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Praise for Doctor You



‘Jeremy Howick reveals the science behind self-healing. Read this groundbreaking book!’ Deepak Chopra


‘Howick provides an accessible and thoughtful explanation of what it means to be healthy and how modern health care can lead us astray. An ambitious and integrative book that is perfect if you are looking to intelligently navigate the maze of modern health care.’ Ty Tashiro, author of The Science of Happily Ever After


‘A timely book on a timeless problem of how body and mind interact to affect our health and well-being. Beautifully written by an international expert in the field, it challenges old habits of thinking and promises new ways of exploring what it means to live an integrated life.’ Mark Williams, author of Mindfulness, Professor of Clinical Psychology and former director of the Oxford Mindfulness Centre


‘Jeremy Howick knows placebos and how to make it understandable to the public. He’s a philosopher who understands the big picture and a researcher who understands the details that make good science.’ Ted Kaptchuk


‘Engaging, informative, accessible and easy to read, Doctor You will tell you all that you need to know about how the body works. Jeremy Howick will arm you with knowledge empowering you to make the right choices when it comes to your health. A must read for anyone interested in improving their health.’ Virginie Chiquri, author of Thinking Mom’s Revolution


‘This fascinating book ranges over a broad range of evidence, from telling incidents, to huge comparative scientific studies with thousands of human subjects, and many things in between, all aimed at helping you lead a more healthy, vigorous, active and meaningful life. Engagingly written by an academic who can row his own boat (really!), who is as adept at yoga as he is at statistics, it is really a good read. Imagine: Science for the Beach!’ Professor Dan Moerman
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For Mom




… to most medical people, this way of thinking simply makes no sense at all; rather, it makes as much sense as filling up the gas tank with Earl Grey tea.


David Morris, American writer and interdisciplinary researcher


 


Does this mean that we might double our gas mileage if we wished for it hard enough? Well, no. But people are not machines, and we shouldn’t treat them as such.


Dan Moerman, American medical anthropologist




Preface




Rowing is a sport for dreamers


As long as you put in the work, you can own the dream


When the work stops, the dream disappears


Jim Dietz, American Olympic rower (1972, 1976, 1980) and Olympic team coach





There were a lot of great things about my brief stint rowing for Canada in the 1990s. After spending the fall, winter and spring pushing my mental and physical limits, summer was racing season. I travelled to races with amazing teammates all over Canada and the US, as well as to the UK, France, Italy, Spain, Poland, Chile and Zambia. When things went well, we ended up standing on the podium for national or international championship medals. Then occasionally a less fun thing would happen: some of us were escorted off the podium to test for drugs. I liked the idea of drug testing as I did not want to race against cheats. But being taken away from the podium put a damper on the celebration. And the test was embarrassing, because it involved someone watching you pee in a bottle.


The testing also made you paranoid when you got ill and had to take medicine, because some athletes said that taking a routine medication made them test positive for banned drugs. I was pretty sure they were telling the truth sometimes, but I could not be sure. So, when I developed an allergy to a cat that my mother bought when I was living at home one winter, I was worried at the prospect of having to take medication. Yet I had to do something, because my nose was running, I was sneezing, and I could not sleep well. The lack of sleep made it impossible to train properly. My performance began to suffer.


I visited the allergy doctor, who pricked my skin about thirty times with different allergens to see which one made my skin turn red. He found that I was allergic to cats, dogs and dust, and prescribed a nasal spray. I looked carefully at its ingredients, and stopped at the word ‘corticosteroid’. Were corticosteroids the same thing as steroids that are banned substances, I wondered? I decided not to use the spray until I found out. 


I wrote to Sports Canada in Ottawa to ask whether the nasal spray was banned; however, weeks went by and I still had not received a reply. Part of the reason that officials at Sports Canada may take their time in replying to such requests could be if they believe that most people who contact them with such questions are trying to figure out ways to game the system. So I was stuck: I could not sleep or train properly, but I could not take the meds that would make me better. As a last resort, I accepted my mother’s suggestion to meet her friend who was a herbal doctor. I was sceptical, but I had nothing to lose, so I made an appointment.


