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Praise for The Diet Myth

‘The Diet Myth is fascinating, and I’m now obsessed with microbes …’

Nigella Lawson

‘I don’t read diet books and I certainly never plug them, but The Diet Myth is a worthy exception that provides new insight into why we should think twice about what we put in our mouths’

Dr Mark Porter, The Times

‘It’s not often that a book changes my life in a mere three chapters … given my usual reluctance to jump on any nutritional bandwagon, I reckon this makes Tim Spector’s work a rather compelling read … It’s truly eye-opening stuff, and we owe it to ourselves and the 100 trillion friends inside our bodies to read this book’

Felicity Cloake, Literary Review

‘Several popular books have appeared this year about our microbial guests, focusing on their role in promoting human health – and Spector, a world leader in genetic studies of twins, has written the best of them’

Financial Times, Books of the Year

‘A fascinating and original look at the impact of food on our bodies underpinned by cutting-edge research’

Michael Mosley

‘A great book … a lovely, easy, urbane read … And it’s very convincing. I’d advise anyone pondering a diet this season to read it first’

Alex Renton, The Food Programme, Book of the Year, BBC Radio 4

‘Tim Spector carefully explains that we are NOT what we eat, but rather that our trillions of microbial inhabitants have a thing or two to say. Lucidly written, The Diet Myth provides a first-class education about the conjunction of our microbes and our health’

Martin Blaser

‘Combining … fast-paced science with medical self-help … [A] model of clear, accessible and entertaining science writing’

Clive Cookson, Financial Times

‘[Spector’s] fascinating book explores the various elements of the human diet: fats, proteins, carbohydrates, fibre, artificial additives, cocoa, caffeine, nuts, alcohol (and antibiotics) … if there is one thing he is convinced of, however, it is that the microbes in our guts are the key to our optimum health and that we ignore them at our peril’

Good Book Guide

‘There is a simple message in this ground-breaking book, and it is eat a variety of foods and you will end up with a variety in your microbiome’

Bee Wilson, The Food Programme, BBC Radio 4

‘Completely fascinating’

Sheila Dillon, The Food Programme, BBC Radio 4

‘The book is structured as a takedown of diet myths, but it’s much more than a self-help advice book. It’s witty, well-written and broad-ranging, littered with fascinating factoids and case studies. Spector thoughtfully explains the strengths and weaknesses of the available evidence, drawing on research on gut microbes as well as his long-running studies on the genetics of twins and his own often hilarious experiments with various diets’

New York Times

‘A concise, entertaining book that demystifies the benefits of balanced microbes through healthier eating’

Kirkus


To my family and other microbes
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Foreword

When I wrote the first edition of The Diet Myth, the world was a different place. The public backlash against rigid diet guidelines had not started in earnest; low-calorie, low-fat diets were still being promoted by nearly every country as the only sensible way to lose weight. Few people gave much thought to gut health, other than in the context of anxiety and poorly understood irritable bowel syndrome, or the effects of travellers’ diarrhoea. Hardly anyone had heard of the word ‘microbiome’ and probiotics were largely associated with certain brands of yoghurt. Fermented foods other than beer were not mainstream, and most supermarkets did not stock kombucha, kimchi or kefir, as there was no demand. It is hard to believe, but most scientists and doctors not working in this field at the time dismissed the science of the microbiome as a puffed-up fad that would quickly fizzle out, just as Google Glass, cell therapy and many others had done. It was hard for academics like myself to get funds to support the research.

Those dismissive scientists were wrong. In 2015 there were around 1,200 papers published internationally on the gut microbiome. By 2020 there were five times as many, and Google searches for microbiome or gut health by the public increased six-fold in the same timeframe. In parallel, searches for low-fat diets decreased 40 per cent. Multi-million-dollar companies across the globe have since started exploiting the use of microbes, not only in food and supplements, but in pharmaceuticals, energy, waste disposal and pollution. The diverse microbe industry is now worth billions. Probiotics are widely available, yoghurt and yoghurt drinks have become a routine part of regular diets – with global sales increasing 5 per cent per year – and the home fermenting business has taken off, with an explosion especially in sourdough baking and homemade kefir. Fermented vege­tables such as kimchi are also no longer a novelty item on restaurant menus.

As the subject of gut health and its relationship to diet has continued to grow, so has interest in the ideas in this book. When I was asked to update the original edition, I re-read the text to see how much time I would need to spend correcting or updating, as this is one of the fastest moving fields in science. I was pleasantly surprised that most of my speculations (such as the use of probiotics, stool transplants and meat trends) had largely been confirmed.

I lead a large, enthusiastic research team at King’s College London who are at the cutting edge of many gut and diet discoveries internationally. We discovered, for example, that one in three of us have a new gut parasite (called blastocystis) that, rather than being harmful, helps us lose weight, and we are currently trying to understand if this means we should be trying to ‘infect’ more people with it to make them healthier. Looking at the deep sequences of thousands of gut samples and correlating them for the first time with diet patterns and health risk factors, we have compiled a list of fifteen key microbes that keep you healthy, and fifteen that you should try and avoid. Both sets of microbes can be altered by diet and we are now exploring how best to manipulate them in the healthy direction. Investigating our gut microbes is now accessible to all of us. As the price of gene sequencing keeps falling, even the most detailed exam of your gut contents is now affordable, and within five years will become as routine a health check as a cholesterol test.

Personalised nutrition is fast becoming mainstream – my group have spearheaded this trend with a unique set of massive nutrition studies called PREDICT, performed on two thousand volunteers from the UK and US (including twins) using your gut microbes to predict which foods and diets are best for you. This is now accessible as a commercial test people can order from home and then they can download the ZOE food app on their smartphone to do their own experiments. The modern technology of apps and powerful computers to crunch massive data sets are transforming our lives and could actually also save them. As well as capturing data, these apps can provide feedback on your heart rate, stress levels, sleep quality, exercise and fitness levels. When combined with miniature blood-capturing devices, they can also track your blood sugar levels every five minutes and give good estimates of blood fat and inflammation levels. These apps will soon be advising you not only on what to eat, but on key lifestyle choices such as the optimum time of day to eat your meals, to sleep and when best to exercise.

