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Introduction

I realise I am not exactly a ‘typical’ GP. In fact, you might say my practices are highly irregular. For one thing, I know of no colleague who invites patients into their kitchen for cooking tutorials; given I am a doctor and not a cook, this is a very odd thing to do. But we have been calling food a medicine for centuries and some new discoveries have now made this an irrefutable fact. Really, it shouldn’t be so odd that a GP is prescribing her own recipes, but perhaps strange that more of us don’t do the same.

In truth, I am actually extremely risk averse, and veering even remotely off-piste in medicine doesn’t come easily to me. But sharing my personal food diary on Instagram has proven to be one of my most effective treatments. I might look like a ‘food content creator’ but each dish is carefully considered so that it helps people to apply new medical innovations without even realising it.

I do this, quite simply, because I know it works. Ironically, becoming a doctor is the unhealthiest thing I have ever done. The moment I left medical school I suddenly gained weight, as well as a gaggle of unpleasant symptoms I couldn’t explain. Nothing will motivate you to research health like losing your own, but I don’t regret my experience; I learned many lessons the hard way so you don’t have to. The recipes I share are one part of the approach that allowed me to turn my health around. This book goes ‘behind the scenes’ of my recipes and is a manual on everything I teach my patients to help them treat, prevent or even reverse disease.

Before qualifying, I used to imagine sitting my doctor down for a few hours and getting them to explain precisely what was happening in my body. Essentially, I wanted their medical degree distilled into a few hours – not the detail, just the CliffsNotes. I needed the practical application of medical science, with just enough context to understand how and why it worked. Of course, this service doesn’t exist and doctors have neither the training nor the time to offer condensed tutorials. But now, as a doctor myself, I have learned to make the ten minutes I have with patients equate to hours. How? By giving them homework.

All my regular patients have come to accept that when they leave my office, a prescription isn’t all they’ll take with them. They will be pointed in the direction of hours’ worth of cooking videos on my Instagram and receive a customised list of books, podcasts, documentaries and YouTube tutorials. These will cover the underlying mechanisms of weight gain, chronic disease and poor mental health. As well as addressing current illnesses, I see each appointment as an opportunity to inject health and prevent future diseases. To their surprise, when I follow up with patients I ask how they’re getting on with their homework. They might feel like they’re back in school but, with some gentle nagging, almost all of my patients become diligent students. The results are astounding. Sustainable weight loss, improved cholesterol and blood pressure, better energy, less pain – the list goes on. Sometimes diseases, like type 2 diabetes, simply disappear.

This approach has made my job infinitely more enjoyable – and, like any dutiful teacher, the more I learn, the more I want to teach. So gradually, the amount of homework has increased, until even I have had to accept that most patients don’t have time to read 20 books. Which brings us to this book – consider it something of a cheat sheet: it gives you just enough of what you need to know, not just to dodge disease, but also to genuinely achieve good health. A longer and happier life is generally part of this package deal too.

‘Slacademic’fn1

It was only in my sixth year of working as a doctor that I would begin to re-educate myself and it all began on a bit of a whim, when a last-minute research scholarship became available just before I was about to finish my training. Logically, it made zero sense to apply – I had absolutely no plans to work in academia. But like a questionable impulse buy at the checkout, I went for it. Strangely, this whim would change the entire trajectory of my career, my life and, most importantly, my health.

To my amazement I was given funding to research anything I liked. My subject of interest at the time was childhood obesity. As part of my project, I set up free Zoom workshops, ready to teach local parents of obese children what I now realise they probably already knew. I naively assumed general healthy-eating tips could solve everything, but fate intervened in the form of a book my mother gifted me: The Diet Myth by Professor Tim Spector. This was several years before the gut microbiome and personalised nutrition had become part of mainstream conversation. Just one book set me off down a rabbit hole of discoveries, propelling me to inhale more and more books, podcasts, conferences and, later, courses. It turns out medicine as we know it is on the cusp of an amazing metamorphosis: what you think you know about health might be completely wrong.

My epiphany arrived just in time, saving me from patronising a group of parents with the same outdated advice they had already been taught. Instead, I provided them with a series of lectures on the new science of obesity. Conveniently, these core principles also underpin the science behind chronic disease, mental health and longevity. As it turns out, we have enormously misunderstood what overweight and obesity are. And, in doing so, we have been completely blinded to meaningful solutions. I now teach all my patients the underlying principles of health, no matter their size. What I have realised is that when health is the goal, weight loss can often be a convenient side effect, but the reverse isn’t always true. For this reason, I never tell any patient they need to lose weight. I simply show them how to optimise their body and, because they understand the scientific context (assuming they’ve done their homework), other issues are taken care of too. Of course, no one can exert complete control over their health, but you do have much more influence than you might think.

I’m not saying that weight isn’t important. But weight gain is only one thread in the complex web of your health. Amazing new revelations about the gut microbiome, hormones, epigenetics, sleep science, the immune system and even just our evolution are unravelling this web. At first sight, they might seem outlandish and very removed from what you have always believed to be true. But, like I said, medicine is in the middle of a metamorphosis – new research is answering all the questions I had when I was struggling with my weight: how does weight gain happen? What makes me hungry and, importantly, what triggers satiety (fullness)? What is the cause of binge eating and why on earth can’t I stop? Why do some people never gain any weight and others always do? All these questions and more will be answered in these pages.

Health is like a web, linked and interconnected in ways we previously never realised. We’re not just growing bigger, we also have more depression, allergies, dementia, cancer and autoimmune conditions than ever before. Despite amazing medical advancements over the last few decades, we have just been getting sicker. But I can explain that too. And as well as detailing why these diseases are on the rise, I will arm you with the information you need to help avoid them.

You gave me my life back

My methods may be atypical but nothing about what I practise is considered ‘alternative’ medicine. Many of the concepts covered in the chapters to come are novel – they are too young to have made their way into routine clinical guidelines or medical education. New science can take many years to filter into routine practice so to have any clinical experience of applying it is still rare, especially outside of private medicine. I don’t have fancy investigations or supplements at my disposal; in fact, all I really have is a patient’s mind. My only job is to change it.

