and weight-loss strategy, I ask: How long does it last? The periodic and alternate-day fasting approach, which typically involves twenty-four hours of water-only intake repeated several times weekly or monthly, has been shown to be effective for short-term weight loss. However, it also tends to result in high hunger levels, complicating long-term adherence. There is conflicting evidence regarding its efficacy. For example, alternate-day modified fasting did not prove to be more effective for long-term weight loss than traditional dieting (continuous energy restriction), though it did show improvements in insulin sensitivity among people with insulin resistance. The high dropout rates suggest that maintaining this regimen long term can be difficult.

The good thing about intermittent fasting is that there are so many variations that people can adapt to their own preferences. I do not like to fast for prolonged periods, but I have little problem consuming a very low number of calories on some days.

The fasting mimicking diet, created by Dr. Valter Longo as an alternative to traditional fasting for cancer patients, shows signs of enduring efficacy. This diet mimics the effects of fasting while allowing limited food intake. The diet is low in calories, protein, and carbohydrates, with an emphasis on unsaturated fats. Typically, it’s followed for three to five days and repeated no more than once a month. According to Dr. Peterson, “After doing three cycles spread over a period of three months of the fasting mimicking diet, participants did lose weight and keep that off in the long term.”

Intermittent fasting is a behavioral adjustment as much as a dietary one, so people’s personal responses have a big impact on their ability to maintain the program. Many fasters report positive experiences, and some individuals experience improvements in metabolic markers, such as enhanced insulin sensitivity and better blood glucose levels. For others, the real benefit is simplified meal planning, which makes it easier to prioritize healthier food choices.

Still, some dieters struggle to maintain longer fasts. Fasts of eighteen hours, for example, can interfere with social eating situations and other aspects of daily life. A serious difficulty for most people is hunger or intense cravings during fasting periods, which can lead to overeating or opting for less nutritious foods during timed meals and snacks. Intermittent fasting should be approached with caution during pregnancy or by people who are managing diabetes or hypoglycemia. It is also risky for people who have eating disorders, as Dr. Nicole Spartano of Boston University School of Medicine notes: “If someone has a tendency toward anorexia or binge eating, fasting could worsen those issues.”

Overall, though, intermittent fasting is proving to be an effective component of a comprehensive weight management strategy. Adjusting the times you eat is a quintessential example of behavior change. The documented benefits of intermittent fasting demonstrate that, in addition to drugs and nutrition, behavior is an important factor in the journey toward achieving and maintaining a healthy weight.
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Eating to Support Health

Every five years, the US Department of Agriculture and the Department of Health and Human Services provide updated guidelines on what people should eat and drink to meet their nutrient needs, to promote health, and to prevent disease. But these guidelines are written for healthy people at a time when the number of people who fit that description is dwindling.

Nearly a thousand deaths a day are linked to diet-related disease in the United States alone, and about 90% of the annual $4.5 trillion healthcare spending is attributed to managing and treating chronic diseases and mental health conditions. We need dietary guidelines to address the needs of the majority of the population that is overweight, obese, and/or insulin resistant or prediabetic. And we need guidelines that are flexible enough to provide vital health benefits for people whether or not they are taking anti-obesity drugs.

There is also a whole other emerging need: dietary rules for people who stop taking the GLP-1s, a new and fast-growing population. There is proof that people can sustain weight loss after stopping GLP-1 drugs. The key is to find another effective tool for after the medications are stopped.

Virta Health, a company that specializes in providing carbohydrate-restricted nutrition therapy for patients with type 2 diabetes, studied individuals who took either semaglutide or tirzepatide and later discontinued those medications. Company researchers showed that patients who stopped taking medication and went on a low-carbohydrate diet with nutrition counseling were able to maintain their weight after stopping the medication. Weight remained stable during the eighteen months that patients were followed after they stopped taking medication. Not only did the program involve a low-carbohydrate diet, but it also provided intensive behavioral coaching. That built-in accountability is in no small part the reason for the success.

The conventional wisdom is that low-carb diets are hard to sustain for the long term. I asked the study’s principal investigator, Dr. Shaminie Athinarayanan, at Virta, about the number of patients dropping out of the study. “With the right support and guidance, this lifestyle intervention can be maintained over the long term,” she said. “In our clinical trial, we observed remarkable retention rates. At two years, 74% of participants remained in the study. We extended the trial and 87% of those who stayed through the two-year mark opted to continue.” When I asked if she thought a healthy low-carb diet could really work when a patient was off the drug, she responded, “Yes, absolutely. A healthy low-carb diet can be effective if it is highly personalized to suit individual needs and preferences.”

Surprisingly, this is the only study that has explored dietary interventions for after the medication is stopped. Then again, maybe I shouldn’t have been surprised, because it’s not in the pharmaceutical industry’s interest to come up with alternatives. But those studies will happen, and we will learn more about how to sustain weight loss after going off GLP-1 medications. If people need help resetting their weight, going back on medication for a period of time is certainly an option.

There is an important question about intermittent use that needs to be answered. In discussions with colleagues at the FDA, some wondered if there was a chance the GLP-1 medications would become less effective over time if one adopted an on-and-off strategy. With certain other drugs that affect the brain, there is a change in receptors that can lead to the drugs’ diminished efficacy over time. There’s no evidence of this at present with the GLP-1 drugs, but it’s a question that needs to be investigated.

With all that in mind, I sought out experts in health and nutrition and asked for their views on improving our diets—not for some idealized, healthy population, but for a population that is increasingly burdened by toxic visceral fat and insulin resistance, and that is increasingly turning to pharmaceutical treatments for help.

A surprising trend I noted in their replies was consensus on a diet that is lower in rapidly digestible carbohydrates, especially processed carbs, and is generally lower in grains overall. In particular, nutrition experts are zeroing in on the hazards of carbs with a high-glycemic index, which is a measure of how a food affects blood sugar levels after being consumed. High-glycemic carbs break down rapidly and flood the body with glucose. It is those carbohydrates that are causing metabolic chaos and dragging down our health.

 Carbohydrate Quantity and Quality

Until recently, doctors and scientists who advocated low-carb diets were viewed as on the fringe. They had separate meetings and had to form their own societies. The meetings had a cult-like feeling, with zeal sometimes mixed with a reluctance to fully understand the range of consequences of their approach. Despite that, it appears they were right about the deleterious role of processed carbohydrates on human health.

“Low-carbohydrate” typically means getting less than 10 to 20% of daily calories from carbohydrates. In contrast, general dietary guidelines recommend that 45 to 65% of daily calories come from carbohydrates. Low-carb diets also tend to increase the proportion of protein and fat intake, which promotes satiety, leading to prolonged feelings of fullness. In the context of weight management and appetite regulation, low-carbohydrate diets help stabilize blood glucose levels, which prevents the sharp fluctuations that can trigger hunger. Additionally, as the body shifts from using glucose to using ketones—produced from the breakdown of triglycerides—as an energy source, hunger is further suppressed.

Due to these metabolic changes and appetite reduction, low-carbohydrate diets often result in more rapid initial weight loss than other diets. This rapid weight reduction prompts questions about whether the lost weight is predominantly fat or water. For managing insulin resistance, the primary objective is to reduce liver fat.

But the focus solely on low-carb diets misses an important point, says Dr. Walter Willett, a professor at the Harvard T. H. Chan School of Public Health. “It’s about the quality of carbohydrates. The carbs should be whole grain and high fiber. Avoid foods strongly associated with weight gain, like refined carbohydrates, potatoes, corn, and peas and instead consume whole grains, yogurt, fruits, and vegetables.” According to him, the optimal diet for the insulin-resistant population has recommendations similar to the average population, focusing on reducing refined carbohydrates and high-glycemic foods.

 Dr. Gardner is even more negative than Dr. Willett in his views toward carbohydrates. Dr. Gardner says the optimal diet for an insulin-resistant person is a plant-based Mediterranean diet with no added sugar and no refined grains. He suggests that 50 to 55% of calories come from fat and fewer calories from carbs. “Whenever you say ‘low carb,’ it’s low carb compared to what? Compared to the dietary guidelines recommendation of 45 to 65% of calories from carbs? Yes, people should be eating less than that because most of that is wheat,” he says.

Dr. Gardner reports that for the average American, 40% of calories come from refined grains and sugar. “If there’s anything I’m willing to give up, it’s grains, all grains. Even with durum wheat and whole-wheat bread, it’s still processed, with the same glycemic index as white bread. Americans eat so much wheat, it’s amazing—most of the US grains are bread, pizza crust, bagels, and such.” He says he’d like to see the average American follow a high-fat Mediterranean diet with about 40% of calories from carbs. What he calls the “Mediterranean-Plus” diet has the additional restriction of avoiding added sugars and refined grains.

Dr. Gardner’s research has focused on the potential health benefits of various food patterns and dietary components. In a recent trial, he randomized 609 adults who were living with overweight or obesity to either a healthy low-carb or a healthy low-fat diet. Its results showed similar weight loss and improvements in metabolic health markers with a low-fat diet and a low-carb diet. He says low-fat and low-carb diets can both work for weight loss; the choice is more about which route is easier to adhere to for a given individual.

Dr. Gardner’s study aimed to determine whether improvements in diet quality or changes in macronutrient composition were associated with differential weight loss when someone was on either a low-carb or a low-fat diet. But the study also tracked individual differences in insulin production and certain genetic components that have been shown to alter an individual’s response to dietary macronutrient composition. The researchers found that there was a difference between low-carb and low-fat diets for reducing visceral adipose tissue. “Low carb was better,” he says.

At the University of California, Irvine, Dr. Matthew Landry is researching the optimal diets for preventing chronic disease. His current work focuses on the benefits of plant-based diets. “At the end of the day, I think both low-fat and low-carb diets end up with a lot of the same health outcomes,” he said recently. “Taking a step back, I think the bigger thing that impacts health is a plant-based diet, removing meat. That has always been of bigger interest to me.”

As an optimal diet, Dr. Landry recommends a moderate low-carbohydrate plant-based diet. “Going completely to the vegan side is ambitious for many individuals,” he says. “I still think we can get some benefits at just a vegetarian diet, or even just this flexible mostly vegetarian but occasionally omnivorous diet. You can still do some dairy, some eggs. I might exclude whole grains for the insulin-resistant person.”

 Lower Carb Versus Ketogenic Diets

Within the obesity medicine field, there is a debate on whether to follow a more moderate low-carb eating pattern or a more restrictive, ketogenic pattern. “There are two camps. There’s the camp that follows a low-carb ketogenic diet, and there is a camp that recommends a modified lower-carb, higher-protein diet based on what the patient can sustain,” said Dr. Angela Golden, who runs an obesity management practice in Flagstaff, Arizona.

I spoke to one expert on ketogenic diets, Dr. Eric Westman, director of the Duke Keto Medicine Clinic in North Carolina, who defended the keto diet, arguing that the formula for weight loss can be boiled down to one direct, uncomplicated statement: If you can push your metabolism into ketosis by cutting carbohydrates instead of using glucose for fuel, you will start burning body fat. “Fat burning, or ketosis, happens naturally,” Dr. Westman said. “After two or three days of fasting, everyone goes into nutritional ketosis. If you eat carbs, you’ll burn the carbs before you can burn the fat off your body. To burn fat, just don’t eat carbs.”

What Dr. Westman doesn’t deal with is that if you cut carbs but eat fat instead of those carbs, the body has to burn that additional fat, resulting in no net loss of fat. Even though he doesn’t tell people on low-carb diets to restrict calories, they are restricting calories. Although the specifics of ketogenic diets can vary, most focus on significant decreases in carbohydrate consumption. A healthy ketogenic diet will also avoid ultraformulated and refined foods. Ketogenic diet plans generally allow balanced intake of saturated, monounsaturated, and polyunsaturated fats. Such diets are also associated with negative outcomes in some patients, including raising low-density lipoprotein (“bad”) cholesterol (LDL-C) and causing fatigue and brain fog at some stages of the diet.

 To achieve ketosis, you have to limit your carb intake to between 20 and 30 grams per day, maybe up to 50 grams for some people. Dr. Westman acknowledges that the advice “just don’t eat carbs” will be difficult to follow for patients who suffer from cravings for sugar or bread, but he claims that high-protein, very-low-carb diets have the same effect on appetite as GLP-1 drugs. “In my practice, I don’t use drugs. You can get the same result, the same reduction in appetite as GLP-1, if you just cut out carbs. The food noise goes away,” he told me.

The big question I had for Dr. Westman was how sustainable the keto lifestyle is. My experience has been that people can stick with Atkins or similar diets for a time and lose weight, but sooner or later, they will revert to their old eating habits and gain it all back. He insists that a low-carb approach can be sustainable. “I’ve had people on very-low-carb diets for twenty years.”

I asked Dr. Westman if he had a diet for people who want to get off GLP-1 drugs and sustain their weight. “The company wants you on them forever. The State of North Carolina stopped paying for the drugs because they are breaking the bank,” he first said. Then he answered my question: “It’s low-carb keto.” But most doctors working in obesity medicine are a lot more flexible than Dr. Westman is in their views of a strict ketogenic diet.

What I am hearing in talking to the experts is a general convergence on a lower-carbohydrate (or moderately lower-carb), plant-predominant eating pattern. Interestingly, I note that some of the people who had advocated for a high-fat, hard keto diet have eased up on that recommendation because, for some people, such an eating plan is hard to sustain. It seems that everybody is meeting in the middle: lower carbs; healthy fats; lean, non-processed meat; lots of whole, non-starchy vegetables; and low-glycemic foods. And everyone agrees that ultraformulated, high-glycemic-index foods are the enemy of weight loss and good health.

 Addressing Concerns About Low-Carb Eating Patterns

Cardiologists for decades were focused on reducing fat in the diet, especially saturated fat. Yet, in talking to three of the leading preventive cardiologists in the world, Dr. Peter Libby, Dr. Brian Ference, and Dr. Jorge Plutzky, I learned that none were overly concerned about patients choosing a low-carbohydrate diet that might increase their fat or saturated fat intake. They want to see their patients who have increased visceral adiposity lose weight. “For most people, you don’t worry too much about saturated fat in reasonable levels; it’s not going to affect people that much. It won’t change their metabolic parameters,” Dr. Plutzky told me.

I asked Dr. Libby directly, “What do you think about patients who are trying to lose visceral fat who cut out rapidly digestible carbs but increase saturated fat?”

“The health benefits are going to be terrific,” he said. “I am cool with that.”

“If their LDL-C bumps to a point that I don’t want, then we will have a shared decision-making about treating that,” he said.

Reducing LDL-C, a type of blood lipid that circulates in the blood and is referred to as “bad cholesterol,” has dramatically reduced the incidence of atherosclerotic cardiovascular disease and cardiovascular deaths. The more one can reduce LDL-C, the more one can reduce cardiovascular risk. I am a strong believer in getting LDL-C as low as reasonably achievable and for as long a period of time as possible. Reducing the incidence of smoking and making available effective lipid-lowering agents has dramatically changed the course of people dying from atherosclerotic cardiovascular disease.

Some individuals on a low-carbohydrate diet will have an increase in their LDL-C levels. Further testing, such as for particle number, which is the amount of ApoB (a protein molecule) carried on lipoproteins, may bring clarity to their cardiovascular risk. In any case, elevated LDL-C is easily treatable.

It is not the whole picture, however. In the face of increasing obesity and diabetes, the prevalent blood lipid picture that is emerging is one of high triglycerides. In addition to LDL, triglyceride-rich lipoproteins contribute to atherosclerotic heart disease. There is reason to believe that they, too, are a causal cardiovascular risk factor, Dr. Libby told me. “Triglyceride-rich lipoproteins promote inflammation much more than LDL.” Refined carbohydrates stimulate production of those particles in the liver.

At the American Heart Association’s 2024 annual scientific meeting in Chicago, I asked the experts on a panel that presented the Annual Lipid Update if they agreed that rapidly absorbable carbohydrates are a big part of the problem we are seeing with elevated triglycerides. From the organization that focused for decades on saturated fat, there was remarkable agreement that refined carbohydrates were a part of the problem.

Reduction in weight can dramatically change cardiovascular risk. Diet quality is important. Reducing both rapidly absorbable carbohydrates and switching to healthy fats will reduce cardiovascular risk. Still, as Dr. Libby pointed out to me, people focus too much on what they’re eating rather than on how much.

 Building on the Mediterranean Diet

Dr. Iris Shai, a professor of nutrition and epidemiology at Ben-Gurion University in Israel, conducted one of the most rigorous and important dietary clinical trials, designed to make direct comparisons between competing dietary approaches. She compared a modified Mediterranean diet to low-carb and low-fat diets on a group of 322 moderately obese test subjects and showed that a low-carb and Mediterranean diet outperformed the low-fat diet at two years. Participants lost weight more rapidly with the low-carb diet, but at twelve months, their results were not different from those on the Mediterranean diet. At six years, more people sustained their weight on the Mediterranean diet than those on the low-fat or low-carb diet.

A notable feature of the Mediterranean diet is its high intake of vegetables, legumes, fruits, whole grains, and nuts. The diet also includes moderate poultry and fish, while limiting red meat. People who follow this diet consume moderate amounts of dairy products like cheese and yogurt, low amounts of eggs, barely any sweets at all, and often a modest amount of wine with meals. In general, the Mediterranean diet is characterized by minimal consumption of saturated fats and sugar, which helps avoid high-calorie foods and highly palatable combinations of food that are high in fat and sugar.

In discussing her findings, Dr. Shai pointed out that for the Mediterranean diet, what you do not consume matters even more than what you do. “You are free of junk food, of trans fats, processed meats, sugars, and sodium, and you are consuming high amounts of vegetables, fruits, and all the good things that come from nature,” she said.

Dr. Shai’s comments hint at a valuable insight: The notion of a single “Mediterranean diet” is an illusion. Although people commonly talk about the “Mediterranean diet” as if it were a single thing, the Mediterranean is a vast region encompassing a wide variety of eating styles. Scholars such as Dr. Kate Gardner Burt at Lehman College have done a good job of debunking this generalization. Although there are many cultures and countries in the region that have similar elements in their diets, it is unclear whether the nutrient profile called the Mediterranean diet reflects the actual dietary pattern of any specific one of them. For example, pre-industrialization, the shepherds of Sardinia ate lard and cheese, and pork and lamb have long been staples of the Greek diet.

What we know today as the Mediterranean diet is an idealized version of what nutritional epidemiologists consider a healthful diet. The most notable healthy feature that characterizes the “Mediterranean” style of diet is its emphasis on whole foods and its lack of ultraformulated foods. That is the core healthy principle behind this style of eating.

The breadth of the Mediterranean diet is also its primary drawback. It provides an overall eating plan, but does not give guidance on specific portion sizes. Patients may find it ineffective because some people can be fooled into thinking that eating healthy food allows unlimited portions or allows eating more for extra nutrients, which can result in high calorie intake.

Dr. Ioannis Nikitidis, a medical doctor and registered dietitian in Crete, Greece, understands that the Mediterranean diet is limited as an anti-obesity plan because it doesn’t necessarily address the issue of satiety or result in lower calories. “I don’t think that the Mediterranean diet alone is the ideal approach to tackle obesity and to help a patient get the maximal results in his weight-loss attempt. Some elements of the Mediterranean diet must be combined with elements of other diets, i.e., keto, to get the best possible result for the patient,” he says. “The feeling of satiety is of great importance when you try to help someone to lose weight. For me, satiety should be considered carefully.”

The macronutrients of the Mediterranean diet are about 40% energy from fat, 20% from protein, and 40% from carbohydrates. “I don’t think that this ratio of macronutrients is ideal for weight loss and satiety,” Dr. Nikitidis adds. “I suggest a 25% fat, 35% protein, and 40% carbohydrate ratio. Increased protein means increased satiety. I don’t go as high as the keto diet, but I get partly some of the keto diet benefits. My preferences when talking about protein sources are chicken, turkey, and low-fat dairy products to avoid an increase in the LDL cholesterol. And I suggest fish to ensure getting the beneficial omega-3 fatty acids. I understand that fish is easier to find in Greece than in other countries, but the cost is still high compared to meat.”

Dr. Nikitidis recommends a modified Mediterranean diet with a high fiber content to address issues of satiety. “The number of vegetables, legumes, fruits, whole grains, and nuts that are consumed makes a good combination of fibers and complex carbs. They help you limit any constipation issues and feel better, and in addition, they hydrate you. Hydration is important because if you are dehydrated, the feeling of hunger is greater and comes quicker. Thus, high fiber intake combined with high water consumption is a great combo. In addition, the fruit-vegetables combination increases the intake of vitamins and minerals.”

 A Dietary Foundation

There is no such thing as a perfect nutrition plan. Given the diversity of individual biology and environment, how could there possibly be a single solution? But as we have seen, there are some foundational principles that can be broadly applied for better health. Nutritional plans that cut caloric intake, focus on whole foods, and reduce carbohydrate consumption while supplying enough nutrients and micronutrients to sustain the body, allow for weight loss. In order for such an eating program to be sustainable, it must also be consistent and satisfying.

GLP-1 medications don’t change the fundamentals of healthy eating, but they do make it easier to change eating habits. Physicians who care for people with obesity celebrate that they can recommend that patients on medications focus on diet quality rather than on calories. With all our medical and technological advances, it is striking that we need to tell people to focus on diet quality. The food industry has been regrettably successful at separating calories from nutrition. I always thought phrases like “empty calories” and “junk food” applied to a side segment of our food supply. Unfortunately, those terms have come to represent an increasing portion of our food intake. The food industry has figured out how to, in the words of Dr. Lydia Alexander of Kaiser Permanente, decouple energy intake from nutrition.

On average, people with obesity make seven serious weight-loss attempts over their lifetimes, trying out multiple styles of diets. With so many options to choose from, I asked an obesity medicine colleague, Dr. Jennie Stanford, a nutrition expert physician, to extract a “foundational eating pattern” that can help guide sustainable weight management. The goal was to come up with principles of a healthy diet that are applicable whether someone is on medication or off medication. In general, such a pattern should emphasize a moderate intake of lean protein, be plant-predominant, focus on low-glycemic carbohydrates and minimally processed foods, include healthy fats, and avoid extreme caloric restriction.

This is the basic blueprint to guide eating for good health.

 Moderate Intake of Lean Protein

Our bodies cannot function without protein, and if dietary protein intake is insufficient, our bodies will begin breaking down protein stores from muscles and organs. The building blocks of protein molecules are called amino acids. Amino acids are required to build and maintain muscles and soft tissue; they are also necessary for cell-to-cell signaling, DNA synthesis and replication, and the basic metabolic reactions in cells. Our bodies can make many types of amino acids, but there are nine amino acids that we can obtain only through diet.

Protein sources that contain all nine essential amino acids are called complete proteins, whereas protein sources without them all are referred to as incomplete proteins. Animal proteins tend to be complete. A few plant protein sources are also complete. Most plant protein sources are incomplete individually but can be combined to be complete in total.

