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Prologue: A small bird with a large egg


A small bird is sitting in a cage, glancing at a large egg. It briefly tilts its head as it considers what to do. And then it tries to hop onto the egg. It’s quite an awkward scene. The egg is almost as large as the bird itself, so each time the bird tries to get comfortable, it slides right back down. Only to immediately try again.


A few metres away, a couple of Dutch scientists are observing the scene and chuckling knowingly at each other: We’ve fooled this one too.


One of the scientists is Nikolaas Tinbergen, who will go on to win the Nobel Prize for this experiment and others like it. And the bird being studied is called an oystercatcher. You might have seen one at the beach before. It has a black back and head, a white belly and trademark red legs and beak. Usually, oystercatchers lay small brown eggs that weigh less than 50 grams. But the Dutch researchers have discovered that the birds actually prefer eggs that are much larger than that. When the researchers make big fake eggs out of plaster, they can spellbind the poor birds, who always pick the exaggerated option instead of their own natural eggs.


Oystercatchers make this choice because they’re instinctively attracted to the largest of their own eggs. In nature, egg size is a good indicator of general health and can help predict the likelihood of the egg hatching into a robust chick that can survive and reproduce. However, there are natural limits to how large an egg a small bird like the oystercatcher can lay. That means the bird has never developed an upper limit to its instinct. Its brain simply lives by the rule the bigger, the better.


Because of this, large plaster eggs are examples of what Tinbergen later dubbed supernormal stimuli, or superstimuli for short. They are exaggerations of what an animal is instinctively attracted to – a stimulus that is a bigger, brighter, or stronger version of the naturally occurring option.1


Superstimuli haven’t only been used to fool oystercatchers, but many other birds as well. Take, for instance, the tiny songbird known as the pied flycatcher. These 10-centimetre-tall birds lay small eggs with a slight greenish-blue colour. Akin to the oystercatcher, the intensity of colour indicates how healthy the eggs are, so flycatchers tend to prefer the most brightly coloured ones.


But with a little blue paint, scientists can make plaster eggs that are much more vibrantly coloured than any flycatcher egg would ever be naturally. And just like the oystercatcher, this means pied flycatchers will pick the artificial superstimuli over their own eggs.2 3


In fact, it turns out you don’t have to be specifically creative to fool some birds. In one experiment, researchers simply placed some white volleyballs among a flock of geese. And then the geese left their own eggs to go and roost on the bigger, brighter volleyballs instead.


Birds are not the brightest, huh?










Part 1


Food superstimuli
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The weight of modernity


You and I are living in the midst of a historic public health crisis.


You might not think about it much in your everyday life. And that’s understandable. We quickly get used to our surroundings. But imagine we could travel back in time 150 years and bring a few confused people with us to the twenty-first century. These time travellers would be gobsmacked by the modern world: the cars on the roads, the planes in the sky and the abundance of food in our supermarkets. But they would also quickly notice that people look different now. We’re taller than we used to be but we’re also wider. And not just a little bit.


You see, it’s not that excess weight or even obesity was completely unheard of in the past. But it was exceedingly rare. We know that from old books, paintings, clothes and also from actual measurements. Some of the first proper datasets of heights and weights for various people are from Britain in the mid-1800s. They are mostly measurements made on soldiers but there are also surveys of prisoners being sent to Australia and studies on the health of various social classes. In any case, having both heights and weights is interesting from a scientific standpoint. Together they allow us to calculate what is called body mass index, or BMI, which is the most commonly used method to classify whether someone is overweight. BMI gets a lot of criticism, and we will come to that. But let us first compare how modern people stack up against people from the past.


In the middle of the 1800s, an average 35-year-old British man had a BMI of around 23.1 Today, an average British man of the same age has a BMI close to 28.2 This difference might not sound like that much. But if we convert it into actual weights, it becomes quite concerning. For a man who is between 170 and 190 centimetres tall, this BMI increase is similar to a weight gain of between 14 and 18 kilograms. That is the equivalent of carrying around a large beagle or a medium-sized microwave oven at all times.


BMI critics might chime in here with an objection: BMI only takes body weight into account – not what that weight consists of! If the weight is excess fat, that is obviously a concern. But couldn’t some of it be muscle? Arnold Schwarzenegger famously had a BMI of 31 when he was in peak condition. A BMI above 25 is classified as overweight and one exceeding 30 is classified as obese. But obviously prime Arnold Schwarzenegger was anything but obese.


