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Doubt is not a pleasant condition, but certainty is absurd.


Voltaire




A WORD ON LANGUAGE


Throughout this book I am going to talk about fat, obesity and body weight. In researching, I spent a great deal of time thinking about the language I was going to use, keen as I am not to add to the stigma that surrounds these issues. I appreciate the power of words, and I want to get it right.


After much consideration, I have decided to talk about ‘fat people’, ‘people getting fat’, and fatness generally, despite those terms being loaded with the potential to cause offence. I appreciate that ‘fat’ is often derogatory, but it remains better than the alternatives. I shall also refer to obesity and obese people, even though I am not completely happy with those terms, as we will discuss.


There are several reasons for these choices. Firstly, most of the alternatives are clunky and difficult to include consistently in prose. ‘People in larger bodies’, ‘people with obese bodies’, ‘people suffering from obesity’, or similar, are awkward and, by tiptoeing around the definition, draw attention to themselves. I believe that this would increase any stigmatising effect, and runs the risk of making me sound like a tool.


Also, although some people do prefer ‘people first’ language, I know many sensible commenters who do not, and I share the concerns they have with this approach. It seems to me that ‘people first’ language is only used if we consider the condition being described as undesirable, and if we want to decrease stigma, perhaps we should stop seeing fat in this way. Many autistic campaigners have long rallied against the use of ‘people with autism’, which makes it sound like a contagious disease, and I wonder if a similar approach might help when it comes to fat.


In truth, I have never met anyone offended by the use of the term ‘fat people’, but if you are, I can only apologise. I realise it is a difficult term for some, and may carry a painful history with it, but I was not aware of a practical alternative. It is common for stigmatised groups to reclaim insults so that they lose their power to hurt – it hasn’t happened to ‘fat’ yet, but maybe now is a good time to try.




INTRODUCTION


Everyone knows we are in the grip of an obesity epidemic. It is estimated that by 2025, 18 per cent of the world’s men and 21 per cent of the women will be obese. In the UK, in 2017 we were declared the fattest country in Western Europe, with 63 per cent of adults overweight, and 27 per cent of them obese.1 And as obesity is strongly linked to a range of chronic diseases, its inexorable rise over the past forty years is likely to have a profound human cost.


You do not have to read the statistics to see that there is a problem. It is clear when you walk down the street in the developed world that people are getting larger, and have been for many years. It is a modern health crisis, unstoppably spreading around the world. As economies develop and Westernise, obesity sweeps in, making huge numbers of people fat and sick. To make matters worse, obesity is no longer just a disease of affluence. It is increasingly associated with poverty, inequality and divided societies.


According to everyone whose dietary beliefs I criticise, it is the fault of people like me. In supporting the consensus view of nutrition science, and particularly in my refusal to utterly condemn all convenience foods as the cause of this crisis, I am making the world fat. I have even publicly stated that sugar is probably not the source of all evil, which, it seems, is tantamount to boiling kittens alive.


It’s interesting to see that this criticism comes almost exclusively from affluent, privileged commenters, who believe that they have discovered dietary secrets that can help free others from their shameful, fat bodies, offering a superior, skinny hand of friendship and guidance. They imagine that because they are thin, and they have managed to stay thin throughout their lives, their particular dietary beliefs must hold the key for all.


As they shop in Wholefoods after lunching at an exclusive organic café in Chelsea, they take the time to message me their wisdom, presumably before a leisurely afternoon at a posh spa. Clearly, the world is fat because people are not vegan. Or because ‘the obese’ all eat processed food. Or too much cake. Or sugar. Or carbs. Or maybe it’s something to do with feminism. Or capitalism. Or agriculture. Or chemicals. It has never been possible to reply adequately to any of these criticisms in a tweet or even a blog post. This is not because I have no answers, but because the issues are complex and take some explaining. But with this book, I intend to answer them all.


Anyone who claims that they have a magic bullet* is either mistaken or lying to you. In researching for this book, I have spoken to some of the most brilliant and informed minds in the world, and none of them have The Answer. But by looking at everything we know and stepping back to understand how it fits together, I do think we can get closer to the truth.


A book that discusses problems without offering solutions would be of little use to the world. So as we progress, I shall start to shape a few ideas that might help us reach a better place. But be warned: The Truth About Fat is not a book that will attempt to sculpt your body. There is little chance of that because I have never met you, know nothing about your health, your mind or your relationship with food. All I can offer you is a greater understanding of why we get fat, a challenge to some popular myths about weight, and a little relief from the troubled relationship many of us have with our bodies. I will also shine a light upon some of the people exploiting our fears and misunderstandings, and try to make sure that you don’t fall into their persuasive traps.


More than anything, I shall call for a world that tolerates and understands people, however they look, and attempt to strip away the last allowable prejudice of our age.


* That is, a solution, not a blender.
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THE MODERN EPIDEMIC




1


WHY DO WE GET FAT? PART I


I have had a half-decent career as a chef. As a slightly geeky science graduate with an interest in food, I entered the terrifying cauldron of a professional hotel kitchen in late 1994. Most of the other chefs thought that I would last a week or two, but through a combination of talent, bloody minded determination and the ability to out-drink most of my peers, I quickly rose through the ranks. Within twelve months, I was a sous chef in the patisserie section of the hotel. Within two years I was running the kitchen of a busy restaurant. Within five years I was in charge of twenty chefs. Within ten, I was the head development chef of one of the UK’s largest food manufacturers, developing products eaten in millions of homes. My cooking career cost me injuries, stress, pain, and, at least twice, a genuine fear for my life.


In the past few years, I have somehow managed to develop a parallel career. I started a blog in 2016, and within a few months had an agent, a book deal, and was writing for a number of well-known publications in the UK and abroad. My first book sold well around the world, and was translated into fifteen languages. I now spend as much time writing as I do cooking, and it has transformed me in a wide range of positive ways. But writing my first book also meant that I did not have a day off for over six months, putting in sixteen-hour days in a cold, cramped, junk-filled spare room, distancing myself from my responsibilities as a husband and father.


Although many people have achieved far more significant things than I ever will, my career in the kitchen and my subsequent success as a writer are the most interesting things about me. I worked as hard as I could, and I am proud of what I have achieved. But apparently, there is something else about me far more worthy of note. I am frequently praised for it, especially by people I have just met. This week I received two random emails asking me about it, one from a follower in Thailand, and one from a new reader in the USA. It is literally being noticed around the world, and yet it is something that I have achieved with little to no conscious effort. I do not think it took a single moment of denial or sacrifice. No burns, no cuts, no stress or sleepless nights. Not even a cool scar to show for it.


What is this miraculous achievement, this secret that people are so desperate to know? ‘How do you stay so thin?’ People seem obsessed with the fact that even though I am a middle-aged chef who clearly loves food, vocally hates diets, embraces calorie laden ‘junk foods’ and occasionally eats breakfast at McDonald’s, I somehow remain thin.


I say ‘thin’ because that is the language used by others when I am praised, but obviously this is fairly subjective. You are unlikely to find me stripped to the waist on the cover of Men’s Health anytime soon, unless they have a dramatic change of editorial direction. If visible abs are the measure of worth that Instagram seems to think they are, I have a way to go. I own a pale, pallid torso, the muscle definition of a marshmallow, and a physique that the Daily Mail will never describe as ‘enviable’. But I am not, technically speaking, overweight.


The last time I was measured, I was 75 kilograms (165 pounds). At a height of 1.82 metres, that sets my Body Mass Index (BMI) at 22.6kg/m2, which is considered to be nicely within the normal range. Although BMI is a crude and often misleading term, something that we shall look at in detail later on, it is widely accepted, and when it comes to analysing my body, reasonably accurate. I have never been called fat in any serious way, and do not consider myself to be so. Out of shape, perhaps. Fat, no.