Protein needs vary widely depending on age, sex, activity level, health status, and individual metabolic factors. The recommended daily allowance (RDA), set by the National Academies Food and Nutrition Board, is an established threshold that is meant to represent the amount of a particular nutrient that is adequate for body functions in healthy people. For decades, the amount of protein in the RDA was set at a suboptimal level, at a maximum of 0.8 grams per kilograms (g/kg) of body weight.

A substantial amount of evidence suggests a diet that has more protein than the current RDA helps optimize metabolism, regulate appetite, maintain a healthy weight, preserve lean body mass, promote healthy aging, encourage physical recovery, and support physical strength. Higher protein diets also promote satiety, increase calorie burn, and help maintain lean muscle mass. Evidence suggests that substituting more protein for refined grains also tends to reduce insulin resistance and other markers of poor metabolic health.

The current RDA defines protein needs according to body weight only. A better foundational principle is to estimate protein needs as part of the total caloric intake. The ideal percentage of total daily calorie intake from protein ranges between 25 and 40% for most people, depending on different situations. Protein provides four calories per gram, the same as carbohydrates. If protein makes up 30% of a daily intake of 1,600 calories, that equals 480 calories, or 120 grams of protein.

To easily calculate daily protein intake, aim for grams of protein to be at least 75% of your body weight in pounds. For example, if you weigh 160 pounds, consume at least 120 grams of protein per day. This recommendation might not be suitable for individuals with insulin resistance, those aiming for specific fitness goals, individuals recovering from illness or surgery, those taking medications for weight loss, or others with unique circumstances. Personalized nutrition plans are important for determining your specific requirements.

Bottom line: Protein should come from lean sources that contain a good portion of their calories in protein, with minimal healthy fats or other added ingredients. Good sources of lean protein include poultry breast or wing meat (like chicken or turkey), lean cuts of pork, bison, eggs, quinoa, legumes, fish, shellfish, and seafood.

Appropriate serving sizes of protein would be about six ounces of meat or fish (about the size of one’s palm); two whole eggs or three to four egg whites; a half cup of quinoa or legumes; a half cup of Greek yogurt or cottage cheese; one cup of tofu; and one-quarter cup of nuts. Animal sources of lean protein should take up about one-quarter of the plate. Good sources of animal protein may also contain healthy fats, and good sources of plant-based protein will also contain low-glycemic carbohydrates.

 Plant-Predominant Eating

Plant foods are some of the most anti-inflammatory options available in our modern food supply. Plants can be eaten in minimally processed form, which preserves their valuable nutrients and micronutrients, including vitamins, minerals, and antioxidants. Antioxidants suppress the formation of damaging, proinflammatory molecular fragments, called free radicals, that can increase the risk of many chronic diseases. Exceptional sources of antioxidants include berries, citrus fruits, green leafy vegetables, cruciferous vegetables, beans, sweet potatoes, and quinoa. Diets high in antioxidants have been shown to reduce the risk of cardiovascular disease, anemia, certain cancers, joint diseases, inflammatory diseases, and cognitive decline.

 Most plant foods contain dietary fiber, an important element within a healthy diet. Fiber helps promote satiety, reduce calorie intake, maintain a healthy weight, control blood glucose, regulate bowel movements and digestion, and support a healthy gut microbiome. A diverse, balanced gut microbiome is important for human health in numerous ways, some of which are still being discovered. Dietary fiber is a prebiotic, meaning that it acts as food for the microscopic organisms living within the gut. Fiber is also a component of low-glycemic carbohydrates, which help control blood sugar. Many nutrition and obesity researchers now agree on the health benefits of a plant-predominant diet that does not contain ultraformulated foods.

Dr. Robert Kushner, the obesity medicine clinician at Northwestern University, uses “more plant-based, less red meat days, focusing on fruits, vegetables, and whole grains.” What’s the difference between vegetarian and plant-based diets? It’s the absence of processed foods. For example, you wouldn’t eat fried zucchini in the latter, although this would be fine in the former.

“Plant-based is still very scary for a lot of people,” says Dr. Jennifer Ng, a New York City–based internist and obesity medicine specialist who is a proponent of plant-based eating. She thinks a plant-based diet with a small meat component (flexitarian) is generally more palatable to younger patients. According to Dr. Ng, studies show that plant-based diets are associated with weight loss and lower BMI, along with longer adherence to such diets, further reducing the risk of obesity. Randomized controlled trials indicate that plant-based diets can be more effective for weight loss than other diets, although some studies show similar efficacy across different diets. Plant-based diets aid weight loss through high fiber content and lower caloric density.

There is evidence that diets low in animal-based foods and higher in healthy plant foods are associated with a reduced risk of cardiovascular mortality and disease, and type 2 diabetes. These diets enhance insulin sensitivity in individuals who are overweight or obese. They lower LDL cholesterol levels, protect against gastrointestinal cancers, and reduce inflammatory markers.

Bottom line: The most healthful type of plant-based diet, called “plant-based whole-food eating,” includes whole grains, fruits, vegetables, legumes, seeds, and nuts while avoiding unhealthy processed and refined plant-based foods.

 Healthy Fats

In contrast to the low-fat-diet craze of prior decades, a foundational eating pattern includes healthy fats in the mix. The evidence of a relationship between saturated fat and cardiovascular disease is complex and hotly debated. However, there are fats that are clearly healthful and beneficial, and that fight chronic diseases. Unsaturated fats (polyunsaturated fats and monounsaturated fats), specifically omega-3 fatty acids and omega-6 fatty acids, are essential dietary components.

Omega-6 fatty acids are important for blood clotting, immune functions, muscle contraction, cell structure, and skin health. Omega-6s are found in plant foods like nuts and seeds, and in some animal products as well. There can be too much of a good thing, however. In recent years, the intake of omega-6 fatty acids in the typical Western diet has increased dramatically due to the seed oils that are prevalent in highly processed foods. Seed oils are cheap and can be used as sources of fat to improve food textures and extend shelf life, so many processed foods are made with them.

The problem is that seed oils (such as soybean oil, canola oil, corn oil, and safflower oil) are proinflammatory, and they contain an excess of omega-6 relative to omega-3 fatty acids. Before the prevalence of processed foods, people usually ate omega-6 to omega-3 fatty acids in ratios from 1:1 to 4:1. Currently, sources estimate that the ratio of omega-6 to omega-3 is 20:1 or higher, which leads to a proinflammatory diet.

A useful compensation is to increase intake of omega-3 fatty acids, which are important in cognitive functioning, reducing inflammation, improving joint health, aiding vision, promoting cardiovascular health, and decreasing the risk of many chronic diseases. Eicosapentaenoic acid (EPA) and docosahexaenoic acid (DHA) are two common omega-3 fatty acids. These can’t be made by the body, so they must be obtained in the diet.

Bottom line: Good food sources of omega-3s include extra virgin olive oil, avocado oil, avocados, chia seeds, flax seeds, nuts, and fatty fish. How much omega-3 fatty acids are needed on a daily basis can vary based on a number of factors, but a general recommendation is at least 1.5 to 2 grams per day. For reference, four to six ounces of salmon contain about 3 grams of omega-3 fatty acids, and one tablespoon of chia seeds contains about 2.5 grams. Eating three servings of low-mercury fish per week or having a serving of chia seeds each day would help meet the omega-3 goal.

 Extra virgin olive oil is another good way to get more omega-3s into your diet. It is a versatile cooking oil, available in a variety of flavor intensities, and it can be used to prepare a variety of foods. Avocado oil is another common healthy fat, rich in omega-3 fatty acids. It provides a strong flavor and is better suited for savory foods; it is also better than olive oil for cooking because it has a higher-temperature smoke point.

 High-Fiber, Low-Glycemic Carbohydrates

Much of the confusion surrounding carbohydrates centers around definitions. “Complex carbohydrates” is a term that should have been retired a long time ago, because it includes both starches, which are digestible, and fiber, which is not. I think it’s best to focus more clearly on the health risks from excess consumption of “rapidly digestible” or “rapidly absorbable” carbohydrates. Rapidly digestible carbohydrates include sugars and starches that are readily broken down into glucose, causing a rapid rise in blood sugar. Sugar and starch contribute to the highly palatable food combinations that drive our reward/addictive circuits.

Rapidly digestible carbohydrates contribute to metabolic disease, including visceral, liver, and epicardial (cardiac) adiposity. Under any eating pattern, starch and sugar need to be reduced as much as possible. High-carbohydrate diets act to increase visceral and liver adiposity and inflammation, especially in people who live with insulin resistance.

Dietary fiber is also a carbohydrate, but a very different kind. It is a nondigestible carbohydrate that plays a positive role in reducing gastrointestinal motility, feeding the gut microbiota, and helping to reduce inflammation. Soluble fiber contained in oats, legumes, fruits, and vegetables acts as a bulking agent that absorbs water and combines with bile acids and aids in reducing blood lipids. Insoluble fibers aid in gastrointestinal movement.

The federal Dietary Guidelines Advisory Committee uses the term “total grains,” which include whole and refined grains, and has recently suggested the majority of the total grains that people eat be comprised of whole grains. But the term “whole grains” is complicated as well; it can include large amounts of starch as well as fiber and protein.

The case for whole grains is that they provide some nutrients and fiber beyond starch. For example, whole grains are naturally rich in B vitamins, especially folate, thiamine (B1 ), riboflavin (B2 ), and niacin (B3 ). Most whole grains are rich in iron, magnesium, selenium, and zinc. The germ in whole grains contains essential fatty acids, such as omega-3s and omega-6s. Whole grains provide unique phytochemicals that are mostly lacking in refined grains, because these healthy compounds are concentrated in the bran and germ.

The case against whole grains is that they are a major source of starch, which contributes to visceral and liver fat in vulnerable people, and all of the essential nutrients they contain can also be found in other foods. The fiber in whole grains is primarily soluble fiber, which does have certain helpful mechanical properties for gastrointestinal motility. More useful soluble fibers could be obtained from fruits and vegetables.

One of the reasons the US Dietary Guidelines Advisory Committee has tiptoed around the issue of grains is that, back in the 1940s, the Food and Drug Administration decided, in the face of national nutrient deficiencies, to allow the fortification of refined grains with vitamins and minerals. The most recent of these efforts was the fortification of refined grains with folate to reduce the risk of neural tube defects during pregnancy. Ever since, the FDA has essentially used refined grains as the delivery system of choice to prevent folate deficiency and fetal neural tube defects.

At the meeting of the 2025 Dietary Guidelines Advisory Committee, members floated a proposal to reduce the recommended daily servings of total grains for everyone above the age of one. The chair of the committee declined to consider the idea, on the grounds that grains had been chosen as a carrier for vitamins and minerals needed to address common nutritional deficiencies. Dr. Deidre Tobias from the Harvard T. H. Chan School of Public Health objected that “refined grains should not be consumed just to get multivitamins.” For now, the US dietary guidelines continue to promote a diet heavy in total and refined grains, even though such a diet is causing metabolic chaos in a large segment of the population.

A helpful way to evaluate the quality of a carbohydrate is to look at its glycemic index. Glycemic indices are broken into three groupings: low (less than 55), meaning the food has minimal impact on blood glucose; medium (56 to 69), meaning it has a moderate impact on blood glucose levels; and high (above 70), meaning it causes a significant rise in blood glucose. Glycemic load is a related concept, a calculation based on the total amount of carbohydrates in a portion of food combined with that food’s glycemic index value.

To be considered a low-glycemic diet, the total daily glycemic index should be below 45. Evidence suggests that low-glycemic diets decrease insulin resistance and lower fasting insulin levels, so following a low-glycemic diet is important in an overall foundational eating pattern. In addition, some studies show that in patients who have BMIs in the overweight or obese ranges, a low-glycemic diet may promote weight loss. However, results are mixed. What we do know is that following a low-glycemic diet helps preserve optimal metabolic health, which helps not only maintain a healthy body weight but also reduces the risk of chronic conditions related to abnormal insulin and glucose metabolism.

Starchy vegetables contribute high amounts of starch but do provide some protein as well. Sweet potatoes contain more beta carotene and phytochemicals than white potatoes. “Potatoes consistently have glycemic index values above 70, sometimes in the 90s. Instant potatoes are even higher. It’s possible that wild varieties of potatoes were lower in glycemic index,” Australian nutritionist Dr. Jennie Brand-Miller told me. “I suspect that breeding was designed to find the biggest potatoes and inadvertently, this made them higher in glycemic index because the starch was more branched.”

Legumes such as beans, peas, and lentils have moderate amounts of digestible carbohydrates. They are an excellent source of nonanimal protein, have healthy soluble fiber, and are good for sustainability.

Fruits can easily be divided into low- and high-glycemic categories. Low-glycemic fruits include berries, apples, pears, oranges, and kiwis; they provide phytochemicals such as vitamin C, which can be difficult to get from other sources, and minerals like magnesium, potassium, and zinc. “Generally, fruit is low to moderate in glycemic index. They are a mixture of glucose, fructose, and sucrose so the ratio of glucose to fructose is around 1:1, on average. Fructose has a glycemic index of only 20 because it is oxidized quickly. Fruits have acids and fiber that slow down digestion too,” Dr. Brand-Miller says.

Focusing on low-glycemic carbohydrates helps moderate the release of insulin and control blood sugar. Low-glycemic carbohydrates include fiber, protein, phytonutrients, antioxidants, and other beneficial nutrients that slow the breakdown of carbohydrates, helping to blunt the rise in blood sugar and better promote sustained energy release. Following a low-glycemic diet preserves optimal metabolic health, which helps not only maintain a healthy body weight, but also reduces the risk of chronic conditions.

Everyone can benefit from focusing on the quality of carbohydrates we eat. Everyone can benefit from minimizing starch and sugar and starchy vegetables and maximizing low-glycemic-index fruits; using legumes to maximize our protein sources; and eating non-starchy vegetables that are high in fiber.

None of this guidance should obscure the fact that carbohydrates form much of the basis of our current food supply. Pizza, hamburger rolls, bread, pasta, and baked goods are hard to avoid. This is where the concept of harm reduction becomes very useful. Some of us will be able to limit our consumption of refined sugars and starches and high-glycemic fruits. For others, that is far from realistic. Perfection is not a requisite for managing weight and reducing visceral adiposity. The goal is to limit the harm as best we can. We all encounter tremendous numbers of foods that stimulate the addictive circuits. Any positive incremental change is beneficial.
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A New Way of Viewing Behavioral Therapy

The fact that the new anti-obesity drugs have worked with such dramatic success underscores a long-overlooked truth about behavioral therapy as a treatment for overeating and weight loss. Though behavioral change has long been at the core of many weight-loss programs and forms of therapeutic treatment, it hasn’t always been as effective as other methods because, by and large, it has not been designed to address the neurobiology of food addiction. That anti-obesity medications help people lose weight doesn’t prove that gastrointestinal hormones are the cause of obesity. Similarly, painkillers may reduce pain and inflammation and yet still not address the cause of the problem. But the effectiveness of these drugs does show that biological interventions at the molecular level can influence the disease process.

Dr. Judson Brewer, a professor of behavior and social sciences at Brown University’s Mindfulness Center, puts it more bluntly: Cognitive behavioral therapy treatments, he says, have not been shown to produce successful results. The low long-term success rates of cognitive behavioral therapies, he says, “may stem from the fact that attempts at top-down regulation over behaviors rooted in lower-level reward-based systems are unlikely to persist, as they do not actually modify reward valuation processes motivating these behaviors.” What’s needed are behavioral therapies, according to Dr. Brewer, “that influence addictive behaviors by altering the lower-level reinforcement learning mechanisms responsible for instilling these behaviors in the first place.” In other words, change needs to happen at a level below thought. Behavioral therapy must address automatic behavior by shifting our perception of food as a reward, thereby affecting the underlying biology of addiction.

There are dozens of large-scale neural circuits in the brain involved in shaping the behavioral outcome of any choice we make that governs functions like reward, emotional memory, cognitive control, and urges; they involve learning, memory, habit, and motivation. Addiction is a complex interplay of all these brain functions, areas, and circuits. Together, these functions produce the clinical symptoms of impulsivity, craving, wanting, preoccupation, and seeking that define the disease. The complex nature of addiction means that successful treatment often requires a comprehensive and integrated set of therapeutic interventions. But, also, more particularly, it requires taking a page from the recovery playbook and viewing behavioral therapy through the lens of addiction, creating practices that address ultraformulated food as a habit-forming substance that changes our biology.

Addiction has long been viewed as a war between our dopamine-mediated reward pathways and the executive inhibitory control circuits of the prefrontal cortex of the brain. This theory can be traced all the way back to Plato’s comparison, in Phaedrus, of the soul to a winged chariot pulled by two horses—one noble, representing our intellect and reason, the other ignoble, representing our base impulses and appetites. A better model for viewing addiction, however, is one that incorporates the notion that the most emotionally impactful stimulus in our environment at any given time is what will prevail in terms of our behavior. This stimulus, be it a slice of pizza or a tray of cookies, leads to an infinite regress of feedforward loops and neuronal firings across networks that capture our attention and ultimately create addictive behavior. (Salient stimuli can work in the other direction, too. That is, I might be ready to give in and buy that soft-serve ice cream cone I’ve been thinking about from the moment I saw the neighborhood truck, but when my grandchild breaks free from my hand and runs into the busy street, my attention shifts, because there is nothing else around me that will reach that level of emotional salience.) Ultimately, with addiction, unless we’re able to change the salience, or draw, of the emotionally impactful stimulus that is ultraformulated food, treatment is bound to fail.

This is crucial because emotionally salient stimuli change how we feel. And how we feel—not just how we think or behave—drives addictive eating behavior. Emotions have a subjective experience, a physiological reaction, an expressive component, and a behavioral response.

That subjective experience gives rise to an affect, or a feeling state, and to autonomic arousal, a response that takes place when the autonomic nervous system is activated, causing physiological changes like increased heart rate and rapid breathing—essentially the “fight or flight” reaction. When this occurs, it can feel negative or discomforting, and we automatically seek to alter that feeling back to baseline.
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Throughout the day, we experience multiple internal, or interoceptive, stimuli—thirst, energy, glucose levels, hunger, sadness, stress, and boredom among them—and external stimuli—stressors or cues—that can change how we feel. These subjective feelings lead to nervous system activation and, eventually, actions or behaviors. If eating is the behavior—and if eating makes us feel either better or simply less bad—then this becomes reinforcing and addictive.

Stress particularly sustains food addiction. The stressor can be anything that challenges bodily homeostasis, anything that pushes the brain or body out of its ideal functioning state. It can be as simple as a significant spike or decline in blood glucose or as devastating as the loss of a loved one. We can conceptualize the brain as having two large neural networks, one for salience and another for the executive control system. Stressors change the allocation of resources to favor the salience network, focus attention, and direct behavior toward emotionally salient stimuli. In the face of such stress, automatic behaviors take over. This is the very definition of “stress eating.” But remove that stressor, and we resume the day-to-day balance between executive control and emotional salience. So, how does successful long-term behavior change occur? Drs. Maren Michaelsen and Tobias Esch, of Witten/Herdecke University in Germany, searched scientific literature for what mechanisms enhance behavior change in addiction generally. They came up with three methods that may alter or shift our perspective on what is salient, thereby changing the perception of reward as well.

The first method employs substituting one reward for another. Drs. Michaelsen and Esch call this approach motivation. If we have experienced ultraformulated food as pleasurable in the past or hold a positive view of it, we will automatically move toward it—the goal here is to create a new behavior attached to a different stimulus until “motivation takes over,” supplanting the addictive behavior.

The second method is called avoidance motivation. With this, we move away from an object or substance that has become negatively valanced, or associated. In doing so, we feel relief at avoiding an unfavorable outcome, which can become its own reward, or motivation. This is indeed what happened with smoking. Recall that, at the beginning of the twentieth century, the tobacco industry did everything it could to make smoking appear glamorous. It took another fifty years to undo that association, to change the perception so that people began to view the cigarette for what it really was, an addictive and deadly product.

The third method is called assertion motivation and involves achieving a state of homeostasis, or balance. Drs. Michaelsen and Esch argue that achieving a state of calm can be its own reward and help sustain behavior change. This state is linked, as the authors put it, to “the ‘not-wanting’ system and is associated with inaction, acceptance, or contentment.” Achieving this state, in which the reward is a sense of inner peace, activating the parasympathetic autonomous nervous system and soothing brain chemicals, can hold more value than engaging in unwanted behaviors.

These methods all have in common a singular effort that behavioral therapy must strive to make to overcome addiction. To change addictive behavior, the behavior must be understood as driven by a powerful stimulus response. In the following sections, I explore a variety of behavioral therapies that aim to disrupt food addiction by shifting our perception and, ultimately, address our underlying neurobiological system.

 Changing the Environment to Shift Behavior

One of the first physicians who studied how to modify eating behaviors was the psychiatrist Dr. Albert “Mickey” Stunkard, who spent most of his career at the University of Pennsylvania, where he founded the Center for Weight and Eating Disorders. As behaviorism—a school of thought that suggests that our behaviors and actions are shaped through conditioning and environmental stimuli—evolved throughout the 1960s and 1970s, Dr. Stunkard applied some of its principles to his theories about eating patterns, such as suggesting to patients that they keep food records. He was also one of the first to connect obesity to socioeconomic factors, and was a pioneer among medical professionals in advocating for the destigmatization of obesity.

Early in his career, Dr. Stunkard received a phone call from an insurance executive who was struggling with obesity. This man had recently had a heart attack and knew that he needed to lose weight. He’d seen Dr. Stunkard’s research papers and wanted to know more about this “behavior modification” he’d written about. The insurance executive then created a self-help group called TOPS (Take Off Pounds Sensibly) that expanded to many chapters in the Philadelphia area. Dr. Stunkard was struck by the effective results many of these groups achieved. They were, indeed, better than those reported by medical studies—the average weight loss was just under fifteen pounds.

Dr. Stunkard began a study involving twenty-two TOPS chapters. He observed that there was a strong emphasis on self-discipline and a lot of competition among individuals to lose weight. Nobody could miss any meetings and there were weekly prizes given in recognition of people’s weight loss achievements. Moreover, according to Dr. Stunkard, people were able to keep the weight off if they stayed in the program.

A few years before his death in 2014, I asked Dr. Stunkard: What is the most important thing someone can do to sustain weight loss? His answer was simple: reduce caloric intake, primarily fats and sweets. I asked him if he thought the people in the TOPS program had been successful because they were exceptionally disciplined, or if the program itself had been beneficial in changing their behavior.

“It must be just straight restraint,” he replied. He again noted the rigid rules of TOPS. “If you drop out of this program, you’re not allowed back in.”

“It doesn’t change the biology?” I asked.

“No,” he answered without hesitation.

Instead, the change came from attaching more importance to the discipline and, perhaps, to the shared sense of accomplishment created by the group (not to mention the prizes) than to overeating.