Your average gym-goer might not have a physique quite as extreme as Arnold’s. But it is true that having a lot of muscle mass will inflate your BMI above what it otherwise would be. However, only 16 per cent of the UK population has a gym membership3 and when scientists actually scan people to measure their body fat percentages, it turns out BMI does not overestimate how many people are overweight. It underestimates it.4 That’s because the opposite of the Arnold Schwarzenegger phenomenon is common: many people have low muscle mass. Thus they can carry lots of fat without weighing that much. Someone can have a BMI under 25 and be classified as normal weight, not because they are lean but because their low muscle mass gives them a low baseline weight. This is what is called being ‘skinny fat’.


So, yes, on an individual level, BMI can get things wrong. But on a population level, BMI is accurate at judging body fat and if anything it underestimates the problem. That makes the current state of our health scary. According to BMI, two thirds of British adults are now overweight. And the same is true for Canadians, Australians and New Zealanders.5 6 7 Even those numbers might be understating the problem, though.


In the modern world, people tend to gain weight as they age, meaning young people are the leanest. If we look only at the middle aged, between 45 and 65, a full three out of four British adults are overweight.8 Think about that for a second. Here’s a health problem that only one in four people manage to escape. Yet, despite the severity of the issue, things are still getting worse. Every single year waistlines expand a little more.


If we want to gauge how bad problems could get, we can look at the wider world. Because, of course, the obesity epidemic is not a phenomenon confined to the Anglosphere. The classic cautionary tale is the United States, where weight problems are even worse. But, despite the stereotype as the most overweight country in the world, the US does not actually top the charts anymore. Middle Eastern countries such as Egypt, Qatar and Kuwait are now heavier than the US. And at the very top of the list are a number of small island nations in the Pacific Ocean. ‘Pacific islands’ might conjure up paradise-like images of white sandy beaches, broad palm trees and colourful coral reefs. But the truth is paradise has been overcast by the heavy cloud of public health issues among the islanders. Practically speaking, almost no one on the Pacific islands qualifies as normal weight anymore. On most of the islands above 80 per cent of the population weigh too much, and for the record holder, Nauru, that number is closer to 90 per cent.9


So these former isles of paradise are like warning signs, flashing at the rest of the world: No matter how grave your health issues might already be, they can still get worse.


And that is exactly what is happening, no matter where we look. It won’t be long before the global population as a whole crosses the dividing line of having more people who are overweight than normal weight. And the list of countries struggling with obesity spans the globe: Turkey, Mexico, Saudi Arabia, Chile, the Bahamas, Iraq, Belize, Malta, Israel, Hungary and so on.10


It’s a list including every ethnicity, religion and climate type. Even in the poorest part of the world, Sub-Saharan Africa, excess fat is quickly becoming the norm. Sure, some regions still battle malnourishment and hunger as has historically been the case. But in many regions of Africa, there are now more overweight than underweight people.11 12 13And the most affected countries, such as South Africa, have already passed much of the developed world and are heading towards American numbers.14


So, it feels fitting to ask: what in the world is going on? Did we completely lose interest in our health?


Of course not. Quite the contrary, in fact. To our time travelling friends from previously, we would seem obsessed with our body weight. We are feverishly discussing calories and supplements while jumping on one fad diet after the other. Studies show that about half of all adults try to lose weight every single year.15 But it hardly helps. Even those who manage to lose weight often end up putting most of it back on again. After a successful diet, the average person regains half the weight within two years. And within five years, that number is closer to 80 per cent.16


It’s hard not to be left with a feeling that something is seriously wrong.


*


We have the same genes as our slim forefathers just a few generations ago, so genetics cannot be the root cause of the obesity epidemic. Some countries have even managed to go from slim to majority overweight in a single generation.


So, if the culprit isn’t nature, it must be nurture. Something about our surroundings or our lifestyles must have changed drastically in the past few decades.


Obviously! you might think. In the past, most people worked physically demanding jobs all day. Now most of us sit at our desks digitally shuffling papers around. That clearly means we burn fewer calories than previously, which could explain our growing waistbands.