THE MIRACLE OF CONSTANCY


I am forty-five years old and weigh roughly the same as I did when I was twenty-five. Although as a young man I was probably a little underweight, I never owned a set of scales, so cannot say for sure. I probably put on a few kilograms in my early twenties, but from twenty-five onwards my weight has been fairly constant. Despite this being beyond my conscious control, it is the thing for which I receive the most praise. The act of not getting fat. A great achievement and something of which I should be immensely proud.


And maybe I should be. After all, in the past twenty years I have probably burned around twenty million calories, and so, given that I have not gained any weight in that time, I must have absorbed twenty million calories from the food I have eaten. That sort of calorie intake required me to eat around 18 metric tonnes of food and drink, without any excess being laid down as bodily fat. This balancing act over such a sustained period is pretty remarkable. I am not sure whether or not I burned those calories according to how much I was eating, or if I managed to eat in relation to my energy needs, but either way it sounds like an impressive feat of calculation and control.


This is all the more remarkable because by any standards I have led a chaotic and poorly planned life when it comes to food. Some days, especially when working in kitchens, I skipped several meals in a row, staving off hunger by picking at various calorie-rich items throughout the day. I once went nearly a week consuming nothing but chicken skin, roast potatoes and Coca-Cola. Happy days.


There were many occasions when I had a huge takeaway, blowing out on pork ribs, pizza, curly fries or lamb jalfrezi, all washed down with family-sized bottles of cola. Often, I would eat until I felt I was going to burst, then somehow find room for ice cream or cake. But there were also times when I was ill, and had little to no appetite. I have had afternoons when I have run a half marathon. But I have also spent weekends on the couch watching the football, with potato waffles, cheese and cheap wine.


I have been drunk a number of times, consuming hundreds of calories in alcohol, before finishing the evening with a massive kebab. The next day I would nurse my hangover with a Big Mac, large fries and several energy drinks. Once or twice, lunch has been a twelve-course dinner at a fine dining restaurant. Other times, a family-sized pack of Maltesers eaten out of desperation while stuck in traffic.


And yet in all those years, I have somehow managed to maintain a constant weight, eating exactly the same number of calories as I have burned. Well done me. I’m a living, breathing miracle. My judgement of how much energy all those foodstuffs contain, all with different calorie densities, nutrient profiles and palatability, must be exquisite, especially given most calorie labels on foods are only around 90 per cent accurate. I must be capable of the most complex nutrient analysis imaginable, balancing this against subtle variations in my energy expenditure. And I have maintained this careful balancing act extraordinarily well over the long term.


THE IMAGINARY WORLD OF ANGRY CHEF


Imagine for a moment that my judgement was slightly out. Let us say that the day after my twenty-fifth birthday, I accidentally ate twenty calories more than I burned off. Just twenty calories, about the same amount that you might find in four olives. My body would not mind since it could easily store those twenty calories as fat. Now imagine that this slight miscalculation occurred on a regular basis every single day, for the entire twenty-year period up to now. Using the common estimate that 3500 calories is equivalent to around 500 grams of fat, over the first year, that excess energy would add up to around a single kilogram of weight gain. Not so bad. But if this continued, by the time I reached my forty-fifth birthday, instead of weighing in at 75 kilograms, I would be 115 kilograms (254 pounds) with a BMI of just under 35. I would be classified as obese, and it is highly likely that my life experiences would have been vastly different. My career prospects would have changed, the way people react to me would be completely altered, and the comfort with which I navigate the world would be greatly impaired. Katie Hopkins and Milo Yiannopoulos would think that I was disgusting, and never consider sleeping with me (every cloud). And all because of a single extra olive at each meal. And one before bedtime.


Now imagine that the difference was fifty calories a day, again a fairly insignificant amount of food. This is equivalent to less than half a tablespoon of olive oil, or a fifth of a single Dairy Milk chocolate bar. Over the three meals I eat most days, that amount of food would be unnoticeable for anyone living outside of a nutrition laboratory. Yet over twenty years, it would account for me gaining an additional 104 kilograms, meaning that I would be weighing in at 179 kilograms (395 pounds) with a BMI of 54. My life chances would be dramatically altered. Children would point and laugh at me in the street. The prime minister would make speeches about how people like me were ruining the country. Channel Five would offer me my own reality series. Too Fat to Cook – The 30 Stone Chef on Benefits.


One of the key things to understand about weight gain is that it rarely happens quickly. Most body fat is gained over years, not months, and for people to gain weight over that sort of timescale, it does not require a huge increase in calorie intake or drop in expenditure. The differences are likely to be unnoticeable to anyone not carefully weighing and measuring everything they consume. Yet our society and our media observe obese people and assume that their weight has a direct connection to food binges. And when people look at a middle-aged chef who is thin but does not diet, they assume he has some magical secret to share with the world.


Study after study has shown that, under normal circumstances, the majority of weight gain occurs slowly. The daily difference between calories consumed and expended, the famous ‘energy in – energy out’ equation, is generally very small. Even my four olives might be an overestimate of the average, with observed annual weight increases in populations likely to be accounted for by a difference of around nine calories per person per day. That’s the difference between choosing to stand or walk on an escalator.1


I have controlled my weight over the years, but this has not been through any degree of self-control. I am often ill-disciplined, and frequently give in to desires and cravings. Although I enjoy exercise at times, I can be extremely lazy. The only reason I can offer for my thinness is pure luck. I have led a privileged life with a beneficial combination of good genes and a helpful environment, and this has resulted in me not getting fat. And in a world where thinness is seen as a proxy for moral superiority, it has handed me many life advantages.


The fact that my eating habits do not hide some hidden weight loss secret should not be too surprising. To understand the reasons why I am thin, it makes little sense to look in detail at my diet. And yet in order to understand why people are fat, the focus always falls upon what they eat. But what if the reasons had less to do with food intake than we think? What if large numbers of people get fat, even though they eat all the ‘right’ things? And what if others stay thin while eating all the wrong ones? Doesn’t that make it illogical to blame one and praise the other?


In fact, the diets of most overweight and obese people, especially children, seem to differ little from those of supposedly normal weight.2 3 4 Perhaps even more remarkably, despite the ubiquitous belief that people are fat because of what they eat, in 150 years of nutrition research no one has managed to establish a strong link between overeating, diet composition and obesity.5 In the UK, as rates of obesity have increased, dietary surveys have actually shown decreases in consumption of sugar, fat, carbohydrates and total calories.6 In fact, the only thing we are eating more of seems to be fruit and vegetables.


As we shall discover later on in the book, diet is an extremely weak predictor of weight gain, especially when compared against many other more powerful factors with an influence over bodily fat. Gareth Leng is a professor of endocrinology at the University of Edinburgh who has little time for anyone claiming that obesity is caused by a lack of willpower. On the link between diet and obesity, he told me:


There is lots of attention on diet, I guess because it makes folk sense, but there is plenty of other stuff that has changed. It might be partly true that changes in diet have had an effect, but it’s dangerous to mistake a plausible explanation for a valid one. There is very little evidence to show that the diets of obese people are different to people of normal weight, and diet generally is a very weak predictor of whether someone will become obese, far less than some other factors. Certainly, around the world there is a link between the level of food production and obesity rates, but if you compare developed countries, the correlation becomes very weak. Obesity is not a lifestyle choice. It is a multifactorial disease that is often a dysfunction in the hypothalamus.


This inconvenient fact is widely ignored not only within the media and the diet industry, but among many academics and public health professionals, all convinced that controlling and changing people’s dietary behaviours is the key to helping them achieve sustained weight loss. Whether they claim that this should be achieved by shame, stigma, education, cookery lessons or a restructuring of the environment, the assumption is the same: poor food choices made you fat, and better ones will make you thin. Sorry, but it’s not that simple.


WHY DON’T WE ALL GET FAT?