Just two or three years ago it would have been impossible to imagine that these lifestyle health apps could be making such an impact on our lives. In March 2020, when COVID-19 struck Europe, the same app technology we had been using for nutrition and gut health allowed me to lead probably the world’s largest citizen science project ever seen. Over four million Britons, two hundred thousand Swedes and three hundred thousand Americans downloaded a COVID Symptom app developed by the same biotech company (ZOE) with help from myself and my colleagues at King’s. Health apps are now suddenly mainstream and we have to embrace them as part of our future. Thanks to millions of people recording their daily symptoms and creating algorithms, we provided the health service with key alerts on changing rates and new hotspots. Crucially, we collected reports of unusual symptoms and the vast range of responses to the virus that governments were ignoring. We informed the WHO (World Heath Organization) of our results and they updated their list of symptoms. We then successfully lobbied Public Health England to finally include loss of smell and taste as an official third diagnostic symptom, which had a major impact on the public. Failing to keep an open mind and to realise how people differ so widely in their responses to the virus (as well as to food) was a mistake. We published in the Lancet that by missing 16 per cent of people who only complained about loss of smell for two months, the UK alone had allowed over one hundred thousand extra cases to go undetected, and probably ten thousand deaths.

By performing the world’s largest diet survey of over a million people, we also uncovered how important risk factors for poor gut health such as diabetes, obesity, allergies and poor diet were also key risk factors for COVID-19 severity and risk of death. Understanding why having metabolic problems like diabetes and obesity are so risky for this new mysterious, complex disease makes it more important than ever that we focus on improving our gut health through diet. Our COVID-19 app survey also showed that most vitamin supplements were ineffective and can’t replace a good diet.

It turns out that the COVID-19 pandemic and the updated science don’t change the overall message of the book, and in fact they enhance it. Improving our immune system to fight both infection and metabolic and weight problems is now centre stage. Luckily it is nowadays far easier to find gut-friendly foods and products than it was, and hopefully in the future we will find personalised gut- and immune-friendly versions. There is no doubt that the key to understanding what makes a healthy diet lies not in counting calories or obsessing about the amount of fat or sugar in your food, but knowing what effect the food has on your gut health. I am even more convinced now than I was when I started this journey of the importance and simplicity of the message – look after your gut microbes and they will look after you.1

Each week I receive emails and letters from readers saying how this book has transformed the way they think about food and changed their diets forever. This book shows you how to do that without any major stress or sacrifices, and hopefully after reading it you will never again attempt the short-term fix of a weight-loss diet that will inevitably fail. Just researching and writing this book changed my diet and that of my family for the better and improved our health, and importantly our love of food. I hope it will have a similar effect on you.


Introduction

A Bad Taste

It had been a tough climb: six hours walking up 1,200 metres to the summit on touring skis with artificial sealskins to stop us sliding backwards on the snow.

Like my five companions I was feeling tired and a bit light-headed but I still wanted to check out the spectacular view at 3,100 metres over Bormio on the Italian–Austrian border. We had been ski-­touring in the area for the past six days, staying in high-altitude mountain lodges, enjoying plenty of exercise and good Italian food. We took our skis off to walk the ten metres to the top but I felt unsteady and didn’t go all the way to look over the edge, thinking my mild vertigo was kicking in. As we turned to ski down, the weather deteriorated, clouds descended and light snow began to fall. I had trouble seeing the tracks ahead of me but assumed it was my old goggles misting up. Usually skiing down is the easy relaxing part, but I was strangely tired and relieved an hour later when we reached the bottom.

When I caught up with our French mountain guide, he pointed out a large tree fifty metres away with two alpine squirrels in it. I could see the squirrels, but I could see four of them – two diagonally above the others – and realised I was seeing double. From my days as a junior doctor in neurology I knew the three likely causes at my age, none of them good: multiple sclerosis, brain tumour or stroke.

After a stressful few days back in London when I managed to organise an MRI brain scan, which, luckily, didn’t show anything that suggested the two other unpleasant causes, I was still left with the possibility that I’d suffered a small stroke.

Eventually, an ophthalmologist colleague was able to diagnose me over the phone with a fourth cranial nerve occlusion. I had only vaguely heard of it, but the good news was that it usually improved within a few months without treatment. The exact cause is unknown but it involves a spasm and constriction and micro-blockage of the artery supplying this nerve, which in turn controls some of the eye movements. It was a great relief. I just had to wait for the eye to return to normal and wear initially a patch and then some nerdy-looking glasses with prism lenses to help reduce the blurring.

I couldn’t read or use my computer for more than a few minutes at a stretch and, to complicate things, I had developed high blood pressure. This puzzled my expert colleagues as blood pressure is not supposed to change so suddenly, but I knew mine definitely had, as, by chance, I had measured it myself two weeks before. After many cardiac tests to exclude rare causes I was given anti-hypertensive drugs and aspirin to thin my blood.

In the space of two weeks I had gone from a sporty, fitter-than-­average middle-aged man to what felt like a pill-popping, hypertensive, depressed stroke victim. With the enforced time off work as my vision slowly improved I had plenty of opportunities for contemplation.

This was the wake-up call I needed to reassess my own health, and sent me on a personal odyssey not only to understand how to improve my chances of living longer and better but also to reduce my dependence on prescribed drugs and find out if by altering the food I chose to eat I could become healthier. I thought changing my lifelong dietary habits would be my greatest challenge – but it turned out that finding out the truth about food was an ever greater one.

The myth of modern ‘diets’

Trying to work out what is good or bad for us in our own diets is increasingly difficult, even for me as a doctor and scientist who has studied epidemiology and genetics. I have written hundreds of scientific papers on different aspects of nutrition and biology but have found it hard to make the shift from general advice to practical decisions. Confusing and conflicting messages are everywhere. Knowing who and what to believe is a big problem. While some diet gurus tell us to ‘graze’ by eating regular small meals and snacks, others disagree and encourage, say, skipping breakfast, eating a big lunch or avoiding heavy meals at night. Some promote eating one thing (such as cabbage soup) to the exclusion of others, while there’s a French diet cleverly called le forking which claims that by using only a fork to eat the pounds will fly off.

Over the past thirty years almost every component of our diet has been picked on as the villain by some expert or other. Despite this scrutiny, globally our diets continue to deteriorate.1 Since the 1980s, when the links between high cholesterol and heart disease were first uncovered, the idea that a healthy diet has to be low-fat has taken hold. Most countries have reduced their official recommendations for the amount of total calories consumed as fat, particularly meat and dairy products. Reducing fat meant increasing carbs. This has been the mainstay of medical advice and, superficially at least, seemed to make sense, since fat packs twice the amount of calories per gram as carbohydrates.