To test this theory, we need to go on a little detour to northern Tanzania. Here, we meet the Hadza people, who are some of the most physically active people in the world. The Hadza are hunter-gatherers, meaning their lifestyle is reminiscent of what ours used to be before the adoption of farming. They don’t have crops or livestock, but rather set out on the savannah each morning to procure their food. The men hunt wild animals and climb for honey, while the women collect roots, berries, fruits and nuts.


In other words, the Hadza are much more physically active than modern Westerners. The average Westerner takes around 5,000 steps a day,17 while it is 19,000 for Hadza men and 13,000 for Hadza women. Some of these steps are taken while dragging the daily spoils back to the community, whether they are root vegetables, guinea fowls or a whole zebra. It’s no surprise, then, that the Hadza are in pretty good shape. As we learned previously, the average British person has a BMI of 28, putting them firmly in the overweight category and Canadians, Australians and New Zealanders are the same. The average Hadza, on the other hand, has a BMI of around 21. And this is while living an active lifestyle, meaning the average Hadza probably carries more muscle mass than the average British person for a given weight.


So, the explanation would seem simple: the sedentary Westerners burn few calories and are therefore overweight, while the active Hadza burn a lot of calories and are therefore slim and healthy.


The problem is, however, that this picture is incorrect. Scientists have done measurements and the Hadza actually don’t burn more calories in a day than Westerners do, despite being vastly more active.18


If you’re surprised, I can’t blame you. I was too, the first time I heard this fact. But it’s true. The Hadza don’t burn more calories than Westerners.


In fact, if you just look at the raw numbers, the average Westerner burns more calories in a day than the average Hadza. This is because larger bodies require more energy and Westerners are often larger than the African hunter-gatherers. But if you take body size out of the equation, the results become similar. So a group of equally sized Westerners and Hadza burn the same number of calories per day, even if the Westerners are desk-bound office workers while the Hadza are active hunter-gatherers constantly on the move.


The studies uncovering this surprising result were performed by the American evolutionary biologist Herman Pontzer and his colleagues. They used an advanced method called doubly labelled water to measure energy expenditure in humans and animals. We don’t have to dive into the nitty gritty details, but rest assured that it is the most accurate means of measuring energy expenditure we have. Much more accurate than fitness trackers or other equipment that claims to do the same.


Herman Pontzer and co. have used the doubly labelled water method to measure energy expenditure in population groups around the world, from Siberian reindeer hunters to Latin American farmers. And in each case, it turns out that energy expenditure is roughly the same, at least on a population level.19 There can be differences between individuals as some people burn more calories than others, even if they are the same size. But at the level of the general population, results are similar. Even for extremely active populations and populations that spend most of their day sitting still.


One of the best examples of Pontzer’s research is a study that compared the metabolisms of two groups of children in Ecuador. Some were living in Amazonian tribes while the rest were modernised city-dwellers. In the cities of Ecuador, about a third of children are overweight, and you might be tempted to think this is because they don’t move enough and therefore don’t burn many calories. There’s no doubt, after all, that city children are less active than children living in the rainforest.


But when the American scientists checked, it turned out the city-dwelling children burned just as many calories on a daily basis as the Amazonian children.20 And the same amount as British and American children for that matter. In fact, Pontzer and his colleagues have even described this phenomenon among animals: chimpanzees, kangaroos and pandas in zoos burn just as many calories per day as their counterparts do in the wild, even though zoo animals are much less active.21 22 23


*


If you’re feeling a bit confused right now, I understand. How can sedentary Westerners and active Hadza burn the same number of calories in a day? Being physically active takes energy, we know that much. So why isn’t it visible in the total energy expenditure?


The reason seems to be one that we’ll return to repeatedly in this book. Our bodies are dynamic. They are adaptation machines, constantly responding to their environments. In this case, in a pretty annoying way.


You see, your body has evolved in an environment of constant scarcity. It is attuned for conserving energy. This means that if you increase your daily energy expenditure, for example by exercising, your body tends to compensate by decreasing the amount of energy it expends elsewhere.24 We can see an example of this in elite endurance athletes, who typically have lower levels of sex hormones like testosterone and oestrogen compared to people who don’t exercise.25 This is because elite endurance athletes can use so much energy on physical activity that their bodies begin to deprioritise other areas, such as reproduction. For female athletes who are especially active, this can even mean that they stop having periods.