It is easy to postulate that evolutionary pressures and a competition for resources might keep wild creatures lean and hungry, and this could easily have kept a check on body weight throughout our evolutionary history. Nature is a cruel mistress, and likes to keep her charges in a state of near starvation, so the general leanness of wild populations is only natural. But when the majority of these pressures are removed, as they have been for those of us fortunate enough to live in developed economies, we are suddenly allowed free, almost unfettered access to food. And as we get richer, our agricultural systems and food supply chains become more efficient and robust, leading food to become a smaller and smaller proportion of our monetary expenditure. At this point, almost all of us have the freedom to eat well beyond our bodily requirements, with the tendency to lay down any excess calories as fat.


In this world of plenty, the fact that many of us manage to control our size with such extraordinary accuracy is unlikely to be accounted for by conscious effort alone. It seems incredibly unlikely that those who are not overweight are engaged in some superhuman feat of self-denial. It seems equally unlikely that our collective willpower has been gradually running out for the last forty years as obesity has grown into a so-called epidemic. Or do we think that people have stopped caring about their health over this time, which seems strange given how many have stopped smoking over the same period?


The most curious thing about body weight is not that some people have been getting fatter over the past few years. It is that, with the free access to food that our modern society enjoys, anybody manages to control their weight at all.


WHAT’S THE POINT OF FAT?


Our depictions of fat, and our general feeling about it as a substance, are in some ways indicative of the problems surrounding it. We see fat as a useless, inert jelly and create insults around it that imply sloth, inaction and ugliness. Yet fat is far from useless, and although lean creatures dominate the natural world that we regularly see, in many others, especially marine mammals, adipose tissue represents an essential requirement for life. Fat can insulate and protect us, and the development of subcutaneous* fat in humans is unique among large apes. Some think that it is what enabled early humans to lose their body hair, and perhaps even facilitated them walking upright and developing many other uniquely human characteristics.7 Fat, and the ability it gave us to store large amounts of energy, made us highly adaptable to variable conditions of food availability, temperature and seasonality, helping us colonise such a large proportion of the earth’s surface in a relatively short time.


As we learn more about fat, and the cells in which it is stored, the idea of it as an inert, inactive substance is being revealed as far from the truth. Fat has a powerful, vital effect on the body. It is responsible for many signalling pathways that control important functions and even our behaviours. Although we live in a society at war with bodily fat, and it can be harmful to store too much of the stuff, it is important to remember that it is vital in ways that science is only just beginning to understand. One particularly relevant recent finding is that one of fat’s main functions involves the complex signalling pathways that keep our body weight in balance. Although we spend a great deal of time, effort and money trying to control fat, it seems that it is very much in control of us.


WHO’S CONTROLLING WHO?


Right up to the early 1990s, when I was studying biochemistry at university, the prevailing thoughts about appetite control were that it just happened. People ate when they were hungry, in response to an empty stomach, and somehow the million plus calories they consumed annually were burned off through energy expenditure. Any weight gain over this time was a simple case of an imbalance in the ‘energy in – energy out’ equation, with excess calorie intake being converted into, and stored as, fat. Regulation of appetite was certainly not a significant area of study at the time, and the folk belief that self-control accounted for people staying roughly the same weight was taken for granted by most of the scientific community.


But not by everyone. As far back as 1969, the physiologist G.R. Hervey published a paper suggesting that our extraordinary long-term regulation of body weight was more than just a coincidence.8 The laboratory rats he studied regulated their body weight extremely well, even with free access to as much food as they desired. When their food was diluted with an inert, calorie-free substance, they simply ate more of it, adjusting their portions incredibly accurately to prevent any weight loss. Sceptical that rats knew how to count calories, Hervey suggested that their fat stores were somehow signalling to their brains. He particularly focused on the hypothalamus, as rats in which this area of the brain had been altered sometimes became obese through overeating. In subsequent years, experiments demonstrated the same effects in humans, with subjects simply consuming more of the diluted food over time to avoid a calorie deficit.9 As with rats, people show remarkable accuracy in doing so, with little evidence of any conscious control. But Hervey’s research was largely ignored, and the prevailing view of dietary self-control continued to dominate for some time, showing an impressive confidence in the desire of rodents to keep themselves trim despite not being able to turn the pages of Vogue.


A few years after Hervey’s experiments, some interest did start to develop in the heritability of obesity, with studies of twins indicating there might be a significant genetic component (we shall look at this later). For this reason, a number of researchers spent time attempting to breed overweight rats and mice for study, to see if any insights could be garnered into the genetic factors at play. The two most interesting types produced were the ‘ob/ob mouse’ and the ‘db/db mouse’, both of which became extremely fat through overeating.


Both these mice had a single defective gene, and it was only homozygous* versions of them that gained large amounts of weight. As well as getting extremely fat, the db/db mouse often developed type 2 diabetes, something that interested the researcher Douglas Coleman, and prompted some new experiments. Coleman linked the blood supply of a db/db mouse to that of a normal mouse, and, to his surprise, found that the normal mouse stopped eating almost completely. He concluded that some sort of substance in the blood of the db/db mouse was causing the normal mouse to believe that it had enough fat in storage and did not need to eat, but for some reason that substance was not having any effect on the appetite of the db/db mouse.


Coleman then paired db/db mice with ob/ob mice and found that the ob/ob mice also stopped eating and lost their excess weight. Perhaps, Coleman thought, the ob/ob mice couldn’t produce the chemical that stopped them from eating, and the db/db mice couldn’t respond to it. Whatever it was, it clearly showed that there were aspects of appetite that were beyond conscious control, at least in mice. Given the blood of a fatter mouse, a normal mouse would happily starve itself to death, despite free access to food. It was fooled by the new blood into thinking that it had no need to eat.


Sadly, like Hervey’s before him, Coleman’s work was largely ignored by the scientific community at the time. He was later quoted as saying that ‘despite these clear results, many in the obesity field maintained the dogma that obesity is entirely behavioural, not physiological’.


It seemed that even though there was new and compelling evidence, the view of fatness as a product of moral degeneracy was just too hard to break down, even for the supposedly objective scientific community.


But not everyone ignored this work. In 1994, having been inspired by Coleman’s experiments and using a new technique called positional cloning, a team at Rockefeller University, under the direction of Professor Jeffrey Friedman, identified the gene that caused the ob/ob mutation in mice, something famously depicted in a picture on the front cover of the prestigious science periodical Nature. On one side of a balance sat two normal sized mice, on the other an ob/ob mouse weighing them down, over twice their body weight. The paper described the discovery of the very factor that Coleman had imagined, a hormone that the researchers named leptin. It was the first new hormone to be discovered in fifty years and, at last, the evidence that appetite was regulated by factors beyond sheer willpower was too great to ignore.


THE OBESITY HORMONE?


Leptin is produced by fat cells (‘adipocytes’) and acts along the lines that Hervey had guessed at in the late 1960s. He was also correct about the role of the hypothalamus. Leptin signals to that part of the brain, which then activates complex regulatory mechanisms to control the appetite. When there is plenty of fat in storage, adipocytes produce lots of leptin, and so decrease appetite. As fat stores start to be used up, leptin production drops, and the hypothalamus sends out signals to start eating more.


The poor ob/ob mouse cannot produce leptin and so spends its life always hungry. Despite the mouse growing rapidly to a considerable size, its hypothalamus is constantly telling its body that it has no fat in storage. It unconsciously thinks that it is on the brink of starvation, driving it to eat.


As for the db/db mouse, it produces plenty of leptin, yet its particular mutation means that it has no receptors for the hormone, so cannot detect its presence. While its fat cells are screaming out that they have more than enough energy in storage, its brain cannot pick up the message, and so it too eats ravenously, as if it was starving. When Coleman connected the circulation of a db/db mouse to that of a normal mouse, high levels of leptin flowing through the blood signalled that it was overweight and it stopped eating. It seems that in leptin, science had discovered a way to shut off the appetite. At least in mice.


