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For my patients,

who taught me so much

about this area of medicine






“Dr. Aronne has changed how I think about eating. Food no longer has the power it once did. I don’t feel guilty about what I eat and what I don’t eat. This has become a way of life.”

—Merri Lee Kingsly, who lost 50 pounds more than 2 years ago




“Before Dr. Aronne, I walked around feeling like a failure when it came to my weight. I’d been on every diet imaginable, always regaining more than I lost. Now I understand that I didn’t have a psychological problem. I had a metabolic problem. This program has been a miracle.”

—Angela McNamee, who lost 70 pounds 1½ years ago




“One of the big problems with most diets is that big people like me are used to eating a lot of food. Any diet that prescribes small amounts of food is just not going to work. Dr. Aronne’s plan did not cut back on the amounts of food I ate, but rather changed the kinds of foods I ate. I was allowed to eat as much of certain types of foods as I wanted.”

—Ryan Elkins, who lost 115 pounds 1½ years ago
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Introduction

Your friends may not believe that you are dedicated to losing weight. Your spouse may not believe you, either. Even your doctor may doubt your sincerity. Well, I believe you. I believe that you want to shed these extra pounds more than you’ve ever wanted anything, and I believe you are probably willing to do nearly anything to make it happen. In fact, I’d bet a million dollars that if a genie popped out of a little bottle this very moment and granted you just one wish, you would wish for the ability to lose weight.

I believe this because I know just how tremendously difficult—if not impossible—it is to will yourself to eat less when your brain keeps telling you to eat more.

Why haven’t you been able to shrink your portions, forgo dessert, or get yourself to the gym? Why, despite all of your good intentions, do you end up doing the opposite? Why is it that the more you eat, the hungrier you get? These are the very questions I’ve been studying and trying to answer for the past twenty-three years, ever since Claire came to me for treatment. She was in her late thirties, weighed 270 pounds, and had diabetes, high triglycerides (fat in the blood that tends to clog arteries), and low levels of the health-promoting HDL cholesterol. Her knees were so arthritic that she walked with a cane. I tried everything to help her lose weight, and she listened to my every suggestion. We tried, and we tried, and we tried. I studied medical journals. I talked with colleagues. I stayed up late each night thinking about her and why her weight would not budge. I never gave up on her. I didn’t, because I knew one thing: there was no way Claire wanted to be that heavy and have those health problems. She wanted to lose weight. She wanted it more than anything. She was miserable in her 270-pound body.

I knew that Claire had to be battling strong biological signals that were driving her to eat. These hormonal signals were obliterating her sense of fullness. I couldn’t prove it, but I knew it like I knew the world was round.

Claire’s struggle led me, two years later, to develop and found the Comprehensive Weight Control Program at New York Presbyterian Hospital. It was one of the first research and treatment programs in the country devoted to helping people lose weight. My goal was simple: to treat people with weight problems in the same way that our cardiologists treated patients with heart disease. I didn’t believe that people with weight problems had psychological or motivational problems. I believed they had a disease, one that could be treated.

To find the best ways to treat this disease, I performed and designed more than twenty-five weight-loss studies, and I consulted with other innovative researchers around the world. I counseled thousands of people, exhaustively working with them to find the most effective eating, behavioral, and lifestyle approaches for lasting weight loss.

I also did media interview after media interview, trying to spread what at the time was an incredibly unpopular message. I wanted people to know that weight loss is not about willpower. It’s about biology. It’s about figuring out why you rarely, if ever, feel full, and about implementing solutions that help you overcome that problem.

Through this research and clinical experience, I’ve earned a reputation as one of the world’s foremost experts in my field. I’m one of the people whom the National Institutes of Health, the Veterans Administration, the American Heart Association, and many others have consulted when they need someone to explain the latest scientific understanding of appetite and metabolism. I’m also the guy folks at CBS News and many other news outlets repeatedly seek out when they want to find out which diets work and which don’t. I do multiple television interviews, and countless more for radio and print, all because I want people to know that overeating just isn’t their fault.