I am not in the business of slandering Western medicine and still enthusiastically prescribe medications which improve and even save lives. But I have been humbled by my own experience and know that not everything can be fixed with a prescription. I now see every interaction with a patient as a deal. I’ll hold up my end of the bargain, but I also expect that they hold up theirs: in any given scenario there will be things I can do that they can’t do for themselves – prescriptions, referrals, x-rays are all my responsibility; conversely, there are many things only the patient can do which I have no real power over. All I can do is teach them what these things are and, with a bit of gentle nagging, encourage them to play their part. Simple changes to when, what and how they eat are just some examples of how my patients have been able to achieve breath-taking results.

Perhaps my most extreme example was a 44-year-old man who was suffering with such severe diarrhoea that he had resorted to wearing adult nappies. Fearful of leaving the house in case of accidents, he had developed agoraphobia, refusing to go out for five years. His symptoms had been thoroughly explored with countless doctors’ appointments and several invasive investigations, but no medical cause could be found. After one brief phone call, I suggested a change in his diet – and the diarrhoea disappeared. After five years of not going out, he was finally able to leave his house again. He booked a follow-up appointment with me for no other reason than to thank me and say, ‘You gave me my life back.’ Amazingly, I came across a very similar scenario in a woman of roughly the same age – the same intervention cured her symptoms too. Teaching them how to boost their gut microbiomes was all it took – not a knife or a pill: instead, all they really needed was new knowledge.

My story

My patients’ stories never fail to amaze me, but the one which has surprised me most is my own. To be so unwell was the most humbling experience of my life and I’m sure it made me a better doctor. Believe me, helping others with their problems is infinitely easier when you’ve had some of your own.

Before I became a doctor, I had always been a very healthy person. Growing up in several countries largely primed me to adopt what I now recognise is a Mediterranean diet. My only long-term health problem in earlier life was a talent for fainting, which I proved to be very good at from the age of six. No cause was ever found, and I was told I would grow out of it. I didn’t. With time, I learned how to anticipate and prevent a collapse, but not without experiencing a horrible feeling of dizziness. It was an unpredictable and very frustrating ailment but one I simply grew used to.

When I left medical school, my dizziness got much worse. Around the time I started my first job as a doctor my hormonal acne also suddenly exploded – it made no sense at the time. My weight was next and with it came a very important dose of humility: I had always been a thin person, and in my final years of university nothing I did would make me gain weight. But the moment I started working as a doctor the spell broke and I went on to gain 14kg (10kg of which I gained in just one year). I was the same person, and a medical professional no less – what could possibly have changed to make something that had always been so easy suddenly become so hard?

In hindsight, it has all become clear. The main thing to change was my attitude to food: I’d decided I was too busy to cook. In the blink of an eye, I’d swapped my lifelong Mediterranean diet to a convenient, ultra-processed one. I thought this was okay because I was carefully counting calories and even stopped using extra virgin olive oil because it contained what I considered to be too many. But as the years went by, I became progressively more hungry, and it wasn’t long before I entered a binge-restrict cycle: I would ignore my appetite for as long as I could, but eventually snap, gorging extreme volumes of food. And repeat. I forgot there had ever been a time when I ate intuitively to feel full and enjoy my food.

I then spent my years as a junior doctor religiously watching ‘fitfluencer’ YouTube videos and hanging on to every word they said. ‘High-protein’ chocolate bars and kale smoothies were my new go-tos. But nothing I did could reverse what had changed. Next, I became crippled by debilitating ‘IBS’ (irritable bowel syndrome) symptoms – my stomach bloated to pregnant proportions, and I spent my shifts dashing to the toilet every other hour. I also developed fatigue, brain fog, insomnia, more dizziness and, though I was completely unaware of it at the time, all the signs of clinical depression.

Many of my experiences were vague and basic investigations all came back normal. Apparently, there was ‘no medical cause’ for how I was feeling. I’ve seen this happen to fellow colleagues and non-medical friends alike; entering adulthood should really come with a considered list of health warnings. But my experience just comes with an added sting of irony: I was a doctor – how could I, of all people, not keep myself well?

In a round-about way, however, being unwell and miserable was an amazing education I never knew I needed. And luckily for me, I was born at the right time in history, because in the years leading up to my poor health, scientists were busy unearthing amazing new discoveries; these became readily available for me to learn about at precisely the moment I needed them. In the pages to follow, I will explain everything you need to know to understand what happened to me. When you learn how your lifestyle directly affects your very biology, you will be shocked by the impact you can have on your own health.

In many ways my own case is what gives me the most confidence in my approach. Because it is one thing to be swayed by research, but when you have experienced results first hand, that’s a different story. As a sick doctor I learned what it is to be brought down by poor health which simply won’t improve – sadly, an increasingly common experience for many of us.

Why this book – and what to expect from it

I need to make it abundantly clear that any advice I am sharing is not a replacement for seeing your own doctor. Sadly, we can’t ignore that cancer and other sinister conditions like inflammatory bowel disease are on the rise. If you have new stomach pains, any change in your bowels, bloating, unexplained weight loss, blood in your stool, or any symptom that is worrying you, get it checked. Timing matters and denial will not be your friend here. However, we can’t ignore the fact that often test results come back normal, and patients are left without answers.

As a population, we are sicker than ever but, despite medical advancements, many doctors are feeling more and more frustrated in their efforts to treat patients. So many of the complaints I see are insidious, non-specific and impossible to diagnose with any test I have access to. GPs have ten minutes to attempt to decipher an array of symptoms often not taught at medical school. There is usually no quick fix or medication, which is as demoralising for the doctor as it is for the patient. Trying to help disgruntled and angry people without the time or resources to do so is a special kind of torture. So while I want to make clear that this book is not a replacement for a doctor’s appointment (nor should it serve as fuel for GP-bashing, which has become an increasingly popular pastime), we also need to make medicine less one-sided. Really, healthcare is a team sport – it works best when we get involved too! And this book is the answer. Think of it as your very own tutorial with a doctor. Because when you understand how to practically apply new science to your own body, the potential health benefits are immeasurable.