This kind of social support group, which creates self-imposed barriers between oneself and an addictive substance, is a collective form of what is also known in the field as “self-binding.” While Professor Thomas Schelling first used this term in the context of behavioral economics in the 1970s, the concept grew to encompass an alternative approach to abstinence, especially with alcohol abuse. Self-binding involves limiting exposure to the addictive substance, or the cues associated with it, to decrease use. We know from the opioid epidemic, for instance, that the wider availability of these drugs correlates with increased use. Self-binding can be a challenge in terms of entirely removing addictive substances, especially in the case of commercially available products such as alcohol and food.

There are other ways to view self-binding, however, which are somewhat more achievable in relation to food addiction. Dr. Anna Lembke of Stanford University School of Medicine divides self-binding into three categories. There is physical self-binding, which, as I mentioned, removes the substance and its cues from the environment—but, here, Dr. Lembke stretches this to include bariatric surgery, because this procedure makes overeating impossible; chronological self-binding, which limits the time during which a person is exposed to a substance, such as intermittent fasting; and categorical self-binding, which eliminates exposure to different forms of the substances, such as diets that restrict a certain type of food. The value of rules is that they can take the ambivalence out of decision-making. Ambivalence often presents the weakest link in our efforts to refrain from engaging with a substance because it allows for rumination and gives rise to craving.

And yet ambivalence about our desires is real and should be confronted. Not every part of us wants to change. Denying the ambivalence, says Dr. Andrew Tatarsky, founder and director of the Center for Optimal Living, only nurtures that part of ourselves that will ultimately sabotage our efforts. Rules in and of themselves may work for short periods of time, but unless there is meaning or consequences associated with those rules, their usefulness is limited. When we fast during a religious holiday, for instance, it is often only as the end approaches that urges increase. If deeply ingrained, a rule can decrease the reward value of a substance, but only if there is meaning attached to that rule.

Self-binding is also a form of harm reduction, which is an increasingly and hotly debated subject in addiction treatment. Rather than insisting on abstinence, harm reduction seeks, in the words of the late drug treatment pioneer Dan Bigg, “any positive change” that reduces the risk associated with the addictive substance. Harm reduction may be especially appropriate with food addiction given the wide availability and accessibility of ultraformulated foods.

Dr. Tatarsky believes that we need to shift from viewing substance abuse as a “limited disease model” that gives primacy to the medical issues toward one that understands the “multiple meaningful responses” in these complex behaviors, recognizing that there isn’t just one way to treat addiction. We need to tailor treatments to meet people’s unique motivations and relationships with these addictive substances.

There are also commonsense approaches to eating that foster the harm reduction ethos. At a recent meeting at Columbia University, Dr. Lisa Young gave a lecture on behavioral treatment, including cultivating healthy habits, portion control, and awareness and engaging in mindful eating. Dr. Young’s research focuses on portion size. Over the last several decades, she says, it’s the portion size of ultraformulated foods that has increased the most. She cited evidence that portion and package size influence food consumption. “People that were given large portions actually ate more,” she explained. “And they found that by offering smaller portions across the whole diet, that could reduce daily energy intake by close to 30%.”

She also said something after the lecture in a question-and-answer session that struck me. When asked how patients can balance mindful eating and obsessing about food, she replied, “It’s why I’m not a fan of calorie counting, and I’m not a fan of weighing and measuring their food. You have to focus on the big picture. When you focus on mindfulness, you’re focusing less on obsessing over the calories of what you’re eating and focusing more on how you feel and tuning in. I think so many patients are disconnected from what they feel: Do I like what I’m eating? How do I feel? Am I hungry? Am I full? Can I stop? The food’s not going away. And I think that doesn’t create obsessional thinking. I think tracking the calories of everything they eat creates more of the obsession.”

Many strong eating programs that use a form of harm reduction focus only on sugar abstinence. Bitten Jonsson, the Swedish internal medicine nurse who trained several of the obesity doctors I spoke to about food addiction, is one of the pioneers who runs programs to help people get off the offending substance. Another trailblazer is Dr. Vera Tarman, who started a website in 2008 called Addictions Unplugged, which helps educate the public about food addiction. There is also an international group called Food Addicts in Recovery Anonymous, as well as Overeaters Anonymous, the organization that goes back the longest, founded in 1960.

While I too am convinced that sweetness and sugar are at the heart of food’s addictive properties, an alternative to abstinence, as these programs suggest, would be to practice what Dr. Lembke might include in her “categorical self-binding” by cutting back on their use. For example, one could cut out fat-sugar combinations or limit carbohydrate intake to 20, 30, or 50 grams daily.

Citing the work of the late Dr. Alan Marlatt, Dr. Tatarsky argues that harm reduction grows out of “compassionate pragmatism.” Treating weight loss and management certainly could use a strong dose of that. There will never be one set of rules that applies to everyone because of the variations among individuals. Moreover, rules will need to change as we change our environments, treatments, and mindsets. While taking anti-obesity medications, for instance, the rule may be to “eat what you need” whereas, off drugs, this may shift to restricting carbohydrates if insulin resistant.

Applying the right level of pressure to allow oneself to follow the rules is also key. As harm reduction recognizes, rigidity can backfire, leading to disordered eating and other damaging outcomes. It is also critical to recognize, as Dr. Sean Wharton, medical director of the Wharton Medical Clinic in Toronto, says, that we all internalize biases, including about ourselves. When we are dealing with an addiction that is influenced by an array of physiological and hormonal influences, we need to jettison notions that using medication is a form of cheating. Being able to reduce caloric intake without being self-restrained to the point of obsession is an essential component of successful weight loss.

 Craving

Battling cravings can be dispiriting for a variety of reasons. Sometimes it seems that everyone has one quick fix or another, but even the best tips, for example, “urge surfing,” which simply means waiting for a time for the craving to pass—most cravings subside within a short time—seem to work only in the short term. In part this is because the human brain is designed to “lie” to us, as Dr. Omar Manejwala has written. “The ways that your cortex can rationalize acting in self-destructive ways is only limited by your own creativity. These erroneous beliefs are designed to protect your sense of self and the sense that you are in control.”

When I spoke to Dr. Manejwala directly about resisting cravings, he didn’t discount the power of thinking to “change the brain,” but he suggested fixes that are ultimately meant to change habits or the environment. To start, he recommended doing a thorough assessment of one’s circumstances, which he jokingly refers to as “an autopsy.” Because cravings are so complex, you might have to dig deeper to understand them. “The challenge becomes understanding which of the contributing factors are driving your craving,” he told me. “Is it a pattern? Is it a habit?” If you find yourself dealing with a late-night sugar craving, take a look at what you last ate to see if it could have been tweaked to avoid it. Perhaps you could have had more protein with dinner, or larger portions of vegetables throughout the day. “Do I have fewer cravings when I exercise more in the evenings versus in the mornings? Can I take a bath? Are there certain smells that can reduce this? Is it tied to my use of nicotine? Is it when I get into a fight with my spouse?” Only by determining the nature of the craving, Dr. Manejwala advises, can you figure out potential strategies for fighting it. Doing so successfully might require some experimentation, because no two people, and therefore no two cravings, are alike: While one person might feel that adding more fiber to her evening meal curtailed her desire for cookies later, another might find such a change does little or nothing. “Build logs, build patterns, analyze, and then test hypotheses,” Dr. Manejwala says, a tedious prospect, perhaps, but a potentially rewarding one.

It’s important to have tools to fight cravings as they occur, but even more crucial, Dr. Manejwala says, is preventing them in the first place. “Very little of dealing with cravings is what I have to stop doing. Most is what I need to start doing.” If a craving usually occurs around a particular time, as with my own late-night eating, then “maybe you need to alter your life in some way so that you’re not awake at that hour, or you’re doing other things that are more immersive,” he says. Even though you can’t totally avoid food in life, you can manipulate your immediate environment to make cravings harder to fulfill. If you filled your fridge with solely healthy fare, then you’d have no choice but to eat those foods, after which your craving would likely subside because you’d be satiated.

There are also larger, more holistic changes that could prove beneficial. Dr. Manejwala suggests engaging in fulfilling group activities, like religious services, exercise classes like running groups, or, even better, volunteering or giving back in a way that has a social component. Altruism and social connection can trigger the same reward pathways as intoxicants. “This is the reason why people in recovery really focus so much on doing positive, affirming activities,” he says of those in twelve-step support groups. “They develop social relationships and friendships, and they emphasize altruism because of the hit or buzz that gives them.” Many of these more significant lifestyle changes might appear to have nothing to do with cravings themselves, but because they help us feel better about ourselves overall, they can have significant ripple effects.
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Tricks of the Mind

In addition to shifting our external circumstances by becoming more aware of the ways in which we perceive food psychologically, we can create changes that help subvert addiction.

Dr. Denise Ratcliffe, a cognitive behavioral therapist and the author of Understanding and Managing Emotional Eating: A Psychological Skills Workbook, helps people develop strategies to manage their emotions and thoughts about food. Her work draws on a blend of practices, including compassion-focused therapy and commitment therapy.

“It’s a bit like a dartboard,” she says when explaining the components of a person’s emotional relationship to food. “The outer ring is the influences of society, the messages that people pick up about food, and the way things are marketed. On the next circle in, there’s the family environment, the domestic environment where food is used in certain ways that form this individual’s relationship with food.”

Dr. Ratcliffe constructs a unique emotional eating map for each of her patients, exploring the individual ways each learned and developed a given emotional eating pattern, and then identifies exits from this automatic cycle. Each map serves as a representation of a dynamic journey, illustrating both the old routes and the new diversions.

“There is an important distinction between a destination and an endpoint,” she elaborates. “A destination is usually a place that you navigate toward with a specific intent (for example, the short-term function of eating is to boost mood or distract from difficult feelings), whereas an endpoint is a place where you might unintentionally end up (the short-term function is quickly replaced by feelings of regret, shame, and frustration).” The intended destination might be temporary relief or distraction, while the unintended endpoint often involves negative consequences like regret, guilt, or distress over one’s weight. This understanding is crucial, she believes, for recognizing the gap between short-term rewards and long-term impacts. These highlight the cyclical nature of emotional eating, where temporary relief is followed by enduring negative outcomes.

To counteract these patterns, Dr. Ratcliffe proposes creating alternative routes. Just as a pilot flying a plane may need to deviate by one degree over sixty miles to end up on a significantly different course, she leads clients to pursue small changes to arrive in a completely different place. This “rerouting” strategy includes identifying starting point triggers—such as a work problem or an argument—which create automatic reactions.

Instead of focusing on what a person is eating, the program identifies instead what happens just before someone engages in this behavior. Dr. Ratcliffe emphasizes the importance of recognizing the feelings that precede the urge to eat—a constellation of boredom, anger, stress, guilt, helplessness, and other emotions, typically.

She also believes that altering one’s physical state can be a way to jolt someone out of automatic eating. Physical movement is a powerful tool to release tension and interrupt cycles of being emotionally overwhelmed. She draws a parallel to animals “shaking off” stress, suggesting that humans can benefit from similar practices, by dancing, swinging their arms, or simply moving to a different location. These movements serve as an effective outlet for pent-up emotions; they can also provide a sense of control and create a pause in distress. In addition, her approach emphasizes the role of sensory engagement in managing emotional eating, which can include listening to music or engaging in hands-on activities.

Long-term strategies focus on fostering emotional awareness and self-compassion. This involves examining critical self-talk and challenging negative beliefs. Both exacerbate emotional distress, making people feel ashamed and powerless, and perpetuate the cycle of emotional eating. By cultivating in her patients a kinder, more supportive internal voice, she is better able to help them begin to address the root causes of their emotional eating behaviors.

Experimentation is very important in this process. Individuals are encouraged to try different approaches and observe the outcomes, noting what works and what does not. Anticipating and managing setbacks is a crucial step as well. Dr. Ratcliffe acknowledges the tendency to revert to familiar patterns due to ingrained habits and the brain’s established pathways. She stresses that these setbacks are natural and should not be viewed as failures.

Her work also aims to track emotional thinking patterns and an “emotional eating thought ladder”—the lower the rung, the more the thoughts and beliefs are out of our conscious awareness. She says automaticity, the ability to perform a task without conscious effort or thought, usually due to repetition, goes by many names but often is associated with psychological powerlessness.

The starting point for the emotional eating thought ladder is that people have intrusive thoughts about food, cravings, and wanting a specific type of food. “Usually that’s the first layer of thinking,” she says. “Above that is another layer of thought, which is the decision to act on that or not. It’s the giving oneself permission to act on them, a way of rationalizing the decision to go ahead.” She spends time with her patients differentiating between “wanting thoughts” and “decision thoughts.”

From here, her clients work on recognizing, rerouting, and navigating emotional eating, building in pauses, “exits,” and other responses to manage triggers. “To feel uncomfortable is an aversive experience, and so often people want to get rid of those feelings. One of the common things that I hear people talking about is that they use food as a way of suppressing challenging emotions, pushing them down. They’re worried about what will happen if they allow those emotions to remain.” Her advice is that people become more comfortable with being uncomfortable. “It’s important to recognize that ups and downs are normal,” she adds, “and we don’t necessarily need to ‘do’ anything about difficult emotions.”

For people with obesity, she says, there may also be negative feedback loops that are hard to sever or reroute. “People become distressed about their weight, so they may eat in unhelpful ways,” she explains. “For other people, it’s more than that. They may have depression or have had past experiences of abuse or trauma that they have learned to connect to food.” The role of psychology in her work, she says, is to help “mop up some of the other pieces that get in the way of other interventions like surgery or medication.”

This is just the kind of psychological support that people can use, either on its own or in conjunction with another tool, such as medication, to create enduring change. Indeed, Dr. Ratcliffe points out that, while anti-obesity drugs won’t permanently change a person’s emotional relationship with food, they can help when people’s eating behaviors are driven by feeling that they have nowhere else to turn. “With the meds, they aren’t feeling as distressed or trapped in a cycle,” she explains. “They are feeling more hopeful.”

 Present Bias

One of the great mysteries in human behavior is why we so often decide to do something in the short term, knowing that it is not in our long-term interest. Why do we eat that piece of cake, knowing full well we will regret it later? Behavioral economist George Ainslie became interested in the topic as a medical student working in the Harvard Laboratory of Experimental Psychology. He focused on how choice varied in relation to time. This interest stuck with him even after he graduated medical school and began to work at the Veterans Administration in Pennsylvania, where he still works as a psychiatrist.

Dr. Ainslie’s research in both humans and animals led him to see that we tend to overvalue a potential reward that is available immediately versus one available at some time in the future. However, the extent of this overvaluation diminishes depending on how far into the future a person must contemplate. For example, someone might prefer to receive $100 immediately over $200 one year from now, but if the choice is instead between $100 received in ten years and $200 received in eleven years, it becomes more likely that they will opt to wait for the larger sum, even though the interval between receiving the two rewards remains the same. When the possibility of an immediate reward is removed—and therefore also the reactive urge we might feel along with it—it becomes possible to weigh the two options on their own merits. And the perceived value of the reward diminishes the longer one must wait for it. This phenomenon of variability in the way a person values rewards over time is referred to as hyperbolic, or delay, discounting, and has been a major focus of Dr. Ainslie’s work.

Dr. Ainslie’s work with veterans affected by addiction led him to consider the problem of delay discounting in a new light. Specifically, he observed that a person with addiction is less able to inhibit urges, and therefore less able to logically decide between immediate versus future rewards. This impulsiveness is part of the wiring of addiction.

 Effective long-term decision-making—what some call willpower—requires us to consider that today’s actions can undermine tomorrow’s goals. Dr. Ainslie described the compromises people make in considering immediate versus future rewards as “intertemporal bargaining”; it is the method by which a person makes a self-conscious decision by considering both external incentives and “shifting self-predictions,” as Dr. Ainslie puts it. The neural circuitry of addiction makes it very difficult for people to improve self-destructive behaviors over the long term.

In addition, repeated failures to control impulses may turn into a negative feedback cycle. If a person cannot imagine future success, it becomes harder to act in accordance with their goals. At this point, they must find a different motivation. As Dr. Ainslie describes it, the person “needs to reestablish a relationship with her prospective future selves.”

According to Dr. Ainslie, overcoming food addiction requires us to make the salience of the future cost or harm of our choices more resonant in the present. If I am obese at thirty-five and struggle with food addiction, for instance, my health at age seventy doesn’t have as much concern for me, or salience, as the pleasure that food is going to give me in the moment. Somehow, I need to find a way to care more, at thirty-five, about my health at seventy. Someone who is seventy, on the other hand, may have an easier time being more motivated by their health because their mortality likely weighs more heavily on them; that person may view their future self with more emotion and, therefore, will be able to summon more resources. Recognizing earlier on in our lives how ultraformulated foods rob us of our future health—and what the food industry is doing to us—will help us make more rational decisions in the face of food addiction.

Overall, it’s critical to identify what goal is most emotionally valuable to you and then try to tilt the balance of your behavior toward it.

 The Importance of Sleep

When it comes to mental and physical health, sleep matters a lot. And as a population, few of us get enough of it. It is recommended that adults get at least seven hours of sleep a night. But more than a third of us don’t reach that minimum. Three-quarters of Americans have at least one symptom of a sleep disorder, which can lead to sleep deficiencies. Doctors know that insufficient sleep is contributing to unhealthy body weight. But the relationship, clear as it is, is even more fraught than most realize.

“The less sleep you get, the higher your body mass index tends to be,” says Dr. Lawrence Epstein, the assistant medical director of the sleep disorders service at Brigham and Women’s Hospital in Boston and an assistant professor in medicine at Harvard Medical School. Sleep deprivation alters neurohormones and increases reward sensitivity. This leaves a person struggling to feel full even as they’re eating more. And what are they eating? Mostly ultraformulated foods. Not to mention that because they’re sleeping less, they’re awake more, which means there are more opportunities to eat. Various studies have found that sleep deprivation leads to an increased intake of between 200 and 450 calories per day.

Even as a person is taking in more fuel in the form of food, they’re using it up less. The sleep-deprived body burns fewer calories at rest, and is often too tired to exercise and will take the elevator rather than climb the stairs.

Food addiction, as we know, occurs when executive control is unable to sufficiently tamp down the desire to eat, and sleep deprivation diminishes executive control. A sleepy person, therefore, is powerless against cravings. Indeed, research suggests that sleepiness dampens regulatory activity in the brain while also amping up the brain’s hedonistic response to addictive foods, creating a destructive combination.

Dr. Marie-Pierre St-Onge, an associate professor of nutritional medicine at Columbia University, cites a small study in 2013 in which researchers at Harvard Medical School’s Social, Cognitive and Affective Neuroscience Lab imaged people’s brains while showing them pictures of high- and low-calorie foods. They also asked them about their sleep habits and tendency to overeat. Those who reported more daytime sleepiness showed decreased activation in the ventromedial prefrontal cortex, an area of the brain involved in regulating emotions and behavior. Of that group, the women (though not the men) said it was hard for them to resist eating more than they’d intended. “Sleep problems may contribute directly to disordered eating via a reduction in executive function,” write Drs. Lawrence J. Nolan and Allan Geliebter.

Dr. St-Onge’s own fMRI research has produced complementary findings. She showed pictures of food and other objects to subjects who either had or had not gotten sufficient sleep that week. When sleep-deprived participants were shown pictures of food, especially unhealthy food, their addiction circuits were activated. Other imaging work has found that when tired people are shown pictures of food, there is an increase in activity in both the amygdala, the brain’s emotional nexus, and the hypothalamus, which responds to hormonal signals to regulate food intake.

Tired people are getting hunger cues from both sides, the pleasure centers and the homeostatic ones. Conversely, Dr. St-Onge found that the participants in her study who had gotten adequate sleep showed increased activation in the brain’s control centers: “Individuals who are well rested could make better decisions about their food intake and . . . food choices.”

The negative effects don’t apply only to those with chronic sleep deprivation. Just one night of insufficient sleep is enough to put your brain on autopilot, leaving you without the cognitive control to resist the pull of addictive ultraformulated foods. People with high sleep variability, who can’t count on consistently getting a good night’s rest, have been found to eat more, especially foods that are high in saturated fat. Men who have trouble falling asleep or staying asleep are hungrier and heavier. Dr. Virend K. Somers from the Department of Cardiovascular Medicine at the Mayo Clinic says that periods of restricted sleep don’t just lead to weight gain, but also seem to change the way the brain and body process excess calories. In a small 2022 study, young, healthy, nonobese adults who slept four hours a night for two weeks ate more than 300 extra calories per day and put on about a pound or two. Not so surprising. Yet, when Dr. Somers analyzed their body composition with CT scans, he found that the weight gain was due largely to an 11% increase in visceral fat, the deep belly fat associated with cardiovascular and metabolic diseases and obesity.

The good news is that most of this is reversible. Improving sleep quality and quantity lowers daily caloric intake. If you can take the necessary steps to sleep better, it will be easier to lose weight or maintain your weight. That means going to bed and, more importantly, waking up at the same time every day. It means putting down your phone or closing your laptop to reduce the amount of light you’re getting in the final hour or two before turning in. It might mean investing in a white noise generator or a CPAP (continuous positive airway pressure) machine for sleep apnea.

There’s something that no amount of sleep hygiene can solve, however, and that is the magnetic draw of ultraformulated foods, which call to us at our most vulnerable time: before bed. Indeed, people consume most of their daily calories between 6 and 10 p.m. This may be wired into our circadian rhythm, says Dr. Frank Scheer, a neuroscientist in the Division of Sleep and Circadian Disorders at Brigham and Women’s Hospital, who has studied the link between nighttime eating and obesity. Hunger naturally increases in the evening. Dr. Scheer speculates that this might be one of the body’s ways of preparing for sleep—a nighttime circadian drive for calories ahead of a seven- or eight-hour fast. “You’re fueling up, so to speak, beyond your homeostatic need, which is beneficial because you don’t want hunger to interfere with sleep,” he posits. But, then, the body does not typically crave broccoli and carrots at that hour.

To tease out how late eating affects the body and increases risk of obesity, Dr. Scheer and his collaborators designed an experiment that studied physiological responses and hunger levels (as reported by subjects) of people who ate most of their calories earlier in the day versus when their calorie intake shifted toward the end of the day. In the early eating condition, participants ate breakfast an hour after waking up, followed by lunch a little after noon, and an early-bird dinner at 5:20 p.m. In the late-eating condition, subjects skipped breakfast and ate lunch and dinner four hours later than the early eating group, eating a full meal around 9:30 p.m., two and a half hours before going to bed. Everyone ate the same meals and limited their daily activities to control their energy expenditure during waking hours. Yet there was a clear difference between those who did and did not eat at night. People in the late-eating group were hungrier during the day and showed a pronounced drop in the hormone leptin. What’s more, they burned fewer calories while awake, a recipe for weight gain. The results add an important dimension to our understanding of behavioral patterns when it comes to weight: When you eat matters.