I’m also the guy to whom physicians from all over the country and world refer their “toughest” patients, the folks who seem destined for weight-loss surgery but who want to give “eating less and moving more” one final try. I see as many as eighty patients every week. They are men and women, celebrities and everyday Joes, adolescents and seniors, executives and clerks. They come from all over the world and are usually somewhere between 50 and 150 pounds overweight. I help many of them drop an average 15 to 20 percent of their initial weight. That’s enough to significantly improve their health. That’s also the amount of weight they might expect to lose if they opted for lap band surgery. I’m not as proud of the collective pounds they’ve lost, however, as I am of the sheer numbers of people I’ve helped, especially the ones, who, without my help, would have otherwise ended up going under the knife.

The New Skinny on Getting Skinny

When people come to me, they are frustrated. They’ve been continually trying to shed pounds, yet their weight keeps going up, up, and up. Nearly every day one of them tells me, “I feel like I am losing my mind.” They’ve been insulted and humiliated by well-meaning friends who try to motivate them with tough love. Their family and friends insinuate that they just are not trying hard enough. Their family doctors have read them the riot act, saying things like, “Weight loss is important. If you don’t get the weight off, you’re going to have a heart attack.”

As if they didn’t think it was important. As if they were looking forward to having a heart attack. As if they enjoy being overweight in a world that prizes leanness.

During each initial consultation, I start with the question, “Do you feel full when you eat?” It startles patients so much that they often reply, “No one has ever asked me that before.” This response doesn’t surprise me, in part because I’ve heard it so many times, but I wish it did. I wish it did because lack of fullness is what prevents so many people from losing weight and keeping it off.

I tell these patients, as I’m now telling you now, that weight loss isn’t about priorities, willpower, or wanting it badly enough. Rather, it’s about biology. It’s about your body and your brain and your hormones. You struggle with your weight because your weight-regulating system is busted. An area of your brain should act as a fuel gauge much like the gas gauge in your car. Instead of measuring the amount of gas in your car, however, it measures the amount of fat and calories in your body. Sensors in your stomach, intestines, and fat cells and elsewhere are supposed to relay messages to your brain, indicating how many calories you’ve consumed or how much fat is stored in your fat cells. However, these messages aren’t getting to your brain, so the needle on your fuel gauge doesn’t move and your gauge often reads “empty,” even when your stomach is full of food and your fat cells are overflowing with stored calories. The result: you feel hungrier and hungrier, even as you are gaining weight.

Why doesn’t your fuel gauge work correctly? The problem may have started when you consumed a diet laden with certain types of foods. It may have begun when you took medications for mood disorders, diabetes, seizures, or other health problems. Not sleeping well or enough, or doing shift work, may have triggered the problem. Whatever the cause, the result is very common, affecting two thirds of the adult population. Children also suffer from the same problem, maybe more than adults. I’ve treated small children who could eat as much as most adults. Did their parents teach them to eat that much, possibly by placing overly large portions on the table? I don’t think so; I believe that a progressive breakdown in the fullness mechanisms ultimately produces this astonishing phenomenon, which I call feed forward.

I’d like you to think of this predisposition to gaining weight as a powerful force, as a health problem that you must fight. You need a specific set of strategies to override it. If you don’t first override the internal biology, typical approaches to weight loss—such as portion control and calorie counting—-just don’t work. You can’t expect to will yourself to eat less, stop eating sugar, stop consuming caloric soft drinks, or stop eating bread. You can’t, unless you learn how to fix your fullness gauge, so that sensations such as cravings and hunger naturally diminish.

I’ll help you fix that gauge with a number of behavioral and eating strategies that have worked time and time again for the men and women I counsel. You’ll learn these strategies through a series of incremental steps. Rather than overhauling your diet, joining a gym, and changing many different lifestyle habits at once, you’ll be able to focus on small changes, changes such as eating protein for breakfast. Once you make over breakfast, we’ll look at lunch. Once you get a handle on lunch, we’ll tackle snacks, then dinner, then beverages. Finally, when you are ready, we’ll talk about exercise.