Having read many health books myself, my hope was to write one unlike any I had seen before. I wanted it to answer the questions I had when I was ill and struggling with my weight and, to do that, I needed it to be a ‘two-part series’. So first, I give you the science; believe me, it’s only when you understand this that you will be convinced enough to actually use it. That’s why Part I is a lesson in how your body really works. In many ways it reads as a story with various characters and plot twists you won’t want to miss, so I suggest reading it in order. We will look under the hood and unravel what makes you human (as well as what doesn’t). By learning about things like the role of your microbiome, appetite, metabolic flexibility, hormones and genes, you will see your health in a new light. Unpicking our recent history will be the pièce de résistance, helping you to fully understand the predicament we are now in. (It turns out, our ancestors have passed on far more than just genes, much of which you won’t be thanking them for!) In Part II, I explain how you can apply the science to your own life in a practical and achievable way. As well as breaking down what and how to eat with a selection of recipes, I look at how the mind and body are intimately connected, and you will learn the surprising impact happiness can have on your physical health.

My hope is that this book will enable you to join the dots to make sense of your health. Like me, I want you to experience a series of empowering epiphanies. If you have ever felt deflated by your current health or anxious about how it might one day change, get ready for some uplifting news. You see we are all here at precisely the right moment in time: medicine is about to get very interesting. Let me show you why.




Part I



WHAT YOU NEED TO KNOW




CHAPTER 1

Your microbiome

The organ you didn’t know you had

One of the most mind-blowing changes to medicine is the fairly recent discovery that we aren’t exactly just human. As it turns out, we act as vessels for an amazing ecosystem of micro-organisms called the microbiome. It is now impossible to talk about the link between food and health without mentioning these inhabitants – they are one of the biggest plot twists medicine has ever seen! Anything you put into your body, from food to medication, will later be served to them too and what they do with it has changed everything we understand about health. Their ancestry can be traced back to the dawn of our very existence, meaning we actually evolved together, intimately influencing each other. More and more, we have been unravelling just how much the microbiome impacts almost every aspect of our health.

This chapter will unpick these new discoveries, but in preparation, I need to prime you first – because not everything is as it seems. The lines between evidence-based medicine and misinformation, often derived from an ever-glamorous wellness culture, have never been more blurred. Unsurprisingly, the microbiome is providing a new buzzword that many over-the-counter products claim to improve. This science is too new to be part of medical training or formal guidelines – most doctors aren’t trained to advise which of these products you should take. Now is the perfect time to make money off anyone who wants to be healthy whether the product is evidence-based or not. Deciphering which is which is harder than you would think and can feel a bit like the film Inception: you might be trapped in a dream within a dream, unable to make sense of reality. Allow me to wake you up …

Do you know what you don’t know?

As a rule, most would agree scientific breakthroughs tend to be a good thing. However, the problem with medical innovation is that, at their core, people don’t like change. Once we know something to be true, an alternative always seems unthinkable, and this is especially true in healthcare. When the Hungarian obstetrician Ignaz Semmelweis1 (1818–65) suggested it might be a good idea for doctors to wash their hands in between dissecting dead bodies and delivering babies his colleagues roared with laughter. The assertion almost cost him his career. But then a startling drop in postpartum infection on his ward proved him right. Sometimes the herd can be wrong but letting go of something you have always known to be ‘true’ is an incredibly difficult thing to do.

People don’t like change because it suggests they are wrong – to be offered new knowledge is a double blow most egos can’t handle. If you think about it, education tends to be a one-way street: the teacher imparts facts and you memorise them. We almost never question the foundation of their knowledge and ask why something is true. (Just like I never questioned my lecturer’s statement that in a third of cases, dizziness is actually caused by ‘anxiety’fn1; I now wonder what their evidence was and how we could ever really know that.) Though it feels alien at first, truly learning requires equal unlearning: you might need to let go of your preconceived beliefs to hear this …

The truth is we have massively oversimplified health, nutrition and ‘wellness’: it’s been wrapped up in shiny human logic because that’s how we like it and, even better, that’s what sells. If you can show someone something they can easily understand, they will trust you and buy whatever you like. In fact, buying health is something many of us simply can’t resist. A perfect example of this is seen in the placebo effect, which is increased if the ‘medicine’ costs more. We have known about placebos since the 1700s2 and yet it still baffles me that symptoms can spontaneously improve with a fake treatment. One example was seen in 2015 when Parkinson’s patients received3 two injections at different times; researchers explained they wanted to prove both were equally effective even though one happened to cost much more. In reality, both injections were just saline, but significant improvements were seen in motor function and, in patients given the ‘expensive’ one first, there was a 14 per cent increase compared to the ‘cheap’ placebo. You might have noticed a similar experience with wine – it tends to taste better when you think it’s expensive.

Why do we prefer expensive things and even mount a measurable healing response when we believe we are taking a pricey pill? Whether we like it or not, money, by definition, is a form of value and so if something costs more, we value it more. In the case of the Parkinson’s patients, having an expensive treatment set an expectation which triggered the reward pathway in their brains to release more dopamine – the effect was particularly noticeable because Parkinson’s is characterised by low dopamine levels. We also know placebos release4 our bodies’ natural morphine-like chemicals or ‘opiates’, explaining why they can be such good painkillers. This subconscious belief that expensive things are automatically better is what drives many of us to spend big bucks on an array of supplements, powders and other potions promoted by the influencers we admire. Most consumers don’t scrutinise recent meta-analysis of what they’re swallowing – but damn, does it feel good going down.

Sadly, the amazing medicinal properties of food are much more enticing to us when we extract a vitamin or specific chemical and put it into a pill because it seems more scientific that way and, of course, is more expensive. But, believe it or not, these isolated chemicals never produce the same health benefits as the actual food itself!5 No antioxidant, vitamin or food chemical has ever been shown to produce the same result as the food it came from. For example, despite popular belief, it turns out that taking vitamin C6 only reduces cold symptoms for a few hours at most. In fact, some vitamins are even dangerous,7 especially in the case of vitamin E, beta-carotene and high-dose vitamin C, which can actually increase mortality. Of course, there are rare medical situations where people do need to take supplements, such as in pregnancy, problems with malabsorption or if there is a known deficiency. However, for the vast majority we are self-medicating needlessly for psychological reward, rather than any true evidence-based benefits. At best, this wastes money; at worst, it could be causing harm.