Not surprisingly, attention quickly turned to whether or not a similar system might exist in humans, and if this might be used to regulate people’s eating. Friedman’s team identified the same gene in humans, and, fairly soon, a small number of individuals had been discovered who carried a similar mutation to the one found in the ob/ob mice, meaning that they too were unable to produce leptin.


This rare mutation, usually only found in the children of first cousins, had a profound effect on the lives of those unfortunate enough to have it. It results in severe obesity from early childhood, caused by excessive appetite and non-discriminatory eating habits, a condition known as hyperphagia. As children, sufferers will fight others for food, eat in secret, hoard and binge, and readily eat items that most of us would find unpalatable, such as uncooked fish fingers straight from the freezer. Their lives are consumed by a constant and extraordinary hunger, with parents required to keep fridges and food cupboards locked. They gain weight exceptionally quickly, and even under strict dietary controls will struggle to lose any bodily fat. They also have a low functioning immune system and rarely enter puberty, usually remaining infertile into adulthood. Leptin is a powerful hormone indeed, and a lack of it makes for a thoroughly miserable life.


But remarkably, once a leptin-based hormone treatment had been developed, these individuals returned to a normal weight incredibly quickly. They would not just stop gaining pounds – they would lose enormous amounts of fat, just as the ob/ob mouse had done when leptin was flowing in its blood. Their appetite came under control, their immune system started to function properly, and they would go through puberty in the normal way. In the last few years, the first sufferer in history gave birth to a child, something that would never have been possible without leptin.


HOPES FOR A WONDER DRUG


For the researchers involved, it must have seemed that not only had they managed to alleviate the symptoms of a rare genetic illness, but also that they might just have cracked the problem of obesity. Here was a safe and effective hormone that could be given to obese people, after which they would return to a normal weight without being plagued by gnawing and miserable hunger. If a lack of leptin was causing severe obesity in this small group, perhaps less serious cases were caused by slight decreases in the production of the same hormone. Unfortunately, things were not quite that simple, and leptin never proved to be the obesity curing wonder drug it once promised to be.


It is important to remember the leptin pathway exists to guard against starvation, not to prevent us from becoming fat. With no leptin present in their blood, the brains of those with hyperphagia unconsciously feel that they are approaching death, and so their bodies enact emergency procedures. A lack of the hormone creates the strongest possible drivers for food, and also acts to shut down any unnecessary energy expenditure. The immune system is largely discounted because it is just a theoretical insurance policy against future infection, something of little use if you are starving to death. Puberty and fertility are also unnecessary concerns when food is scarce, and becoming pregnant potentially catastrophic at such a time. There is good evidence that a lack of leptin also causes certain aspects of cognitive function to be altered in order to preserve calories, as well as generally decreasing all energy expenditure. This can lead to lethargy, a lack of normal growth, loss of hair and nails, and reductions in body temperature. Everything possible is done to decrease the burning of unnecessary calories, with all energy channelled into a compulsive drive for sustenance, creating an insatiable and near primal appetite. A lack of leptin reveals one of our most important instincts, the desire to stay alive at all costs. It is telling that a lack of the hormone, rather than its presence, produces these powerful effects, so conserving even the energy required to make it.


If you do not have this mutation, you should only ever experience these effects during starvation. Once we are fed and manage to store a little bit of energy as fat, we will have some leptin flowing through our veins once again, and our body will know that we are safe from immediate danger. We then become free to do all the things that people like to do beyond seeking food, using our energy to find a mate, to think, to plan, to create, and to live our lives. In short, leptin, and the ability to respond to it, allows us to be human. It also allows mice to be mice, and rats to be rats. Without it, we are all just empty vessels, searching desperately for food in a bid to survive. For any species to survive, these emergency signals have to be uniquely powerful, and incredibly hard to override.


When it came to using leptin as a drug treatment, the problem was that, in general, our billions of fat cells seem to have little problem producing it. In fact, the majority of obese people have extremely high levels of leptin in their bloodstream already. For that reason, administering more leptin has little effect on body weight or appetite. Sadly for the researchers, most obese people have little in common with ob/ob mice.


But there was another type of mouse that got fat. In recent years it has emerged that human obesity might have more connection to db/db mice and their inability to respond to the hormone. In many obese people, although they do not lack receptors for leptin in the way that db/db mice do, it seems that they might have differing levels of sensitivity to the hormone. Although obese people usually have high levels of leptin in their bloodstream, many seem far less responsive to it than people of normal weight, something that is highly likely to be a driver of appetite and weight gain. It has been estimated that between 10 and 15 per cent of severely obese people have gene defects involved in the circuitry that responds to leptin.10 There are other reasons why someone’s ability to respond to leptin might change, some of which we shall explore later on, but for now you just need to remember that much of our appetite is guided by the same unconscious, ancient instincts that can cause such extreme hyperphagia in leptin-deficient children. An insensitivity to the hormone has the potential to cause a drop in metabolism, a decline in sexual desire, a lowered immune system and severe alterations of mood. It can also awaken a primal desire for food, something that has developed over millions of years to prevent us from dying, and perhaps the most powerful instinct that we possess. Seen in this context, losing weight is not always as simple as laying off the cheese. When obesity is framed as a genetic blueprint to be sensitive to certain hormones, how much blame can we attach to those it affects? And what do we really think our constant shame and stigmatisation are likely to achieve?


We are consistently fed the story that thinness can only be achieved through discipline and self-control, and fatness only occurs when you cave in, yet this is far from the whole truth. Although we might like to believe that everything is a matter of free will, our hormones are hugely powerful and staggeringly complex, producing integrated systems that control every aspect of our lives.


Although leptin may be the most significant appetite hormone, it is certainly not the only factor that affects our weight. As you’ll see in the next two chapters, the real reasons why people gain weight, and the reasons that many of us can’t shift it, are not what you might expect.


* Situated under (‘sub’) the skin (‘cutis’).


* We have two copies of each of our genes, split across paired chromosomes. When both copies of the gene in a pair are the same, the gene is ‘homozygous’.
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WHY DO WE GET FAT? PART II


The discovery of leptin in 1994 led to a massive increase in research to find out what else our fat cells do and what is going on in the gut. We all sometimes ‘feel’ hungry, an unpleasant physical sensation of emptiness, and it is no surprise to find that our guts also exert a powerful hormonal influence on the body.


In 1999, the discovery of a hormone named ghrelin was reported by a group of researchers in Japan, led by Masayasu Kojima.1 Ghrelin is an extremely powerful signaller, and increases the drive for food intake rather than suppressing it. When our stomach is empty it produces ghrelin, when it fills up it stops producing as much. Ghrelin also signals to the hypothalamus, activating hunger pathways that drive us towards food intake and decrease unnecessary energy expenditure. Ghrelin turns out to be responsible for much of our short-term drive for food, and can be an extremely powerful motivator. Clearly, how much ghrelin we produce, how well we respond to it, and how quickly we start producing it again after we have eaten, will have a huge impact on the amount that we eat.


Both ghrelin and leptin influence the same systems in different ways, carefully balancing short-term hunger with long-term fat reserves in order to keep us satiated and in balance. We need a wide range of micronutrients in order to stay healthy, so we still might need food even when our fat reserves are plentiful. There is now good evidence that these two hormones act in synergy in order to keep us the same weight.2


Many other hormones produced by the gut have since been discovered, and there are powerful neural signals running straight from the gut to the brain, through something known as the vagus nerve. Amazingly, our gut can detect the nutritional composition of the foods we eat, activating specific metabolic pathways to aid digestion. Different foods will have varying impacts on the length of time it takes before we are hungry again, thus controlling our calorie intake. A variety of hormones and other signals will activate desire for particular food types.