These incremental strategies are deceptively simple, so simple that many people hear about them and think, “There’s no way that works.” If you are already feeling a little doubtful, I can’t say that I blame you. The weight-loss industry is full of charlatans who want to sell you easy gimmicks. The difference between those gimmicks and my program comes down to one thing: I’m focusing on strategies that will help you do everything you already know you need to do. My strategies do not melt off fat, incinerate calories, or stop you from ever feeling hungry again. They merely take some of the effort out of weight loss, so that you can put down your fork earlier, long before you’ve overeaten.

I don’t believe in false promises. I don’t believe in eating and exercise plans that are so hard that you can’t possibly follow them. I don’t believe in setting you up for failure. I don’t believe in lies. I would rather under-promise and overdeliver. I believe in the truth, and the truth is that weight loss is hard. It’s hard for everyone, but it’s not impossible.

I believe in science, science that says the secret of successful weight loss isn’t necessarily about forcing yourself to eat less and exercise more. Rather, it’s about learning, understanding, and working with the new science of appetite. That’s what The Skinny is all about. It’s about learning the skinny on why:


	The more you eat of certain foods, the hungrier you seem to get.


	You crave sweets after eating too many carbs.


	You feel cold when you lose weight.


	You wake up feeling hungry after a night of overeating.


	Your metabolism slows as you lose weight.


	You feel hungry after a night of poor sleep.




Most important, I believe in you. I believe that you need not only a program that enables weight loss, but also one you can follow and continue to follow until you lose weight, improve your health, and stay that way for life. Trying to eat less, but can’t? Trying to reduce portions, but can’t? Trying to cut back on soft drinks, but can’t? Welcome to The Skinny.
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The Skinny on Why You
Rarely Feel Full

Ilecture at Weill-Cornell Medical College in New York City, and invariably, as I explain the physiological underpinnings of appetite, a young man raises his hand. He’s usually sitting in a corner in the back of the room. He’s slightly built and fit. He’s young, and by looking at him I can tell that he’s never struggled with his weight a day in his life. Someone just like him sits in that back corner every year. I already know what Naturally Skinny Guy is going to say.

“Yes, you in the back. Do you have a question?” I ask. “Dr. Aronne,” he says, “I understand what you’re saying about physiology, but isn’t this really about laziness and lack of discipline? Weight loss is really simple. Just push away from the table.”

The students chuckle, and some nod their heads in agreement. ‘You think it’s as easy as just pushing away from the table?” I ask. ‘Yes, I do,” he says. “To lose weight, people just need to eat less. Just stop eating.”

“Okay, if you think it’s so easy to push away from the table, I want you to try it. Don’t eat until tomorrow’s class. I’m putting you on the 24-Hour Water Diet. You can drink all the water you want, but you can’t eat anything. Let’s see if you can last until tomorrow without eating.”

The following morning the medical students file into the lecture hall and take their seats. I ask Naturally Skinny Guy “How’d it go?” He stares at his shoelaces, so I ask his roommates, “How’d he do?”

“He raided the fridge at three A.M.,” they tell me, laughing.” You were right, Dr. Aronne. He couldn’t make it.”

“Why did you eat?” I ask.

“I didn’t feel right. I was so hungry I couldn’t sleep.”

“Were you able to sleep once you ate?” I ask.

“Yes,” he says.

“There, you see,” I explain, moving into my lesson, “food has a physiological effect. He thought he knew what to do to lose weight. He thought weight loss was easy. Just don’t eat. Where did that advice get him? It got him nowhere. He was so hungry that he couldn’t sleep. When overweight people eat less, they often feel just as he described. They don’t need to fast for twenty-four hours to feel this way. As soon as they cut back on their calories or portions, they feel lousy and can’t function, and when they eat more, they feel better. That’s why it’s so difficult to lose weight.”