Something you might not know is that there are at least 25,000 ‘phytochemicals’ (plant chemicals) in food. They have amazing properties and include an array of compounds like polyphenols, resveratrol, flavonoids, isoflavonoids, terpenoids and carotenoids. Just one piece of broccoli has several of these,8 which genuinely fight cancers and many other diseases. But the key point is that it has several types of chemicals, all combined with an array of fibres, delicately and precisely packaged into a structure known as a ‘food matrix’. To unravel these and separate them from each other implies that only one component is important, when realistically, they probably all react together in a way we don’t fully understand. In fact, of the 8,000 polyphenols we know of,9 only 150 have been researched – that leaves 7,850 polyphenols we know nothing about, not to mention all the other phytochemicals. The mind boggles. Essentially, we have reduced food down to a small handful of nutrients we can wrap our heads around, and are willing to pay much more money when we see buzzwords like ‘protein’ or ‘added vitamins’, not because of any hard evidence they are better than a whole-food source but due to the dopamine hit we get when we swallow them. They say sex sells, but in my view ‘the overmedicalisation of our food industry sells’. Sadly, it’s an excellent advertising campaign – and it works every time. We are all motivated by what we believe to be true, but we don’t know what we don’t know. New nutrition and microbiome research is finally helping to bust some myths – supplements have stolen the spotlight from humble ingredients for too long. The curtain is lifting for a new act and there are some surprising performers taking centre stage – simple, cheap and overlooked foods are the new stars.

Bugs: Thugs or drugs?

By now most people have heard of the microbiome, but in 2021, in my last year of training to be a GP, it was completely new to me and frankly, sounded absurd. Until recently, without the right technology, we simply weren’t able to examine all the micro-organisms in our body, yet it turns out we are covered in them! Most people talk about the microbiome in the gut, but we also have communities living in our skin, eyes, mouth and vagina (among other places) and they seem able to talk to our human cells, as well as each other. So far bacteria have been the main focus of research, but we also have a mixture of other bugs like viruses, parasites, fungi and archaea which we know less about. Technically, we can’t claim to be simply human anymore; instead our bodies are ‘holobionts’: some sort of part-human, part-ecosystem, hosting a symbiotic community of a staggering 38 trillion micro-organisms. Just under half the chemicals in our blood10 are produced or manipulated by our microbiome; they also alter our hormones, immune system and the medication we take. In fact, if you were to sequence all the genes carried in the body, 99 per cent are those of our bugs and only half the cells we carry are human. We are one and the same, and understanding our health cannot be done without getting to know the tenants we host.

At first, this sounded like science fiction to me but the more I learned, the more I grew fascinated by a window into health I could never have imagined. I found myself falling down a rabbit hole of new information not covered in my training, starting with The Diet Myth by Professor Tim Spector. It is no exaggeration to say this single book would change the course of my life but, more specifically, it was one particular story within it that gave me the most motivating light-bulb moment of my life. Spector describes a young Chinese man called Wu whose weight was completely disproportionate to his diet – yes, he ate a bit more than his friends, but not enough to explain his morbid obesity with a BMI of 59. Professor Liping Zhao, now a household name in Shanghai (a Chinese Spector, if you will), took him under his wing in 2013. Already a specialist in the microbiome, long before most of the world had caught on, he tested Wu’s stool and discovered one particularly nasty strain of a bug called Enterobacter.11 He injected this bacteria into the intestines of mice that had been surgically born into an entirely sterile environment. These ‘germ-free’ mice surprisingly don’t develop normal brains and struggle to gain a normal amount of weight – without a microbiome they are destined to be scrawny and weak. But once they received the Enterobacter something amazing happened: they rapidly grew obese. Professor Zhao had discovered a superbug capable of fuelling obesity. He went on to create a personalised gruel for Wu to eat, designed to boost health-promoting bacteria in his gut. The results were astounding. After nine weeks he had lost 30kg and the Enterobacter shrank so drastically that by six months it was completely undetectable. The growing army of healthy bugs in Wu’s body had ganged up on Enterobacter, beating the bully down until it just disappeared.

It is vanishingly rare to have one specific strain of bacteria exert such a powerful effect; to learn this is even possible is truly fascinating. But what surprised me most of all was Wu’s willingness to eat nothing but unpalatable gruel. Day in, day out, he ate the same uninspiring mush without a complaint, while so many of us struggle adhering to far tastier diets. In fact, he was so happy with the results that he continued living off gruel for another year, helping him to lose even more weight. When Tim Spector asked Zhao how on earth he had managed to foster such amazing compliance, Zhao replied that his patients understood he was feeding their microbiome: they truly believed this would improve their health. Just as we are willing to spend huge sums of money on supplements and health tonics, they simply valued the gruel – and when we truly value something, compliance isn’t a problem.12

It occurred to me that I didn’t need to eat bland gruel on repeat to achieve the same effect. I just needed to place value on the foods a healthy microbiome would enjoy. My mind was opened and I couldn’t ignore this novel science. Rather than hold on harder to my previous beliefs around food I felt humbled by the fact that I may have been wrong. Perhaps lemon water, macro splits and meticulous calorie counting were never the answer. In fact, I now realise ultra-processed, low-calorie foods were directly harming my microbiome, achieving precisely the opposite effect to Zhao’s gruel.

Maybe reading this you will have the same epiphany, especially when we cover how to feed a healthy microbiome (sans gruel) later on. But I didn’t feel disappointed or silly for my mistake, and neither should anyone else; if anything, it felt as if someone had finally set me free from tortured rituals I had never enjoyed in the first place. Spector and Zhao had truly ‘wu-ed’ me and for the first time in my life, committing to change felt effortless because I genuinely valued their evidence-based advice. Allow me to spend the next few chapters ‘wu-ing’ you too, so that, by the time you reach my advice in Part II, following it won’t feel like a chore – it will simply make sense.