We have all craved carbohydrates, especially after deciding to stop eating chips last week. Yet like many things related to appetite, this too was considered to be purely psychological until relatively recently. In rats, ghrelin has now been shown to increase the enjoyment of certain foods, particularly energy dense foods high in fat.3 You know how the first bite of a chocolate cake is so much more enjoyable than the last? We used to think that this was purely driven by our psychology and associations, but it seems that some of this feeling is actually coming from our gut hormones.


There are now many other hormones known to act upon our appetite, signalling to the hypothalamus in order to control our behaviours and metabolism. In addition to ghrelin and leptin, there are roles for insulin, glucagon, CCK, PYY, GLP-1, GIP, OXM, peptide YY and PAMP, which, while they might sound like a particularly rubbish superhero franchise, all affect how we eat and digest. Adipose cells, once thought to be little more than inert fat stores, are now known to produce many different active substances, with impacts all around the body that we are only just beginning to understand.4


As we shall see later on in Chapter 11, exercise produces a number of hormones that stimulate future appetite, powerfully driving calorie compensation in order to prevent weight loss (our bodies really don’t like losing weight, as we shall discover in the coming chapters). Perhaps even more incredibly, recent experiments on animals have indicated that there are mechanisms that monitor the physical load on our joints and muscles, releasing factors that regulate appetite in response to changing body weight.5 This raises the possibility that we have inbuilt weighing scales, and a system that stops us from getting too heavy, regardless of how fat we are. Perhaps the reason I never needed a set of scales as a young man was because I already had one built into my body, signalling to my brain every time I gained or lost a pound. The researchers even suggest that these mechanisms might explain why people who spend a lot of time sitting are more likely to become obese. Perhaps remaining in a sedentary position, without load on our joints and bones, leads our body to think it is lighter than it really is. And when our body thinks it needs to gain weight, there is little our conscious selves can do to stop it.


Coming from a starting point of general scientific disinterest, the discovery of a single new hormone in 1994 has catapulted the field of appetite regulation into an area of staggering complexity. There are a great many important behavioural cues and associations in play, including some that might encourage us to consume highly rewarding and calorie dense food when it becomes available, even when we are not hungry or starving. Eating egg yolk or animal fat might have provided an evolutionary advantage at a time when these types of food were scarce, precious and in danger of rapidly spoiling. But you can see how it might present a problem today.


When we eat, a huge number of pleasure and reward systems are activated, and powerful psychological associations can develop with particular items. Our olfactory senses give us a crude indication of nutritional content and safety, often offering up the greatest sensory rewards for the most calorie dense items, most likely to be concentrated sources of fat, starch, sugar or protein. Certain combinations are particularly rewarding and pleasurable, perhaps even addictive (although we should be very careful not to associate pleasure with sin).


After swallowing, perhaps remarkably, we are not done with tasting. Our guts contain taste receptors, as well as sensors to analyse the amount of food eaten, and even the chemicals it contains.6 The gut sends huge numbers of hormonal signals, as well as massive amounts of information through the vagus nerve. The importance of these signals in regulating our appetite has been shown in experiments where the vagus nerve signals are disrupted, something that can lead to larger meal sizes and overconsumption.7 In fact, this ‘enteric nervous system’ is so sophisticated and complex that it is often referred to as our ‘second brain’.


As well as reading signals from our gut and our fat cells, the brain also receives signals from the liver and the pancreas, which respond to the availability of different nutrients. All these signals affect how we eat, and serve to create positive and negative associations with different foods. At an unconscious level, masses of integrated systems combine, favouring the most rewarding foods. Consciously, this results in us enjoying cake, biscuits and any other foods that have given us pleasure and nutritional rewards in the past. These appetite and reward pathways will motivate us to eat bacon, bread, eggs, cheese, or whatever our body feels will most closely match its requirements, and will also meet our important emotional and psychological needs. Although we make conscious food choices, many of our desires and cravings are strongly linked to many other unconscious reward and motivation pathways. For this reason, pleasure, stress, emotion, tiredness, relationships, sleep patterns, physical exertion and numerous other factors are involved in the control of our food choices, and can also have a significant effect on how the food we eat is processed and stored by our body.


It is hardly surprising that this system is so complex. After all, it has developed to guide and control food intake for many millions of years of evolution. The systems that regulate food intake are similar among many different species of mammals and birds. Such staggering complexity is hardly surprising when you consider exactly what it is these processes are trying to achieve. Animals can migrate vast distances, often expending extraordinary amounts of energy without taking on sustenance. Some hibernate, and most will experience times of plenty as well as periods when little or no food is available. Throughout their evolutionary history, humans especially have had to adapt to widely varying conditions and food availability around the world, colonising environments of colossal diversity, from the plant-free, meat-rich regions of the high Arctic, to the lush green rainforests of South America. We have evolved a massive brain with a huge energy requirement, yet with a system so flexible it can run on completely different fuels for long periods with little impact on performance. Our appetite regulation needs to ensure that we get enough calories, but also the correct nutrients, in order to stay healthy. Some vitamins cannot be stored by our body, so we need to be strongly motivated to seek them out. We have to lay down fat as insulation and energy store, but also stay lean enough to hunt.


These processes have ensured that humans meet their nutritional requirements. Yet until the last 100 years, no one had even the slightest idea what those requirements were. For millions of years, across thousands of different species, the complex hormonal control of appetite has managed to keep creatures consuming the correct quantities of micro- and macronutrients required for life. It has done a remarkable job, and any idea that it might be simple is clearly absurd.


CALORIES OUT


Curiously, there is good evidence that for many people, an increase in body weight might not require an increase in calorie consumption at all. In most scientific studies it is difficult to determine how much people are eating, because people generally submit their own data and this isn’t seen as reliable. (Have you ever had to tell your doctor how much you drink or smoke?) But in certain controlled environments, where sneaking in an unreported chocolate bar is unlikely, interesting insights can be gained. US prisons have long been fertile ground for nutrition research, with a number of prisoner-feeding experiments being conducted over the years. Overfeeding studies in the 1960s by the researcher Ethan Sims showed that subjects gain different amounts of weight despite eating identical amounts of food,8 indicating that the ‘calories out’ side of the equation varies considerably between individuals, independent of exercise or other physical activity. It also showed different amounts of resistance to weight gain, as subjects’ metabolic rates seemed to increase on overeating, their bodies trying hard not to lay down too much of their excessive food intake as fat. The extent to which this happened varied significantly among individuals, despite the similarity of their diet and environment.


Obviously, these results are only curious if we assume that everyone reacts to food in exactly the same way, and although this principle underlies the majority of dietary guidelines, diet books, weight loss protocols and nutrition advice, experience tells us that it is a bit more complicated than that. The way we process food, burn or store calories and react to different nutritional intakes is likely to vary greatly, even between outwardly similar people. A diverse population would have a number of evolutionary advantages, with some individuals prioritising the effective storage of fat in order to survive and others burning most of their energy exploring. It would also make sense for us to be able to switch between those two states when we needed to.


But how is it that the amount of weight gained from identical food intake can vary among individuals? Even though hormones regulate our feeding, we only store calories when we eat more than we burn, right?


Our expenditure of calories can be broken down into four parts:


1. Basal metabolism, the amount of energy we need to stay alive.


2. Thermogenesis, the energy required to keep our body weight constant.


3. The thermic effect of food, the calories expended in processing and digesting food after eating.


4. Physical activity, the amount that we expend through exercise.


All these have their own pathways of regulation and control, and, as the prisoner studies show, can vary considerably among individuals.