Ironically, obesity itself increases the risk of sleep deprivation. An obese body is in a state of chronic low-grade inflammation, which activates parts of the brain that cause wakefulness. Fat around the neck puts pressure on the upper airways while lying down, which leads to obstructive sleep apnea, an extremely common and underdiagnosed condition that interrupts normal breathing at night, leading to fragmented sleep. (Obstructive sleep apnea also increases the risk of a host of medical issues, including high blood pressure, heart disease, type 2 diabetes, stroke, and depression.) And according to CDC data, many of the US states with the greatest level of sleep deprivation also have high rates of obesity.

Call it chicken-or-egg or just a vicious circle, but what’s inarguable is that sleep and weight are closely linked. If you aren’t controlling your sleep, you limit your chances of controlling your weight.

 Changing Mindset

The predominant view of authentic change is that it takes a thousand tiresome, plodding tweaks, that it’s the result of time and introspection and effort, often a great deal of it. If change doesn’t follow that predictable path, we’re inclined to be wary of it. But what if personal transformation, achieved by virtue of our own perceptual shifts, is possible? What if change of this kind is eminently doable, even preferable? Two modern profiles upend some of our preconceived ideas of how some people change and may provide guidance for some of those hoping to remake themselves in less onerous ways.

By many accounts, Allen Carr was a fairly unremarkable man. Born in 1932 to working-class parents in London, he attended a local school on scholarship. After service in the Royal Air Force, he worked, unhappily, as an accountant. Like many of his peers, he smoked cigarettes, though what would become an enduring habit had an inauspicious beginning. “At some stage in their lives most smokers suffer from the illusion that they enjoy some cigarettes, but I didn’t,” Carr writes. “I always detested the taste and smell, but I thought that a cigarette helped me to relax.”

Still, over the decades, Carr tried to quit many times, but the environment was not a conducive one for this. For one, at the time that Carr picked up the habit, smoking was widely accepted: By some estimates, around 80% of adult men and 40% of adult women smoked in the United Kingdom in 1950. People smoked in restaurants, on airplanes, and even in hospitals. And though some of the negative health impacts of cigarettes were known, the connection between tobacco and lung cancer wasn’t yet widely publicized; different cigarette brands advertised their products alternately as “calming,” “filtered,” or “mild” to preempt any concerns over safety. With little external pressure to quit, it was difficult to find the wherewithal to battle the physiological addiction. Carr once vowed to his own father, who was dying from lung cancer, that he’d stop smoking—and then lit up almost immediately after the conversation. He described his failed attempts to stop as “sheer hell.”

And yet, a mere two years later, Carr did quit. Even more astonishingly, he was able to do so permanently, and without suffering withdrawal symptoms. What had changed?

Reflecting on the experience, Carr described two epiphanies he had in close succession. The first was that cigarette dependence was simply nicotine addiction, nothing more. All the myriad explanations for why smoking was so captivating were actually just people trying to create a narrative that allowed them to avoid quitting. This realization helped denude cigarettes of some of their valence: Whereas he’d previously believed that smoking provided a variety of often paradoxical benefits—it was a welcome distraction but also a focus aid, a stimulant sometimes and a relaxant at others, a social lubricant but also an excuse to take time for yourself—Carr now saw that cigarettes did none of these things. Therefore, giving them up wasn’t a true sacrifice, as they didn’t truly provide any real benefit.

Second, and perhaps more important, he realized he’d been viewing a crucial part of the withdrawal process “from back to front.” Rather than the cigarette providing relief from the craving, he saw that, in fact, the cigarette created the craving in the first place. After all, before anyone starts smoking, they never feel a desire for nicotine. Instead, like him, many smokers “force” the nicotine into their bodies as youths, to appear sophisticated, and then interpret the cravings that develop, as with most addictions, as a desire for the substance itself rather than as symptoms of withdrawal. (In reality, the withdrawal process is fairly mild and manageable; what generally stops smokers from enduring it is the fear that it will be painful.) The relief a smoker feels once they take a puff is just the way a nonsmoker feels all the time: free of craving. “The whole business of smoking is like forcing yourself to wear tight shoes just to get the pleasure of taking them off,” Carr quipped.

Once he’d had these realizations, he stubbed out his last butt and announced to his incredulous wife that not only had he quit for good, but he wanted to “cure” the world of its smoking habit. Smokers didn’t need to be beaten over the head with grim statistics or reminded of the deleterious health effects of tobacco; they already knew these things, and still it hadn’t stopped them. What they needed to be taught was not how to cope with the desire to smoke but, rather, to cease desiring cigarettes in the first place.

Carr became a nonsmoking evangelist, hosting seminars and opening clinics worldwide. In 1985, he published his book Allen Carr’s Easy Way to Stop Smoking; by some estimates, it has sold around twenty million copies since its initial publication. His major lessons—that the cigarette does nothing for you; that the nonsmoker is not deprived at all; that when you think you’re getting pleasure from smoking, you’re actually just staving off a minimal amount of discomfort that is itself caused by cigarettes; that quitting is, despite everything the media and health officials say, extremely simple—sink into the brain over the course of reading. By the end of the book, his confidence is infectious. “I won’t wish you luck,” he writes at the book’s conclusion, “[because] you won’t need it.”

In the end, it would take years of cooperation among lawyers, policymakers, and public health officials to finally chip away at the prevalence of smoking in many Western countries. But Carr’s ideas about dependence and desire, as well as the delusion involved in both, influenced many people, including some who were dealing with a different addiction altogether.

One of those people was a middle-aged executive named Annie Grace. Although she spent her childhood in a one-room cabin in the mountains of Colorado, by her mid-thirties, Grace was a high-powered, jet-setting marketer for a multinational corporation. Her days were often spent traveling between international offices, with brief stops at airport lounges to shower; in the evenings, she could be found at dinner or drinks with colleagues. At times, it seemed her profession all but required she drink. A boss early in her career even told her the best deals were made at the bar, not in the boardroom, so she’d better show her face at every company happy hour. But almost a decade after she’d begun rising up the corporate ranks, her drinking was no longer confined to the bar. Instead, she found herself downing two bottles of wine on average a night and then waking up in a sweaty panic at 3:33 every morning. She soon fell into a spiral of self-recrimination and promises of repentance. Occasionally, she’d even drink in those early morning hours, just to quiet the recrimination.

Grace’s eventual recovery (although she likely wouldn’t use that word) came via similar logic to Carr’s. She knew she’d become addicted to alcohol and berating herself for this problematic pattern wasn’t working. She had to eliminate her desire for alcohol altogether, which involved a kind of deprogramming effort akin to the kind you might perform on a cult member. She bristled at aspects of the twelve-step model, such as that certain people are alcoholics and others are not: Surely if alcohol is an addictive, toxic substance, which we know for a fact it is, then the problem doesn’t come from within the individuals themselves, their genetics or their spiritual makeup or anything else. Such explanations, she felt, lulled the “normal” drinker into a false sense of comfort and let the rapacious alcohol industry off the hook. She also didn’t like the idea of making alcohol into a bogeyman that she’d forever be trying to outrun, the way some people in long-term sobriety seemed to be doing. Instead, she wanted to make it “small and irrelevant” in her life. And she did, via a system she recounts in her book This Naked Mind: Control Alcohol, Find Freedom, Discover Happiness, and Change Your Life. “I drink as much as I want, whenever I want,” she confides in her book. “The truth is I no longer want to drink.”

Like Carr, Grace shows the reader how numerous beliefs about alcohol that have seeped into our collective subconscious—that it’s relaxing, for example, or that it’s an important part of social bonding, or that it’s just plain old fun—are just false. These ideas take hold through the media, our friends and family, and other cultural inputs. Over time, alcohol instigates subtle changes in our brains that make us want to drink more; through reward pathways, dopamine, or myriad other neurological processes, the cravings, as ever, self-perpetuate and grow in intensity. Grace describes how long it takes for alcohol to leave the body and concludes that so much of our seemingly harmless desire for a simple glass of wine is really just a reaction to our system entering a withdrawal phase. But the body, Grace says, is a miraculous healing organism, and if we can see through the “groupthink” that perpetuates our wrong ideas about alcohol—an effort, she writes, that is harder than giving up alcohol itself—then we too can have the “freedom” she has found.

Both Carr and Grace are often blunt about how noxious and repulsive cigarettes and alcohol are. Carr calls cigarettes “poison” and cites cancer risks repeatedly; Grace compares alcohol to motor oil. This approach clearly worked to extinguish their addictions. Both successfully changed in the long term, accomplishing this in a way that allowed them to bypass all the resentment, frustration, and physical upset that many prospective quitters have assumed would characterize their lives. Some addiction researchers have theorized that what finally compels a person to recover is realizing the extent of their losses as if on a “balance sheet,” as psychologist Jim Orford put it; Grace and Carr were able to do this in an unprecedentedly condensed way that worked for them.

To date, no one has quite done for ultraformulated food what Carr did for smoking and Grace for alcohol. After all, there are virtually no downsides to quitting cigarettes or abstaining from alcohol, but inculcating disgust for food could foster an overly rigid attitude in an individual, which itself can have physical and mental health consequences that could be potentially as devastating as obesity. Also, as ultraformulated food has become an increasingly significant portion of the Western diet, with most people’s nostalgia now tied to Cinnabon or Dunkin’ Donuts, it becomes harder to ask people to recall a more innocent past of whole foods like fruits and vegetables.

What would such a project look like? Taking cues from Carr and Grace, it might invoke disgust as an aversive agent. We might have to pay witness to grotesque and sickening images of modern food processing: chicken nuggets made from “meat slurry,” sodas containing phosphoric acid, a corrosive agent also found in fertilizers and polishes. We might have to be reminded of the ways in which formidable and wealthy Big Food has preyed on us, using methods similar to the ones used by the tobacco and alcohol industries; indeed, it might be necessary to encourage consumers to feel rage at being manipulated in this way. We may have to focus on what psychiatrist, neuroscientist, and author Dr. Judson Brewer called the “pleasure plateau,” the point at which consuming something like cookies or ice cream ceases to be enjoyable and starts to feel mechanical, even sickening, and explain how the urge to continue eating past that point is one that has been created by the sugar, salt, and fat, ingredients that fail to truly satiate.

But more than harping on the negative, this endeavor would have to remind people of the possibility that one can live just as happily, and with as much satisfaction, while eating a healthy diet, and that there may even be more happiness and satisfaction to be drawn from an existence liberated from food addiction. Flavor can be found in so many ways that you don’t have to envision a future of deprivation. No animal body craves maltodextrin or butylated hydroxyltoluene; no child reaches out for guar gum. The period of aversion will pass, and then the food one used to obsess over will become like vapor. There is joy in biting into a crisp new apple or a succulent piece of fish. There is satisfaction in creating and consuming a meal replete with vegetables and healthy grains and protein and noticing how strong and energetic and alive your body feels afterward. There is satisfaction in feeling independent of corporations and entities that rely on us to buy their ultraformulated products. These ideas can be absorbed without resorting to discussions about weight. These things are true for everyone, everywhere.

Now, too, of course there is the possibility of using anti-obesity drugs to grease the wheels of such a transformation by automatically shutting off our attraction to food, and therefore our addiction, too. In this sense, anti-obesity medications can lay the groundwork for the perceptual shift both Carr and Grace preached was necessary for quitting an addictive substance. It is also possible that this perceptual shift—that ultraformulated foods are not necessarily more enjoyable than whole foods, that they have been designed to hold us in their thrall, that Big Food hasn’t considered our health or wellbeing in creating them—can be maintained, beyond the drugs. Ultimately, the anti-obesity drugs are not in control of our mindsets; they make physiological changes that create the ability for us to do so on our own.
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Continuing the Journey

There is no single path to losing weight and regaining health. Everyone begins in a different place and follows a different route. And numerous patient trials, along with a vast body of clinical experience, affirm that unpleasant truth: Sooner or later, almost every weight-loss plan fails. Even GLP-1 medications have a high dropout rate. About half of the patients who try the drugs discontinue them within the first year, mostly because of side effects, costs, or availability. People will need to combine strategies, rotate them, and adjust them to their specific and ever-changing needs.

To clarify what we are all up against, I looked into one of the most-cited weight-loss clinical trials, DiRECT (Diabetes Remission Clinical Trial). Investigators studied three diets: a low-carbohydrate diet with no calorie restrictions, a Mediterranean diet that restricted daily intake to 1,500 calories for women, and a low-fat diet with the same calorie goals. Low-carb produced the best results at six months, but the people on it regained some, though certainly not all, of their weight at two years. Participants on the low-fat diet lost the least amount of weight overall, with their results peaking at six months. By the two-year mark, they had regained some (but, again, not all) of their original weight. (See graph on next page.)

When the same researchers followed up on the participants at six years, all of the dieters had regained additional weight beyond where they were at two years. People on the low-fat diet regained the most, returning nearly to their pre-diet weight. Participants on the low-carb diet regained about half of their maximum lost weight. Those on the Mediterranean diet fared the best, but still rebounded from where they were after one to two years.
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The new GLP-1 drugs can’t fix the whole problem, but they do seem to promise a better, more effective way to navigate the weight-loss journey—if they can be taken in a sustainable way, combined strategically with dietary and behavioral adaptations. So far, there is no evidence of weight regain while people are taking GLP-1 medications, although we do not know the safety and efficacy of the drugs over a lifetime. We also do not know whether the drugs will maintain their efficacy if people use them intermittently. However, significant benefits may linger even after people stop taking the drugs.

As part of Virta Health’s study of nutrition therapies, researchers monitored the weight of patients who took GLP-1 medications and then discontinued treatment. Those who were on carbohydrate-restricted nutrition therapy managed to hold steady or, more surprising, even to continue losing weight. Perhaps the drugs had helped them adjust their eating patterns.



[image: Image]



My own weight-loss journey illustrates the possibilities and challenges of combining the new GLP-1 medications with other techniques for reducing body weight. After starting on drug treatments, I reduced my fasting blood glucose by twenty points, which took me out of the prediabetic range. My blood pressure normalized. My body fat dropped from 33 to 14%. My waist circumference decreased by twelve inches. My android-to-gynoid ratio (a measure of body fat distribution) decreased below one, indicating that I had lost a significant amount of visceral fat. In total, I lost 65 pounds.

I was on a GLP-1 drug for seven months before I decided I didn’t want to stay on it indefinitely. I have been off the drug for considerably longer than that. At one point, when my weight fluctuated up, I took up the injections again. At other times, I’ve preferred to stick with nutrition therapy and behavioral changes. I’ve managed to keep my weight fairly stable ever since, with a much healthier level of visceral fat than before.

I am just a single example, a case study of one. There are many reasons for wanting to lose weight. No matter what the motivation, if weight loss results in a durable reduction of visceral adiposity and improves health outcomes, that is a net positive. GLP-1 drugs should be widely available, so long as they are prescribed in ways that lead to health benefits. Until now, treating excess weight, more specifically visceral adiposity, has been impossible for extended periods. This is because the addictive circuits in our brains are at work, along with gastrointestinal hormonal signals that perpetuate a dysregulated metabolic state. The GLP-1s help tame those circuits, opening up possibilities we didn’t have before.

My blood glucose is highly sensitive to rapidly absorbable carbohydrates. I am strongly drawn to the feelings of satiety produced by fat and protein. When I go off drugs, I need to eat a reduced-carb diet or I will regain weight. At the same time, I need to be careful about shedding muscle along with visceral body fat.

I used GLP-1 drugs to reset my appetite so I could be in an energy deficit state. I used a diet to control my hyperinsulinemia so I could reduce my visceral adiposity. I do not view this as cheating or taking the easy way out. I improved my health, for now. What happens next month or next year is a whole other story. My journey, like everyone’s, requires an ongoing effort.




Part IV
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THE ROAD AHEAD
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A New Landscape

Anti-obesity drugs have changed the landscape of weight loss. I have seen major drug discoveries transform other diseases. When I became commissioner of the Food and Drug Administration in 1990, there was one drug for HIV, and it did not work very well. By the time I left in 1997, there were many more drugs, and they had much greater efficacy. That advance happened because of the hard work of many researchers and drug developers, including people within the pharmaceutical industry. They did not cure AIDS, but they made it treatable. As with treatment for acute lymphoblastic leukemia (the most common cancer in children), we learned that combination treatment was important for durable efficacy in managing the symptoms of AIDS. Targeting a disease through multiple mechanisms can improve outcomes and reduce negative side effects.

We have reached a similar turning point with regard to obesity and visceral adiposity. We need to treat them through multiple mechanisms because there are multiple biological systems at play. Our brain has salience-detecting, reward-seeking circuits that result in addictive physiology. The aversive circuits that can protect us from poisonous substances can slow down gastric motility and temper addictive behavior. Rapidly absorbable carbohydrates and starches will raise glucose and affect insulin levels and increase the amount of toxic fat in our bodies. We live in an environment filled with ultraformulated foods that trigger continued eating. Food companies have a strong financial incentive to keep things that way.

What should an effective weight-loss journey look like in the age of GLP-1s? Now that we have the tools to break food addiction, why not make them the default option for everyone who needs them? I’ve thought about these questions a lot.

Some physicians have publicly stated that diet and exercise alone are not enough to treat obesity and visceral adiposity, and that only medication and surgery are effective treatments. They are wrong. Diet and exercise are still the foundation of improved metabolic health. Medications are not the be-all and end-all solutions. They are tools that allow people to control appetite so that diet and lifestyle interventions can be effective.

These GLP-1 drugs are complicated and potentially dangerous. In some cases, they seem to steer users away from a state of addiction and into a state of near starvation. There is great variability of response. In some users, the drugs may lessen the joy of eating. We know that the drugs alone are not sufficient; they must be complemented with nutritional support and adequate strength training—especially for older people like me, who are susceptible to muscle loss and sarcopenic obesity.

Also, GLP-1s do not address the deeper problem of an industry pushing a supply of addictive, energy-dense foods. I don’t want to see our society locked into a cycle in which one industry gets people hooked on addictive foods while another industry sells them the drugs to save them from that addiction. That’s no solution.

The temptation of the simple fix is only going to get stronger. Many newer anti-obesity medications now in development are expected to reach the market in the next five years. They should be able to provide treatment for patients who need to lose up to 25% of their body weight. We all want one simple answer. This is the diet. This is the drug. But that is not how the biology of complex diseases works.

No one behavior will ensure continued weight loss. Different treatments at various points can mitigate treatment resistance over time and limit side effects from any one treatment. Weight-loss expert John Foreyt is fond of telling the story of one of his patients who lost weight and then ate the same meal every day for the rest of her life. The reason it stands out as a story is because it is so unusual, if not outright bizarre. Most of us cannot obsess over our behavior that way, and most of us would not want to even if we could. We are not going to come up with the one diet we are going to follow forever. Human beings don’t behave that way.

Nevertheless, I am more optimistic than I have been in a long time that we as a society can make progress against obesity and food addiction. We can exert a strong pharmaceutical influence over our weight to an extent that has never before been possible. Now that we have these highly effective drugs, we can—if we make wise choices, and if we are fortunate enough to have access to quality healthcare—prevent and treat the health consequences of obesity and visceral adiposity.

No part of this process will be straightforward, so we are going to need help along the way. Pharmaceutical companies must be more transparent about the adverse gastrointestinal events associated with these drugs, including gastroparesis. They need to further study these drugs to help the public understand how to safely stop taking them, as well as comprehend the dangers of rapid weight loss. The FDA should mandate these studies and research on whether they can be used intermittently. Both the manufacturers and the FDA must also take steps to prevent the occurrence of malnutrition.

I am deeply troubled that the FDA approved GLP-1s for long-term chronic use without requiring the pharmaceutical companies to conduct enough studies. The pharmaceutical industry argues that these drugs have been around for decades, but not at such large doses and not for the treatment of obesity. Some people may be able to handle the drugs for life, but we just don’t know. Right now we have only about five years of data at the current doses. I have not yet seen the FDA asking the hard questions. I don’t see the medical community asking the hard questions either, in large part because there’s so much money at stake. When I go to medical conferences, I note that nearly every physician speaker, it seems, has received some type of financial compensation from the industry. How can you trust a caretaker whose income depends on not offending the companies that make the drugs?

The FDA has a duty to ensure the safety of compounded pharmaceutical drugs and test what is being imported from China and elsewhere. The agency also needs to take action against medical devices that are promoted for weight loss and whose efficacy is questionable. The physician community must recognize that spending less than a minute reviewing a patient’s medical record is not a sufficient assessment for determining treatment with GLP-1s. The surgical community needs to reassess the safety and efficacy of sleeve gastrectomies with high revision rates, likely restrict their use, and make their limitations clear to patients. Surgery will likely be relegated to those for whom medication is not effective. We need to use medications not only to treat obesity and visceral adiposity, but also to prevent severe obesity and decrease the need for surgical procedures.

 The plastic surgery community and their colleagues in the med spa industry need to see weight loss for its health benefits and not as a way to attract patients for other cosmetic procedures.

Everybody in every industry that treats obesity should be working together on this issue to ensure the health and safety of patients.

 Time for a Food Revolution

Using all the tools available to us, we can make improvements in our health that seemed out of reach even a few years ago. And yet, as good as the results can be, personal improvements do not address the underlying problem. We can tamp down the effects of the addictive circuits, but we’re just masking the source of the addiction.

Our national body is ill. Our health has been hijacked during the last century by ultraformulated foods. The public is increasingly concerned about the rise in obesity, type 2 diabetes, heart disease, and other conditions. Americans have the lowest average lifespan among the world’s twenty most developed nations, and that lifespan took a hit during the COVID-19 pandemic. I witnessed as obesity accounted for approximately two-thirds of hospitalizations from severe COVID-19 cases. There are about 678,000 deaths annually from food-related illness, with nutrition-related chronic disease costing about $16 trillion.

Food addiction and poor metabolic health begin as pediatric diseases, and a better awareness of these problems should begin in childhood as well. One in five children live with obesity. Increased weight causes type 2 diabetes, seen previously only in adults, to develop in children. Excess adiposity causes fatty liver disease, previously reserved for old men and people who drank alcohol excessively, in about 5 to 10% of children. Fatty liver disease has become as common as asthma.

Addictive behaviors are set during childhood. Starting in grade school, education about healthy eating, how the body and mind work, the importance of an active lifestyle, cooking skills, and emotional regulation may assist with prevention. Age-appropriate education that explains in simple terms how certain substances can trick the brain into wanting more and result in addiction can also be helpful.

Over the past few decades, a growing number of people in this country and around the world have joined the health populism movement. They have supported organic farming, farmers markets, whole foods, and plant-based diets. But the movement has remained stuck on the periphery of the national mainstream.