Is obesity an infection?

To be clear, obesity is never ‘just’ caused by any one thing. Amazing complexity and nuance underpin everything from our behaviour to the diseases we acquire; food is exactly the same and we shouldn’t reduce its value to one macro- or micronutrient. An orange contains several vitamins, pectins, carotenoids, fatty acids, hundreds of polyphenols and even some electrolytes. If I were an orange I would be insulted if someone only wanted me for my vitamin C – it’s like typecasting a brilliant actor for being beautiful. The same is true of our health conditions. No health complaint has been oversimplified more than obesity; a firework display of incredible research is emerging to demonstrate just how amazingly complex this condition is and yet the stigma lives on. We subconsciously reward thin people in society, affording influencers extreme wealth earned because of the shape of their bodies. This assumes they have complete control over their weight. They don’t. There are several malleable and fixed factors which decide your weight, and your lifestyle is just one of them. To summarise this simply as ‘willpower’ is a dramatic oversimplification of the truth. The microbiome is another factor and, as you will soon come to see, a thin body won’t be a reputable currency anymore. I told you medicine was about to get interesting.

Now like I said before the case of Wu is highly, highly unusual – for most there won’t be just one naughty bacteria driving morbid obesity. But we do know for certain that the microbiome plays an important role in weight gain. The first time this made international news was in 2015 when a 32-year-old lady developed a devastating gut infection13 called Clostridioides difficile (C. diff). fn2 Historically, this would only happen in hospitalised patients after a long course of antibiotics but worryingly, over the last decade, thousands are now getting it without setting foot in hospital14 or receiving any antibiotics. This is bad news because, at worst, it can kill you and, at best, it can cause a chronic gut infection which is infuriatingly difficult to treat. Ironically, we have always tried to treat it with the same thing that caused it in the first place: antibiotics. We now understand that C. diff behaves like a thug disrupting the party for the rest of your microbiome – similar to Wu’s strain of bacteria, which was also calling all the shots. Amazingly, ‘donating’ a healthy person’s microbiome into an infected gut sorts the problem out nicely– the light drowns out the dark. Putting someone else’s bowel movement into your own gut is called a faecal transplant and, apparently, this is something the ancient Chinese were doing 1,500 years ago.15 I won’t say how, but fortunately, we have come up with more palatable techniques like freeze drying a sample and putting it into capsules to swallow. It is remarkably effective, curing 90 per cent of infections16 compared to 25 per cent when we use antibiotics. The procedure is also remarkably safe with only 6 reported infections out of 55,000 cases.

Back to our C. diff-infected lady – she was successfully treated with a faecal transplant and went on living her normal life, changing nothing in her diet or exercise regime. However, having never had trouble with her weight, over the course of 16 months she went from 62kg to 77kg, moving her from a healthy BMI to the obese range.fn3 Nothing but her new microbiome had changed: just like Wu, her bugs were triggering obesity. She seemed to be the first human mimicking what scientists had already been seeing in mouse studies in which obesity was directly caused through microbiome transplants.

One of the most interesting groups of people to study are identical twins: they are genetic clones of each other, so any differences they do have can help us to tease apart what is caused by genes versus the environment. We will explore this more in Chapter 5 but, for now, I will tell you that the majority of these ‘clones’ are almost exactly the same weight – so when scientists find one who is obese while the other is not they get very excited. Amazingly, if we take their stool samples and humanely transplant them into those special ‘germ-free’ mice I mentioned earlier, something remarkable happens. In a controlled lab environment, the mice receive the exact same food, exact same calories and exact same exercise: the mouse with the obese twin’s transplant grows obese,17 while the other mouse stays lean. This sounds ridiculous and the first researchers to perform this experiment thought so too – so it has been repeated over and over again, each time with the same results. Same calories, completely different weights. With one experiment they were able to repeatedly prove that it really isn’t ‘just’ about calories in versus calories out.

Interestingly, when the mice were given roommates with the opposite microbiome a change was seen again. Like many animals, mice eat each other’s droppings, taking in a self-imposed faecal transplant. The mouse who received the obese transplant was completely protected from becoming obese when living with a lean friend. So it looks like it was also possible to transfer bacteria which kept them thin; however, this effect no longer happened when they were fed a standard American diet (SAD) high in sugar and fat. On the other hand, the weight-reducing transplant was sped up with a high-fibre and low-fat diet. In other words, the donated microbiome significantly influenced health, but diet clearly sped up the negative and positive outcomes.

Amazingly, we have discovered one bacteria which can keep us thin in spite of an SAD. It’s called Christensenella18 and when researchers transplanted it into mice it stopped them from gaining weight even when they lived off junk food! One in 10 lucky humans is infected by this helpful critter,19 most of whom seem to be completely protected from obesity and a dangerous type of internal fat called ‘visceral fat’, no matter how unhealthy their diet. But before you start popping it as a probiotic, bear in mind your body’s ability to host it is bizarrely genetic. People seem to ‘inherit’ the bacteria from their mother during a vaginal delivery, as well as the genetic traits to support it. If you know anyone who is disproportionately skinny, despite wolfing down buckets of unhealthy food, they might be one of the 10 per cent. And, if not, they could be helped by another microbiome resident but, in this case, it is a parasite called Blastocystis,20 found in 25 per cent of Brits and 4 per cent of Americans. Christensenella and Blastocystis have received the most press for their association with being thin, but another study in Boston also found bacteria called Lactobacillus and Bifidus21 protected mice from negative consequences of junk food. This isn’t an invitation to use our microbiome to shield us from junk food; what we eat can be a potent medicine as well as a poison in a plethora of ways. But it is simply interesting to acknowledge some people host bugs that predispose them to weight gain while others do the opposite.

How does the microbiome affect weight?