The Appetites of the Naturally Skinny

You may know a few people who think as my med student did. They’re the friends and family members who police your grocery cart, restaurant choices, and ice cream bowl. They’re the doctors who continually berate you about your weight. They don’t understand why you struggle because they’ve never had to monitor their eating. Naturally skinny people think you’re gaining weight because you habitually ignore your body, eating past the sensation of fullness.

“Just listen to your body,” these naturally skinny people tell you.” Stop eating when you are full.”

“Just halve your portions,” they say.

“Stop eating dessert,” they tell you.

“Just push away from the table.”

These naturally skinny folks are not trying to torment you. They have good intentions, but their advice falls short because they don’t understand your eating experience. When these naturally skinny people eat moderate amounts of food, they feel full. They assume everyone does.

For the naturally skinny, the signals that deliver hunger and fullness messages to and from the brain work exquisitely. When a naturally skinny woman sits down to eat, she’s hungry. The food in front of her looks and smells delicious. As she chews her first bite, her mouth and stomach register the food’s texture and flavor. Excessively sweet flavors tell her brain “high in calories.” Bitter foods tell her brain that the food is lower in calories. Thick, heavy liquids—such as a smoothie—tell her brain “high in calories,” whereas thin, watery ones—such as fruit juice or water—tell her brain “little to no calories.”

As her stomach and intestines fill up with forkfuls of food, these organs secrete a number of signals that travel to her brain. Once she’s eaten enough food to fuel cell metabolism for a few hours, these signals trigger fullness. Her stomach feels heavy and distended. Her food tastes and smells bland. Each bite becomes less enjoyable, until, eventually, eating completely loses its pleasure. She puts down her fork and pushes away from the table.

This naturally skinny woman feels full at the exact right moment, when her body no longer needs more calories. She doesn’t overeat very often because her brain persuades her not to.


Skinny Mini: You need only overeat by 10 daily calories to gain 1 pound in one year. That’s the amount of calories in two sticks of sugarless gum. (Did you know that sugarless gum has calories? Most people don’t.) If you overeat by 100 calories—the calories in a slice of bread or a banana—you’ll gain 10 pounds!



Here’s more. When this naturally skinny woman does overeat—say she ignores that sensation of fullness and shovels in some dessert or an extra glass of wine—her brain responds. She feels less hungry at subsequent meals, so she automatically eats less than usual. Her muscles burn more calories to power her every movement, working inefficiently and wasting calories to create body heat. For this naturally skinny woman, the consequence of eating too much is not a larger clothing size or a higher number on the scale. It’s that she feels hot when everyone else feels cold. That’s why she can stand at the bus stop in the middle of winter without a jacket. Because of these strong, finely tuned, and effective signals, this naturally skinny woman’s weight stays fairly constant without dieting, calorie counting, or portion control.

Right about now you probably want to stick a fork in this naturally skinny woman and everyone like her. I can’t say that I blame you. One of my cousins is naturally skinny. She can outeat me and many other men and still fit into a size four. It’s frustrating to sit at the same table with her. You may be comforted to know, however, that naturally skinny people are the minority. Fewer than 30 percent of people have skinny genetics; that’s why so many of us are overweight.

The Appetites of Everyone Else

As the naturally skinny woman is pushing away from the table, the rest of us are still eating. We may have consumed the same number of calories as the naturally skinny woman I just described, but we don’t feel full. Our food continues to relay fantastic flavors to our brains. Each bite smells and tastes almost as delicious as the first. We don’t tire of eating. We may even get hungrier than we felt before the first bite.


Do You Have Fullness Resistance?

Answer the following questions with a yes or a no.


	Have you gained 20 or more pounds since age 20?


	Do you feel even hungrier after you start eating than you feel on an empty stomach?


	Do you feel like eating as soon as you get home from eating out?


	Have you been diagnosed with insulin resistance, pre-diabetes, or type 2 diabetes?