In contrast to this official line, diet plans of various levels of complexity such as the Atkins, Palaeolithic and Dukan Diets, which have become popular since the early 2000s, all urge people to stop indul­ging in carbohydrates and to eat only fat and protein. The glycaemic index (GI) diet targets certain types of carbohydrates that via the release of glucose rapidly raise blood insulin, seen as the main enemy, and the South Beach Diet targets both bad carbs and bad fats; some diets (such as the Montignac) forbid certain food combinations, and the recent phenomenon of extreme high-fat ‘ketogenic diets’ forbid carbs. Others such as the 5:2 Diet promote as the answer intermittent ‘fasting’ via periods of reduced calorie intake and, more recently, restricting the time frame over which you are eating. And there are countless alternatives – I was shocked to find well over fifty thousand books available, with their own websites and merchandising, promoting different diet regimes and supplements ranging from the sensible to the dangerous and crazy.

I wanted to find a formula that would keep me healthy and reduce the risks or symptoms of the most prevalent modern diseases. But most popular diet plans focus on reducing weight rather than other health and nutritional aspects. Some people are overweight yet suffer few adverse metabolic consequences, while others are apparently lean with little fat under their skin but have fat around their inner organs, with disastrous consequences for their health. But scientists still don’t understand why this happens.

The ritual of dieting has become an epidemic. A fifth of the UK population are on some form of diet at any one time, yet we continue to expand our waistlines by an inch every decade. The average male and female Briton now has a 38.5-inch and 35-inch waist respectively and both are still increasing, leading to more and more related health issues like diabetes and knee arthritis and even breast cancer, the rate of which increases by a third for each increase in trouser and skirt size. While 60 per cent of Americans would like to lose weight, only a third actually bother any more – a significant reduction from twenty years ago. The reason is that most people don’t believe the weight-reducing diets actually work. Surrounded by increasingly plentiful and cheap food, and harsh memories of failed attempts at dieting, we often lack the willpower to reduce our calorie intake and to exercise more. There is even some evidence that an endless cycle of failed diets, where weight drops and rebounds regularly, can actually make people fatter. Some of the popular diets clearly work for many of us in the short term, especially the low-carb, high-protein ones, but longer term it seems to be a different story. The evidence suggests that even with record-breaking dieters, the weight often slowly piles back on.

Bad science and increasing waistlines

Since the 1980s the experts have been consistently telling people that eating any amount of fatty foods is bad for us. This campaign has been very effective, and with the help of the food industry has managed to reduce the total amount of fat consumed in many countries. Despite this, rates of obesity and diabetes have increased even faster. We have since discovered that some of the most prolific consumers of fat in the world, the Cretans from southern Greece, are among the healthiest and longest-lived. In order to replace the fat content, the food industry has steadily increased sugar levels in processed foods. This has led to dire warnings of sugar being the arsenic of our times. Yet it turns out to be still more complicated. Cubans, despite eating on average twice the total amount of sugar as Americans, are poorer but far healthier.

It is not then surprising that we are confused by all these different and competing messages – avoid fizzy drinks, sugar, juices, fat, meat, carbs – and left feeling as though there is nothing left to eat except lettuce. This confusion plus counter-intuitive food subsidies on corn (also called maize), soya, meat and sugar explains why people in Britain and America are actually eating less fruit and vegetables than a decade ago, despite expensive and aggressive government campaigns. In Britain, ‘five a day’ advice was, in 2014, stepped up to ‘seven a day’, in a futile attempt to stem the tide in the opposite direction. The reasoning behind these and most official diet recommendations is obscure – the simplicity of the message is overriding science. And there is little cross-national consistency. Some countries make no recommendations, others have now moved to ‘ten a day’; and others like Australia proclaim ‘Go for two and five’ so as to distinguish fruit from vegetables and to stop people just drinking seven orange juices a day. The food industry loves these ideas, and adds ‘healthy’ labels to their processed foods to obscure the other elements.

The justification for the ‘seven a day’ advice in the UK was based on an observational study of 65,000 people which compared those who said they had eaten no fruit and veg at all the day before to those who had eaten over seven portions. The survey reported that eating fruit and vegetables reduced death rates by over a third but that the absolute death rate could be lowered by just three-thousandths (or 0.3 per cent) in the fruit and vegetable eater – not so impressive. Genetic factors or, more likely, social factors could explain the food preferences, especially given that someone in East Glasgow is likely to die twenty years earlier than someone living in affluent Kensington. A study ten times larger found no benefit in increasing portions past five a day.

I’m not saying the advice is always wrong, but when it comes to health and diet we need to be much more cautious and critical of ‘official’ advice and recommendations. These knee-jerk responses are often based on insufficient evidence or bad science, or simply a reluctance on the part of politicians and scientists to change tack for fear of ‘confusing’ the public and losing face.

Just as dangerous is the oversimplification of the ‘common sense’ approach. If you eat less and exercise more you will lose weight, and if you can’t manage this you simply lack willpower, goes the message. This has been another medical mantra for the last few decades. Des­pite increased longevity, more sophisticated medical technology and improved living standards, we are going through an unprecedented epidemic of obesity and chronic ill health with no obvious end in sight. In the spring 2020 COVID-19 lockdowns, the average Briton and American gained nearly a kilogram in three months, and a third gained three kilograms. Can this really be due to a global lack of willpower, as we are often led to believe?

Many of the British twins I study have been put on diets, and it has been interesting to see how they have fared compared to their twin who hasn’t tried the same diet. When we asked them whether they had ever been on a weight-reducing diet for over three months, the ones that replied yes were on average fatter than the ones who said no. So to try to achieve a fair comparison of the effect of dieting rather than of the different personalities or physical characteristics of the twins, we looked at the differences between twin pairs. This let us account for any difference in genes, upbringing, culture and social class, which for most twins were perfectly matched. We also selected for this study only identical twins where both individuals in the pair were overweight, with a body mass index of over 30 (BMI is calculated as your weight in kilograms divided by your height squared in metres). For medical and research purposes, doctors classify this as obese.

At the start of this experiment the average weight of these twelve highly selected female twins was 86 kg (13½ stone) and their average BMI was 34. Now, you might have predicted that the twin who had the willpower to diet regularly would have something to show for her years of sacrifice. Instead, I found absolutely no difference in weight between the twin who had dieted regularly for the past twenty years and her identical twin who had never been on a serious diet. Similar results were found in younger twins who started off at the same weight at the age of sixteen. The twin who had dieted was on average 1.5 kilos heavier when the two were compared at the age of twenty-five.2

Our bodies simply seem to adapt to the new reduced calorie intake and do what they are programmed by evolution to do. It appears that the dull monotony of most exclusion diets is overridden by the body’s impulse to hold on to our fat stores. Once someone has been obese for a while, a whole series of biological changes transpire to maintain or increase their fat storage and the brain’s reward mechan­isms for food.3 This is why most diets fail.