STAYING ALIVE


When we consider the ‘calories out’ side of the equation, we almost always look at exercise as the most important factor, largely because it is the one area that we can easily change. But basal metabolism is by far the largest chunk of the energy we burn. We generally expend around half of our calories staying alive, and another 10 per cent staying the right temperature. Around 30 per cent goes towards physical activity, and the remaining 10 per cent on digesting food.9 10


Looking back again to the twenty-five-year-old version of me, it is perfectly possible that a slightly altered version of that mixed up, tormented chef might have gained considerable weight while consuming exactly the same quantity of food and drink. As the majority of our calories are taken up by the effort required just to stay alive, an expenditure entirely beyond conscious control, it would not take a great deal of movement in basal metabolism to vastly change the amount of energy stored as fat. A hardly perceptible 5 per cent shift, easily possible given known genetic variations among people and well within the differences observed in the prisoner studies, would have led me to gain several kilograms of excess body fat every year. The alternative version of me would be left weighing around 225 kilograms (495 pounds), with a BMI of 68 on his forty-fifth birthday, if he lived that long.


If he did manage to stay alive, this particular Angry Chef would be classed as super-morbidly obese, and considered a disgusting moral failure, despite there being no difference between his eating habits and mine. Social media messages from Thailand and the USA would likely be abusive insults about his disgraceful, embarrassing fatness, rather than congratulations about his remarkable self-control. He would have lived a very different life, all without the slightest change in the food he had consumed.


Perhaps even more significantly, variations in basal metabolism do not just exist among individuals: our environment can greatly alter the rate at which we burn calories at rest, with the potential to hugely affect our weight. Often the reasons for these changes are surprising and counterintuitive.


THE BIGGEST LOSER


Kevin Hall is a US-based researcher at the prestigious National Institute of Diabetes and Digestive and Kidney Diseases. However, in the world of nutrition, he considers himself to be something of an outsider, largely because his PhD training was in physics rather than the biosciences. Despite this, in recent years, his work has garnered particular attention, perhaps because as an outsider he is less constrained by some of the orthodoxy that hampers so many academic fields.


His team is attempting to create mathematical models of human responses to nutritional intake, all based on existing scientific knowledge. They then attempt to test and validate the predictions made by these models by conducting human experiments to show just how complete our existing understanding is.


Perhaps revealing some of his physicist training, Kevin claims that ‘I don’t really understand a system unless I can build it for myself’ and this approach has been very successful in pushing the boundaries of knowledge when it comes to nutrition science. The models he and his team create take into account all the known hormonal and neural responses to food that we have discussed and, despite the great complexity involved, they have produced some marked successes. Kevin told me:


The purpose of creating a model is to see if it can make good predictions based on our existing knowledge, and I think our models have shown that we have a pretty good understanding of how the body reacts to changing macronutrient* intakes, and the endocrine processes of shifting fuels, say from carbs to fat. The models have made good predictions about the certain outcomes, but it is far more interesting when the model predictions are wrong. Then we discover new things. You never really know when you are right, but you always know when you are wrong. And early in 2016, our model went spectacularly wrong.


The work that he is referring to was the end of a six-year study into contestants who had appeared on Series 8 of the popular US television show The Biggest Loser. In the show, obese and overweight contestants compete to lose the largest percentage of their body weight over a defined period. Contestants are given access to trainers, nutritionists and medical professionals, who devise comprehensive weight reduction programmes for them. Gradually contestants are whittled down based on the amount of weight they have lost, eventually competing for the prize of the ‘Biggest Loser’ in a grand finale.


With competition for huge prizes and the status of winning such a high-profile show, the weight loss that some contestants manage to sustain is quite extraordinary. It is not unknown for some to achieve a 10-kilogram loss in the first week, and continue dropping 4–5 kilograms every week. This is vastly more than health professionals recommend, requiring extraordinary willpower and potentially dangerous, starvation-level calorie restriction, combined with six hours a day of strenuous exercise. There have been a number of hospitalisations, and Ryan Benson, the winner of the first series, admitted to ‘fasting and dehydrating myself to the point I was urinating blood’.


The Biggest Loser has a despicable fat-phobic premise, apparently designed to create disordered behaviours in its contestants. Still, if you wanted to perform a case study into the effects of rapid weight loss on people’s metabolism, it is a great place to look. Kevin Hall’s team studied the contestants when they were chosen, then at six weeks, thirty weeks and six years after the show began. After six years, most of the contestants had regained the weight they had lost, with four of them being heavier than when they started. The most surprising finding was the enormous change in each contestant’s basal metabolic rate, something that hugely affects the number of calories needed daily in order to maintain a stable weight. On average, contestant’s metabolic rates were 500 calories lower than before the show had started, even after six years. The winner, Danny Cahill, had lost an extraordinary 108 kilograms (239 pounds) during the show, and had regained around 45 kilograms (100 pounds) six years later. His metabolism had dropped by an extraordinary 800 calories per day. Leptin levels were also shown to be significantly reduced, perhaps giving a clue as to some of the mechanisms at play. As Kevin says:


Here the predictions we made were very wrong. We understood and expected the drop in metabolism during weight loss. This is a normal metabolic adaptation that has been repeatedly observed, but we only predicted a short-term drop while the participants were actively losing weight. The metabolic rate was expected to recover when weight stabilised or partly regained, but it did not. The question is, is this a translatable phenomenon, does it occur in less extreme circumstances when people engage in less exercise and eat more calories?


Although the study does not provide a complete picture, it is fascinating because it provides a window into how powerfully our bodies can protect a particular weight, even when that weight is not thought optimal to our health. It also shows that there is a great deal that we do not yet know.


Perhaps because of its shocking, headline-grabbing findings, the study has been much reported in the media, especially in the US, where for some reason the show remains extremely popular. However, one point that was rarely picked up in the coverage gives another tantalising insight, suggesting that something even more mysterious might be going on. Although it might have been expected that when the metabolism slowed down (i.e. burned off less energy), it would be directly linked to people regaining weight, there was evidence that this was not always the case. In fact, Kevin says: ‘There was no correlation between metabolic slowing at the end of the competition and subsequent weight regain. The people who had experienced the least weight gain since the show actually continued to experience the greatest slowing of metabolism.’


Despite this work, the potentially huge factor of our variable basal metabolism is rarely considered. For a start, it has been difficult to get good quality data. Information on how many calories someone is burning is hard to obtain, requiring either careful measurements using radioactive isotopes or shutting volunteers in a sealed chamber that carefully monitors their intake of oxygen and exhalation of carbon dioxide. These techniques allow total energy expenditure to be calculated, but they are complex, difficult and expensive, especially for any large-scale studies. So even though metabolic rates are an important part of the picture, academic studies inevitably focus on things that are easier to measure, such as exercise calories, food intake, weight, height and BMI. This skews what we know about obesity, which leads us to focus on measures such as calorie reduction and increased activity.


The Biggest Loser study probably poses more questions than it answers, but it undermines the idea that food consumption and exercise are the only factors that influence weight gain, hinting at a far more complex system of control. An 800-calorie metabolic difference is equivalent to running six miles every single day. If you weren’t exercising and wanted to lose weight, you would have to push your calorie intake to near starvation levels, no matter how heavy you were to start with. In such circumstances, it would be a challenge to get adequate nutrition into your body, probably requiring extensive supplementation and professional dietary support in order to avoid becoming ill from malnutrition.


And if that is not bad enough, just think exactly how that 800-calorie reduction in basal metabolism might be achieved by the body. For most people, 800 calories represents over half their basal energy expenditure, which is set at the level it is for good reason. The body does not burn fuel for fun, and the savings have to come from somewhere. Remember how leptin-deficient children reduce unnecessary expenditure of calories? It happens by shutting down the immune system and menstrual cycles, dropping body temperature and dimming non-essential cognitive functions. That is what your body would do to you, using exactly the same pathways downstream of the hypothalamus, enacting profound changes in a perceived response to life threatening starvation. You would become sick, tired and cold, but most of all you would be hungry. A constant, gnawing hunger, a primal instinct designed to protect you. In order to stay the same weight, you would have to put up with this for years, constantly starving your body of what it desired. If you returned to eating normally for just a short time, you would very rapidly become obese. The willpower of anyone who does not gain weight in these circumstances must be extraordinary. I am certain that I would never manage it myself.