The same phenomenon can be seen among hunter-gatherer communities. Not the absence of menstruation – hunter-gatherers have no issues reproducing. But just like elite endurance athletes, they tend to have lower levels of sex hormones compared to sedentary Westerners.26 This might not sound appealing but consider that hormone-dependent cancers like breast cancer and prostate cancer are among the most common forms of this disease in the developed world, where we likely have much higher hormone levels than we evolved for.


Anyways. Reproduction isn’t typically the first place the body looks to save energy. Typically, it will decrease energy expenditure in less important areas like unnecessary movement first. After exercise, you might be less active later in the day – get up and move around less, sit or lie down instead of standing, fidget less or refrain from maniacally bouncing your leg up and down in that way many of us are prone to do.27


Taken together, this means that the calories you burn by being physically active don’t necessarily correspond 1:1 to a higher total daily energy expenditure. Maybe you burned 400 calories going for a run, but if your body subsequently decreases its energy expenditure in other areas, your total energy expenditure for that day might only end up being 250 calories higher than on a more idle day.


This sort of thing is precisely what we’ve seen in studies of people who exercise with the goal of losing weight. In one American study, researchers asked a few overweight young people to take up jogging with the aim of shedding a few pounds. The running programme was designed so that the participants would burn between 286 and 430 calories at each exercise session. But even though they kept to the training programme, their daily energy expenditure ended up being only about 220 calories more per day than usual. And so, while they lost weight, it was less than expected.28


Unfortunately, such tales are common for studies on exercise for weight loss. At the outset, study participants tend to burn as many calories per day as expected. But as more time passes, the body gets better at compensating for the increase in activity. And this is probably why the Hadza don’t burn more calories than the British do. Their bodies have had their entire lives to learn how to compensate for their active lifestyles.


Don’t get me wrong. I’m not saying that exercise is useless if you want to lose weight. As we saw in the American study, runners actually did end up increasing their daily energy expenditure a little. It’s just that the data clearly supports the old adage: you cannot outrun a bad diet.


Of course, if you’re stubborn enough, it is possible to override your body’s attempt to compensate by sheer volume. If you start training like a Tour de France cyclist, for example, you’ll burn so many calories that the body simply won’t be able to compensate fully by decreasing energy expenditure elsewhere. Moreover, research on weight loss suggests that while exercise is often disappointing when it comes to shedding weight, it can be a deciding factor in not gaining weight back. And generally speaking, exercise is still among the healthiest things you can do. If you’ve read my book Jellyfish Age Backwards, you know, for example, that physical activity is one of the best ways to extend your life expectancy. It slows down the physical decline that comes with age and lessens the risk of most age-related diseases.


But with all those caveats out of the way, the original question remains. We visited the Hadza to learn whether Westerners have become overweight by being sedentary. And here, the answer is no. Because we burn just as many calories as populations that are significantly more active. Something else must underlie the obesity epidemic.


If you want more proof, we actually have good data on the physical activity levels of past decades too. There are multiple studies from the 1980s and 1990s tracking the daily activity levels of regular people. And these studies show that people back then were less physically active than we are today.29 Yet, they were still much leaner.


So, back to the drawing board we go.
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Hijacking hunger


We have discarded ‘genetics’ as an explanation for the obesity epidemic. Because, as we established, our genetics are similar to those of our slim forefathers, yet we keep growing heavier. However, that doesn’t mean genes cannot offer us any clues when it comes to obesity. After all, even though we’re all living in the same obesity-promoting environment – whatever the cause – we are not all equally affected by it. In the past, we would all have been effortlessly lean but when moving into modernity, some of us grow obese, some grow overweight and some remain just as slim as our ancestors used to be. And this difference has a genetic component. For instance, take adopted children. Even though they’re raised with their adopted families, their body weights as adults are actually more closely correlated to those of their biological family members. That is, their genes seem to predispose them to be sensitive to our obesity-promoting environment or not, regardless of how they grow up.1 The same phenomenon is seen among identical twins. They stem from a single fertilised egg that split during early development. So identical twins are genetically identical. You could call them genetic clones of each other. In a few rare cases, identical twins are adopted by separate families, meaning the same genetics are exposed to two different environments. But despite growing up in different families, identical twins tend to end up being surprisingly alike. And that is true of their body weights as well.2


To understand why, scientists have conducted what are called genome-wide association studies. These are huge studies where researchers examine the genes of hundreds of thousands of people and correlate them to various traits. For instance, if there are some genetic variants that are more common among tall people compared to short people, it might be because these variants increase your height. Similarly, if some genetic variants are often found in people with obesity, but not slim people, it might be because they increase the risk of becoming obese.