One of the most important jobs of the gut microbiome is to help us digest our food: the human component of your body is rather lacking on this front with a measly 17 digestive enzymes, while the microbiome has upward of 60,000. These are vital in helping us release valuable nutrients from the foods we eat but their presence also hints at one mechanism which might drive excess weight gain. Some bacteria are just showing off22 – like overly keen students, they are working very hard to release as much energy from the food for you to absorb as they possibly can. Others behave like parasites (partly because some of them genuinely are parasites) and like to keep more of that energy for themselves. In essence, no matter how meticulously you calculate the calories you eat, there is no way to calculate which ones your microbiome will give to you or keep for themselves.

It’s not that surprising that when scientists try to guess who is more likely to gain weight23 by sequencing someone’s human genes and their microbiome’s genes it is the latter which gives better predictions. The same is true when you’re trying to predict who will be better at losing weight: research is rapidly unearthing which gut bugs are health-promoting and which aren’t. More than that, we also know a ‘diverse’ microbiome seems to help24 with weight loss and promote health. In other words, having a big variety of these critters seems to be useful – just like a rainforest has loads of different species which actually support each other to thrive, our microbiome does the same.fn4 My preferred metaphor is that your gut is like a party: you need a lot of people to turn up, but if they’re all the same, something will feel a bit off. If everyone loves to dance the floor will get too crowded; not enough and you’re shaking-your-groove-thing all alone. You need a cosmopolitan mixture of people who all like to do different things for everyone to really have fun. The main thing that seems to predict this diversity25 in our gut is the variety of plants we eat, and 30 or more different ones a week seems to be the sweet spot. Whether this involves eating different vegetables, grains, spices or even drinking coffee, the key is to recognise anything you eat that is a plant won’t just be feeding you! Twin studies show that those who had more fibre26 in their diets had better microbiome diversity and gained the least weight, but they weren’t just eating bran flakes or gloopy fibre replacements – quality counts too. High-quality foods packed with phytochemicals called polyphenols show an independent benefit27 for weight and the microbiome beyond that of fibre alone. Part II will break down how to feed a healthy microbiome in much more detail, but you might already know brightly coloured foods are full of polyphenols. Far from bland or boring food, your microbiome actually thrives off a diet which is both abundant and vibrant.

So why then does a less diverse microbiome seem to be linked not just to weight gain, but to worse health in general? Because most thoughtful guests bring a gift to the party and in your microbiome these are chemicals called ‘postbiotics’: the ‘good’ bugs bring helpful chemicals and the less palatable guests/gatecrashers prefer unhelpful chemicals. Imagine your guests bringing you chocolates or guns – both have the potential to influence the party quite significantly. For example, in 2019, the PREDICT 1 study28 found that, of the 1,102 British and American participants, those with less microbiome diversity had a worse metabolic response to food: it spiked their blood sugar and fat levels more, largely because of the unhelpful postbiotics being sent into their blood. In other words, our microbiomes influence our metabolism of food through these chemicals – in a way, they change our very biology. This has downstream consequences for our risk of diabetes, dementia, heart disease and stroke, to name but a few. It also dramatically influences the mechanisms through which our bodies store fat, which we will explore in the next chapter.

For the first time in history, we are finally realising that one food can have a completely unique effect in different people’s bodies. Some of the factors influencing this, like genes, can’t be changed, but the microbiome is incredibly adaptable, which means you can change some aspects of your biology if you know what you’re doing. If you create a diverse range of helpful bugs, they will produce a pharmacy of postbiotics which behave like powerful drugs, dramatically shaping your health in a plethora of ways and altering your body’s response to food. Invite too many harmful bacteria, though, and they’ll generate poisons that trigger disease.

Another vital impact on weight is our microbiomes’ ability to manipulate hunger and fullness. The diabetes medication Ozempic has received a lot of press in recent years because of its very convenient side effect: dramatic weight loss. Opinions about its use in weight management vary, but no matter what your attitude is, it has at least brought one fact into the mainstream: finally, we have acknowledged that excess weight is, in part, caused by altered appetite signals. Most people simplify weight gain as a result of consuming too much food when really the question should be why are we eating more than we need? The body has fine-tuned mechanisms to precisely trigger hunger and fullness (or ‘satiety’) according to its needs, ideally maintaining a constant weight. If that mechanism isn’t working, there is something wrong with the system, which we will explore much more later. The point is, Ozempic has provided amazing evidence that mimicking a fullness hormone called GLP-1 can reverse obesity. If simply altering appetite can achieve such dramatic results it turns what we believe about this condition on its head: how and why you eat is not entirely in your control! Importantly, Ozempic only works while you are taking it – removing the drug brings back the abnormal appetite signals and with them all the weight that was lost. Would you like some good news? Amazingly, the microbiome can influence the release of GLP-1,29 as well as other related appetite hormones like ghrelin and leptin. Like I said, believe it or not, you can literally change your own biology and the microbiome is but one of the many powerful tools I will teach you to use. In chapters to come you will learn how to literally mould your own experience of hunger and satiety in ways I never knew possible.

Beyond altering appetite signals, what’s even more bizarre is that our bugs can even affect the very way we taste and crave food.30 We know, for example, that people who admit to chocolate cravings31 compared to those who are ‘chocolate indifferent’ have different microbial chemicals in their urine. Some of this is genetic – it might explain why my non-identical twin and I are different: I enjoy chocolate but never experience a craving for it, while my sister craves it every day. Perhaps this was because I inherited a different gene or maybe we happen to host different ‘chocophile’ bacteria. We now know bugs affect our sense of taste because germ-free mice (who, remember, lack a microbiome) have altered taste receptors32 in both the tongue and gut – not having a community of bugs means they experience sweet and salty flavours differently. Changes in taste-receptor expression33 have even been seen after gastric-bypass surgery which, absurd as it sounds, is an operation that reduces weight partly by altering the microbiome. We have always assumed these operations worked by reducing the calories you absorb but strangely, this effect is ultimately minimal. Part of what is actually happening is a change in appetite and food preferences – something we could never have fully understood before discovering the microbiome. Without realising it, patients start to find healthier foods more palatable. It might sound absurd but, if you believe you harbour complete conscious control over what you choose to eat, you’re wrong. The wonderful news is that we can capitalise on this fact: if you boost your microbiome your cravings will change too!