All this is worth remembering next time you hear someone say, ‘It’s easy, just eat less and move more’. If you are still holding onto the idea that obesity is a matter of either willpower or gluttony, then be warned. In the next chapter, things are going to get even worse.


* These are the common substances from which we get the majority of our energy. The main ones are carbohydrates, fats and proteins. Water is not considered because it has no energy value. A case is sometimes made for alcohol, but it is hardly essential (at least not on weekdays).
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WHY DON’T WE JUST EAT LESS?


Britain is now the fattest country in Europe, and gaining fast on the US. It’s not genetic, it’s gluttony. The solution is to exercise more and eat less. All it takes is a little will power.


Richard Littlejohn, Daily Mail


To say that obesity is caused by merely consuming too many calories is like saying that the only cause of the American Revolution was the Boston Tea Party.


Adelle Davis


Diet fads are for the birds, if you don’t like birds.


Ancel Keys


IT’S EASY. ISN’T IT?


Despite all these effects, weight loss is easy, right? Well, perhaps not easy, but certainly simple. You still need to eat a bit less and move a bit more in order to get thin, and the likelihood is that you are going to have to consume fewer calories. Shovel a bit less food into your pie hole. Maybe get some exercise now and again. But it takes a lot of exercise, so mostly just eat less.


If the energy-balance model is true, and let’s face it, it is based on some fairly irrefutable laws of thermodynamics, then so is the simple adage: to lose weight, you need to eat less and move more. It is so simple that it dates back to the fourth century BCE, indeed to Hippocrates, the father of modern medicine. Quite remarkably, this has remained the cornerstone of weight-loss advice ever since. Although we have learned that our hormonal responses make this advice difficult to follow at times, it is surely still true. Certainly, if you read the comments on every single obesity related story in the media, there will be a thousand people telling you just how simple and irrefutable this ancient piece of medical advice is.


Maybe this common-sense reasoning is correct (although to be honest, if it is, I’ll probably have to end the book right here). After all, despite the known complexities of hormonal weight regulation, calorie-reduced diets are still the primary treatments prescribed for the majority of overweight and obese people. Visit your doctor tomorrow, and that is what you will be told, and you will likely be given various perfectly sensible sounding strategies to achieve it. In fact, if you are fat, whenever you visit a doctor, whatever that might be for, it is quite likely that you will be told to eat less and move more.


This anecdotally results in fat people being told to lose weight whenever they drop in to the doctor with an ingrowing toenail, a sore hand or a severed foot. The management of people’s weight is considered such an important health priority that dietary interventions are often suggested to fat people, even when they haven’t been asked for and aren’t relevant to the condition being treated. Despite the likelihood that this sort of unwanted judgement could have a stigmatising effect, perhaps even preventing overweight and obese people engaging with healthcare at all, it is still part of the guidelines for primary healthcare professionals in the UK. And the suggested intervention is usually the implementation of a calorie-restricted diet. The UK’s National Institute for Health and Care Excellence (NICE) guidelines for weight management recommend referring obese patients to diet programmes such as Weight Watchers, Slimming World or Rosemary Conley, based on these being proven to be effective over a twelve-month period.


Obviously it is not just at the doctor’s surgery and in hospitals where this advice dominates the weight-loss agenda. The media is awash with diets and various fat-busting strategies, all based on the premise that consuming fewer calories is the best way to shift excess pounds. I have spent a long time looking at diets, and, despite outward differences, they are all essentially the same: restrict a food or foods in order to take on less energy than is being burned. Most create a complex and fairly arbitrary series of rules, designed to make the follower eat less food. Some hope to achieve compliance by the creation of fear, deeming certain foods as acidic, unclean or toxic. Most of the rules created are based on pseudoscience, often using the quite absurd narrative that we are not ‘designed’ to consume commonplace, calorific nutrients. Many advocate the cutting out of carbohydrates, claiming sugar, starch, grains or gluten possess a mysterious toxicity that makes us fat. But they all maintain that weight loss is simple, and that all you need to do is restrict the calories you are eating. The most honest will admit that this is likely to be very hard work, requiring a great deal of willpower and self-control. But all profess to be straightforward. Just eat less, move more.


This simple equation implies personal responsibility: if fat people just ate less, they’d lose weight and we wouldn’t be burdened by the ugly sight of their fat faces, their bellies wobbling around in front of us, their sickening folds of skin, an unsightly, smelly stain on our everyday lives. I mean, obviously, most people don’t say that out loud, but it is pretty clear that it is what they’re thinking. Because diet culture depends on us being disgusted and repelled by fat people. Without that, we’d all just tell people to fuck off and mind their own business.


IS IT REALLY THAT SIMPLE?


In the last chapter we learned that hormonal regulation can be very powerful, dramatically changing our metabolism if it needs to, albeit in an extreme situation. But how does that affect people on normal weight loss diets? Well, as it turns out, quite a lot.


Regulation of our body weight has been vital for our survival as a species, and evolved to be a carefully controlled process, unlikely to respond very much to small day-to-day changes in food intake. Although this might seem to be at odds with the ‘calorie in – calorie out’ idea, it really isn’t. But it does require us to think a little deeper about how the ‘calorie out’ part might change over time, and in response to different stimuli. Whenever people restrict their calorie intake, powerful forces come into play, because the one thing the human body does not like is being deprived of energy. To assume that losing weight is just a matter of cutting back for a while is to assume that there are no processes in place that will try to stop weight loss from occurring.


As soon as calorie intake is restricted to levels below the daily requirement, appetite- and metabolism-regulating hormones come into play. Calorie-restricted weight loss has been shown to alter the levels of many of these hormones for up to a year after dieting,1 and not just under the sort of extreme conditions studied in The Biggest Loser. These changes have been shown to stimulate appetite, increase the desire and perceived rewards for high-calorie foods, reduce the metabolic rate and decrease bodily temperature, so making it far harder for dieters to lose weight, and likely to make them feel pretty unpleasant while doing so. If you cut a few hundred calories from your daily intake as most diets recommend, the likelihood is that after initial weight loss, you will pretty soon be losing nothing at all. A study at Columbia University showed that subjects who lost 10 per cent of their body weight had basal metabolic rates between 250 and 400 calories lower than they should have had, meaning that they would have to eat considerably restricted diets just to maintain a constant weight.2


A study of young women who lost weight after being placed into short-term calorie restriction showed that they regained that weight rapidly after being allowed to eat unrestricted amounts of food.3 Although this was to be expected, importantly the weight gain occurred without the women eating any more than they had been previously, indicating that it was largely caused by changes in their metabolic rate, rather than increased appetite.


Numerous studies have shown that altering the energy content of meals without informing subjects results in them unconsciously compensating for those reduced calories elsewhere. This can occur either through an increased intake of other foods, a drop in basal metabolic rate, or other reductions in calorie expenditure. Other studies have shown that even though a restriction of calorie intake might create a deficit and weight loss in the very short term, the body tends to even out these changes over a four- to five-day period, altering energy expenditure or changing appetite accordingly. So even if you eat less today, your body will make up for it later in the week. And when you exercise, your body will compensate for several days until it has got back the calories burned.4


BUT DIETS WORK, RIGHT? I MEAN, DORIS AT WORK LOST WEIGHT LAST YEAR.


Even if these difficulties can be overcome, and clearly it is possible for this to happen, anyone achieving short-term weight loss by calorie restriction is likely to encounter problems. As we have seen, hormonal changes can last for several years after dieting, and trying to fight them for that long is overwhelming for most people.


Although studies into the long-term success of diets are hard to conduct, the picture is really not great for this regularly prescribed medical intervention. It seems that each body has a ‘set point weight’ that it likes to defend, and whatever happens, it works hard to get itself back to that particular weight, whatever it might be. Sadly, it is the body that defines this point, not the dieter, and if there is a difference in opinion as to where it should be, a battle will ensue. And the majority of the time, it is the body that wins.