The big genome-wide association studies have already discovered several genetic variants that increase the risk of becoming obese in the modern world.3 But they are not found in the kinds of genes that we might have naïvely expected. With no prior knowledge we might have guessed that the most important genes in promoting weight gain would have something to do with fat tissue or perhaps with metabolism or energy storage. But instead, the genetic variants that actually increase the risk of obesity have turned out largely to have something to do with the brain. The variants tend to influence traits such as reward processing, appetite, and impulse control.


The reason is that humans are not so different from our old friends the oystercatcher and the pied flycatcher from the beginning of the book. Yes, our brains are bigger and we’re more intelligent. But we still fall for the same trick: superstimuli. The birds can be tricked by egg superstimuli – exaggerated versions of their own eggs that are unnaturally large or brightly coloured. We humans are tricked by food superstimuli. That is, artificial food that has been carefully designed to push all the right buttons in the reward system – the part of the brain that reinforces behaviours by making stuff feel good. How susceptible we are depends on our individual genetic makeup. A piece of chocolate might be rewarding to both of us. But if my brain reacts more strongly than yours, I will have greater risk of eating too much and becoming overweight. Just like a stronger reward from alcohol could predispose one to drink more and end up addicted.


 


How much do we eat?


Scientists have used various ways to estimate how much the average person eats today. For instance, some have looked at the total food production and subtracted estimated losses and waste.4 5 Using this method, it is evident that the average person today eats way more food than previously. In fact, the average calorie intake is so high that it is surprising the obesity epidemic isn’t even worse. Our extra calorie intake alone is more than enough to explain our growing waistbands.


 


*


Imagine you’re sitting on the couch on a random Tuesday night. Suddenly, an urge hits you. Isn’t there a bag of crisps in the pantry? There’s also some candy in there. But no, not tonight . . . Or?


You might imagine this battle is a simple fight that you’re having with yourself. On one side is your reason and willpower and on the other side is that urge to eat 600 empty calories in a couple of minutes. The battle might be hard but at least it is fair. You versus yourself.


In reality, though, this conflict is anything but personal. In fact, thousands of other people are involved and, unfortunately for you, they’re all playing on the opposite team.


This is because the company that makes the crisps and candy has one goal: that you do open that bag in the pantry. After all, food manufacturers work according to the same economic laws as any other company. They exist to make money for their shareholders. So that means your reason, your will power and your sense of fullness are some of the manufacturer’s greatest enemies. If you don’t open that bag in the pantry, more time will pass before you buy another one. The same is true if you eat only a little at a time because you get full or if your will power intervenes to stop you halfway through the bag. Thus, the crisp and candy manufacturer needs to fend off your self-control and ability to feel full if they want to make as much money as possible.


Now, you might think I’m being a little dramatic here. But you’d be shocked by the lengths that food manufacturers are willing to go to reach their sales targets. The largest food manufacturers have research parks around the world, where they employ hordes of well-credentialled researchers and set aside billions to spend on the careful optimisation of chips, cookies and microwave meals, as if they were life-saving medicines or tactical weapons.


Some of the questions these food scientists try to answer include: what’s the perfect balance of fat and sugar? Can you change the structure of salt crystals to be maximally pleasant? Will a cookie be more appealing if it is 2 per cent firmer or softer? Is E620 or E621 more stimulating for your appetite? Should those crisps be a slightly darker shade of yellow? And so on and so on.


These companies often produce thousands of varieties of the same product and use advanced scientific methods to examine how both mice and humans react to each. Some food manufacturers have even been caught using brain scanners to study how their products affect the reward system.6


It’s hard not to chuckle a little at this image. Imagine a laboratory full of scientists in lab coats with serious faces and expensive high-tech equipment, toiling away to create the optimal frozen pizza. Okay, maybe tragicomic is a better description. Because despite how ridiculous it might sound, the truth is that the scientific optimisation of food works exactly as its manufacturers intend it to. I bet you’ve experienced it on your own body. It’s that feeling when you grab a handful of crisps and you’re suddenly powerless to stop. That isn’t random. It’s by design.