I visited the herbal doctor in her office not far from where I lived. She offered me a seat on her sofa, which I accepted. I had expected rows of shelves laden with jars of herbal remedies and crystals, but there were none. On the contrary, it seemed like a regular doctor’s office, only calmer and cleaner. She was very professional. She took an interest in my allergies as well as other things going on in my life. We talked about my symptoms, the stress of being ill, and the hyper-competitiveness of top-level rowing. After an hour of talking, I felt very calm and she gave me her prescription. She told me to keep my head and neck warm, and to drink ginger tea twice per day. 


I did not believe her treatment would work, but figured wearing a scarf and woolly hat was generally a good thing during winter in Canada, and ginger tea would not kill me. I gave it a try. After one day of drinking the ginger tea, I was surprised that I felt a bit better. After three days, I stopped sneezing almost completely, I slept well, and my nose almost stopped running altogether.


The fact that the tea seemed to work got my inherently inquisitive mind racing. (I was that annoying kid who asks their teachers and parents ‘Why?’ all the time.) Could my allergies have disappeared spontaneously? Or did ginger tea work because I believed it might – in other words, had it acted as a placebo? If it was ‘just’ a placebo effect (basically: the effect of my belief, more about that in Chapter Four), did that matter if it helped? How did my body heal itself? Had the calming effect of the herbal doctor taking time to listen to me talk made the difference? On top of all that, were there any financial barriers to selling ginger tea as an allergy cure? After all, you can’t patent ginger tea, so no company can afford to spend money researching or marketing it. Searching for answers to these questions ignited a fascination that has shaped my life ever since.


Looking back, I can see that my visit to the herbal doctor was one of those pivotal moments in life that seem unimportant at the time, but in fact lead to important changes in direction. My undergraduate degree was in engineering and I had planned to become an investment banker. I dropped that idea and moved to the UK to do a PhD with leading philosophers of medicine at the London School of Economics. The philosophy provided me with a theoretical understanding of placebos and the complex ethical questions around them. I then got a job at Oxford, where I trained as a clinical epidemiologist (which is a geek word for someone who uses statistical techniques to find out whether treatments work).


I have now done ten years of research in this area, during which time I have published almost one hundred scholarly articles and a textbook. I have found answers to many of my questions. I’ve always been inspired by teaching and coaching others, so naturally I wanted to share what I learned. Unfortunately, the science I present in this book – a lot of which I have been involved with – has generally until now been restricted to academic journals that are written in a way that nobody outside a small field reads or understands. When it is picked up outside academia, it is often by journalists who are great communicators, but who often exaggerate. The headline ‘New drug to cure all forms of cancer’ is much sexier than ‘New drug might reduce the risk of cancer in some mice’. Most medical advances, including the ones I describe in this book, are real and important, yet are more modest than headlines frequently mislead you to believe.


Because the hard science of self-healing has rarely been shared in an understandable and accurate way, I felt compelled to write this book. I’ve tried to communicate the methods and results of the scientific studies in a way that is at once accurate, entertaining, and memorable. This was not easy, since as anyone who has done it knows, real science is messy, and all studies have flaws (I explain many of these in Chapter Two). Translating this complex science into a language most people can understand was like walking a tightrope in a storm. As with any writing, a serious sceptic could criticize the way I have interpreted and explained things. In spite of this, I’m confident that the main conclusions I draw in the book are correct. To anyone interested in checking the facts, I’ve included hundreds of references to support all the claims I make. I kept the references out of the body of the book and placed them at the end to improve readability.