If you answered yes to one or more questions, you could have fullness resistance.



Why? The delayed or nonexistent sensation of fullness stems from a condition I call fullness resistance. The hormones and chemicals that are supposed to induce fullness no longer work effectively. The fullness signals from the stomach, intestines, and fat cells take longer to reach the brain, and, in some cases, fail to reach the brain at all. In some people fullness never kicks in, no matter how much or how often they eat.

You may have been told or believe that overeating stems from a psychological weakness, that it’s a way of compensating for stress, frustration, and anxiety. This probably isn’t the case. I don’t think you are weak. If anything, I believe that you’re probably stronger than most people. Day in and day out, you constantly wage a battle with your brain, with strong physical signals produced during periods of stress, frustration, or anxiety that prompt you hundreds of times a day to eat. You probably find the strength to ignore those nudges to eat most of the time.

But you can’t expect yourself to be strong enough to wage this type of battle every time you eat. For you, successful weight loss is not about shrinking your portions. It’s not about starving yourself. It’s not about willpower, and it’s probably not about psychology. It’s about reversing fullness resistance.

Your Brain, Your Hormones, and Your Waistline

It may help to think of your body as a car, complete with a gas tank (your stomach and intestines), reserve tank (your fat cells and liver), and a computerized fuel gauge (your brain) that directs you (the driver) to fill these tanks as needed. The needle on your brain’s fuel gauge moves based on e-mails (hormones and other chemical messengers) it receives from your main gas tank and reserve tanks, as well as from fuel sensors (your taste buds, your eyes, your nose, and your nerves). Some e-mails flow into the computer with the message “full” and nudge the needle toward the full position. Others come in with the message “empty” and nudge it in the reverse direction.

Brain cells have receptors that function like inboxes for these hunger and fullness e-mails. Some of these cells are clustered together in a hunger center, and others in a fullness center. When hunger hormones reach inboxes on cells in the hunger center, the gauge moves toward the empty position and your stomach rumbles. When fullness hormones reach inboxes on cells in the fullness center, the gauge moves toward the full position and you feel full and satisfied. In experiments done many years ago, researchers damaged the brain’s hunger center in rats, shutting down the inbox for hunger hormones. As a result, the fuel gauge was continually in the full position. These rodents never felt hungry. They died from starvation. When researchers instead damaged the fullness center, the rats never felt full. Without a fullness inbox, these rats became obese.

Like those rats, your fullness inbox appears to be broken. The cells in this area of your brain do not activate because they don’t receive e-mails from key chemicals and hormones designed to turn off appetite. Fullness hormones fail to nudge the needle on your fuel gauge into the full position. It reads empty, even when your stomach and fat cells are full.


Skinny Mini: Your body is supposed to give you feedback when you eat. As calories come in, your stomach should eventually feel heavy and distended and thoughts of food should disappear. If you have fullness resistance, however, you don’t get feedback. You get feed forward. As calories come in, you don’t feel full. You feel hungrier sooner, and, when this hunger causes you to overeat, your brain does not turn your appetite down enough or it turns it up, so you overeat between meals or at your next meal.



If I gave you a 1982 Buick with a broken fuel gauge, told you I didn’t remember the last time I’d filled it with gas, and asked you to drive from New York City to Chicago at midnight, what would you do? You’d stop at every open filling station between New York and Chicago. You’d fill the tank, and once you topped it off, you’d purchase and fill as many extra gas receptacles as you could.

Your brain is treating your body just like that 1982 Buick. It’s asking you to continually stop at filling stations (a.k.a. the dinner table, vending machine, pantry, and refrigerator). Once it tops off your main fuel tank (a.k.a. your stomach, gastrointestinal tract, and bloodstream), it opens and fills reserve tanks (a.k.a. your fat cells). It keeps filling more and more fat cells because it doesn’t know how much gas it needs or when it will need it.