If we truly want to make America healthy, we are going to have to take on ultraformulated foods. No one likes what these foods are doing to our bodies. They are an assault on our health and, ultimately, our freedom and autonomy. We need to commit to ensuring every child reaches age eighteen at a healthy weight and in good metabolic health. We need a real food revolution.
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You Couldn’t Have Designed a Better Weapon

The food industry has profoundly altered our relationship with the things we eat, a relationship that is as old as our species. Consider the blueberry. Over millions of years, plants have evolved fruits to be consumed by animals, and animals evolved digestive systems to consume those fruits, resulting in a fundamental compatibility. A blueberry is a rich source of vitamins and antioxidants. Its microstructure is also well matched with the human digestive system: Packed with fiber, a blueberry releases its sugars slowly after being eaten, allowing the body to process them at a manageable rate.

Pick up a blueberry muffin at a café along with your morning coffee, though, and you get something else entirely. Now the blueberry has been cooked and sweetened. It has been combined with sugar, starch, bleached wheat flour, seed oils, and intense flavorings. The natural matrix of the fruit, not to mention the grains in the flour, has been completely altered. When a bite of that muffin hits the digestive system, it almost immediately releases a spike of glucose, contributing to metabolic chaos in a significant part of the population.

We used to think that food processing was good for us, and for a very long time we were right. Early forms of food processing were vital to our survival. Cooking enabled us to eat roots, stems, leaves, and other parts of many plants that would otherwise have been unpalatable to us. Simple forms of preservation, like salting and sun drying, provided a reliable food supply even during lean times. In the 1880s, pasteurization and canning made food safer, cheaper, and more widely available. Today, however, food processing poses a danger to human health.

Ultraprocessed, hyperpalatable foods present a constant challenge to people who are trying to limit their caloric intake, reduce visceral fat, and avoid insulin resistance. These foods are engineered to overcome all attempts to limit intake. They directly contribute to some of the most pressing health issues we face today: obesity, diabetes, and cardiovascular disease. They deliver intense flavors and pleasurable eating experiences that often combine fat and sugar; fat and salt; fat, sugar, and salt; or carbohydrates and salt in ways that are not typically found in nature. Extreme processing techniques dramatically alter the original microstructure and ingredients of these foods, adding to their addictive qualities and encouraging overconsumption, even by people who rationally know not to indulge.

Processing can alter the microstructure and nutritional qualities of meats as well. The natural microstructure of whole beef contains muscle fibers that surround the distributed fats, which slow digestion and lead to a sustained release of nutrients. In contrast, the muscle fibers are broken down and the fats are set free in finely ground, processed meats. The saturated and processed fats in hot dogs can therefore be more rapidly digested. Hot dogs also contain fillers such as sodium, preservatives, and even sugars. Those ingredients prioritize reward-system-activating flavor and shelf life over nutritional value.

You could not have designed a better weapon to blow up the human body.

 Hyperpalatability and High Energy Density

Hyperpalatability is the outward face of food addiction: People might find it hard to resist a well-engineered cheeseburger with a large side of French fries, but at least they are aware (or superficially aware) of the foods they are eating. Energy density is an equally important aspect of food addiction, but it is inherently less obvious, because it is concealed within the density of calories as measured per gram or per fluid ounce.

Many familiar foods undergo transformations during processing that dramatically intensify their energy density compared to their natural sources. Professor Adam Drewnowski from the University of Washington has demonstrated that ultraprocessed foods have higher energy density and lower nutrient density compared to less processed foods. The removal of water makes the food shelf stable and cheaper to transport, but it is also a way to increase the food’s energy density, along with the use of fat and sugar combinations. It’s no surprise that these industrial formulations are cheaper than fresh food. For example, tomato sauce can be found in nearly every pantry. It is a go-to ingredient for quick pasta dinners on busy weeknights. Common, inexpensive supermarket tomato sauces are made from tomato paste, along with water, inexpensive fats like soybean or canola oil, and a considerable amount of added sugar. The processing begins with the tomato paste, which is created by cooking and straining tomatoes and then evaporating their water, resulting in a concentrated product that is lighter and easier to transport than whole tomatoes. The sugar added to the sauce gives a taste that appeals to consumers, especially children.

Other more expensive tomato sauces are categorized as “premium” and “super premium” and contain slightly different ingredients. Premium sauces typically contain less sugar and more whole tomato chunks, along with healthier fats like olive oil, but they often include dried herbs and vegetables that may not offer the same nutritional benefits as fresh ingredients. Super premium sauces aim to appeal to health-conscious consumers, featuring fresh herbs and vegetables and generally avoiding the use of tomato paste. Regardless of style, the processing methods and the added oils in pasta sauces result in a much higher energy density compared to fresh tomatoes.

Processed foods often serve as delivery devices for more sugars, fats, various flavors, and additives, compounding their negative health impacts. Bread is perhaps the ultimate example. Commercial breads are already often packed with sugars, fats, and highly processed flour. Then a slice of bread becomes a palette for butter, mayonnaise, jam, and countless spreads. The combinations—of sugar, fat, salt, and carbs—melt in the mouth and efficiently activate the reward system.

 Increased Eating Rate

When food is processed, it often loses elements that help regulate eating behaviors, leading to quicker consumption and increased calorie intake. Foods that are engineered to be softer require less chewing, which leads to a faster pace of eating. A study by researchers in the Netherlands and Singapore showed that softer textures can increase energy intake because they allow for quicker consumption without attaining the level of satiety signaling that accompanies a harder food that must be thoroughly chewed. In essence, many processed foods are designed to encourage a “quick chew, swallow, repeat” cycle. Think about how long it takes to eat a cut of beef, with its firm texture and muscle-streaked microstructure, compared to a hot dog, chicken nuggets, or slices of deli lunch meat. Extensive chewing and longer oral processing lead to a greater sense of fullness. In contrast, rapid eating delivers calories without the corresponding signals of satiety.

The form of a food—solid, semi-solid, or liquid—influences consumption rates. Research indicates that liquid foods can be ingested at up to 600 grams per minute, whereas solid foods are typically consumed at rates between 10 and 120 grams per minute. Liquids can be consumed more rapidly than solids because they don’t require chewing or mechanical movement in the mouth. As a result, liquids provoke weaker satiety response compared to solid foods containing the same number of calories.

The physical sensations of eating affect consumption rates as well. Many processed carbohydrates are designed to melt in the mouth, creating a pleasurable experience. Starch forms soft, cohesive wads in the mouth that minimize the amount of time spent chewing and that facilitate easy swallowing. Puffed snack foods have a high surface area filled with tiny air pockets. In the mouth, saliva quickly seeps into these small pores, causing the structure to break down rapidly and, again, encouraging rapid consumption before satiety signals kick in. The seamless transition from crunch to melt, a key feature of many processed foods, is crucial in promoting overeating.

 High Glycemic Index

Processing can significantly alter the glycemic load of carbohydrates, transforming natural plant foods into energy-rich, highly digestible forms. Many processed foods now resemble predigested starches combined with sugars and fats, creating sources of quick calories that lead to spikes in blood sugar and overabsorption of sugar in the body. Insulin resistance and hyperinsulinemia are directly related to those spikes. Perversely, the foods we eat train us to like the feel of those spikes.

The food industry has turned wheat into a particularly effective weapon of metabolic chaos and addiction. The natural wheat kernel consists of the bran (which is rich in fiber), the germ (which contains essential nutrients), and the endosperm (primarily composed of starch). When eaten together, these three parts create a balanced source of nutrients. When wheat is refined into white flour, though, the bran and germ are stripped away, leaving only the starchy endosperm. High-speed rollers transform grains into fine flour, breaking down their natural microstructure. This flour can be further processed through extrusion, in which starch granules are subjected to high heat and moisture. Extrusion causes the starches to gelatinize and swell. The end result can be digested and absorbed much more rapidly than the original wheat kernel, causing a faster rise in blood glucose levels.

Supermarket breads also typically include components like wheat gluten, sugars, and emulsifiers used to enhance texture, extend shelf life, and create uniformity in each loaf. Even ostensibly healthy “whole wheat” breads generally have lost much of the wheat grain’s natural fiber and nutritional benefits, leaving behind a product that contributes to a high glycemic load. In general, the more a food’s natural structure is broken down, the faster its sugars are absorbed by the body. Foods like instant oatmeal, rice crackers, bagels, and croissants have high glycemic indices.

The processing of fresh fruits into shelf-stable food products often results in immense changes in glycemic load there as well. Fresh cranberries, which are known for their tartness and high nutritional value, are processed into dried “Craisins” that are infused with large amounts of sugar to make them more palatable. The process involves soaking the cranberries in multiple sugar baths. Cranberries, which start with only around 4% natural sugar, end up containing as much as 65% sugar by the end of the process. The hyperpalatability that comes with all that sugar only increases the likelihood that someone will eat enough Craisins to get a significant glycemic jolt.

 How to Defuse a Food Bomb

By stripping foods of their natural structure and enhancing them with sugars and refined starches, the food industry has put us all in a very peculiar place. The foods that look, smell, and taste most appealing are sometimes the same ones that drive glucose spikes, cause weight gain, and lead to the buildup of visceral fat. They are leading us as a society toward insulin resistance and a rising prevalence of type 2 diabetes, along with associated cardiovascular and gastrointestinal disorders. Modern food turns out to be an extremely effective weapon against our biology.

Test subjects absorb significantly more calories when consuming a diet of highly processed foods than they do when following an unprocessed diet. It’s easy to see why. Grapes are about as sweet as a natural food gets, and a bowl of grapes contains about 67 calories per 100 grams. In contrast, processed snacks like cheese crackers and chocolate chip cookies pack 489 calories and 451 calories per 100 grams, respectively.

Regulatory bodies like the FDA set guidelines for food safety, but there are no regulations protecting the public from hyperpalatability, sky-high energy density, and processing techniques that trick the body by stimulating the reward systems while largely bypassing the systems designed to activate satiety and to stop us from overeating. Nobody is truly in charge of protecting the public in the United States from the metabolic impacts of ultraformulated foods.

Some countries, particularly in Latin America, have taken steps to regulate ultraformulated foods by implementing public health campaigns. Chile’s attempts to limit the presence of these foods in schools and health facilities demonstrate that change is possible, but also highlight the complexity of the battle against an industry with deep pockets and strong political influence. The global scale and influence of transnational food companies make these efforts difficult to enforce. These companies invest heavily in marketing and lobbying, making it challenging to introduce meaningful regulations that could curb the production and consumption of ultraformulated foods.

Yet, there is hope for those looking to reconnect with real, whole foods. Farmers markets and local food movements are becoming increasingly popular, offering consumers the opportunity to eat foods that are fresher, less processed, and free from the preservatives and other additives required for long-distance shipping. One of the most popular courses in medicine is culinary medicine, in which health professionals come together to teach people to cook rather than relying on ultraformulated foods. By focusing on minimally processed foods, people can enjoy the natural process of eating—chewing, savoring, and experiencing true satiety—without the artificial enhancements found in processed products. The challenge lies in creating environments that support these healthier choices, making whole foods not just available, but desirable alternatives to their ultraprocessed counterparts.

 Monitoring the Spikes

There is another, more personal way to push back against food addiction and the food industry that enables it. You can’t fight that entire industry yourself, but you can equip yourself so that you know what food is doing to you. Then you can at least be more focused and strategic in shaping your response.

For about $50, you can now directly observe how the foods you eat affect your body, in real time. The data come from a small sensor called a continuous glucose monitor, typically placed on the skin on the back of your arm, which measures your blood glucose levels. The monitor records in precise detail the spikes in blood glucose that occur after a meal. Every time you eat a mouthful of food, you can see within minutes how it’s affecting blood glucose.

Traditionally, continuous glucose monitoring was used almost exclusively by diabetics who needed to know their blood glucose levels so they could adjust their sugar intake to manage their hyperglycemia. But it is beginning to gain widespread popularity for those interested in healthy eating and weight loss. Dr. Grazia Aleppo, an endocrinologist at Northwestern University, believes that many people could benefit from using one. She notes that the number of people with insulin resistance and prediabetes is rising rapidly, especially in the United States. If people had better information about their blood sugar levels, she argues, they might be more inclined to improve their diet, and would have a clearer picture of just how harmful modern food addiction can be.

“If you start eating cereal, bagels, sugar, and soda, your blood sugar will go up over 140 mg/dL. The problem is, it’s not one time. One time doesn’t matter,” Dr. Aleppo says. “It’s the cumulative effects, the constant spikes over thirty years that matter.”

I ask Dr. Aleppo who should care about their glucose spiking.

“Everybody,” she responds.

“But don’t we all spike when we eat foods that elevate blood glucose?” I inquire.

Dr. Aleppo points to data showing that the amount of time our bodies spend with our blood glucose above 140 mg/dL is associated with increased cardiometabolic risk. The goal is to limit the time between 70 and 140 mg/dL, especially in people with prediabetes, which includes many people living with overweight or obesity. An estimated 97.6 million people in the United States have prediabetes.

High levels of glucose in the bloodstream can damage the endothelial cells that line the blood vessels, which sets off a cascade of harmful effects. “Endothelial cells are very sensitive to changes in blood glucose levels due to constant exposure to glucose fluctuations; these in turn may increase cardiovascular risk by increasing inflammation and, eventually, contribute to arterial stiffness,” Dr. Aleppo explains. Fortunately, that sensitivity also means that modest changes in food choices and eating patterns can meaningfully lessen the impacts. With a continuous glucose monitor, anyone can see the effects of little victories against food addiction. “Continuous monitoring can show early changes in postprandial hyperglycemia. Small differences in the glucose average may change prognosis long term,” Dr. Aleppo says.

Medical researchers have long recognized that persistent hyperglycemia poses a serious and steadily increasing risk to health. Only recently have they come to realize that strong intermittent spikes in blood glucose levels also cause damage. The numbers that appear on a continuous glucose monitor become more meaningful when connected to the actual biochemical effects they represent. Once people can make that connection and directly witness the link between food and glucose spikes, they may want to change what they are eating.

Dr. Aleppo narrates the consequences of a glucose spike. “When blood sugar levels are high, the endothelial cells cannot limit glucose exposure,” she says. Those cells become stressed and release a molecule called DAMP (damage-associated molecular patterns), setting off a cascade of destructive effects. DAMP molecules trigger the production of free radicals—reactive oxygen-bearing molecules—that accelerate aging and cellular breakdown. DAMP can also trigger overproduction of blood platelets, leading to clotting, and can lead to changes that disrupt cells in the bone marrow, where red blood cells are made.

Continuous glucose monitors can help make people aware of the biological troubles brewing within them. The devices might also help spark a bigger, society-wide change.

Addictive foods are not labeled or regulated in large part because their ingredients fall under a scientific standard known as “generally recognized as safe.” Common substances are to be classified that way if there is a general recognition that there is a reasonable certainty of no harm. Data from continuous glucose monitors worn by a large number of people who are vulnerable to cardiometabolic disease could provide the crucial information to indicate that certain ingredients, ingredient combinations, and processing techniques do in fact cause harm.

Evidence that raises questions about the safety of a food or category of foods could be enough to challenge their “generally recognized as safe” certification. Data from continuous glucose monitors could help the public fight back, at least a little, against the companies that make food into an addictive delivery system for hazardous glucose spikes.
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The Food Industry Has Us in Its Sights

Thirty years ago, when I needed to understand the advertising machine behind the tobacco industry’s decades of lies and obfuscation about the dangers of smoking, I went to Richard Pollay, a professor of marketing and behavior at the University of British Columbia Sauder School of Business, who was and is the foremost expert on cigarette advertising. Professor Pollay consulted in early litigation against the tobacco companies for suppressing scientific evidence of the dangers of smoking and pushing consumers to buy an addictive and deadly product. He interpreted the industry’s internal marketing research as well as planning documents and published dozens of studies that unraveled the twisted, ingenious nature of their advertising methods.

I recently called Professor Pollay and we met again. This time, we sat on opposite ends of a Zoom meeting, gazing into the face of another shrewd, powerful, and persuasive force: Tony the Tiger.

Professor Pollay was showing me a 1978 print ad for Kellogg’s Sugar Frosted Flakes, in which a boy sits at the breakfast table, gleefully digging into a bowl of cereal. At the top of the page, a slogan announces, “No breakfast is nutritious until somebody eats it.”

It’s a clever piece of deception. Deeper into the ad copy, there is a host of carefully crafted claims, misleading but meticulously accurate. One claim: “When you’re Kellogg’s, it’s pretty easy to put good nutrition into a cereal. After all, we’ve been doing it for a long time.” Yes, Professor Pollay says, the company does put in micronutrients—but only after first removing that nutrition through a refinement process that takes the grains and other ingredients from which Frosted Flakes are derived and stripping those foods of their inherent value. Another claim: “A one-ounce serving of Kellogg’s Sugar Frosted Flakes cereal contains 25% of the US Daily Recommended Allowance of 7 essential vitamins. Plus 10% of the US RDA of vitamin D and iron.” Professor Pollay scoffs: “If this is one out of three meals you’re eating and you’re only getting 10% of the recommended daily allowance, it’s not all that rich a source of nutrition.”

Kellogg’s even winks at the addictive elements in its breakfast cereal. After boasting that Sugar Frosted Flakes is loaded with essential elements, the company’s ad confides, “But that’s not why kids like them. It’s that sparkle of sugar frosting we add that gets the cereal out of the bowl and into the youngster.” In other words: all that refined sugar, which doesn’t seem as virtuous as the vitamins. Well, it’s virtuous, too, because without it, you’d never get those vitamins into your kids. In this vision, sugar has nothing to do with obesity or glucose spikes, it’s merely a tool for encouraging nutritious eating.

“A lot of the advertising isn’t trying to convince you that this is the best thing,” Professor Pollay tells me. “It’s trying to de-stigmatize the product.” Kellogg’s sugar defense didn’t deceive the public for long, but the company kept adapting. In 1983, the word “sugar” was dropped from the cereal’s official name. By the start of the twenty-first century, the advertising for Frosted Flakes had morphed again, making the cereal seem practically like a performance-enhancing drug. Frosted Flakes became the “Official Cereal of Major League Baseball” and a NASCAR sponsor. In a print ad co-branded with the 2002 Olympic Games, there are just two words: “Get Supercharged!” Tony the Tiger is recognizable only by the blurry streak of his orange tail disappearing between slalom poles on a ski course. Another ad from that year features the same two-word slogan near a tiger-striped basketball hoop mounted eight stories high.

“The implications are that this product is associated with healthfulness and athleticism. Leaping tall buildings with a single bound,” Professor Pollay says. There’s almost no text, which is typical of the image-led advertising style that dominates what people see today. Marketers realized that people weren’t taking in all the information they printed; it was a waste of space. And, conveniently, when your ad says virtually nothing, that protects against claims of false advertising.

 During my call with Professor Pollay, I was struck by the parallels between the strategies used in food marketing and those used in cigarette marketing. Both types of ads were designed to imply healthfulness in ways that were at once effective in the marketplace and defensible in the courts. Professor Pollay notes one important difference: By the 1960s, cigarette companies could not have any credible claim to the healthfulness of their products, whereas the reasonable assumption was, and still is, that food should be good for you.

In reality, mega-corporations are making and marketing highly chemical, engineered edible products that can do serious damage to our biology. Then the company’s challenge is to convince people that their products are healthful without alerting them to all the ways that corporate food engineers have sapped the goodness from the original food. The processed food industry currently spends $14 billion a year in the United States pushing products that contribute to overeating and weight gain. To make sure those ad campaigns hit, companies race to stay ahead of the zeitgeist. They hire market research firms to divine what the public likes and dislikes, craves and fears, and whether ads are hitting their marks.

The food industry then plies the public with apparent antidotes to the concern du jour. Companies slap “fat free” labels on products that would never inherently contain fat in the first place. They throw around “gluten free” labels, too, knowing full well that the labels frequently appear on products that would never contain gluten, a protein found in some grains such as wheat and barley. (Never mind that most humans tolerate gluten perfectly well.) There is no shortage of other examples of this kind of misleading labeling: all natural, real fruit, GMO-free, no artificial colors. It all serves to distract from the problematic aspects of a product. The labels are psychological tricks to make unhealthy food seem healthy.

I acknowledge that serious, well-intentioned studies in nutrition science helped enable these food-industry deceptions. Researchers broke food down into its components and analyzed it as a collection of chemicals. Along the way, we gave companies the ability to sell those components without having to maintain the essential, original, functional structure of food.

One of Professor Pollay’s criticisms therefore hits me particularly hard. “Even the display of nutrition data on the sides of processed food packaging—while it was meant to be informative to consumers—is kind of a virtue signaling. It says, ‘Oh, we have these elements and we’re not supplying 100% of every one, but look at all the things we are supplying,’” he says. “I think the information panels that were mandated suggested that these foods had virtue.”

When I was FDA commissioner, I had instituted those nutrition labels.

“We sort of missed this consequence,” I admit. We made the sellers of processed foods print facts about the vitamins, minerals, and proteins in their products. We made them call out trans fats and added sugars. But nowhere did we require companies to reveal how the composition of these foods affects our bodies. We continued to allow companies to describe food in terms of unfamiliar, technical, confusing ingredient names in the ingredient panel. Still, nothing relieves the companies of their responsibility to ensure that their products provide a reasonable certainty of no harm.

“It takes me back to the tobacco case,” Professor Pollay says. “You can expect that the regulators are playing checkers while the industry is playing chess.”

When food companies decided to promote “zero calorie” diet soda, “lower sugar” juice, “light” mayonnaise, and “natural” protein and granola bars, they could point right to the ingredient label. There it is in black and white: zero calories, zero trans fat, healthy-looking names of nuts and grains. And food companies have many more places to duck from responsibility for the health consequences of what they sell.

 Food Label 2.0

Many of the largest food companies seem to have forgotten that they are in the business of making food that their customers rely on to thrive. Instead, this industry is slowly killing its customers, and its executives have to know this, yet they have done little to improve the safety of their products. Government has also failed to act. Unfortunately, there is little political reality for major new regulations restricting the sale of ultraformulated foods or forcing manufacturers to change the way they are made. Still, there is a way that we can help the public: by giving them a much more complete and useful understanding of the foods they are eating.

At the most basic level, consumers don’t know what is in their food and how it affects them biologically. That kind of information is essential for human health. Making available details about processing and its effects on insulin release and blood sugar is the least the industry could do, and yet it does not. Current food labeling lacks full transparency, and often it is outright misleading. I am here to make the case for a radically new and improved approach, one that keeps the current nutrition facts panel but provides additional information about the product.

The US Food and Drug Administration, founded to protect the safety of our food, has failed to keep pace with an industry that has replaced much of what was once food with cheap, ultraformulated products that go well beyond what can be made in the home kitchen. The FDA, starved of needed funding by a Congress that is heavily swayed by industry lobbyists, no longer ensures the safety of our food or the adequacy of our food labeling. I want my former agency to take action so consumers can make healthier food choices and so companies have strong incentives to design foods that help sustain public health while still meeting consumer demands for taste, cost, and convenience.