Global time bomb

In 2019, one in five American kids were obese – a percentage of the population that has tripled in three decades. Even American babies, who clearly can’t be blamed for their willpower or lack of it or for making poor choices, are getting fatter at a frightening rate. And the rest of the world is catching up: in the UK two out of three adults are now overweight or obese; the Mexicans are now unofficial world champions, and have overtaken the US in rates of both childhood and adult obesity; in China and India rates have tripled in thirty years to almost one billion obese citizens; over one in ten children in countries whose populations are often assumed to be thinner, like Japan, Korea and France, are now classified as obese.

Obesity, although sometimes seen legally as a disability, is not classified as a disease, yet its effects are just as deadly. As well as costing countries billions in healthcare bills, the main health consequences of this epidemic now include diabetes, which affects nearly five hundred million people and is growing at the rate of 2 per cent per year – double the average population growth rate. In places such as Malaysia and the Gulf States almost half the population have diabetes. If current trends continue, by 2030 an extra seventy-six million people in the UK and US will be clinically obese, bringing the obesity totals close to half the population. This means millions of extra patients with heart disease, diabetes, stroke and arthritis. Taxpayers are the ones footing the astronomical bills incurred, while we are being told by our governments and doctors that they know exactly what the problem is: overeating.

But why does the number of obese people on the planet continue to sky-rocket in lower-income countries like Botswana and South Africa where nearly half of all women are now clinically obese, while thirty years ago we were predicting mass starvation due to lack of food?

My earliest personal encounter with the extreme consequences of obesity was in the 1980s while working as a junior doctor in the first ever obesity unit in Belgium. To begin with, my junior colleagues and I jokingly regarded it as an expensive health farm. My first patient changed all that. She was brought in by the fire brigade, having collapsed at home with a blood clot in the lung. Weighing 260 kg (40 stone), she had been too heavy for the ambulance, and had to be winched out of her window by the fire crew. At only thirty-five years old, a diet of junk food and soft drinks had led to her being trapped in her own home for years, gaining weight until her body broke down. Despite losing 100 kilos in hospital she continued to suffer a series of severe medical problems including diabetes, arthritis and heart disease, and she died two years later of heart and kidney failure.

At the time of this first encounter with obesity, in 1984, the condition was still extremely rare. When I saw the effects on that real person and patient my view of obesity and its consequences altered completely. Such sad stories are now quite common, like the Welsh teenager from Aberdare who weighed 56 stone and had to be rescued from her home by demolishing a wall.

When I returned to Britain it would be another twenty years before doctors took the rise in obesity at all seriously, and even today obese patients are routinely denied treatments, compassion and resources. They cannot get urgent operations, and all over the world they are treated as second-class citizens when it comes to healthcare. Obesity is still a massively neglected area of medicine, with little funding, no speciality training, and no common voice with which to try to combat the billion-pound marketing budgets of the food companies.

As a junior doctor in London I was regularly told by my consultant bosses to tell obese patients with major health problems to exercise, to ‘take control of their lives and use their willpower to stop overeating’, or perhaps to remind them that ‘there were no fat people in concentration camps’. Needless to say these not-so-subtle ‘medical’ methods failed miserably – my patients got progressively fatter, more depressed and more diabetic and disabled. Sometimes we referred them to the hospital diet­icians, but this was always a futile exercise as they were simply asked to change their habits and stop eating biscuits and crisps. It was like trying to use a sticking plaster to treat a massive haemorrhage. What was needed was a total change of approach.

If you reduce the daily calorie intakes of overweight people for long durations in a controlled environment to fewer than 1,000 calories (our normal recommended intakes are 2,000–2,600 calories a day) you have the solution to obesity. However, outside the army or hospitals such conditions are impossible, and there remain no practical or proven effective cures. One artificial exception, which also ‘cures’ diabetes without changing the external environment, is radical gastric bypass surgery. Yet despite fifty years of its relatively safe use doctors are highly unwilling to recommend it, partly because they don’t understand why it is so effective.

Doctors, dogma and diets – reversing ignorance

When faced with my own health scare up in the mountains, my knee-jerk reaction was that I must give something up. I chose to give up meat and dairy and the saturated fats that go with it, but depending on whatever article I had read last it could just as easily have been carbs, grains, e-additives, gluten, pulses or fructose. As the twentieth-century story of how all fats are bad for us seemed to be unravelling, I wanted to uncover the real science behind this and other diet myths. I wanted to find out if there was something all the so-called experts were missing.

Was I right to give up meat, which humans have eaten for millions of years? Do milk, cheese and yoghurt really cause allergies as many studies now claim? Was I eating too many carbohydrates or grains to compensate for the lack of fat and protein? Should I worry about GI content of carbs? The truth is that generally in science or medicine the yes-or-no answers favoured by doctors and other health experts turn out to be wrong. There is nearly always another layer of bio­logical complexity and control that either hasn’t been thought of or has been dismissed as unimportant. This book is about digging down to that next layer using the very latest scientific research.

As well as my own experiences to draw on, I was lucky enough to have a large research group of sixty people and 13,000 adult twins I had been studying for over twenty years to help me. Being able to separate the effects of diet and environment from the effects of our genes is one of the big challenges of the nutrition research world, and twins offer the solution. These volunteers from all over the UK have been providing us with information on their health, lifestyles and diet habits in extraordinary detail. Combined with all the genetic data we have on them and their co-twins, they are probably the most studied people on the planet. This book has been an extraordinary personal tale of discovery for me, and I hope it will help you to cut through the confusing dogma, commercial interests and diet myths that face us all.

I want to use the latest research and discoveries to reverse the trend of ignorance, and to think outside of what is currently a very tightly closed box. I want to demolish the myth that obesity is simply a matter of counting calories in and out or about eating less and exercising more or cutting out one food type. It can seem today as though everyone is an expert on food and diet. But most diets are designed or promoted by people with no scientific training, and sadly, although there are many highly professional ones I am lucky to work with, anyone can call themselves a nutritionist or nutritional consultant. Famously, a professional certification from the American Association of Nutritional Consultants was awarded to one Henrietta Goldacre. The fact that Henrietta happened to be the medical author Dr Ben Goldacre’s deceased cat demonstrates the high standards of many nutritional diplomas.4

Even respected doctors become entrenched in their ideas and theories and refuse to acknowledge their flaws when new data emerges to contradict them. No other field of science or medicine sees such professional infighting, lack of consensus and lack of rigorous studies to back up the health claims of the myriad dietary recommendations. Moreover, no other field of science feels to me so much like a mass of competing religions – all with their high priests, zealots, believers and infidels. And as with religion most people, even at the risk of death, are unwilling to change their faith.