Beyond doing and writing about the research, I’ve lived by it. Inspired by ancient philosophers and scientists who used what they learned to lead better lives, I’ve used my research to guide me. For example, I’ve refused knee and back surgery even when doctors have strongly recommended it, I avoid medicine unless it is absolutely necessary, and I’ve done all the exercises that are at the end of the chapters. I’ve also won two professional Muay Thai fights in Thailand as a (crazy?) experiment to overcome fear, I got a black belt in Tai Kwon Do to see how flexible I could be, I have done long fasts and silent meditation retreats to see how much I could calm my mind, and I became a highly qualified yoga teacher. None of this means that I’ve achieved perfect mental or physical health. I haven’t. In fact, and as you’ll see in the book, one of my motivations for becoming interested in health is that I was – and still can be – too anxious. So using the research to inform how I live just means that I can explain the geeky science by drawing on my own experience, and that I’m only recommending to others things that I’m doing or have done myself. Basically I’m swallowing my own medicine, and I like it.


This brings us to you. By the time you reach the end of the book, I hope you will have gained the things from reading it that I gained from researching and writing it. I hope you embody what you learn to actually experience better health and to help others achieve better health (as you’ll see in Chapters Eleven and Twelve, your health is connected to the health of those around you). I help you achieve this by providing takeaway exercises at the end of each chapter. But don’t be misled: this is not a standard self-help book; it is both less and much more. It is less, because I have not given you a quick-fix formula to help you lose seven pounds in seven days, an app that will enlighten you in a minute, or a miracle cure for late-stage cancer. I do not tell you about a trick that will make you a billion dollars or get a Hollywood star body.


On the other hand, it is much more than a standard self-help book, because it aims to change how we think about medicine and our bodies. The exercises prompt you to experience that your body is an extraordinary entity whose different parts are capable of compensating, healing and regenerating themselves much more often than you may believe. The exercises are a way for you to become the protagonist of Doctor You, the subject of your own experiment. The new way of thinking that the book encourages will guide you in many more ways that I can list in a single book and that are personal to you. 


Here are just a few examples. If you knew that your body produced its own morphine, would you take as much aspirin – which can make your stomach bleed – for mild headaches? If you knew getting together with a friend had the same biological effect on depression as a pill, would you be less likely to try Prozac – which can have side effects ranging from sexual dysfunction to suicidal tendencies? If you knew that placebo knee surgery was as good as the real thing, would you choose the surgeon’s knife before trying physiotherapy? Your answers to these questions will evolve as you read the book – either by changing your mind or by making you more confident that you made the correct choice in the first place. You will learn enough about medical evidence to arrive at good answers to your health questions alongside healthcare professionals. You will no longer be at the constant mercy of (admittedly sometimes wonderful) drugs, devices and surgery that has become overused. 


Most importantly, I hope you enjoy reading this book as much as I enjoyed writing it.




Introduction 


Too Much Medicine




The body is the house of God


proverb of the External Temple of Luxor, Egypt 





In the last century we have discovered antibiotics to cure deadly infections, surgical techniques to transplant hearts, and cures for most forms of infertility. Many of us alive today would have long since died were it not for some of the astonishing medical advances seen in recent decades. We live an average of twenty years longer than our great-grandparents. Calling modern medicine a scientific miracle is no exaggeration. That is why I have used it, you have used it, and we should all be grateful that we can continue using it. We will also benefit from, and should therefore encourage, more medical research.


Yet even as the best individual drugs have some bad side effects, modern medicine as a whole has some unintended and harmful consequences. We are using too much of it, it can be risky, it is bankrupting us, and we have forgotten how remarkable our own bodies are at healing without medicine.


One in seven boys in the US are diagnosed with ADHD if they can’t sit still in school. One in ten adults in developed nations take antidepressant drugs that have harmful side effects and can lead to dependence. Statins are recommended for everyone over forty as a way to lower cholesterol in the blood, yet there is a debate about whether they work at all for people with low baseline risks. Some elderly (over sixty-five years old) people get antipsychotic drugs to prevent dementia, although most will never experience it. More than half of elderly Americans, British and Canadians take at least five prescription drugs each day, with some taking over twenty, their lives a non-stop ritual of pill popping then managing side effects. 