The additional labeling would emphasize transparency about food ingredients and their processing. It should make it easier for shoppers to know what types of ingredients and nutrients are in the food packages they buy, and why they are in there. In addition to revamping food labels, we must reconsider the Dietary Guidelines for Americans, which is still designed for metabolically healthy individuals, even though today they represent less than 20% of the population. We need guidelines for the 80% of Americans who are insulin resistant or are having trouble maintaining a healthy weight.

As part of the additional labeling, we need a label on the front of food packages that enables consumers to quickly know whether the main ingredients in the food they are buying are ones they can thrive on. An approach I favor is one that lists the top three ingredients in packaged food. I also favor putting warning labels on harmful foods, a technique that has been shown to be effective at reducing consumption of ultraformulated foods in other countries.

The FDA is aware of the problems, but its current approach is far too timid. The agency has been testing and recently proposed a new design for front-of-package labeling that would include a mild food warning notice. Although this design was favored by some consumers and food companies, similar designs have been shown in studies to be ineffective and confusing. The FDA’s proposed version of the label lists key nutrients (saturated fat, sodium, and added sugars) and puts a High, Medium, or Low next to each. Listing multiple nutrients and matching them with quantitative descriptors seems like a great way to cause a mental traffic jam. One need only to imagine being at an intersection and seeing a traffic light that is red, yellow, and green at the same time to realize how confusing such a system could be. Also troubling, companies can clean their labels by replacing these nutrients through ultraprocessing.

To provide transparency, we also need a full product dossier to match the complexity of today’s highly processed foods. I envision a label that lists all of the ingredients, their function, and their potential impact on our health. Such a label will require more space than is available on most packages—but that’s fine, as many people now carry a smartphone. To create the additional labeling, we will need a database of all the ingredients and nutrients in the foods sold at any given store, along with phone apps that will enable consumers to scan a code on the package and get a list of information, written in clear language, customized to their specific concerns and health needs.

The FDA would need to set standards for the master food database to ensure that all of the crucial information is available, accurate, and up-to-date. The agency should list the questions companies must answer about the products they sell so consumers don’t have to rely on company virtue signaling and marketing in choosing what to buy.

 Not Just a Label—A Food Information System

Food companies might object to the extreme transparency I am proposing. I would say that they should have no choice. Consumers should know about the function and health impact of every ingredient in the packaged foods they buy. A truly transparent system needs to ask and answer the following questions:


	 What is each ingredient in this product? Why is it there? Does it have an established health benefit or concern?

	 Does the food contain pairs of fat and salt, fat and simple sugars, or carbohydrates and salt, translated into simple numerical values that indicate hyperpalatable foods?

	 Is the product energy-dense?

	 What is the product’s effect on insulin and blood glucose?

	 What are the processing steps for this product? How does processing change the food matrix, how food is digested and metabolized, and how does that affect eating rate, satiety, and human health? Where was the food produced, from farm to the grocery shelf? 

	 Is this product sweet, measured on a scale of 1 to 5, where 1 is not sweet and 5 is very sweet? Does it include added sweeteners? Refined carbohydrates?

	 Has this product or its combination of ingredients been shown in valid studies to be healthy or potentially harmful?



We also need to revise the ingredient panel on all packaged foods. The ingredient labels that currently appear on food packages allow companies to avoid listing some ingredients or to do so in a misleading manner. For example, the labels require that ingredients be listed in descending order of predominance by weight. This rule allows companies to use several sweeteners that, if grouped together, would be one of the top ingredients, but when listed separately, are buried deeper down the list. Food companies also frequently use names that most consumers don’t recognize—for example, allulose, tagatose, thaumatin, and neotame, all of which are sweeteners.

The revised ingredient panel should group ingredients by type or function, so that sweeteners and possibly other ingredients would be listed together as needed to give consumers a better understanding of the nature of the food they are buying. The label should also require quantitative ingredient declarations, a rule that is required in numerous other countries. This rule requires that an ingredient be emphasized on the label through words or images if the ingredient is essential to characterize the food, or if the ingredient’s quantity is important in distinguishing the product from similar foods.

In this way, consumers would quickly see the percentage of the product consisting of that key ingredient. And new rules should ensure the readability of the top-line printed ingredient list on food packages, setting graphic requirements such as type size and font, as we did for the Nutrition Facts label.

A new food information program—one that is integrated into a much more extensive public information system about food, processing, and health—could provide a huge boost to public health. It would help millions of people steer away from food addiction and improve their eating patterns, with or without the help of the new anti-obesity drugs. But labeling alone cannot address the enormous crisis created by the modern food industry.

 The United States leads the world in science funding, and yet we chronically underinvest in nutrition research. I have long argued that this country needs a national institute of nutrition that would research fundamental issues such as food composition, eating patterns, human metabolism, and connections between diet and health. So far, however, there is no political movement to create such an institute. The National Institutes of Health spends most of its budget, currently hovering around $50 billion a year, investing in effective disease treatments at its institutes of cancer, diabetes, and heart disease, while largely ignoring nutrition, which is the cause of many of those illnesses. Less than 5% of the NIH budget goes to nutrition research.

Likewise, the FDA needs more nutrition resources to ensure that our food doesn’t make us acutely or chronically ill. Some of that funding should be directed to the extensive new food information project I’ve outlined here, but there is so much more to be done. Aggressive federal food safety programs have succeeded in reducing acute food illness deaths in the United States to 1,400 per year. Meanwhile, chronic food illness kills more than that many people every day, but gets comparatively little attention. The FDA spends only $25 million out of a food budget of more than $1 billion on nutrition and chronic food illness. Inadequate funding is a key reason why we have made no progress in reducing chronic food illness deaths in more than fifty years.

The relatively low average lifespan of Americans and the rising incidence of chronic disease among our children should sound an urgent alarm. We faced a similar alarm in the 1980s when tobacco was the leading cause of preventable death in the United States and 25% of young people smoked. We acted and moved toward solving the problem. Scientists investigated and documented the risks. Legislators worked out solutions. Congress enacted laws to reduce youth smoking. Communities passed smoking bans. Today, our national youth smoking rate is less than 2%.

We can have similar success reducing chronic disease, starting, again, with our children. A new system of food labeling can be the first effective step in providing transparency, empowering consumers, and forcing food companies to accept that their primary mission is to provide the food we need to thrive.
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The Gold Rush of Weight-Loss Drugs

When I watch the frenzied excitement around the GLP-1 weight-loss medications, I’m sometimes reminded of the old California Gold Rush, with its potential to change lives. For patients, the GLP-1s offer by far the most promising treatments yet found for breaking food addiction, affording millions of people a more achievable path to weight loss.

For pharmaceutical companies, the drugs have been a tremendous financial windfall. The market for weight management has ballooned to $90 billion in the United States and $275 billion worldwide. The combined revenues from Eli Lilly, which makes tirzepatide, and Novo Nordisk, which makes semaglutide, from their weight-loss drugs is projected to climb to between $80 and $150 billion a year within a decade in the United States alone. These extraordinary numbers have set other major pharmaceutical companies scrambling to develop their own GLP-1 drugs or combination drugs.

But I keep thinking about another aspect of the Gold Rush: It was a time of chaos and confusion, when lots of people were swindled, fell for false claims, or pinned their hopes on rumors in the absence of reliable information. I want to hold the food industry responsible for its actions, but I want to hold the medical and pharmaceutical industries to a higher standard as well.

If used properly, the GLP-1 medications show promise for treating obesity, but the intense marketing of the drugs, amplified by celebrity endorsements, media hype, and word-of-mouth messages, is already leading to misuse. Companies are producing copycat versions of the drugs and off-brand versions that put unsuspecting patients at risk of harm. Federal and state regulatory authorities appear overwhelmed, like a handful of security guards trying to stop a mob of thousands. And keep in mind that the makers of the drugs are still unsure of the exact mechanisms that cause the weight loss. Much more study is required simply to understand the biochemical and physiological workings of the GLP-1 drugs.

As the demand for the new GLP-1 drugs went viral, Novo Nordisk and Eli Lilly ran out of them, prompting the FDA to officially declare shortages of the semaglutide drugs Ozempic and Wegovy in August 2022. Four months later, the FDA added the tirzepatide drugs Mounjaro and Zepbound to their medication shortage list. Compounding pharmacies—companies that combine, mix, or alter ingredients to create a customized drug—jumped in to address the shortage with their own versions of semaglutide and tirzepatide injections, taking advantage of a regulatory opening created by the shortage designation. These alternate providers significantly undercut the standard cost, which is around $1,000 a month for the sanctioned drugs, and potentially pose unnecessary risks for patients.

In October 2024, the FDA removed the Eli Lilly drugs from the shortage list, and Lilly filed lawsuits against the compounding pharmacies producing versions of Mounjaro and Zepbound. Meanwhile, the compounders sued the FDA to retain the shortage designation. Patients are caught in the middle, faced with a confusing array of options, many of them potentially dangerous. For now, neither government nor private companies have the authority or inclination to mitigate the risks.

OppGen Marketing has put together The Ultimate Weight Loss Marketing Playbook to guide white-label clinics on ways to feed the vast demand for weight-loss drugs. (The practice of white-labeling allows companies to put their brand names on products or services provided by others.) OppGen notes that physical weight-loss clinics were economically battered by the COVID-19 pandemic, but sales of weight-loss supplements were a rich source of compensating revenue. Another company, MD Integrations, offers to help online companies set up a white-label practice within days. As a test, one of my researchers contacted FuturHealth, an online white-label weight-loss company boasting two hundred thousand patients. After informing them that his only goal was to lose weight as quickly as possible, and answering just a few questions about his general health, he was approved for branded or compounded weight-loss drugs and guaranteed a 15% weight loss.

White-label clinics prescribing alternatives to FDA-approved weight-loss drugs often partner with compounding pharmacies. Unlike standard pharmaceutical companies, compounding pharmacies have less stringent safety requirements. Patients sometimes pay the price for the looser oversight. In 2012, contaminated spinal injection products from a compounding pharmacy sickened 798 individuals with meningitis and resulted in the deaths of more than one hundred people. The CDC, in collaboration with state and local health departments and the FDA, tracked the contaminated steroid injections back to the New England Compounding Center in Framingham, Massachusetts. The owner of the firm was sentenced to prison for his role in the affair.

Consider the difference between the GLP-1 drugs made by Novo Nordisk and Eli Lilly and the compounded versions now flooding the market. FDA approval is required by law only for prescribed drugs. Pharmaceutical companies seeking approval must demonstrate safety and effectiveness initially through animal studies, and eventually conduct human clinical trials where the results are peer reviewed by independent scientists. The process must be transparent, and subjects of clinical trials must be fully informed of the risks before providing consent. Further, manufacturing plants producing prescription drugs are subject to inspection, and ingredients can be verified through chemical testing.

In contrast, many compounded versions of prescription drugs can be sold only if there is a shortage of the FDA-approved products. Once that happens, though, the compounded versions do not require clinical trials to prove they are safe and actually work. Their precise ingredients are rarely verified.

The situation is worse for pharmaceutical products or components produced in foreign countries, where many drugs sold in the United States are made. The FDA’s overseas inspection program traditionally has been underfunded, forcing the agency to conduct inspections (either on site or upon entry at US borders) mainly in the small number of cases where there are grounds for suspicion. The United States’ line of defense against contaminated products from offshore companies is so porous that the auditing arm of Congress, the Government Accountability Office, placed the FDA’s foreign inspection program on its list of “high-risk” federal programs, finding it inadequate to protect public health safety. Government analysts have noted that the FDA’s foreign inspections are severely limited because they “have generally been preannounced” and “may rely on the establishment being inspected to provide translation services.”

As a result, potentially millions of patients are receiving weight-loss drugs without knowing their actual ingredients or the source of their manufacture, and without the assurance that the drugs they are taking were made in facilities that were inspected prior to their shipment. Poison control centers across the country are reporting illnesses related to knock-off GLP-1 drugs. The American Medical Association (AMA) documented a 1,500% increase in poison incidents related to weight-loss drugs. The AMA also found in August 2024 that approximately half of the online pharmacies selling GLP-1 compounded versions were operating illegally. The National Association of Boards of Pharmacy, representing state agencies, separately reports that at least 35,000 online compounding pharmacies are acting illegally.

In early 2024, the FDA confirmed that it had received “adverse event reports” about compounded versions of semaglutide and cautioned that “patients should not use a compounded drug if an approved drug is available. Patients and healthcare professionals should understand that the agency does not review compounded versions of these drugs for safety, effectiveness, or quality.” The agency further warned, “Patients should only obtain drugs containing semaglutide with a prescription from a licensed healthcare provider.”

My former agency seems caught in a quandary between tightly regulating the newly approved drugs and loosening the supply by allowing copycat versions of them. Meanwhile, compounded weight-loss drugs remain prevalent and easy to obtain.

Telemedicine dominates the field of obesity medicine, which further complicates efforts to take strong action against compounded and illegal versions of GLP-1s. For patients, telemedicine can have many upsides. It improves access to healthcare in large regions of the country, eases the ability to practice proactive patient care, and reduces unnecessary costs. But it is largely unregulated, lacks sufficient laws to protect patients, and has minimal if any hands-on oversight by federal, state, and local agencies. This is a dangerous environment in which to launch large-scale medical outreach operations to tens of millions of patients with obesity.

 The medical director of one large online weight-loss clinic privately related to me that his screeners often spend just a minute assessing forms online before prescribing new GLP-1 drugs. Some states do not allow telemedicine for weight loss, so companies created “medical spas” to provide weight-loss services for patients. Such spas sometimes operate unsafely, use mainly compounded drugs, and do not conduct comprehensive patient evaluations before selling GLP-1 knockoffs.

Meanwhile, compounded, off-label, and outright fake versions of GLP-1s have become a global problem. The World Health Organization reports that it has observed an “increased demand for these medicines as well as reports on falsification,” adding that “to protect themselves from falsified medicines and their harmful effects, patients who are using these products can take actions such as buying medicines with prescriptions from licensed physicians and avoid buying medicines from unfamiliar or unverified sources, such as those that may be found online.” In issuing a warning, the WHO noted that falsified drugs had been detected in Brazil and the United Kingdom in addition to the United States. In Australia, the government was so concerned about the dangers of compounded weight-loss drugs that it totally banned their use in 2024.

Americans should not accept a system so full of loopholes that patients with obesity are routinely sold unsafe or ineffective drugs and supplements. The FDA, despite its legal limitations, could do more than issue warnings and alerts to a handful of the many white-label sites and compounding pharmacies. It should add resources and regulatory reforms that provide more than lip service to the problem. The FDA should also reform its process for declaring drug shortages to ensure it is not wantonly used to allow the proliferation of compounding pharmacies to replace the approved therapies. Such a change would not require additional funding or new legislative authority.

“There’s an urgent need for better post-marketing surveillance, to look at questions around safety. We have a complete blind spot for compounded medications. We desperately need to know what’s happening there,” said Dr. Kristina Henderson Lewis at a symposium on long-term use of anti-obesity medication in 2024.

We need new weight-loss drugs like the GLP-1s, but not at the expense of patient safety. In the nineteenth-century Gold Rush, people accepted danger and uncertainty because they were taking risks knowingly, hoping for a great reward. In that regard, the current gold rush is completely different. Too often, people do not know where their weight-loss medications are coming from, who produced them, who inspected them, or even what is in them. And the reward they are chasing is not a self-indulgent dream of great wealth, but the basic human values of living a healthy life, unbound by food addiction.

There has never been a greater need for solutions to obesity, and there has never been a greater need for careful oversight of those solutions. At a time when we should go forward safely and proceed with caution, we are doing neither. White-label companies and compounding pharmacies will continue to compete for larger shares of the GLP-1 market, and obesity patients will remain at their mercy.
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Economics and Equity

We all understand the stigma and discrimination against people with obesity. It has been part of the culture for many decades. People with obesity are viewed differently from others in employment, healthcare, and social relationships. Society sets thinness as an ideal. People with obesity don’t meet that ideal and are discriminated against. And even if they are treated as if they have a disease or an addiction, we don’t support them accordingly.

Before the signing of the Affordable Care Act in 2010, what insurance covered was governed strictly by contract. An employer and the insurance company would enter into a contract that set out the conditions the insurer would cover. Section 1557 of the Affordable Care Act changed that by preventing insurers from discriminating in those contracts based on race, color, national origin, sex, age, or disability. The purpose of Section 1557 was to eliminate discrimination in how insurance carriers designed their benefit packages. The law prohibits designing a benefit that targets people with a disability. Today, many insurers cover prescription drugs for conditions such as heart disease and cancer, but have an exclusion in their policy that states they will not pay to cover therapies to treat obesity.

Other sections of the Affordable Care Act reinforce the fact that the purpose of Section 1557 was to prohibit insurers from denying coverage to a group of people with a condition for which other insureds are entitled to receive coverage. The exclusions to cover highly effective medications for obesity, in my opinion, fall within the prohibition of Section 1557 because they target people with obesity, which is a disease, impairment, and disability, and excludes effective medications from coverage.

The insurance companies argue that obesity is not a disability. Informally, we all know that is not true. Certain state and federal courts have agreed, ruling that obesity is always a disability. These courts have held that, in those individuals living with obesity, the condition impairs life activities sufficient to meet the definition of a disability. Under federal law, if a medical professional diagnoses a condition, that condition is an “impairment,” and if the condition results in a substantial impact on a daily activity, it is a “disability.”

Behind the argument over these legal disputes regarding obesity coverage is the stereotype that obesity is the result of a lack of willpower and that people should be able to control their eating—in essence, that obesity is a personal failing, not a medical condition. We know this is not true, and we now know the reason. Obesity is the result of living in a society in which we are all surrounded by ultraformulated foods. Those foods have altered the reward circuitry of the brain and impaired satiating mechanisms, causing a dysregulated appetite that results in an energy balance at a higher-than-normal body fat mass associated with adverse health consequences and impairments.

The obstacle to recognizing this reality is that four federal courts of appeals have ruled that obesity is not a physiological condition or impairment. They have bought into the arguments of the insurance companies that obesity is not itself enough of an impairment and that there needs to be a secondary underlying condition. They are wrong medically, and they are wrong on the law. We know that obesity is the central and causative element of diabetes and cardiometabolic disease. It also triggers other serious obesity-related conditions such as sleep apnea, osteoarthritis, and certain forms of cancer. Another argument the insurance companies make is that they are not discriminating against people with obesity; they are discriminating only against weight-loss drugs. That is like saying the companies could deny coverage for people with cancer because they would not be discriminating against the cancer patients, only against chemotherapy.

I have tried to understand what is going on with these judges in these US courts of appeals. They may have grown up at a time before we understood that obesity is a disease. They may be resistant to recognizing the true medical nature of obesity because of the enormous costs associated with anti-obesity medications and they are concerned that paying for them would overwhelm healthcare budgets. The law often depends on a judge’s understanding of science, or on a judge’s feelings about budgets and spending. But, the law should prevent discrimination. We can no longer discriminate against people living with obesity.

There are two immediate problems caused by the discrimination against protecting people living with obesity. Because insurance doesn’t cover weight-loss medications, people who need them but can’t afford them may resort to sources with questionable product safety. In addition, the use of these medications is not being administered under good clinical care. In a fair society, the care and monitoring of weight loss for people with obesity has to be viewed as an essential aspect of medical care that will be reimbursed by health insurance. To do otherwise is discrimination.

 Cost-Effectiveness

Insurance companies can deny coverage for other reasons. They can say that a medication is not cost-effective. In some ways, this is their most powerful argument, because it sidesteps legal questions about discrimination and even moral arguments about fairness. In this view, if the cost of the drugs is greater than the value of the health benefits they provide, it is simply not the job of the insurance company to cover them. The companies can now frame it purely as a matter of practical economics.

That has always been a dubious argument. The marked cardiovascular benefits associated with the new GLP-1 anti-obesity medications mean that it may also be an obsolete argument, especially as the costs of these medications come down. The insurance companies have put exclusions into their policies specifically denying coverage for weight-loss drugs because they know that they will lose if they have to litigate that these medications are not medically necessary. The legal standard for whether something is “medically effective” is whether it is effective and whether it is a less costly alternative. These new anti-obesity medications are undoubtedly effective. Given the enormous healthcare expenses associated with obesity, treatment is also a bargain in the long run. The trouble is, insurance companies don’t typically prioritize the long-term payoff from preventive care. If they did, patients would ultimately benefit and overall healthcare costs would be lower.

The best economic argument the insurance companies can make is that the weight-loss drugs are not really cost-effective after all, because patients will eventually gain the weight back. Either they will stop taking the drugs, or the drugs will lose their ability to control body weight. If the companies are right, that will be a serious blow to the millions of people who have pinned their hopes on the new GLP-1 drugs. The new anti-obesity drugs are not a cure-all, and for most people, I expect, they will not be the solitary answer, but it is already clear to me that these drugs improve our ability to tackle food addiction and its nasty side effects.

The pressing question for patients and companies alike is how well the GLP-1s will work over many years and decades. If researchers can put together strong evidence of significant long-term cost-saving health benefits, that will torpedo one of the insurance companies’ most powerful rationales for denying coverage. Put simply: The best argument for equity is efficacy.

For some insight, I checked in with Dr. David Arterburn, a health services researcher at Kaiser Permanente who has spent his career exploring the complexities of treating obesity. His work focuses on balancing the promise of anti-obesity medications with the realities of how they are used in the real world. His interest in obesity began during his medical residency, at the height of the controversy over fen-phen, the diet drug combination that was ultimately pulled from the market due to safety concerns. Seeing firsthand how difficult it was to manage obesity, Dr. Arterburn transitioned from direct clinical care into research on the safety and effectiveness of anti-obesity treatments.

Over the years, his focus has shifted from bariatric surgery to anti-obesity drugs, and now specifically to understanding the cost-effectiveness of the new GLP-1 drugs like semaglutide and tirzepatide. These drugs have shown impressive potential for helping people lose significant amounts of weight, but he wanted to know whether healthcare systems can afford them, and if they will prove sustainable, affordable, and accessible in the real world, where patients have to deal with the thorny issues of cost, access, and long-term adherence.

Insurance coverage will depend heavily on the cost-effectiveness of these medications, which involves weighing both the immediate costs of the drugs and the long-term savings they might generate by reducing obesity-related complications such as type 2 diabetes, heart disease, and stroke. For now, the upfront costs of GLP-1 medications are significant. Even with price pressure from compounding and increased production by Eli Lilly and Novo Nordisk, dosages of the drugs, often exceeding $1,000 per month, could save the healthcare system substantial money if the drugs help people achieve lasting weight loss and avoid costly chronic conditions. But that’s a big “if.” Even in integrated healthcare systems like Kaiser Permanente, spending on GLP-1 medications has skyrocketed as more patients seek access to them.

Dr. Arterburn told me that the price of these medications is a huge concern for doctors and hospitals in addition to insurance companies. “It’s almost untenable for healthcare systems to afford to pay for the number of people who would like to be treated,” he told me. Healthcare payers are faced with increasingly difficult decisions about how to allocate resources effectively, ensuring that those who need these treatments the most can access them without overwhelming the system financially. They, too, need to know whether the long-term savings generated by these medications will be enough to justify their upfront costs.