With the nutrition professionals constantly contradicting and criticising each other, it is no wonder that few large collaborative studies or projects get funded. I know from personal experience that many academics seeking funds for a project deliberately omit to mention an important diet component because they know that it will be heavily criticised by colleagues. Although there are a huge number of small studies performed and paid for each year, the standard of research compared to other fields is lagging far behind. Most studies are still cross-sectional and observational, full of possible biases and flaws and are often funded by the food industry; a few are superior observational studies followed over time, and only a tiny fraction are the gold-standard randomised trials in which subjects are randomly allocated to one foodstuff or diet and followed for long durations.

What we continue to lack is a wider understanding of the science behind nutrition and diets. Most diets are based on a narrow trad­itional view or simple observation and quackery, but the massive differences between individuals and their physiological responses to food go unexplained. If each new processed food introduced into our diet were a drug made by a pharmaceutical company, and if obesity were labelled a disease, we would have a wealth of data on its benefits and risks. Yet with food, even for the most synthetic chem­ical concoctions, we have no such safeguards.

The missing piece of the jigsaw

There is an enormous piece of the nutrition puzzle missing. Why can one person eat a certain meal regularly and gain weight while another ingests exactly the same food and yet loses pounds? Lean people (by which we now mean those of healthy weight and a BMI less than 25) are now the minority group in most populations. What makes them so different from ‘normal’ overweight people? Perhaps we should be studying them as the ‘abnormal’ ones?

Some of these differences are clearly down to our genes, which influence both our appetites and our eventual weight. My studies of twins in the UK (the TwinsUK study) and others from around the world have shown that identical twins are much more similar to each other in body weight and fat than fraternal twins. Since they are effectively genetic clones and share the same DNA, this shows the importance of genetic factors, which explain around 60–70 per cent of the differences between people. On average, identical adult twins are less than 1 kilo different in weight. These gene-influenced similarities extend to other, related, characteristics that we have also explored, such as the percentages of total body muscle and fat, and exactly where fat is deposited in or on the body. Habits related to eating are also influenced by genes, such as food likes and dislikes, and even how often people like to exercise or have meals. However, just because a trait is 60 or 70 per cent ‘genetic’ doesn’t mean it is predestined.

In fact, identical twins can sometimes have very different waistlines despite having identical genes, and we are studying these special pairs in great detail to find out why. These genetic factors alone don’t explain the massive changes seen in the population over the last two generations. In the UK in 1980 only 7 per cent of men and women were obese – in 2018 it was 28 per cent. Genes, made up of variations in DNA, cannot change that fast and traditionally need a minimum of around one hundred generations to adapt by natural selection.

Clearly, other factors are involved. The twenty-first century has already achieved major breakthroughs in the genetics of obesity and brain chemistry, and these newly discovered genes certainly do play a role, but it is only a very minor one. It is possible that we have been ignoring another major factor that influences our diet and health: this is our tiny gut microbes that may hold the answer to our modern obesity epidemic.

I’ll introduce microbes in detail in the next chapter, as they are crucial to so much of our misunderstanding about our modern diet. This fascinating new area of scientific investigation is transforming our entire understanding of the relationship between our bodies and the food we consume. Our narrow, blinkered view of nutrition and weight as a simple energy-in and energy-out phenomenon and our failure to account for our microbes have been the main reasons for the miserable failure of diets and nutritional advice. This nutritional disaster, combined with our success in mass-producing ever-cheaper food and in treating some diseases, is allowing us to survive longer, but at the cost of making us increasingly unhealthy.

Armed with this new science, we need to rethink our approach to food, nutrition, diet and obesity. In the twentieth century we came to see food in terms of its component (macronutrient) parts that provide the energy source – protein, fat, carbohydrate and so on. We have all become used to seeing these listed on food labels, and much medical and nutritional advice is based on this vast oversimplification of food in all its complexity. I want to show why this approach is a mistake. I don’t want you to stop taking medicines or following diets prescribed by your doctor, but I do want you – and your doctor – to question their underlying rationale. Taking the nutritional information on typical food labels as a guide, I want to show why we now need to look beyond the superficial advice we find on them. Along the way I hope to expose and demystify many of the most dangerous myths about modern diets.
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Not on the Label: Microbes

If I told you about a fellow creature that shares our food and habits, travels with us, has evolved with us to know what we like and dislike, and that we provide protection for, you might assume I was talking about your beloved dog or cat. In fact I’m talking about something a million times smaller and invisible to the naked eye.

Microbes are primitive forms of life that were the first inhabitants of earth, creatures that we generally ignored or took for granted. These creatures, too small to be seen with our eyes, we assumed to be mainly found in dirt and in or on other animals that didn’t wash. Yet our bodies contain 100 trillion of them, as many as all the cells in our body, and weighing over four pounds in our guts alone – where most of them live. Most of us know them intimately only from their associations with rare bouts of food poisoning – like salmonella in uncooked barbecue chicken or E. coli in an unwise late-night kebab. Apart from occasions like these, with all our ever-expanding know­ledge and technology we assumed that these tiny and seemingly trivial beings couldn’t possibly influence our supremely powerful human bodies. We couldn’t have been more wrong.

Dancing animalcules

Spring, 1676: Anton Leeuwenhoek had overslept again and it was already light when he woke. There was noise and activity in the streets of Delft below. He had worked long into the night on his latest experiment and was still tired, but elated by his recent discoveries. Using his special home-made microscope, Anton had been looking at why chilli peppers are spicy, but by chance had stumbled across something even more revolutionary.

Anton was a draper by trade and was obsessively curious. Unlike most of his friends, he still had his own teeth and was fastidious about cleaning them daily, first by rubbing them vigorously with hard salt granules, then using a wooden toothpick, then rinsing, before polishing them with his special tooth cloth.

Today he took particular interest in examining with his fine magnifying mirror the whitish batter-like substance (nowadays known as plaque) that was coating his teeth. Anton had only a small amount of plaque compared to others he had examined, but even after he had cleaned his teeth it never seemed to have gone away completely. He scraped some off onto a glass slide, then added a few drops of fresh rainwater. Upon examining the slide Anton was amazed. There were tiny wriggly creatures everywhere. These ‘animalcules’, as he named them, were of all shapes and sizes – at least four distinct families of them, all ‘a-dancing prettily’. What shocked him was not their presence, but their abundance. ‘The number of these Animalcules in the scurf of a man’s teeth are so numerous that I believe they exceed the number of men in a kingdom,’ he wrote.