Can you see why I initially thought the microbiome sounded like science fiction? I realise it seems crazy that your perception of flavour can be influenced by bacteria but I have actually seen it play out in practice. One of my patients admitted she had previously hated Brussels sprouts and felt indifferent about sauerkraut: a few months after changing her diet, like I suggested, not only did she enjoy their flavours but she genuinely started to crave them. I have had a similar experience with bitter foods like radicchio, which no longer taste bitter to me and I now absolutely love. The reverse is true as well – if you are accustomed to eating SAD food this seems to feed a group of bacteria that hijack your hunger signals, taste receptors and even mood, driving you to eat more of the food they thrive off. Let me repeat that: bacteria can send chemicals to your brain altering your hunger cues and perception of taste, so that you eat more of what they want. Though we have co-evolved with our microbiomes, they need to look out for themselves and sometimes they prioritise their own survival over our health. Individual groups of bacteria each seem to thrive off different types of food: if you consciously start to eat healthier foods, you’ll find after a couple of months it becomes something you crave more and more thanks to your helpful bugs.

How does the microbiome influence disease?

Our non-human component is not separate from us: we evolved together so we are one and the same. These bugs intimately affect almost every part of your body, including its potential diseases. If I am going to make you truly value this precious commodity – so much so that feeding it becomes an effortless reflex – first, you need to appreciate all the diseases it can protect you from or bring you closer to.

AUTOIMMUNE AND INFLAMMATORY CONDITIONS

Inflammation has become the buzzword of our time but not without reason. Increasingly, we are able to understand how it drives disease and interlinks so many conditions. For example, if you have psoriasis, an inflammatory skin condition, dermatologists will automatically check your blood pressure. As a medical student this seemed a bit odd to me: it’s like a painter/decorator suddenly going to inspect your plumbing – the two clearly have nothing to do with each other. But, unlike a house, your body and its systems are beautifully interconnected and influence one another dramatically. If your skin is inflamed, so is your body – this increased inflammation can affect your blood vessels, driving the build-up of the clogs which might, one day, give you a heart attack. The clever dermatologist isn’t having a career wobble, momentarily wishing they were a cardiologist: they are assessing your other risk factors for heart disease. We see the same consequences from conditions like gout and rheumatoid arthritis – allow them to go unchecked and they also increase your risk of a heart attack.

What does this have to do with your microbiome? Well, you may have heard that most of your immune system actually lives in your gut. One cell beyond the internal lining of your gut is where 70 per cent of your immune cells hang out – and when that close, it would be rude for your microbiome to not at least say hello. But it does more than that; in many ways the microbiome is commander in chief, scheming and treating immune cells like troops going off to battle, even when there’s no clear enemy. Remember those gatecrashers and the guns they bring with them? If you have enough unhelpful bacteria they like to shed fragments called LPS, creating ‘bullets’ known as endotoxin, which behaves like a poison to the body. This opens the door for a phenomenon never taught at medical school; it used to be poo-pooed in academia but is finally being recognised as real: leaky-gut syndrome.

Your gut lining should be like a brick wall with clear doors guarded by some terrifying and impenetrable bouncers. They have a serious job to do because your gut is essentially your body’s main contact with the outside world – letting outsiders into your bloodstream is reserved for the most V of the VIPs. When your gut lining becomes ‘leaky’, the cement between those bricks dissolves and the bouncers fall asleep – not only can thugs then shoot guns between the bricks (our cell walls), but they can even walk straight through the door. In other words, those nasty bugs you didn’t invite to the party can sneak endotoxin into your bloodstream.

When a border has been breached like this any army would be on high alert. Your immune system and body in general do just this, entering a state of low-grade but chronic inflammation. If caused by a dangerous threat, like a bacteria known to cause disease, this makes sense and is protective. Short-lived inflammation primes your body to fight off threats and quickly, so when it’s temporary, inflammation can save your life. The problem is when it’s allowed to bubble away in the background, unchecked for years or even decades. A traditional Western diet is now known for being rich in ultra-processed foods, refined carbohydrates, sugars and various fats, while lacking the fibre our bugs love. It should be no surprise that this way of eating seems to trigger chronic inflammation34 and part of how this happens is through conversations with our microbiome. For example, one French study found a junk-food diet35 with very few vegetables promoted inflammation markers in the blood and was associated with reduced microbiome diversity – this effect was present regardless of body-fat levels. All the participants were overweight or obese but it wasn’t the level of body fat that predicted inflammation: it was their microbiome. Having said that, we know fat cells themselves play a vital role in inflammation; we used to think they were just inert vessels for fat globules with no other role, but we were wrong.

It turns out your fat tissue is sort of like an ‘endocrine’ organ,36 which means it can actually produce hormones. Other examples of these organs are ovaries, testicles, adrenal glands, the thyroid and pancreas. We have long known our body fat influences oestrogen for example, which is why a higher fat percentage increases your risk of oestrogen-sensitive cancers. However, until recently, I did not know fat cells could communicate with the immune system. Each fat cell is surrounded by special white cells called T cells (TREGS) which communicate with the rest of the immune system; however, if we are overweight these TREGS can’t do their job properly, which allows chronic inflammation to go unchecked. This is why osteoarthritis pain gets much better when people lose excess weight; patients are often told their pain is exacerbated by the extra pressure the weight exerts on their joints, but this doesn’t explain why hand pain improves too. In fact, losing weight helps fat cells communicate normally with the immune system and, just like taking anti-inflammatory painkillers, removing the inflammation reduces the pain. This altered immune system also explains why obesity was an important risk factor for Covid-19 complications.

Through the course of this book, you will see more and more how massively we have oversimplified excess weight, dumbing down its causes and even the very role of the fat cells themselves. Importantly, science is unravelling so much incredible nuance, which completely dismantles any stigma we have had. Unfortunately, opinions are hard to change and new knowledge can be slow to spread. In years to come, I hope we will view fat phobia as something old-fashioned and ignorant! But I also hope offering help to my overweight patients won’t cause offence – it would be no different from asking an asthmatic if they would like an inhaler. A complex, multifactorial condition does not define a person – if I give you an inhaler, I’m not trying to insult your lungs or criticise you in any way. The same is true of obesity or overweight – it is impossible to cause offence when we earnestly understand their latest science.