If weight loss achieved using GLP-1 drugs leads to fewer hospitalizations, fewer cases of type 2 diabetes, and lower rates of heart disease, then the initial investment could pay off in the long run. But that kind of return on investment may take years—or even decades—to materialize. “Cost savings from these medications aren’t coming soon,” Dr. Arterburn said. Moreover, real-world use of these medications often doesn’t match the results seen in clinical trials. In carefully controlled studies, patients remain on the medications for extended periods, and the weight-loss results are impressive. But when patients are just living their normal lives, they frequently stop taking the drugs long before they’ve achieved meaningful, lasting weight loss.

“More than 90% of patients stop taking anti-obesity medications within a year, with many discontinuing after just six months,” Dr. Arterburn said. Early discontinuation significantly undermines the potential long-term benefits of these medications. When patients stop taking the drugs, they often regain the weight they lost—sometimes at an even faster rate than they lost it. “The slope of weight regain is often steeper than the slope of weight loss, and that’s a real concern,” he told me. As noted, this phenomenon, known as weight cycling, has its own set of negative health consequences, including increased risks for cardiovascular disease and metabolic disorders.

In many ways, the issue of adherence lies at the heart of the debate over the cost-effectiveness of anti-obesity medications, and so ultimately over the whole issue of equitable access. The impressive weight-loss numbers that GLP-1 drugs can produce don’t mean much if patients discontinue the medication too early. For these medications to be considered cost-effective, they need to help patients achieve and maintain long-term weight loss over a large portion of a lifetime. But achieving long-term adherence to these medications is no small feat, especially given the financial barriers and potential side effects patients face.

Dr. Arterburn’s research highlights the need for support systems that can help patients stick with their treatment plans. This could include counseling, education, and financial assistance programs aimed at reducing barriers to adherence.

Given the high cost of anti-obesity medications, Dr. Arterburn advocates for step therapy models, which provide a structured approach to managing costs while ensuring that patients have access to effective treatments. That approach might not satisfy patients who have heard about GLP-1s and want to get instant access to these drugs. Under the step therapy model, doctors would first direct their patients to less expensive interventions—such as diet, exercise, and counseling—before prescribing more costly medications like GLP-1 receptor agonists. If the initial treatments fail to produce meaningful results, then the more expensive options can be introduced. The problem with this approach is that the less expensive options have only a fraction of the efficacy of the new drugs.

By prioritizing less expensive treatments as the first line of defense, Dr. Arterburn explains, healthcare providers can reserve the more costly medications for patients who are at the greatest risk of developing severe obesity-related complications. The argument is that this approach helps ensure that resources are used efficiently and that patients receive the most appropriate care based on their individual needs. Dr. Arterburn acknowledges that step care models have their limitations, though. Not all patients respond well to lifestyle interventions or to lower-cost medications. The step care model also, by definition, places obstacles in patients’ path to accessing more effective weight-loss treatments like GLP-1s. Considering the breadth of the food addiction problem, such obstacles go directly against the goal of equitable treatment.

Ultimately, the price of the new anti-obesity medications needs to come down. Cheaper drugs, more than anything else, will shift the cost-benefit relationship and put pressure on insurance companies to provide broader, fairer coverage. Dr. Arterburn is optimistic that the cost of these medications will decrease. He noted that there is already some movement in that direction, and not just from the lightly regulated compounders. “As more generic versions of GLP-1 medications come to market, we should see prices drop,” he says.

 The Fight for Equity

Insurance companies are not likely to provide expanded coverage without a fight. That is already happening. Cigna Health and Life Insurance was hit with a class-action suit over its failure to cover the cost of anti-obesity drugs. Lawyers for the patients argue that obesity is a disability, and so falls under the Affordable Care Act’s anti-discrimination law. The company has argued vigorously that it is unreasonable to classify all obese people as disabled, claiming that 40% of the population would then fall into that category. Plaintiffs in a number of cases against the insurance companies counter by citing the authority of the American Medical Association. In a 2013 policy ruling, the AMA recognized obesity as a “disease state with multiple pathophysiological aspects requiring a range of interventions.”

The fight for equity is making some slow progress. According to a survey by the International Foundation of Employee Benefit Plans, 34% of policies covered GLP-1 drugs in 2024, up from 26% a year earlier. Until there is a significant drop in prices for semaglutide and tirzepatide, though, it’s hard to imagine insurance companies giving in. Even at a modestly reduced price, the budget impact of treating the whole population of US adults with obesity would be enormous.

One area where progress is being made is in reimbursement under Medicare Part D for use of these drugs in obesity. Currently, the Medicare statute prohibits payment for drugs for weight loss. The Centers for Medicare and Medicaid Services (CMS) in the Department of Health and Human Services has proposed reimbursing for GLP-1 drugs for the treatment of obesity by distinguishing the treatment of obesity from weight loss. The proposed rule must become final before reimbursement, which could take several years.

For now, the cost of these drugs makes them inaccessible to many people who could benefit from them. I don’t think we’ve ever seen a similar situation in which there was such a moral and financial quandary between high cost and high benefits. Treatment for hepatitis C was probably the closest event, but that was a short-duration treatment for a much smaller population. In the fight against discrimination, as in the fight against obesity, we are in uncharted territory.




Epilogue

THE FOOD MOVEMENT IS HERE

What happened in Sardinia starting in the 1950s has been repeated over and over across much of the world, with the same tragic outcome each time. As food scarcity has been replaced with abundance, that abundance has come at a great cost. New techniques drastically increased agricultural productivity, new manufacturing techniques delivered a cornucopia of convenient snacks and prepared and packaged meals, but what we got was not an abundance of actual food.

Instead, we got a near-boundless supply of ultraformulated food products with built-in macronutrient imbalances of fat, sugar, and salt combinations. Those products have made it socially acceptable to eat or snack at any time. They assault us with rapidly absorbable carbohydrates, decreased protein, and destroyed food structure, setting off addictive eating patterns and metabolic chaos. These ultraformulated foods are toxic to our brains and bodies. The resulting health crisis is especially severe in the United States, where we have the highest levels of obesity among all large developed nations.

In our current environment, it is difficult to escape the pull of food addiction, overcome our built-in reward response, and find our way back to good health. Difficult, but not impossible. The development of GLP-1 anti-obesity medications provides an opening: a chance not just to help a lot of people lose toxic body fat, but also an opportunity to rethink our entire modern food industry.

We can now effectively treat obesity, even if we are only masking the root cause. It may seem absurd to have one industry make us sick only to have another industry develop drugs to treat that sickness, but that is where we are right now. We can start by making the best possible use of the GLP-1 medications. The food industry should be held accountable for the medical costs to rid ourselves of the damage their products have caused. At the same time, we must improve the quality of our diet. That element is nonnegotiable.

Great challenges await those of us who want to see real change happen, from the food manufacturers, who stand to lose profits, and other formidable forces. Climate change, including floods and droughts; infectious diseases that affect food-producing animals; plant blights; and geopolitical upheavals all threaten our ability to produce quality food. I’ve seen firsthand the effects of avian flu on poultry and dairy farms. I’ve seen how those industries, even now, resist needed public health interventions to stop the spread of the virus. And I’ve seen how easy it is for politicians to give them cover.

In contrast, I’ve also seen how families will take measures to protect their loved ones, how restaurateurs will work to provide healthy food, and how doctors are learning to provide compassionate care to people who struggle with their weight.

I wrote this book in part to give individuals clear and concrete guidance on how to free themselves from addiction to ultraformulated foods. I also view this book as a call to collective action. People across the political spectrum have had it with the food industry and what it has done to our health. The food movement is here. A healthier society is possible.
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10 cigarettes made up: Edwards, “What Everyone Gets Wrong About the History of Cigarettes.”

10 Manufacturers began putting pictures: Truth Initiative, “Sex Sells.”
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123 “naturally occurring hormones”: Karaivazoglou et al., “The Contribution of the Brain-Gut Axis to the Human Reward System.”

123 reduces appetite even more: Pasqualotto et al., “Effects of Once-Weekly Subcutaneous Retatrutide on Weight and Metabolic Markers.”

124 “Semaglutide does not cause”: Author interview with Ryan, May 2023.
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125 for a person accustomed: Love, “Understanding Desire in the Age of Ozempic.”

126 slowing the passage of food: Marathe et al., “Effects of GLP-1 and Incretin-Based Therapies on Gastrointestinal Motor Function.”
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126 81% of the patients: Aronne et al., “Continued Treatment with Tirzepatide for Maintenance of Weight Reduction in Adults with Obesity.”

126 only 7% of the patients: Aronne, “SURMOUNT-4.”

127 SELECT trial: Lincoff et al., “Semaglutide and Cardiovascular Outcomes in Obesity Without Diabetes.”

127 39.7% of patients: Ard, “SURMOUNT-3.”

127 “don’t have any side effects”: “Tides Are Changing for Obesity.”

127 digging into the data: A study by Dr. Mohit Sodhi at the University of British Columbia indicated that these drugs have a hazard ratio of 3.67 for developing gastroparesis, that is, more than triple the risk compared to other obesity treatments. Dr. William Jenkins from the University of Buffalo found no increased risk documented in electronic health records. However, Dr. S. Mesgun at the Cleveland Clinic reported a 52% increase in new gastroparesis cases among patients taking GLP-1s. Dr. Piyush Nathani at the University of Kansas found a 79% higher risk of gastroparesis for GLP-1 users. Dr. Thabet Qapaja, an internist affiliated with the Cleveland Clinic, observed a 24% rise in new diagnoses at twelve and twenty-four months. FDA data showed that 15.8% of 15,399 reported gastrointestinal events with GLP-1s involved delayed gastric emptying. Lastly, a 2024 study by Dr. Wafa Aldhaleei at the Mayo Clinic in Rochester, Minnesota, revealed that 5.1% of patients in a real-world cohort on GLP-1 drugs had gastroparesis.

127 I contacted Novo Nordisk: The company, in a letter dated June 27, 2023, stated, “Delay in gastric emptying may be considered a potential mechanism by which Ozempic® reduces food intake; however, it does not appear to be the primary mode of action in reducing appetite and body weight. Based on data from a 12-week, randomized, double-blind crossover study, which assessed gastric emptying via an absorption test with acetaminophen, gastric emptying during the first hour was delayed with Ozempic® compared to placebo, however, no statistical difference between Ozempic® and placebo was observed in the overall rate of postprandial gastric emptying (0–5 hours).” Hjerpsted et al., “Semaglutide Improves Postprandial Glucose and Lipid Metabolism, and Delays First-Hour Gastric Emptying in Subjects with Obesity.”

127 randomized controlled trial of patients without diabetes: Using the gold standard (a technetium-99m scan); author interview with Camilleri, September 2024.

127 significantly delayed gastric emptying: Camilleri, “Definite Benefits of GLP-1 Receptor Agonists.” Note: This study did not record symptoms. Nausea is a common symptom of GLP-1s.

127 Data published in the journal: Camilleri et al., “Prevalence and Variations in Gastric Emptying Delay in Response to GLP-1 Receptor Agonist Liraglutide.”

127 We don’t know: Author interview with Camilleri, September 2024.

127 A 2023 study: This study was carried out in women with polycystic ovary syndrome and obesity. Jensterle et al., “Semaglutide Delays 4-Hour Gastric Emptying in Women with Polycystic Ovary Syndrome and Obesity.”

128 starvation and gastroparesis: Gaudiani, Sick Enough.

128 “Pure calorie restriction”: Author interview with Gaudiani, August 2024.
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Notes

130 is SMART: specific, measurable, achievable: Doran, “There’s a S.M.A.R.T. Way to Write Management’s Goals and Objectives.”

131 advised to avoid GLP-1s: US Food and Drug Administration, “WEGOVY (semaglutide) Injection, for Subcutaneous Use.”

131 a very real risk: “Dehydration was the most frequent AE contributing to serious outcomes for liraglutide (n = 318, 23.93%), dulaglutide (n = 434, 20.90%), semaglutide (n = 370, 25.10%) and tirzepatide (n = 70, 32.86%).” From Long et al., “Pharmacovigilance Study of GLP-1 Receptor Agonists for Metabolic and Nutritional Adverse Events.”

131 FDA originally approved the use: US Food and Drug Administration, “WEGOVY (semaglutide) Injection, for Subcutaneous Use.”

132 reduced cardiovascular risk: Lincoff et al., “Semaglutide and Cardiovascular Outcomes in Obesity Without Diabetes.”

132 three additional years of disability: Klijs et al., “Obesity, Smoking, Alcohol Consumption and Years Lived with Disability: A Sullivan Life Table Approach.”

132 Dr. Sue Roberts: Roberts, “How Do Energy Requirements Change During Aging, and Implications for Eating a Healthy Diet.”

133 0.25 mg weekly for semaglutide: Novo Nordisk, “Wegovy® Dosing Schedule.”

133 2.5 mg weekly for tirzepatide: Eli Lilly, “How to Prescribe Mounjaro.”

 133 says regarding dose: In an assessment of the risk of thyroid cancer, Dr. Judy Korner, professor of medicine at Columbia University, states, “Official box warning for thyroid C-cell tumors in the US: GLP-1RAs are contraindicated in patients with a personal or family history of MTC, as well as in patients with multiple endocrine neoplasia (MEN) type 2. In rodents, the thyroid C cells (neuroendocrine parafollicular cells which secrete calcitonin) highly express the GLP-1 receptor. Stimulation leads to upregulation of the calcitonin gene expression, calcitonin synthesis, C-cell hyperplasia, and increased risk of medullary adenomas and carcinomas. GLP-1 receptor is only marginally expressed in thyroids of non-human primates and humans. Monkeys treated with >60 times the human dose of liraglutide do not develop C-cell abnormalities after 20 months. A study by Bezin et al., ‘GLP-1 Receptor Agonists and the Risk of Thyroid Cancer,’ analyzed use of GLP-1 RA in 2,562 cases of thyroid cancer and 45,184 controls without thyroid cancer. The conclusion was: Increased risk of all thyroid cancer and medullary thyroid cancer with use of GLP-1 RA, in particular after 1–3 years of treatment. Detection bias: Use of GLP-1RAs may be associated with increased monitoring and imaging. Given the evidence, it is unclear whether GLP-1RAs cause an increase in thyroid cancer. MTC is rare (estimated incidence of 0.2 cases per 100,000 patient-years), and as such, it is very difficult to definitively rule out an association between GLP-1RA and thyroid malignancies. Pharmacovigilance of cases is ongoing.” From Korner, “Side Effects of Pharmacologic Treatment and Their Management.”

133 the clinical trials: Real-world clinical data show the percentage weight loss for tirzepatide at three, six, and twelve months was 6, 10, and 15% respectively, and for semaglutide, 4, 6, and 8% respectively.

133 patients on semaglutide: Wilding, et al., “Once-Weekly Semaglutide in Adults with Overweight or Obesity.”

133 Patients on tirzepatide: Jastreboff, et al., “Tirzepatide Once Weekly for the Treatment of Obesity.”

133 “super responders”: Tzoulis and Baldeweg, “Semaglutide for Weight Loss.”

133 “non-responders”: Clinicians have anecdotally stated that patients with thyroid conditions, anxiety, depression, and binge-eating disorders that have not been addressed may not respond as well. Physicians—again, anecdotally—recommend cardiovascular and resistance training in patients who have failed to respond. This is an area that needs further study.

134 Weight plateaus: Tzoulis and Baldeweg, “Semaglutide for Weight Loss.”

134 experience some gastrointestinal issues: Wharton et al., “Managing the Gastrointestinal Side Effects of GLP-1 Receptor Agonists in Obesity.”

135 GLP-1s is reduced appetite: Aldawsari et al., “The Efficacy of GLP-1 Analogues on Appetite Parameters, Gastric Emptying, Food Preference and Taste Among Adults with Obesity.”

135 slowed-down transfer of stomach contents: Jalleh et al., “Gastrointestinal Effects of GLP-1 Receptor Agonists.”

135 serious effect is cholelithiasis (gallstones): Woronow et al., “Acute Cholecystitis Associated with the Use of Glucagon-Like Peptide-1 Receptor Agonists . . .”

135 very-low-calorie: Umashanker, “Very Low Calorie Diet.”

135 may experience is malnutrition: Powell et al., “Medications and Conditions Associated with Weight Loss in Patients Prescribed Semaglutide.”

 136 toxic visceral body fat: Turker et al., “Investigation of Relationship of Visceral Body Fat and Inflammatory Markers.”

136 FDA has changed the indications: US Food and Drug Administration, “WEGOVY (semaglutide) Injection, for Subcutaneous Use.”

136 Dr. Jason Atwater: not his real name.

136 “I wasn’t obese”: Author interview with Atwater, September 2024.

137 30% of people who discontinue: Raffat, “GLP-1: Demand Issue?”

138 statistics from the CDC: CDC, “Childhood Obesity Facts.”

138 “should offer adolescents”: Hampl et al., “Clinical Practice Guideline for the Evaluation and Treatment of Children and Adolescents with Obesity.”

139 “Severe obesity” is: Kral et al., “Large Maternal Weight Loss from Obesity Surgery Prevents Transmission of Obesity to Children Who Were Followed for 2 to 18 Years.”

139 Virginia Sole-Smith: Sole-Smith, “Why the New Obesity Guidelines for Kids Terrify Me.”

139 Some psychologists worried: Gaffney, “Could New Childhood Obesity Guidelines Fuel Eating Disorders?”

139 “we need more evidence”: Wanda Nicholson, in Cooney, “To Treat Obesity in Children.”

139 make a recommendation: Nicholson, “To Treat Obesity in Children.”

139 mainly gastrointestinal distress: Villafuerte, “Are GLP-1 Drugs Safe for Children?”

139 “When young patients”: Singhal, “Are GLP-1 Drugs Safe for Children?”

139 “apply a double standard”: Fox and Kelly, “Pharmacotherapy for Obesity in Youth.”

140 The fact that GLP-1s: Author interview with Rosenbaum, September 2024.

140 have a two-year: Villafuerte, “Are GLP-1 Drugs Safe for Children?”

140 It took around five: Kolata, “How Fen-Phen, a Diet ‘Miracle,’ Rose and Fell.”

141 can’t yet match: Dicker et al., “Bariatric Metabolic Surgery vs Glucagon-Like Peptide-1 Receptor Agonists.”

141 takes an entire team: Elder and Wolfe, “Bariatric Surgery.”

141 most recent guidelines: Eisenberg et al., “2022 American Society for Metabolic and Bariatric Surgery.”

141 surgery is recommended: Eisenberg et al., “2022 American Society of Metabolic and Bariatric Surgery.”

141 weight loss of up to 30%: Alfadda et al., “Long-Term Weight Outcomes After Bariatric Surgery.”

141 about a 25% drop: Tajeu et al., “Changes in Antihypertensive Medication Following Bariatric Surgery.”

141 about a 3–7% drop: Kauppila et al., “Temporal Changes in Obesity-Related Medication After Bariatric Surgery vs. No Surgery for Obesity.”

141 obstructive sleep apnea: Wyszomirski et al., “Obesity, Bariatric Surgery and Obstructive Sleep Apnea.”

141 cancer: Adams et al., “Cancer Incidence and Mortality After Gastric Bypass Surgery.”

141 decrease in all-cause mortality: Syn et al., “Association of Metabolic-Bariatric Surgery with Long-Term Survival in Adults With and Without Diabetes.”

 141 all-cause mortality of about 50%: Sjöström et al., “Effects of Bariatric Surgery on Mortality in Swedish Obese Subjects.”

141 reduce the size of the stomach: Ji et al., “Effect of Bariatric Surgery on Metabolic Diseases and Underlying Mechanisms.”

142 causing malabsorption: Ji et al., “Effect of Bariatric Surgery on Metabolic Diseases and Underlying Mechanisms.”

142 Approximately 60%: Felsenreich et al., “Weight Loss, Weight Regain, and Conversions to Roux-en-Y Gastric Bypass”; Lauti et al., “Weight Regain Following Sleeve Gastrectomy.”

142 sleeve gastrectomy: Kraljevic et al., “Outcomes Beyond 10 Years of Laparoscopic Roux-en-Y Gastric Bypass vs. Laparoscopic Sleeve Gastrectomy for Obesity.”

142 150,000 such operations: American Society for Metabolic Bariatric Surgery, “Estimate of Bariatric Surgery Numbers, 2011–2022.”

142 sleeve gastrectomy group: Kraljevic et al., “Outcomes Beyond 10 Years of Laparoscopic Roux-en-Y Gastric Bypass vs. Laparoscopic Sleeve Gastrectomy for Obesity.”

143 25% drop: Lin et al., “Metabolic Bariatric Surgery in the Era of GLP-1 Receptor Agonists for Obesity Management.”

143 on average, for six to eight months: Raffat, “GLP-1: Demand Issue?”

143 two-thirds of the weight: Wilding et al., “Weight Regain and Cardiometabolic Effects After Withdrawal of Semaglutide.”

144 A survey taken: Sorice-Virk, “Beyond the Weight Loss.”

144 cost of these medications: Warren, “How Much Does Wegovy Cost?”; Eli Lilly, “How Much Should I Expect to Pay for Mounjaro®?”

144 discontinuation rates: Liss et al., “Treatment Modification After Initiating Second-Line Medication for Type 2 Diabetes.”

144 23% of test subjects dropped out: Lincoff et al., “Semaglutide and Cardiovascular Outcomes in Obesity Without Diabetes.”

144 less than one-third: Gleason et al., “Real-World Persistence and Adherence to Glucagon-Like Peptide-1 Receptor Agonists Among Obese Commercially Insured Adults Without Diabetes.”

144 Blue Cross Blue Shield: Blue Health Intelligence, Real-World Trends in GLP-1 Treatment Persistence and Prescribing for Weight Management.
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Notes

146 “we would suspect”: Chomko, “Protocol in Practice—Standing Orders for RD/RN Management of GLP-1/GIP Receptor Agonist.”

147 reported a reduction: Christensen, “Dietary Intake by Patients Taking GLP-1 and Dual GIP/GLP-1 Receptor Agonists.”

147 In another study: Friedrichsen, “The Effect of Semaglutide 2.4 mg Once Weekly on Energy Intake, Appetite, Control of Eating, and Gastric Emptying in Adults with Obesity.”

147 being treated for anorexia: Martini et al., “Exploring Caloric Restriction in Inpatients with Eating Disorders: Cross-Sectional and Longitudinal Associations with Body Dissatisfaction, Body Avoidance, Clinical Factors, and Psychopathology.”

147 nutritional needs, according to US: US Department of Agriculture and US Department of Health and Human Services, Dietary Guidelines for Americans, 2020–2025.