In reality, this point has the capacity to change over time, sometimes dramatically. This should not be too surprising, as many animals also have a variable set point weight. As Gareth Leng, the endocrinology professor, explained to me, there is plenty of evidence that set points can alter over time in response to environmental stimulus:


Hamsters have a variable set point in response to photoperiod, so making their weight seasonably variable. If you artificially alter their weight away from where it should be during the year, it will return back to where it should be when you return them to a normal diet. Similarly, sheep have seasonal differences in body weight, and as they are pretty much always eating as much as they can, those changes are driven by altering their metabolic rate, not their appetite. All mammals, including humans, will alter their set point rate in the last third of pregnancy, but again this is not permanent.


Similarly, he goes on, human set points can change over time.


There is evidence that we are born with a genetically determined set point, but that is not to say that it cannot be modified. That said, it is resistant to change. If we continue to push our bodies in certain ways, it can be modified. In the laboratory, it is actually quite hard to make rats get fat. Usually it will only happen when you give them a diet high in fat and sugar, and do not offer them any choice. If you then return them to a normal diet, some return to their previous weight, some don’t. More stick at a higher weight if they are heavier for longer, but some are just prone to staying big. Similarly, most people who stay overweight for a long period of time will change their set point.


For this reason, people have started using the phrase ‘settling point’ instead. Crucially, there is little understanding of the mechanisms that underlie set point or settling point, and although leptin, the hypothalamus and many other hormones clearly play a role, we don’t know exactly how the body defines the weight it wants to be. There is also precious little understanding of the factors that make settling points rise, or bring them down again. If you’re looking for a single blind spot in the science of why we get fat, this is it: your body has a settling point and it decides what it is without telling you.


If dieting sometimes feels like a battle with your own body, that might be because it is. One thing we do know is that, although settling points are known to move up when people’s weight increases, they are far less likely to move downwards after weight loss. Our bodies tend to resist any changes, but they are particularly inclined to resist any loss of fat. Perhaps because of this, studies into calorie-restricted diets show staggeringly high failure rates over the long term (if failure means the long term maintenance of a reduced body weight, which is presumably the goal for the majority of dieters). Some studies have indicated that over 80 per cent of people on calorie-restricted diets will regain all of their lost weight within a five-year period.5


To make matters worse, many studies have shown that after the initial period of weight loss, there is a tendency to overshoot to a higher weight when fat is put back on. Many think that this is because a shift in the settling point occurs after the initial calorie restriction, creating often significant increases that would not have occurred otherwise. It is not hard to imagine how this might have developed as an evolutionary response to regular starvation, requiring populations to increase their fat storage in order to see off future threats. A 2007 meta-analysis* by Professor Traci Mann, combining the results of thirty-one weight loss intervention studies, found that between one and two thirds of calorie restricted dieters end up regaining more weight than they lost initially. It concluded that the benefits of trying to lose weight are too small, and the harm too great for it to be recommended.6


For many people, dieting can actually make them fatter in the long term. So, not only is it spectacularly ineffective as a healthcare intervention, it seems that it might actually be doing a good deal of harm. This is potentially the most devastating nail in the coffin of the calorie restriction model. But it is also widely ignored, and the study from Traci Mann’s laboratory was not considered when the NICE guidelines for obesity treatment were developed.


SHRINKING TESTICLES


When it comes to dieting, there is considerable variability in the data, mostly because of people’s inconsiderate desire to live in the real world. This makes dieting, and nutrition generally, a very hard thing to study. Clearly, if people could be made to comply with a highly restrictive diet over the long term, you would see sustained weight loss, something that underlies the regular ‘no one fat came out of the concentration camps’ argument thrown at those who dare to challenge the ‘weight loss is simple’ consensus on social media.


Starvation unsurprisingly does induce weight loss, but it can also come at a huge cost. In the legendary 1945 Minnesota Starvation Experiments, conducted by the pioneering nutritionist Ancel Keys, thirty-six subjects were monitored through voluntary starvation. They were placed onto restricted diets that resulted in them losing 25 per cent of their initial body weight, followed by a recovery stage where a variety of strategies were put in place to help them return to normal. The intention was to understand how starvation affected the body, and hopefully lead to the development of effective strategies to help people who had experienced huge weight loss. At the time, this was incredibly important work, with the world reeling from the horrifying hunger and suffering being experienced throughout much of Europe. Most of the volunteers were conscientious objectors, keen to serve their country in a non-violent way, and help alleviate the pains of war. As such, they were a brave and highly motivated group, and as the experiment unfolded, they would need every ounce of that motivation to see them through.


To achieve the desired weight loss, the men’s daily dietary intake was restricted to just 1600 calories, a small amount, but interestingly, no less than many well-known weight loss diets recommend today. It was certainly not brutal starvation, and when the experiment was designed, great care was taken to ensure this phase was safe and humane.


Despite this, the effects were devastating. After the experiment had concluded, Keys recommended that it was never repeated, so severe, cruel and life threatening had it become. He became deeply distressed, and was overheard by one of the participants as saying, ‘What am I doing to these young men? I had no idea it was going to be this hard.’


He clearly had not predicted how adverse the reaction to this dietary restriction would be. Metabolically, there were profound changes as their bodies tried desperately to fight any loss of weight. Resting metabolic rates dropped by around 40 per cent, body temperatures fell and pulses slowed. The men reported being cold, tired and constantly hungry. They had altered judgement, loss of cognitive function, trouble sleeping, and visual and auditory hallucinations. Their hair thinned, their skin dried out, the size of their testes reduced and they lost any interest in sex.


As well as the high number of physiological changes, many of which are remarkably similar to those experienced by leptin-deficient children, perhaps even more striking were the profound psychological effects. Prolonged dietary restriction led to a condition that Keys termed ‘semi-starvation neurosis’, resulting in an extraordinary preoccupation with food, as well as widespread depression and numerous other mental health issues. Most subjects suffered from severe emotional problems throughout the experiment, and many reported that they were still greatly affected by it many years later. Participants became socially withdrawn, isolated, self-critical, moody, anxious and depressed. They developed distorted body images, imagining that they were overweight even as their bodies wasted away. They lost ambition, their relationships fell apart and their cultural and social lives narrowed as they became increasingly fixated with food. One of the volunteers was quoted as saying, ‘If you went to a movie, you weren’t particularly interested in the love scenes, but you noticed every time they ate.’


Many developed strange eating rituals and other obsessive behaviours. Some drank vast quantities of tea or coffee, or constantly chewed gum. A significant number of the volunteers ended up self-harming in some way, and, in the most extreme reaction, one chopped off three of his fingers with an axe.


When the starvation came to an end, and the men entered the regain phase of the experiment, all of them eventually ended up very close to their pre-starvation weights, despite the fact that they were eating in a largely unrestrained way. This was one of the first indications that a biological set point weight might exist in humans. Tellingly, there was no evidence of any of the men reprogramming to a lower weight, which the diet industry would have us believe is a possibility, and the cycling of weight meant that their bodies ended up with a disproportionate amount of fat, as the lean muscle mass they had lost was harder to regain. Most of the volunteers were deeply affected by the experience, and although it would never be allowed today for ethical and safety reasons, the knowledge that it provided lives on. More than anything, it showed the world just how devastating starvation can be, reinforcing a determination to fight hunger above all else. Many of the strides made around the world to defeat famine and alleviate the worst effects of food shortage can be traced back to the profound impact of Keys’ work.


Starvation is vicious and consuming, and it is telling how many of the most significant psychological changes seen in the Minnesota experiment mirror those of anorexia sufferers. Starving someone withdraws them from the world, and perhaps for some, this withdrawal becomes a form of escape, a place where the struggles of normal life cease to matter. There is good evidence that a history of dieting is a risk factor for eating disorders, perhaps indicating that finding that particular hiding place depends on having put yourself through food restriction in the past.
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