What the companies are doing is designing superstimuli. The whole thing involves carefully assembling various ingredients into a product that will make you hooked. For instance, an apple is the fruit of an apple tree. A steak is the muscle tissue of a cow. An Oreo, on the other hand, is an amalgamation of ingredients from multiple continents that have been carefully combined to create maximal reward in the reward system of your brain. An Oreo contains sugar that has been refined from sugarcane, white flour that has been milled from wheat, palm oil that has been extracted from palm trees, cocoa powder from cocoa beans, lecithin from soybeans to emulsify the mixture, various syrups for instance made from corn, lots of salt and a bunch of additives to add colour, lengthen shelf-life and enhance the flavour.


Every single ingredient of an Oreo has been processed in some way or another, and the Oreo only exists because of a long industrial process. For this reason, an Oreo is also what is called an ‘ultra-processed food’. You’ll typically be able to identify these products based on their long shelf-lives, colourful packaging, brand names and extensive lists of ingredients that are incomprehensible to the average person. Examples include candy, crisps, chocolate, ice cream, soda, energy drinks, fast food, ready meals, sausages and breakfast cereals.


Maybe you have already heard the term ultra-processed food in discussions on the cause of the obesity epidemic. This type of food has been increasingly under scrutiny, and for good reason. But it’s important to point out that ‘ultra-processed food’ doesn’t fully capture the problem we are facing. It’s not that a food automatically becomes unhealthy or fattening because it has been in contact with a machine or processed in another way. We could easily imagine processing a food without making it into a food superstimuli. In fact, we could process foods to make them healthier, for instance by removing harmful fats, adding extra fibre or increasing the protein content. We already know of such ultra-processed foods that are health-promoting such as whey protein. This is the type of protein most often used in protein shakes. Whey protein is a component of milk and is separated out using industrial processes. Afterwards, artificial sweeteners and flavourings are added so whey protein is ultra-processed using any definition of the concept. But in studies the addition of whey protein to the diet tends to have positive effects on a range of health markers such as muscle and bone mass, even in elderly people. So the problem is not processing per se. It is making food superstimuli – processing foods with the specific aim of making them maximally rewarding to the brain to make you eat as much as possible. Eating too much causes weight gain and it is the excess weight – not the food itself – that is doing most of the harm.


*


If you want to see how good food companies are at their jobs, the American obesity researcher Kevin Hall and his colleagues have provided an excellent example.


In a careful study, the scientists recruited normal Americans to spend four weeks in a research centre where all their food was served by the researchers, who could then keep track of each person’s intake. The participants were split into two groups. One group was served ultra-processed foods including frozen meals, breakfast cereals and packaged snacks. The other group was served unprocessed foods such as fresh meat, fruit, vegetables and rice.


The scientists tried to prepare the meals of the two groups as similarly as possible. There was always approximately the same number of calories on the two groups’ plates and the researchers also ensured that each meal contained approximately the same quantities of protein, carbohydrates, fat, salt, sugar, fibre and so on. The only difference in the two sets of meals was that one group received food designed by food scientists while the other group received unprocessed food.


Over the next four weeks, the American scientists tracked the eating habits of their study subjects, regularly checking their weights and taking blood tests. And the results were revealing about why we’re fighting an obesity epidemic. All the participants were told that they should just eat until they felt full and they wore loose-fitting clothes to make it harder for them to notice if they gained weight. However, the group eating food designed by food scientists consumed 500 calories more per day compared to the group that was served unprocessed food.7 In a later Japanese study with a similar design, the difference was even starker. Here, research participants eating ultra-processed foods ate 800 calories more per day.8 That means people eating foods designed by food scientists eat the equivalent of an entire additional meal before they feel as full as those eating unprocessed foods. Unsurprisingly, that meant the people eating ultra-processed food gained weight in both experiments.


In the American study, it was also noticeable that the group eating unprocessed food lost weight during the experiment. This makes sense given they were regular Americans who must be assumed to normally have high intakes of ultra-processed food in their daily diets. We can think of them as starting out somewhere in between the two extremes. When the participants switched to solely eating unprocessed food, their appetites began to normalise and this was not only seen at the weigh-ins but in blood work too. During the unprocessed diet, blood levels of the hunger hormone ghrelin fell, while the amount of the appetite-reducing hormone PYY increased. That’s a testament to how ultra-processed food affects the body. Food companies have managed to engineer their products to manipulate the inner workings of our physiology.


Let’s find out how they do this.