Why You’re Not Naturally Skinny

Researchers at Laval University in Quebec City, Canada, first uncovered a strong genetic predisposition for weight gain many years ago when they studied twelve sets of identical twins. These twins were all naturally skinny guys in their twenties. Their parents had been skinny, and so had their grandparents. They were as naturally skinny as naturally skinny people can get, but the researchers wanted to see if they could fatten them up.

To do so, the researchers confined these guys inside a college dorm. They forbade them from exercising, and they fed them 1,000 extra caloríes a day, six days a week for 120 days. That’s 84,000 extra calories in 120 days. Given that it takes roughly 3,500 extra calories to gain 1 pound, one would expect that these guys would have gained 23 pounds each. They didn’t.

Some sets of twins gained 3½ times more than others, with some gaining as much as 29 pounds and others as little as 9.5 pounds. Yet they all ate the same number of calories. They all lived in the same dorm. They were all equally sedentary.

Why did some of these guys gain so much and others so little? Genes. Each genetically similar twin gained the same amount of weight as his sibling. As it turned out, some of these twins were even more naturally skinny than others. Their bodies resisted weight gain more strongly, turning up their metabolic furnaces and burning an exorbitant amount of calories to produce body heat.

But these guys were naturally skinny. Roughly six months after the end of the experiment, they’d all lost the weight they’d gained—naturally.

These researchers have not repeated this experiment by comparing a set of naturally skinny people with a set of natural gainers (it would probably be considered unethical because of the health ramifications), but they have done similar experiments in rats and mice. Rodents genetically engineered with various obesity genes gain more weight than non-genetically altered mice. If a similar experiment were done on people, the natural gainers would gain much more weight than the naturally skinny folks, even if they all consumed the same number of calories.


Skinny Mini: If both of your parents were overweight, you were born with twice the risk of becoming overweight of someone who was born to naturally skinny parents.



Thousands of genes are involved in appetite, metabolism, and body weight, and researchers at several institutions have determined that ten times as many of these genes are designed to increase body weight as are designed to decrease it. Known as thrifty or obesity genes, each of these fat-promoting genes is probably responsible for a small percentage of your propensity to gain weight. You may not have inherited every single obesity gene, but you probably inherited enough of them to raise your risk for gaining weight since before the day you were born.

Depending on which and how many of these genes you inherited from your parents, you may gain weight easily because:

You have a slow metabolism. Even if a physician or exercise physiologist has tested your metabolic rate and declared it normal, it may still be slower than it should be. It’s difficult to detect differences in metabolic rate because even the smallest of differences—say 10 fewer burned calories a day—can add up to a pound of weight gain in a year. It takes a very small metabolic abnormality to trigger excessive weight gain, and we don’t yet have equipment to easily measure the differences that are important.

You have a heartier appetite. Could you have fewer “fullness receptors” or inboxes in your brain’s fullness center? Fullness hormones can turn off appetite only if they can reach a fullness receptor. If they can’t find one, they just circulate throughout the cyberspace of your body, otherwise known as the bloodstream. The result: it takes more calories to shut off your appetite than it does for naturally skinny people.

Your body stores fat rather than burns it. Fat cells, like the fullness center of your brain, also have fullness receptors, and when fullness e-mails enter these cells, fat cells release their contents into the bloodstream so muscle cells can burn this fuel for energy. Some people’s bodies tend to burn fat rather than store it, whereas other people’s bodies tend to store it rather than burn it.

There are many other possible explanations, too. Scientists believe, for example, that the human brain and weight-regulating systems are quite plastic, or changeable, until roughly age 1 and possibly well beyond. Specific experiences during pregnancy and early life may prime the brain for weight gain. If your mother had gestational diabetes, type 1 diabetes, or type 2 diabetes; smoked; drank alcohol; or was overweight or undernourished while she was pregnant with you, you may have been born with a propensity to gain weight. These early life experiences may alter the brain’s fullness center, closing off the receptors on important cells and setting you up for fullness resistance. They may have caused your body to maintain a higher number of fat cells, or to have a greater propensity for storing fat rather than burning it.