Anton Leeuwenhoek was perhaps the first man ever to see a microbe (by which we mean a living creature seen only by means of a microscope). He was certainly the first to describe them, and to realise that healthy humans are teeming with these creatures inside our guts and on our skin. He found them everywhere he looked, from our mouths to our food, from our drinking water to urine and stool samples. Despite this amazing discovery, unlike Newton and Galileo – scientists of the same era who explored outwards to the stars to achieve fame – he slid into relative anonymity.

You may not have given microbes much thought until now, perhaps because you can’t see them without the aid of a magnifying glass. Imagine how many grains of sand there are on earth – or, if you prefer, how many stars there are in the universe. Someone has actually counted the stars – well, made a very good estimate – and came up with a figure of 1024 (which is 1 + 24 zeros – an awful lot). If you multiply the estimate for all possible stars a million-fold you get a vast figure which, at 1030 (also called a ‘nonillion’), is the estimated number of bacteria on earth. If you are a gardener and by accident swallow a tiny fleck of earth it contains billions of bacterial cells, and a handful of earth contains more microbes than stars in the galaxy. You are no ‘safer’ swimming in the water, where a million bacterial cells are found in every millilitre of fresh or sea water. These microbes are the true and permanent inhabitants on earth; we humans are just passing through.

Microbes are present in most habitats – from the ordinary to the most extreme. Bacteria inhabit acidic hot springs, radioactive waste, and the deepest portions of the earth’s crust. Bacteria have even survived in space. We evolved not from Adam and Eve but from microbes, and we have continued our close connection with them ever since. This is most obvious in our guts, where thousands of diverse species that are as different from each other as we are from jellyfish play a much greater role than we ever realised.

Microbes generally get a bad press, but less than a tiny fraction of the millions of species are harmful to us and most, in fact, are crucial to our health. Microbes are not only essential to how we digest food, they control the calories we absorb and provide vital enzymes and vitamins as well as keeping our immune system healthy. Over millions of years we have evolved together with microbes for mutual survival, yet recently this fine-tuning and selection has gone wrong. Compared to our recent ancestors who lived outside cities, enjoying rich and varied diets and without antibiotics, we have only a fraction of the diversity of microbial species living in our guts. Scientists are only now starting to understand the long-lasting impact this has had on all of us.

Early colonists on virgin soil

Our personal encounter with microbes begins at birth. Within minutes of a healthy sterile baby’s delivery she will be swarming with microbes: millions of bacteria and even more tiny viruses that feed off the bacteria, plus even a few fungi. Within hours she will be totally overrun with millions more.

Her head, eyes, mouth and ears are the first parts to be colonised as she passes along her mother’s soft vaginal wall, where many eager microbes in the moist and warm mucosal layer are waiting to make the leap. Then, because of their close proximity and the pressure on all of the body’s sphincters, a light mixture of urinary and faecal microbes are sprinkled onto her face and hands, followed by a different set of microbes covering the rest of her body as a result of rubbing against the skin of her mother’s legs. These tiny microbes are carried to the lips and mouth, usually from the baby’s own hands. They can’t usually get past the oceans of saliva sweeping them away, and if they do they face the harsh acid environment of the stomach and its juices, where most are destroyed.

At the first swallow of some alkaline breast milk (which acts like an antacid), a few lucky bacteria waiting either on the lips or mouth or on the mother’s nipple will be miraculously protected, and make it past the acid waterfall. These intrepid explorers can then start a whole new colony by reproducing wildly in the safety of the mucous layers of the baby’s intestine, and wait for more milk and other microbial companions to arrive. Even just a few colonists – if the conditions are right – by dividing every 40–60 minutes, can become trillions or billions of cells overnight.

Until the mid-1990s it was the dogma that most bodily fluids were sterile – that is, contained no microbes. When a team in Madrid claimed to have cultured dozens of microbes from healthy breast milk they were laughed at.1 Now we know that human milk contains hundreds of species, although we still don’t have a clue how they get there. We are no longer sure that any part of our bodies is completely devoid of microbes – even the womb and the eyeball – and they may even travel around our bodies or bloodstreams unnoticed.2 When you next go to the toilet, spare a thought for your trillions of microbes. Nearly half the mass you are flushing away are microbes; so you become relatively more human afterwards.

Although we are all born microbe-free, this state lasts just a few milliseconds. The process of microbe colonisation is not at all random and has been planned and finely tuned over millions of years. In fact both the microbes and the baby depend on each other for their survival and health. This delicate co-evolution between microbes and man has not left purely to chance the crucial planting of the first microbial seeds in the virgin soil. All mammals, and many other animals studied such as frogs, transmit their own carefully selected microbes to their babies in a process that is at least fifty million years old. This is how evolution has facilitated the leap of microbes from one generation to the next, and how our own unique community of microbes, called our microbiome, is established.

Diverse microbial gardens

We are surrounded by trillions of microbes in the dirt, dust, water and air that are not interested in colonising a newborn baby. They haven’t yet evolved the apparatus to be able to survive on or inside us and to derive enough energy to live. So the microbes that colon­ise humans are highly specialised, possessing pared-down genes to ensure there are no redundant or overlapping mechanisms with the human host. We humans share 38 per cent of our genes with the microbes inside us. As the transmission of microbes from mother to child is so universal in the animal kingdom, it is clearly crucial for our health.3

As soon as a woman gets pregnant the body readies itself for providing as much help as it can for the next generation via this special transmission of microbial genes. Inside the pregnant female the carefully programmed changes brought about by switching on genes in the body ensure that certain hormones modify metabolism and calorie intake while conserving energy, building up fat reserves in the breasts and buttocks, increasing glucose and stocking up breast milk. Other changes happen to the white cells controlling the immune system that must deal with the foreign object – the baby – inside her, without rejecting it. There are also changes to the microbes, antici­pating the day when they will be transmitted to her baby in order to aid his or her growth and survival. These microbe changes are extremely powerful.