 


Rats like cookies too


In the early days of the obesity epidemic, researchers wanted to use laboratory rats and mice to study what was happening. But they were faced with a problem: how do you make rodents gain weight? Normally, these animals eat an appropriate amount and automatically stay lean. To cause obesity, scientists had to experiment. First, they tried force-feeding. It worked but took a long time and was obviously cruel. Next, they experimented with giving the animals food pellets that were extra high in fat. This worked better than force-feeding but still took a long time. Finally, however, some scientists found a simple solution. They began feeding their animals a bunch of our favourite supermarket snacks such as cookies, crisps, candy, sausages and crackers. In scientific circles, this kind of diet was dubbed ‘the Cafeteria Diet’ and it’s proven to be so effective that most laboratory animals just can’t stop eating and become obese in just a few weeks.9
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Tales of the white gold


In March 1493, two weather-beaten ships glided into the harbour of Palos de la Frontera in Spain’s southwestern corner. On board was Christopher Columbus and a ragtag crew of Spaniards returning with spoils from their first expedition to the Americas. Captive Indigenous people sat silently on deck, foreshadowing the bloody history ahead. And in the hold were exotic plants and animals that the Spanish had carefully collected during their explorations. As the ship docked, the air was buzzing with excitement. The proud sailors jumped ashore and started displaying the strangest of creatures as crowds gathered around them. The sailors had pineapples and colourful parrots. They even had turkeys, which probably made some of the onlookers secretly fear that the devil himself was visiting them in some kind of bird disguise.


The voyages of Columbus marked the beginning of the European colonisation of the Americas with all the human fates that it has entailed: exploration, war, migration, slavery and nation-building. What is much less discussed, though, is the impact of all those other passengers – the plants and animals that began crossing the Atlantic as well. The Columbian Exchange, as this interchange is dubbed, spread European animals across the American continent. On the Plains of North America, previously sedentary tribes of Native Americans adopted the horse and became the iconic horseback buffalo hunters. Meanwhile, sheep, pigs, cows, rabbits and many more spread to the furthest corners of the continent. Pigs especially tended to escape and adapt well to living on their own. Today this means that millions of wild pigs are roaming across the Americas.


In the Old World, the biggest impact of the Columbian Exchange was the flood of new American crops. Within a few centuries, national cuisines across Europe, Asia and Africa were upended. Italians learned about tomatoes for the first time. Indians began incorporating chillies in their curries. And on the British Isles an infatuation with the humble potato blossomed. Other good examples of American crops include corn, bell peppers, avocados, cacao, peanuts, squash, vanilla as well as the aforementioned pineapple. All were completely unknown to Europeans, Asians and Africans just a few hundred years ago.


A less-known plant that also crossed the Atlantic was a small bushy tree called the coca tree. At home in Peru and Bolivia, this tree had an important cultural role due to its leaves. If you chew coca leaves, you get a mild stimulant effect, which is traditionally used to prevent fatigue, for ceremonial purposes and to stave off everything from altitude sickness to hunger and thirst.


The coca tree didn’t really catch on in Europe initially but that was the norm. Tomatoes were considered poisonous at first and it took royal endorsement and heavy pressure to make peasants start growing potatoes. Over time, however, the plants of America had a tendency to win over hearts and minds. For coca, the big change came in 1855, when German chemists started experimenting with the leaves and were able to isolate the active compound. That is, they discovered which chemical is responsible for the energy-boosting effect and managed to extract it.


The chemists named the new substance after the coca tree – cocaine – and from here you might suspect the story diverges slightly from that of potatoes and tomatoes.


You see, initially the German chemists had planned to search for medical uses for their new substance. Cocaine did in fact end up in different medicines in its early years, but it didn’t take long before people also found other uses. As it turns out, pure cocaine is a vastly stronger stimulant than cocaine bound up in coca leaves. There are two reasons for that. First, coca leaves are only 1 per cent cocaine, so it would take an elephant-like level of leaf consumption to approach the intake that people easily get from pure cocaine. And second, pure cocaine has a stronger effect than coca leaves because it takes less time to reach the brain. When you chew coca leaves, you’re not only consuming cocaine, but also lots of fibre and water, which delays uptake into the body. Ultimately, this delay means it takes longer for the cocaine to reach the brain. And this is important, because we know that substances are generally more rewarding – and addictive – the quicker they’re able to reach the brain.1 Cigarettes, for example, are more addictive than nicotine gum because nicotine reaches the brain more quickly when you smoke it. In cigarettes, the nicotine is absorbed through the lungs, which is quicker than absorbing it through the mucous membranes of the mouth, as you do with nicotine gum. This is also why cocaine can be made even more addictive by transforming it into ‘crack cocaine’ that is smoked instead of taken through the nose.