Ultimately, whether from poorly controlled psoriasis or over-filled fat cells, chronic inflammation will increase the risk of developing many diseases. Now that we have discovered the microbiome and its link to our immune system, other things are starting to make sense. Just over a hundred years ago a food allergy had never been seen37 – in fact, it’s only been a recognised medical condition for about 50 years. You can’t order anything without being asked about your allergies now. Worryingly, since the 1950s rates of autoimmune conditions like Crohn’s disease, multiple sclerosis and type 1 diabetes have increased by 300%! The avalanche of autoimmune and allergic diseases we are seeing is mirrored even in one factor influencing our microbiomes: C-sections. A baby’s first injection of healthy bacteria comes from a vaginal delivery; having never been exposed to bacteria before, the birth canal coats them in an army of their mother’s bugs. Missing this step means their microbiome can start off on the wrong foot. As C-sections have increased, so have food allergies,38 coeliac disease and other autoimmune conditions. One meta-analysis even saw a 20 per cent increase in asthma39 and food allergies in those delivered surgically. That said, if you were born by C-section, please don’t worry – you aren’t doomed to an unhealthy microbiome (as we will see in Part II, there are many other factors which influence our ecosystem of bugs and it is incredibly good at adapting in a matter of weeks). But it is interesting that we can map rising C-sections so closely to disease.

GUT HEALTH

When I start any conversation about the microbiome with my patients, most reply, ‘Oh yeah, it’s that gut thing – do you just want me to take some probiotics?’ They’re not wrong that there is a microbiome in your gut (clearly), but this, like so many aspects of health, is an oversimplification.

As mentioned earlier, you also have separate microbiomes on your skin, in your mouth, in the vagina and a few other places – they amazingly influence each other and, as I hope you are starting to gather, have a previously unfathomable impact on health. But for now, the gut is the star of the show and no discourse on the microbiome can go without acknowledging this. We have previously pinned everything on genes and bad luck when it comes to autoimmune gut conditions like Crohn’s, ulcerative colitis and coeliac disease, but we must always have known a puzzle piece was missing. For example, in America, 35 per cent of people have the coeliac gene40 but only 1 per cent actually get the disease; however, over the last 50 years, rates have increased by 500 per cent. It is now clear that specific changes to the microbiome drive leaky-gut syndrome and ignite these diseases; you could say our genes are like a gun, but the microbiome pulls the trigger.

Coeliac disease is close to my heart because I have tested positive for the gene and also have a family history of it. Luckily, my microbiomes haven’t switched it on yet. Even closer to my heart is an umbrella of symptoms collected under the term ‘irritable bowel syndrome’ or IBS. This isn’t a condition that defines a disease – a ‘syndrome’ just refers to a collection of symptoms. I now joke with my patients that it stands for ‘Is Bull Shit’ because our old theories and attempts to treat it seem archaic, dismissive and downright belittling. Historically, some doctors have rolled their eyes at this debilitating condition because for many years we have recognised an association with mental health: around a third of sufferers also have anxiety or depression. Patients are labelled as experiencing ‘psychosomatic’ symptoms generated by their minds and, rather than discussing their real physical symptoms, many clinicians are trained to probe ‘deeper’. Gently, they will ask about stress, mood and any history of childhood trauma or sexual assault. We know stress can certainly trigger an IBS flare, just like it can directly trigger psoriasis and other visible conditions (but no doctor rolls their eyes at a rash). As we will see in later chapters, psychological stress has an enormous impact on many diseases but for some reason, we place enormous emphasis on its role when that disease is ‘functional’fn5. Of course, stress management can be invaluable, but when used as the primary scapegoat, stress detracts from the complexity not just of the condition, but of the human being experiencing it.

The problem is we haven’t been able to understand the mechanisms driving these associations; what’s more, many have conveniently ignored the 66 per cent of IBS patients with no mental-health history. Fifty years ago, IBS was incredibly rare and almost unheard of, but now more than 1 in 10 have a diagnosis. Of course, that doesn’t capture the countless number who never seek medical attention. In just half a century, IBS has become one of the many conditions on the rise and we are finally starting to understand why. Something has clearly changed and it will probably come as no surprise that people with IBS appear to have very low microbiome diversity.41 In fact, some researchers are already cautiously trialling faecal transplants as a treatment for IBS,42 with one study relieving symptoms in 58 per cent of candidates. Fortunately, there are other much less extreme techniques we can all use, which I will cover in Part II.

Importantly, there is one condition which has huge overlap with IBS and, unlike functional diseases, it can be proven with a test and is also treated with medication. But in my experience most doctors have never heard of it: SIBO (or small intestinal bacterial overgrowth).43 I first came across SIBO as a junior doctor working on the gastroenterology ward, where I treated a patient with this ‘rare’ condition. As the name suggests, it involves the overgrowth of certain bacteria in the small intestine, which should normally have very few bacteria. Food passes through your small intestine first, where the majority of nutrients are absorbed, before reaching the large intestine, where the majority of your gut microbiome sets to work. When our bugs ferment our food they produce gas but this isn
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Microbiome: Key points


	1) Everything is not as it seems. Research into the microbiome has unleashed an explosion of nutrition research highlighting food’s enormous complexity. Don’t be fooled by expensive supplements – whole foods may look simple on the surface, but they are far more potent for your health than you might think.

	2) Obesity is an enormously complex condition and the microbiome is but one thing influencing it, as demonstrated repeatedly through research. Some gut bugs protect their host from weight gain, while others can fuel it.

	3) Most of our diseases are heavily influenced by the microbiome. Increased rates of dysbiosis could explain soaring rates of immune-mediated diseases, cancers and mental health/skin/gut/hormonal/metabolic issues.

	4) Eating at least 30 different types of plants a week with plenty of polyphenols is a great start to optimising a diverse and healthy microbiome.
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