When researchers transplant the pregnant human mother’s stools into sterile mice, the mice get much fatter compared to those transplanted with non-pregnant human faeces.4 Experiments using these sterile, or germ-free, mice are a vital tool that we scientists use regu­larly in this area of research. They are carefully brought into the world via a sterile C-section in an oxygenated enclosure, avoiding contact with the other littermates or their mother or other microbes. They are then kept in sterile and isolated cages, fed sterile food, and observed. Without microbes they can survive, but only just. They definitely do not form the elite corps – they are puny, and don’t develop a normal brain, gut or immune system. Most significantly, they are expensive to feed as mice without microbes need a third more calories than normal mice to keep up their body weight – evi­dence of the vital importance of microbes in digesting food in the intestines.5

Most of our microbes inhabit our large intestine (the colon), which is the five-foot-long piece of gut before you get to the rectum and that absorbs most of the water. The piece of gut above it – the small intestine, which is actually much longer – is where most of our food and energy is absorbed into our blood system. Usually, food enters here having first been chopped up by our teeth, aided by the enzymes in our saliva and stomach. The small intestine also contains microbes, in smaller numbers, but we know much less about them and their precise roles. High-fibre food, which needs more time to break down to release the nutrients, gets sent on from here down to the large intestine filled with microbes.

If you give the sterile mice normal microbes after a few weeks they still never develop normally, but if they start life with gut microbes and you try to eradicate them with antibiotics (as humans sadly do all too often, with disastrous effects), although never healthy, they do much better.

Microbes predict obesity better than genes

Recent changes in our tiny gut microbes and to the community called our microbiome are likely to be responsible for much of our obesity epidemic, as well as its deadly consequences of diabetes, cancer and heart disease. Examining the DNA of the microbes in our guts gives us a much better predictor of how fat (or healthy) someone is compared to looking at all of our 20,000 genes. This predictive ability is likely to keep improving as we start to look at viruses and fungi as well. Subtle differences between the types of microbes that we host in our guts explain many of the links between our diets and health, and why the results of food research are so inconsistent between people and populations. For example, differences in our individual gut microbes can explain why a low-fat diet works for some people, while a high-fat diet is fine for some and dangerous for others; why some people can eat plenty of carbohydrates without problems and others extract more calories from the same amount and get fatter; why some eat red meat happily and others contract heart disease; or even why when old people move to care homes and their diets change, they often rapidly succumb to diseases.

The increasing promotion and use of restrictive diets that depend on just a few ingredients will inevitably lead to a further reduction in microbe diversity and eventually to ill health. Intermittent fasting or time-restricted eating may be the exception, as short-term fasting, or increasing overnight fasting, can stimulate friendly microbes, but this is only as long as the background diet is healthy and diverse. Fifteen thousand years ago our forager ancestors may have regularly ingested around 150 ingredients in a week. Most people nowadays consume fewer than twenty separate food items and many, if not most, of these are artificially refined. Most processed food products come depressingly from just four main ingredients: corn, soy, wheat or meat.

In 2012 I started the world’s then largest gut microbe study (Microbo-Twin), using the latest gene technology and five thousand twins to identify the microbes and their relation with diet and health. I subsequently launched the British Gut Project, which is a crowd-funded experiment linked to the American Gut Project (now called The Microsetta Initiative) that allows anyone with access to the internet and a postal service to test their own microbes and share the results with the world.6 I also experimented on myself with some diets and will share with you the exciting insights these bring to a new vision of nutrition. Only by understanding what makes our own personal microbes tick and interact with our bodies can we make sense of the total confusion of modern diets and nutrition and regain the correct balance of our ancestors.

A 2015 study of microbes in all the stations of the New York subway found they matched closely their previous human hosts – the diverse population groups of the city, each with their own idiosyncrasies. The study also found that half the microbes it discovered were completely unknown.7 The good news is that although there is clearly still much to learn, we already know enough scientifically about our microbes and our bodies to enable us to alter our lifestyles, eating patterns and diets to suit our individual needs and improve our health.

It is useful to think of your microbial community as your own garden that you are responsible for. We need to make sure the soil (your intestines) that the plants (your microbes) grow in is healthy, containing plenty of nutrients; and to stop weeds or poisonous plants (toxic or disease microbes) taking over we need to cultivate the widest variety of different plants and seeds possible. I will give you a clue how we do this. Diversity is the key.
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Energy and Calories

Eat less and exercise more and you will burn off calories and lose weight. I, like most doctors, used to say this regularly to my patients. Experts tell us that the reason we have increased our weight so dramatically in recent years is that we have become more sedentary and are consuming more food. Put another way, people become fat because they eat more calories than they expend. On the face of it, this reasoning seems hard to contest.

Fixating on the basic laws of thermodynamics – energy in must equal energy out – has distracted us from the questions of how and why. We don’t say that someone becomes alcoholic simply because they drink more alcohol than they can metabolise. We are obviously interested in the reasons some people but not others become alcoholic in the first place. Yet we are happy to say that obese people are fat simply because they eat more calories than they use up, without asking why.

The misleading medical calorie dogma

A calorie is a calorie – this is the central tautological dogma of trad­itional diet and nutritional advice. At a basic level this statement is correct. A calorie is defined as the amount of energy liberated when a standard unit of dried food is burnt off. The phrase means that regardless of the food type the calorie comes from (protein, fat or carbs), the energy needed to extract it and the energy produced will be identical. This has been the basis of calorie-counting for decades. It forms the basis of our food labels which many people use to make nutritional choices. But what if this lab-based approach has been misleading us into thinking we understand nutrition and diets?

One real-life study exposed some of these fallacies. Forty-two monkeys were fed two different diets with identical calories for six years in controlled conditions. The ingredients were identical except for the fat content: one group had 17 per cent of total calories based on natural vegetable oils; the other had 17 per cent based on artificial and unhealthy trans fats. The diets were designed to keep weight constant, but the trans-fat group gained weight and accumulated three times the harmful visceral (belly) fat and much worse insulin profiles (meaning that glucose in the blood is not disposed of quickly) compared to the other group.1 This tells us that all calories are not the same. Two thousand fast-food calories will have very different energy consequences from 2,000 calories made up of whole grains, fruits and vegetables. A 2019 study comparing ultra-processed food with healthy food of the same calorie and fat count found major differences in weight gain and metabolism in volunteers after fourteen days.2

For too long we have taken the accuracy of our food labels for granted, but the formulas behind them are over a hundred years old. They depend on burning the foods and applying calculations to account for different rates of digestion and absorption. The formulas disregard the effects of how old food is and also the different effects of cooking, which can dictate how much is absorbed as well as the speed glucose can rise in the blood. Also, people with longer large intestines can extract more calories from food than those with short ones, and some studies have shown differences of up to 50 centi­metres between populations.