Okay, maybe you are wondering what cocaine has to do with any of the things we’ve been discussing so far. I don’t want to make you too paranoid about the food in your fridge, but there’s an important parallel to food superstimuli here. Food manufacturers use the exact same trick to make food superstimuli as the German chemists used back then to develop cocaine: identify the pleasurable compound, isolate it and add tons of it in concentrated form. The best example of this process in action comes from a white powder that crossed the Atlantic in the opposite direction.


*


Before reaching the New World, Spanish and – especially – Portuguese explorers had spent a century sailing further and further away from home. The sailors ventured down the west coast of Africa and eventually also straight out into the Atlantic Ocean. During these voyages, the Spanish and Portuguese found several islands, many of which were uninhabited at the time: Madeira, the Canaries, the Azores, the Cape Verde islands and São Tomé & Príncipe. The respective monarchs were quick to claim the newfound islands for the crown and sent out settlers on a mission to make the islands profitable. A few different strategies were tried. But it didn’t take long before some of the newcomers realised that the Atlantic islands were well suited for cultivating sugarcane – the crop that is processed to produce refined sugar.


Europeans had known about sugarcane since crusaders returned from the Middle East telling stories about delicious ‘sweet salt’. But sugarcane needs a warm climate to grow so European production was naturally limited. Only a few small pockets at the very south of the continent were suitable to grow the crop and refined sugar was expensive enough that it gained the nickname ‘white gold’.


Using their newfound islands to grow sugarcane, the Spanish and Portuguese thus managed to turn a nice profit. But even though they increased European sugar production, none of the islands on which it was grown were particularly big. For now, sugar remained a luxury product only affordable to the elite.


All this began to change when Columbus and his crew docked at that harbour in Palos de la Frontera with tales of the New World. Here, Europeans found boundless land that was perfect for growing sugarcane, and settlers spared no time in heading there. They had heard the stories of men amassing fortunes by growing sugar on the islands of the Atlantic and wanted in on the spoils. Some immigrants even came straight from these very islands, hoping to strike it even bigger in the Americas. Thus, just nine years after Columbus came ashore, sugarcane was harvested on the American continent for the first time. Before long, sugar had become one of the continent’s key exports. And the following centuries saw a fierce battle commence to increase production and control the market. Sugarcane farming is both dangerous and labour intensive, meaning the colonists had a hard time hiring. To meet the demand and fill their pockets, they turned to slavery. That is obviously appalling wherever it occurs, but slavery was especially grim on sugar plantations. Enslaved people here had the worst fate among any brought to the Americas. Between 5 and 10 per cent of the workers died each year and the brutal conditions meant the workforce had to be constantly replaced.

OEBPS/OPF/clip0001.png
hodder
press





OEBPS/OPF/toc.xhtml


  Super Stimulated



  



  



			Cover



			About the Author



			Title Page



			Imprint Page



			How to Use this ebook



			Contents



			Prologue: A small bird with a large egg



			Part 1 - Food superstimuli



			1 The weight of modernity



			2 Hijacking hunger



			3 Tales of the white gold



			4 Rabbit starvation



			5 What skydiving and salt have in common



			6 Health advice from the Amazon



			7 The spud diet



			8 From dynamite to diet pills



			Part 2 - Sex and drug superstimuli



			9 Sex and the bottle’s spell



			10 Shortcut to euphoria



			11 The happiness plant



			12 Dopamine and what you need to know about it



			Part 3 - Screen superstimuli



			13 Friends, just in real life



			14 Scrolling into infinity



			15 A little fish in a big pond



			16 From cosmetics to nuclear weapons



			17 The ideal body on steroids



			Epilogue: A little human in a big world



			Acknowledgements



			Notes



			BookDrop











  



OEBPS/OPF/cover.jpg
INTERNATIONALLY BESTSELLING AUTHOR

NICKLAS BRENDBORG

W s
How Our Biology Is
Being Manipulated to
Create Bad Habits - and
What We Can Do About It

SUPER =
STIMULATED