147 Minnesota Starvation Experiment: Kalm and Semba, “They Starved So That Others Be Better Fed”; Tucker, The Great Starvation Experiment; Keys, The Biology of Human Starvation.

147 At a conference: Almandoz, “Practical Aspects of Using Anti-obesity Medications.”

149 an expert in eating disorders: Author interview with Dennis, September 2024.

149 euglycemic ketoacidosis: Kanu et al., “Euglycemic Ketoacidosis After the Addition of Glucagon-Like Peptide-1 Receptor Agonist.”

149 forty-four-year-old diabetic: Kanu et al., “Euglycemic Ketoacidosis After the Addition of Glucagon-Like Peptide-1 Receptor Agonist.”

150 In their published paper: Kanu et al., “Euglycemic Ketoacidosis After the Addition of Glucagon-Like Peptide-1 Receptor Agonist.”

150 “I suspect that we”: Author interview with Kanu, August 2024.

150 bump in pancreatic enzymes: Albrechtsen, “Glucagon-Like Peptide 1 Receptor Signaling in Acinar Cells Causes Growth-Dependent Release of Pancreatic Enzymes.”

150 increased risk of gallstones: He et al., “Association of Glucagon-Like Peptide-1 Receptor Agonist Use with Risk of Gallbladder and Biliary Diseases.”

150 nonarteritic anterior ischemic optic neuropathy: Hathaway et al., “Risk of Nonarteritic Anterior Ischemic Optic Neuropathy in Patients Prescribed Semaglutide.”

150 telogen effluvium: Author interview with Jacoby, September 2024.

151 “At this time”: Amna Hussain, at Novo Nordisk, letter to author, June 27, 2023.

151 drugs and chills: Author interview with Skibicka, August 2024.

151 could be an early: Author interview with Gaudiani, August 2024.

152 40% of the weight: Tinsley, “Obesity Treatment and Body Composition.”

152 for maintenance: Wang et al., “Specific Metabolic Rates of Major Organs and Tissues Across Adulthood.”

153 found an evidence-based: Baraki et al., “Practical Guidelines for Implementing a Strength Training Program for Adults.”

154 Yet that seemingly small: Schoenfeld, “The Mechanisms of Muscle Hypertrophy and Their Application to Resistance Training.”

154 strength training is less: Keogh and Winwood, “The Epidemiology of Injuries Across the Weight-Training Sports.”

 154 using weights that: Soligard et al., “How Much Is Too Much?”

155 Older people are: Marzuca-Nassr et al., “Muscle Mass and Strength Gains Following Resistance Exercise Training in Older Adults 65–75 Years and Older Adults Above 85 Years.”
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Notes

157 “We actually showed it clinically”: Author interview with Wharton, May 2024.

157 The authors found: Wharton, “Two-Year Effect of Semaglutide 2.4 mg on Control of Eating.”

157 examined the impact: Martin, “Effects of Tirzepatide on Eating Behavior.”

158 that people taking: Bays, “Role of Nutrition Intervention in the Age of Highly Effective Anti-obesity Medications.”

160 More than half: Holick et al., “Vitamin D Deficiency.”

160 30 to 50%: Weaver, “Calcium Requirements of Physically Active People.”

160 30% are deficient: Weaver, “Calcium Requirements of Physically Active People.”

160 20 to 30% have: Barbagallo and Dominguez, “Magnesium and Aging.”

161 4 to 7% weight loss: Johnston et al., “Comparison of Weight Loss Among Named Diet Programs in Overweight and Obese Adults.”

161 GLP-1s are unlikely to be a permanent solution: Ard et al., “Weight Loss and Maintenance Related to the Mechanism of Action of Glucagon-Like Peptide 1 Receptor Agonists.”

 161 nutrition therapy can add: Despain and Hoffman, “Optimizing Nutrition, Diet, and Lifestyle Communication in GLP-1 Medication Therapy.”

162 glycemic variability: Sparks et al., “Glycemic Variability.”

162 their chemical trickery is hidden: Fuhrman and Phillips, Fast Food Genocide.

164 the food industry has gone well beyond: Kessler, Your Food Is Fooling You.

164 rich in phytic acid: Leroy et al., “The Role of Meat in the Human Diet.”

165 entrapped plant proteins: Zhou et al., “Digestibility and Gastrointestinal Fate of Meat Versus Plant-Based Meat Analogs.”

165 Slow digestion: Grassby et al., “In Vitro and In Vivo Modeling of Lipid Bioaccessibility and Digestion from Almond Muffins.”

165 rich in starches: Capuano and Janssen, “Food Matrix and Macronutrient Digestion.”

165 Soluble fibers: Mackie, “Food.”

165 increasing our feelings of fullness: Anderson et al., “Health Benefits of Dietary Fiber.”

166 Animal proteins: Zhou et al., “Digestibility and Gastrointestinal Fate of Meat Versus Plant-Based Meat Analogs.”

166 Unlike plant proteins: Klurfeld, “The Whole Food Beef Matrix Is More Than the Sum of Its Parts.”

166 In animal tissue: Klurfeld, “The Whole Food Beef Matrix Is More Than the Sum of Its Parts.”

166 The iron in meat: Leroy et al., “The Role of Meat in the Human Diet.”

167 increased overall risk: Fang et al., “Association of Ultra-processed Food Consumption with All Cause and Cause Specific Mortality.”

167 processed meats: Li et al., “A Prospective Study of Long-Term Red Meat Intake, Risk of Dementia, and Cognitive Function in US Adults.”

167 examined ten categories: Mendoza et al., “Ultra-processed Foods and Cardiovascular Disease: Analysis.”

167 Whey proteins: Capuano and Janssen, “Food Matrix and Macronutrient Digestion.”

167 proteins form a gel: Mackie, “Food.”

167 dairy products like yogurt lead to: Onvani et al., “Dairy Products, Satiety and Food Intake.”

167 Solid and semi-solid: Aguilera, “The Food Matrix.”

168 The dispersed fat droplets: Mackie, “Food.”

168 condition is often linked to ancestry: Cornell University, “Lactose Intolerance Linked to Ancestral Environment.”

168 Lactose can enhance: Shkembi and Huppertz, “Calcium Absorption from Food Products.”

168 calcium and phosphorus: Huppertz et al., “Dairy Matrix Effects.”

170 foundations of a healthy diet: Author interview with Hu, December 2023.
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A Note on Culinary Medicine

A big challenge that people face in changing their food preferences is that they require good guidance from a doctor or other medical practitioner, yet many doctors still have only limited understanding of diet, nutrition, and the complexities of obesity medicine. Starting in the late 1990s, a varied group—mostly doctors with a personal interest or professional background in restaurants and cooking—became concerned about how poorly medicine addressed the issue of nutrition, and they decided to do something about it. They began advocating for a new field of “culinary medicine,” built around the idea that teaching nutrition and cooking skills should be an integral part of modern healthcare.

In April 2024, I joined a conversation with several leaders in the culinary medicine movement, chatting in a restaurant in Denver after a meeting of the Obesity Medicine Association. Around the table was a group of people with diverse skill sets—internists, dietitians, masters of public health, social workers—who, earlier in the day, had led a series of presentations on culinary medicine to a roomful of rapt physicians.

Culinary medicine, as dietitian Christina Badaracco defined it in her introductory presentation, is an “evidence-based field of medicine that blends the art of food and cooking with the science of medicine.” The presentations that day had encompassed the breadth of topics culinary medicine touches upon: the appropriate application of specific diets, the role of food insecurity in the rise of obesity, how to make a tasty mocktail that isn’t rife with sugar, and (of course) the role of GLP-1s in obesity medicine.

Dr. David Eisenberg, a passionate amateur chef who is now the director of culinary nutrition at the Harvard T. H. Chan School of Public Health, was dismayed to learn that so few of his colleagues shared his interest in food. “As a medical student and resident in the 1970s and ’80s, I observed that few doctors knew anything about nutrition, and fewer knew anything about food or cooking,” he said. “But don’t all patients eat, and don’t foods affect health?” It seems not much has changed on that front. In a 2018 study published in the American Journal of Medicine, roughly 73% of physicians reported receiving minimal or no instruction in nutrition.

At Tulane University, in New Orleans, Dr. Timothy Harlan, who had owned a restaurant prior to becoming an internist, started to contemplate the value of “making food part of the discussion and part of our therapy.” Dr. John LaPuma studied at a Le Cordon Bleu–affiliated culinary school while working as a physician in Chicago with the idea that he would eventually start incorporating nutrition education into his medical practice. He later authored several bestselling books about nutrition and started his own regenerative farm.

These people and others started developing ideas about how to disseminate valuable information about nutrition to doctors and the general public alike. One idea was “teaching kitchens,” venues to provide instruction on nutrition and cooking. In 2003, Harvard University partnered with the Culinary Institute of America at Greystone, in California, to launch the Healthy Kitchens, Healthy Lives program, in which doctors learned how to dice and sauté alongside nutritional information, such as the benefits of eating healthy grains. Tulane built its teaching kitchen in 2013 as part of the first ever culinary medicine center at a US medical school. Teaching kitchens soon followed at Yale, New York University, multiple University of California campuses, and the University of Texas.

While most teaching kitchens were originally used by medical students and doctors, over time their target audience and their goals have expanded. They now can be found in community centers, Veterans Affairs facilities, libraries, high schools, and YMCAs, with programming tailored for children, pregnant women, people with physical or mental disabilities, and others. One program in Philadelphia, paid for by the city, combines cooking classes with English lessons for recent immigrants. Some companies have started to build teaching kitchens in their offices; Google has teaching kitchens in seventeen of its campuses worldwide. The movement has also gone digital. You can watch culinary medicine demonstrations on YouTube, for example, or download apps like Pursuit, which allows users to create custom grocery lists and recipes.

No two culinary medicine courses look alike, though most are group classes that meet regularly for a set number of weeks. Some are more targeted to people with specific nutritional needs. A class for those diagnosed with anemia would focus on foods that are iron-rich, for example, while a person with Crohn’s disease might need help determining which foods trigger their symptoms, such as high-fiber foods, and how to find good substitutes. A videotaped sample demonstration for diabetic patients led by Chef Jim Perko, executive chef at the Cleveland Clinic, and nutritionist and diabetes education specialist Kim Pierce shows viewers not only how to make broccoli and bean salad, but also provides helpful commentary as to the nutritional benefits of each ingredient and how the person cooking could maximize flavor.

“We’re going to use less oil because we’re going to add beans to [the broccoli],” Chef Perko said, adding that beans are “loaded with protein and dietary fiber.” Later, Perko advised people not to squash their garlic too hard, lest they inadvertently lose its natural oil, which has been shown to have health benefits. This is what distinguishes a culinary medicine program from a standard cooking class or a boilerplate lecture about healthy eating from a primary care physician. By teaching people how to make delicious, wholesome meals and by elucidating the connection between those foods and various health outcomes, culinary medicine professionals have armed their patients with the tools they need to take control of their well-being.

A key component to culinary medicine is the somatic experience of eating. As social worker Heidi Davis, who manages a teaching kitchen in Oregon, told me that evening, after the Obesity Medicine Association conference, “One of the things that we focus on is making sure that food tastes good first, so that we can hook people with the flavor (recognizing what we are up against) and maybe trigger the same dopamine response a person might get from eating ultraprocessed food.” If you can expose someone to the sensory pleasures of biting into a piece of crunchy, well-seasoned cauliflower and nudge them toward noticing how good their body feels afterward, they might lose their desire for a textural equivalent, like a Cheeto. “We’re giving people options. You’re bringing them the joy of cooking, the joy of taste, the vibrant colors, and then they lose the taste for the hyperpalatable food,” added Dr. Theresa Stone, an internal medicine practitioner who uses teaching kitchens in her practice. “And we do it all without shame.”

Practitioners will rarely advise a patient to follow one specific diet, as they see that as a potentially denigrating approach to weight loss. (There are exceptions in cases of medical conditions that have been shown to improve with specific nutritional regimens.) For example, “The way obesity was treated for decades was putting people on a 1,000-calorie diet,” dietitian Olivia Weinstein, who runs a teaching kitchen at the Boston Medical Center, says.

Culinary medicine practitioners also try to be sensitive to cultural needs. “What we see a lot is when people migrate to the US, they can’t find foods that are familiar,” Weinstein said. “When they talk to healthcare providers, they’re given a handout that says the Mediterranean diet is ideal. Now they have the perception that they have to change their food plan further and further from what they know, and what they’re finding is more processed, more convenient, and more delicious than the things the doctor might suggest.” A culinary medicine provider can point a person in the direction of nutritional foods from their own culture. (Weinstein gave the example of épis, a Haitian seasoning made from vegetables, as a superior choice to commercial barbecue sauce.)

Given what we know about premade, packaged, and restaurant food being laden with salt, sugar, and fat—and over 50% of Americans eat out three or more times a week, while just 20% cook daily, and usually not from scratch—it seems eminently reasonable that teaching a person how to make their own food at home would likely end up with that person seeing health benefits, regardless of whether they had any preexisting conditions. “Food is a simple human need that’s become dominated by industry, and it’s coming back to something we’ve known,” Weinstein said.

The relatively few studies conducted on culinary medicine have shown positive results. In one 2012 study conducted by McGill University, in Montreal, fulfillment of a twenty-four-week culinary medicine course helped patients with type 2 diabetes improve their eating, lose weight, and reduce their blood pressure; in another study, from the prior year, participants with a variety of chronic weight-related conditions who enrolled in the Cleveland Clinic’s Lifestyle 180 program, which combines nutrition, exercise, and stress management classes, saw a reduction in weight, waist circumference, and glucose levels, among other markers of poor metabolic health.

Though there are less data on this, many of the doctors, dietitians, chefs, and others who work in the field of culinary medicine believe that giving their patients this kind of instruction might also motivate them to commit to making healthier choices in other areas of their lives, like adopting an exercise routine or examining their sleep habits or incorporating more outdoor activities into their routines. “Having a little bit of agency in one area could lead to change in other areas,” registered dietitian Adante Hart advised.

But culinary medicine faces a lot of obstacles, with our environment so heavily fortified with ultraformulated foods and a populace that’s become dependent on their products. There is also the issue of scale. Doctors meet with patients individually, usually after a problem has already become apparent. Dietitians and doctors can’t enable people to find sources of fresh food in food deserts. They also cannot correct insurance companies’ lack of coverage for preventive healthcare, although at least there has been some progress on that front, such as in California, where Medicare will subsidize “nutritional education.”

“I have hope for an individual-level change, of trying and tasting different things and improving flavors on an individual scale, with cooking and healthier food options,” said Dr. John “Wesley” McWhorter, the director of lifestyle medicine at a primary care practice for Medicare patients and a chef, cookbook author, and strength and conditioning specialist. “I still think it takes higher-level shifts in the way we prepare foods, in restaurants or as packaged products, to make the changes necessary to combat obesity nationally.”

The good news is that on their own, people appear to be eager to develop just the kinds of skills culinary medicine teaches. “Americans are more and more interested in understanding different aspects of their food,” Heidi Davis said, citing increased concerns over issues like the use of hormones and antibiotics in meat and the presence of plastics and chemicals in other products. In the past few decades, the market for organic products has grown exponentially, and diners have expressed increased desire for “local” fare. Young people, particularly, are seen as increasingly health-conscious and suspicious of corporate involvement in all areas of life, including food and nutrition. “A lot of times, people feel their hands are being forced,” Adante Hart said. “I think culinary medicine’s giving people hope that they can change at least one part of their environment that they may not have otherwise felt they could change.”

As we parted ways that evening, I wondered if perhaps the small changes made by individuals were finally adding up to something big, a genuinely new way of looking at nutrition. In contrast to the 1980s, when processed foods began to dominate and consumers had little means of investigating, today anyone can go online and listen to a culinary medicine practitioner give a talk about the downsides of ultraformulated food, or watch a demonstration on how to make kimchee, or curate a grocery list to build meals made of quality ingredients for their family for the week ahead. People can be reached in these grassroots ways even before they develop problems or, if that fails, find help more efficiently once they have.

The food industry has seemingly bottomless resources and can sway governments as a result, but consumer desire, too, can shape their agendas. As fears over climate change have mounted, for example, there has been increased focus on sustainable manufacturing and “eco-friendly” products, requiring many companies to change direction. Maybe it’s too ideal a scenario, but it’s not impossible to imagine a future in which a critical mass of consumers, educated on the benefits of wholesome foods and unwilling to pay for a pale impression of that food, demands something better than what they currently have.

Notes

236 blueberry is a rich source: Cleveland Clinic, “The Health Benefits of Blueberries.”

236 combined with sugar: Colleen, “To Die For Blueberry Muffins.”

236 eat roots, stems, leaves: Magargal, “The Cost of Cooking for Foragers.”

236 Simple forms of preservation: Knorr and Augustin, “Preserving the Food Preservation Legacy.”

237 Extreme processing techniques: Sutton et al., “Ultraprocessed, Hyper-palatable, and High Energy Density Foods.”

237 saturated and processed fats: Guo et al., “Modulating Fat Digestion Through Food Structure Design.”

 238 Professor Adam Drewnowski: Gupta et al., “Characterizing Ultra-processed Foods by Energy Density, Nutrient Density, and Cost.”

238 higher energy density: Monteiro et al., “Ultra-processed Products Are Becoming Dominant in the Global Food System.”

238 considerable amount of added sugar: Horbatch, “You’ll Never Believe How Much Sugar Is Lurking in Your Favorite Marinara Sauces.”

239 study by researchers: Bolhuis and Forde, “Application of Food Texture to Moderate Oral Processing Behaviors and Energy Intake.”

239 Research indicates: Forde and Bolhuis, “Interrelations Between Food Form, Texture, and Matrix Influence Energy Intake and Metabolic Responses.”

239 liquid foods: Teo et al., “Consumption of Foods with Higher Energy Intake Rates Is Associated with Greater Energy Intake.”

239 weaker satiety response: Bolhuis and Forde, “Application of Food Texture to Moderate Oral Processing Behaviors and Energy Intake.”

239 seamless transition from crunch to melt: Mark, “Nutritionist Explains Why Cheetos Are So Addictive.”

240 refined into white flour: Gitalis, “The Dark Side of White Flour.”

240 processed through extrusion: Wu et al., “Effect of Extrusion on the Modification of Wheat Flour Proteins Related to Celiac Disease.”

240 around 4% natural sugar: Julson, “Cranberries 101.”

241 significantly more calories: Hall et al., “Ultra-processed Diets Cause Excess Calorie Intake and Weight Gain.”

241 67 calories per 100 grams: US Department of Agriculture, “Grapes.”

241 cheese crackers: Eat This Much, “Cheese Crackers: Regular.”

241 chocolate chip cookies: Eat This Much, “Chocolate Chip Cookies: Refrigerated Dough.”

241 public health campaigns: Global Health Advocacy Incubator, “A Victory for Public Health Information Campaigns in Colombia.”

241 Chile’s attempts: Carpentier et al., “Chile’s Comprehensive Food Policy Offers Global Lesson in Tackling Unhealthy Foods.”

241 invest heavily in marketing and lobbying: Spalvieri, “Ultra-processed Foods: How Does Policy Respond?”

242 continuous glucose monitor: National Institute of Diabetes and Digestive and Kidney Diseases, “Continuous Glucose Monitoring.”

242 “If you start eating cereal”: Author interview with Aleppo, November 2024.
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245 sat on opposite ends: Author interview with Pollay, August 2024.

245 Tony the Tiger: Rumrill, “Everything We Know About Tony the Tiger (Including His Height).”

246 the word “sugar” was dropped: Riddle, “The Untold Truth of Frosted Flakes.”

246 blurry streak of his orange tail: Mr. Breakfast, “2002 Frosted Flakes Olympics Ad.”

247 spends $14 billion a year: State of Childhood Obesity, “Food Marketing to Children.”

247 hire market research firms: Nourish: Food Marketing, “Nourish Food Marketing’s 2025 Trend Report Featured in the Globe and Mail.”

247 “fat free” labels: Stokes, “Fitness Truth Behind ‘Fat-Free’ Labeled Foods by Custom Fitness.”

247 “gluten free” labels: McFadden, “‘Gluten-Free Water’ and Other Absurd Labelling Trends.”

248 Government has also failed to act: Diamond, “America Has a Life Expectancy Crisis. But It’s Not a Political Priority.”

248 consumers don’t know: McFadden, “‘Gluten-Free Water’ and Other Absurd Labelling Trends.”

248 often it is outright misleading: Gaples Institute, “5 Misleading Nutrition Labels.”

249 safety of our food: Blum, The Poison Squad.

249 no longer ensures the safety: Bottemiller, “The FDA’s Food Failure.”

249 80% of Americans: Donohue, “What Is Insulin Resistance and Why Do 80% of Americans Have It?”

249 top three ingredients in packaged food: Kessler, “Toward More Comprehensive Food Labeling.”

249 warning labels on harmful foods: Global Food Research Program, “Front-of-Package (FOP) Food Labelling: Empowering Consumers and Promoting Healthy Diets.”

249 a technique that has been shown: Taillie et al., “An Evaluation of Chile’s Law of Food Labeling and Advertising on Sugar-Sweetened Beverage Purchases from 2015 to 2017: A Before-and-After Study.”

 249 The agency has been testing: US Food and Drug Administration, Quantitative Research on Front of Package Labeling on Packaged Foods.

249 recently proposed: US Department of Health and Human Services, Food and Drug Administration, Proposed Rule: 21 CFR 101.

249 shown in studies to be ineffective: Global Food Research Program, “Front-of-Package (FOP) Food Labelling.”

251 names that most consumers don’t recognize: Poinski, “Sugar Association Asks FDA to Overhaul Sweetener Labeling Rules.”

251 quantitative ingredient declarations: Food Safety Authority of Ireland, “Labelling—Quantitative Ingredient Declaration (QUID).”

252 chronically underinvest in nutrition research: Boudreau and Bottemiller Evich, “How Washington Keeps America Sick and Fat.”

252 long argued:Washington Post Live, “Former FDA Commissioner David Kessler: Obesity Problem Is Worse Than We Think.”

252 around $50 billion a year: National Institutes of Health, “Budget.”

252 Less than 5%: Majmudar, “Poor Diets Are Killing Us.”

252 FDA needs more nutrition resources: Bottemiller, “The FDA’s Food Failure.”

252 acute food illness deaths: Scallan et al., “Foodborne Illness Acquired in the United States.”

252 more than that many people every day: CSPI, “Why Good Nutrition Is Important: Unhealthy Eating and Physical Inactivity Are Leading Causes of Death in the U.S.”

252 rising incidence of chronic disease: Perrin et al., “The Rise in Chronic Conditions Among Infants, Children, and Youth Can Be Met with Continued Health System Innovations.”

252 25% of young people smoked: Pampel and Aguilar, “Changes in Youth Smoking.”

252 Today, our national youth smoking rate: Centers for Disease Control and Prevention, “Youth Tobacco Use Remains a Public Health Concern.”
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