These formulas are just based on estimated ‘averages’ in a non-­average world. Errors have been found that overestimate calories for foods such as almonds by over 30 per cent, and manufacturers are legally allowed error rates of up to 20 per cent on their product labels.3 Many common items, such as processed frozen foods, underestimate calories by up to 70 per cent, and high-fibre products by 30 per cent; and while health claims are scrutinised by regulators, in most countries there is astonishingly little oversight of the accuracy of nutritional labels.

To add to these errors, there is even more uncertainty around the average numbers of calories men and women need each day to replace energy lost. Recent recalculations have increased the gold- standard averages to 2,100 per day for women and 2,600 for men. Many people believe that this is too much – for a start, the guideline figures obviously fail to account for age, height, weight or amounts of activity.

Clearly, the use of calorie counting in diets depends not only on the accuracy of the system, but also on people’s ability to estimate correctly the number of calories in their food. Studies consistently show that only about 1 in 7 people comes close to estimating the number they need. The idea that the source of calories is unimport­ant can also lead to major imbalances in protein, carbohydrate and fat intakes, noticeably high or low levels of which can have serious health consequences. For a few years US restaurants and cinemas have been required to provide calorie counts on their menus, although these are totally unreliable, with no evidence yet that they aid weight loss. The UK is introducing similar laws.4

How the body produces energy from food varies enormously depending on the source of the food, how much you chew it, how easy it is to digest and what else you eat with it. One study even showed that eating white rice with chopsticks rather than a spoon significantly reduced the speed at which the blood glucose rose and triggered insulin (called its glycaemic index (GI)).5 Many experts believe that this GI score for food is crucial to regulate weight, although the few controlled clinical studies performed in humans have so far failed to show any clear difference in weight or heart risk factors when high- and low-GI diets are compared directly.6 But response to calories also depends on your own physical and genetic make-up and, last but not least, on the microbes in your gut. A clever, detailed study of 800 Israelis in 2015 explored their blood sugar responses to identical foods. They found fourfold variations which were much more related to their own gut microbes than the type of carbohydrates or GI index.7 We confirmed these findings ourselves in a larger study of UK twins and volunteers from the US, and showed the GI index was just a minor player in the way we respond differently to food.8 This oversimplification and overuse of GI scores is just one of the many problems when food is reduced to mere calories. So a cal­orie may indeed be a calorie, but in the real world inside our intestines they are definitely not equal in the effects they have.

The fatted calf and the 3,600-calorie diet

Jerome was one of twenty-four student volunteers in Quebec who took part in a unique research study in 1988. It was a dream summer job: nearly unlimited free food and accommodation for three months – he would also be paid, and all in the name of science. He had passed the qualifying test, showing he had no family history of obesity or diabetes, and he was of normal height and weight. He, like the other volunteers, was a typical healthy but slightly lazy student who did no regular sport. Once he had signed his consent forms and waivers he found himself prisoner in a specially rented campus dormitory sealed off from the outside world, where for the next 120 days he was to eat, sleep, play video games, read and watch TV. There was twenty-four-hour supervision, and no sport, alcohol or smoking was allowed during the study except for a thirty-minute walk outdoors every day.

Jerome’s first two weeks involved daily weigh-ins, food questionnaires and immersion in a water tank to calculate his body fat. He was similar to the other subjects who were all on the skinny side, weighing only 60 kg (132 lb), with a normal healthy body mass index of 20. He was taken to a dining room where for each meal there was a buffet and a choice of foods. Every bit of food on the plate that he ate was carefully weighed. His baseline intake was calculated over two weeks and found to be 2,600 calories on average. After the run-in period he and the other volunteers were then overfed with an additional 1,000 calories a day for 100 days, under strict conditions so that they couldn’t cheat and pass food to each other. They were given a regular diet of 50 per cent carbs, 35 per cent fats and 15 per cent protein. Jerome was measured and scanned at the beginning and end of the study.

After the hundred days on this 3,600-calorie diet and virtually no activity, his weight had increased by 5.5 kg (13 lb). When the researchers looked at all the students’ results they were surprised to see such a wide range of weight gain. Jerome was the second-lowest weight gainer – some of his colleagues had gained an impressive 13 kg (29 lb) in the same time. The only student that had gained virtually the same weight as him over the three months was Vincent, who happened to have been born in the same town, went to the same school and shared all his genes. In fact, he was his identical twin brother. Dr Claude Bouchard, a professor at Laval University, Quebec, and his colleagues had cleverly selected twelve pairs of volunteer twins. They all gained weight to very different extents, but in each case their weight gain was very similar to their twin’s.9 Although all the twins gained total weight and fat mass, some details varied too. Some pairs converted the calories not just into fat, but into additional muscle. They also seemed to gain the fat in the same places as their twin, around the belly or more unhealthily around the intestines and liver – what is called visceral fat.

This classic study, in which the students were overfed like lab rats, might now have trouble getting ethical approval (though we don’t protect actors like Bradley Cooper who gained 40 lb for the film American Sniper and was paid millions of dollars for his role in it). The twins study unequivocally shows that much of how quickly we use energy or store fat and so gain weight is clearly down to our genes. My studies of thousands of twins in the UK and other studies around the world have consistently shown that identical twins – who, as mentioned earlier, are genetic clones – are much more similar to each other in body weight and fat than are fraternal twins, who share only half the same genes. This again shows the importance of genetic factors, which can explain around 70 per cent of the differences between people. Furthermore, we found these similarities extend to other, related, characteristics such as how much muscle or fat you have, and where the fat is stored on the body.10 No one knows what sends signals to our fat cells to expand typically around our stomachs and buttocks, and why we don’t, for instance, have chubby elbows.

Individual habits to do with eating (for instance, whether you are a grazer or a gorger) are not just picked up by watching your family or friends eat well or badly: they also have genetic components. This includes a like or dislike of certain foods, such as salads, savoury snacks, spices and garlic. How often you take regular exercise was also shown by our twin consortium to have a strong genetic component right across the world.11 A combination of novel experimental and cross-national twins studies have shown that people with genes for obesity also have genes that make them less likely to exercise than naturally skinny people, thereby highlighting some of the extra pressures obese people are under when they try to slim. Their genes and bodies conspire against them when they try to burn off calories.

Thrifty genes

For a long time, the best theory to explain why we were rapidly getting fatter was the ‘thrifty gene’ hypothesis of the 1960s.12 The idea was that in the last thirty thousand years or so (that is, in our recent past, since our ancestors left Africa) we survived a number of major events that dramatically reduced populations through illness or starvation, such as mini ice ages
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