Such genetics and physiology, by the way, would have come in quite handy a few hundred years ago, when we humans regularly starved for months at a time because of drought and cold winters. Genes that prevent starvation promote obesity. Populations such as the South Seas islanders and southwest U.S. Indians that have gone through the “sieve” of starvation are more likely to be obese. Those with a tendency toward leanness died of starvation, while those with a tendency toward weight gain survived starvation and could pass their genes on to subsequent generations, and these are now the genes that predispose people to obesity.


The Skinny on … Why Undernourished Babies Become Overweight Adults

When scientists tracked the health outcomes of babies born during times of famine, they uncovered an interesting trend. The underweight babies grew into overweight children and adults. During famine, a fetus’s leptin levels were low because the mother had less body fat, and this deficiency was probably a protective mechanism, signaling the baby’s brain that it would grow up in a world where there isn’t much food. Low leptin levels may allow these babies to survive despite malnutrition later in life. The researchers hypothesize that low leptin levels during infancy prevents the fullness center in the brain from developing fully, leading to leptin resistance and a greater tendency toward obesity. Maternal overnutrition and gestational diabetes are just as bad, predisposing babies to developing leptin resistance and obesity, too.



You are prone to gaining weight just as some people are prone to developing heart disease, breast cancer, and other health problems. It’s not your fault. The problem isn’t psychological. It’s biological.

Once you gain weight, the battle becomes even more difficult. Your body responds to your increasing level of body fat just as it should, by sending fullness messages to your brain in increasing amounts. As these fullness messages flood your brain, however, your brain cells treat them like e-mail spam, putting them on a blocked-senders list. Systems that stimulate hunger, cravings, and the storage of body fat get activated, too. Your brain responds as if you are starving, even though you are over-nourished.

As a result, you gain even more weight, which causes the body to produce even more fullness spam and the brain to upgrade its spam filter. Even fewer fullness e-mails reach their intended inboxes, causing a vicious cycle that leads to stronger fullness resistance and more weight gain. It’s a one-way trip up the scale.

Fullness Hormones 101

Your stomach, GI tract, and fat cells secrete a variety of fullness hormones, but the most important of all is leptin. You may have heard of it. I got my first glimpse of its importance in 1986, when my friend and colleague Dr. Rudy Leibel invited me to see very obese mice he was studying, in which the genes for leptin would eventually be discovered. He taught me, and many others, to look at obesity in a completely different way as a result of his novel experiments. In the 1990s pharmaceutical companies thought leptin injections would eventually cure obesity, but, as we later learned, more leptin is not necessarily better.

Here’s how leptin works. Your fat cells have internal sensors that tell them when they are filling up. As more fat enters a fat cell, that cell secretes more leptin. Leptin tells your brain’s fullness center, “We have enough fuel; don’t fill up the gas tank any more.” It moves the needle on the gas gauge into the “full” position. Once that happens, other fullness signals can make your stomach feel heavy and reduce the pleasure of eating. With the needle in the “full” position, hunger signals are muffled, too. Consequently, you put down your fork, undo your top button, and push away from the table. If leptin isn’t around or the signal isn’t received, however, the other signals don’t work the way they’re supposed to.

The more body fat you have, the higher your leptin levels. Obese people can have up to ten times as much leptin in their blood as naturally skinny people. The increased leptin should amplify the fullness signals, but it doesn’t. Obese rats initially respond to leptin injections by losing weight, but after three days the weight loss stops. The excess leptin stops working. Either leptin is not getting to their brains, or their brain cells are not responding to leptin’s message. The result: the needle on the gas gauge doesn’t move as easily. With the needle in the “empty” position, other fullness hormones become ineffective, too. It takes increasing amounts of fullness hormones to induce the sensation of fullness. Whereas you may once have felt full within just ten minutes of eating a big meal, these signals may now take as long as twenty minutes to induce fullness. The sensation of fullness you do
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