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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?
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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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