All of this can be deadly. Prescription painkillers kill more people than heroin and cocaine combined in the US, overuse of antibiotics is creating dangerous superbugs, and eighty per cent of people who take several pills at a time have side effects ranging from shortness of breath to death. In fact, medical errors are the third leading cause of death in the US, just behind cancer and respiratory disease. Fatal prescription-drug errors alone kill over 100,000 people each year in the US.


We all want treatments to help out-of-control young boys, but it is hard to believe that one in seven of them need methamphetamines to survive going to school. Most people would want the option of taking antidepressant drugs for serious depression, but do ten per cent of people in the developed world really need them? And of course we want our elderly friends and family to remain mentally alert, but it is hard to believe that they all need to be given potentially dangerous antipsychotics to prevent dementia that may never appear. In fact, recent research is starting to show that when elderly people stop taking some of their prescription drugs, they fare better than those who carry on taking all of them.


The overuse of medicine is not only unhealthy: it is in danger of bankrupting us. Americans spend over 300 billion dollars on prescription drugs every year, Canadians spend over 28 billion, and medical costs in the UK have almost doubled (in real terms) in the last decade.


Because of all this unnecessary treatment, expense and harm, it is tempting to reject modern medicine altogether, and that is just what some people do. Conspiracy theories about corrupt Big Pharma abound, with some claiming that all drugs are bad. This view is grounded in some valid facts. Glaring financial conflicts of interest guide the research agenda to areas that are profitable for the companies, but not necessarily health priorities.


Worse, some pharmaceutical companies have been shown to manipulate their results to make their drugs look more effective and less harmful than they actually are. They also sometimes take fairly normal mental traits, give them new names, and classify them as diseases so that they can sell pills they happen to have manufactured to solve these ‘problems’. For example, most of us have trouble focusing on things sometimes – it is normal. Yet there is now a name for it: adult attention deficit disorder, which can be treated by methamphetamines (speed). There is an increasing worry that diseases are being exaggerated and even invented to sell cures – this is called ‘disease mongering’. All this needs to change by aligning the interests of our health with those of profit.


But rejecting all pharmaceutical drugs goes too far. Many drugs work: morphine reduces pain, adrenaline successfully treats anaphylactic shock, statins prevent heart disease in high-risk individuals, and polio vaccines prevent polio, to name just a few. The problem arises when we let pharmaceutical companies evaluate their own products. If we let them get away with this, we should not blame them for coming up with results that suit their interests. The answer to the conflict-of-interest problem is to campaign for the independent and transparent evaluation of drugs. 


This is starting to happen, perhaps most notably due to Ben Goldacre and his growing team of researchers at Oxford. We also need business for innovation, because academics are simply too slow (trust me). Finally, there are actually some good pharmaceutical companies out there, with the Mario Negri Institute in Milan leading the way. Following Jonas Salk, who refused to patent the polio vaccine – he famously said, ‘You can’t patent the sun’ – Mario Negri refuses to patent their discoveries in order to make their drugs affordable to all. These stories are just a few showing it is not true that all drug companies are evil.


Another way people reject modern medicine is by becoming too trusting of alternatives. Some forms of alternative medicine, especially acupuncture for back pain, are now scientifically proven to be effective and are safer than many more ‘conventional’ options such as surgery. Alternative practitioners are also often better at exploiting placebo effects, and the benefits of mind/body self-healing, much more effectively than conventional medicine. 


But it is not true that all alternative treatments benefit people, and there is rarely proof that they work better than conventional options. Also, the alternative medicine industry is exactly that: an industry. As such, they fall prey to the same conflict of interest problems as pharmaceutical companies, albeit on a much smaller scale because there is less money in it. Finally, many alternative healers often ask patients to accept a spiritual worldview that some find hard to swallow.


The good news is that there is a middle way that neither condemns all pharmaceutical drugs nor praises all alternatives. The middle way transcends that dichotomy and uses modern medicine’s method (mega-studies called ‘systematic reviews’ and more about these in the next chapter) to investigate mind-body self-healing. I have spent the last ten years doing these systematic reviews. I will go into much more detail about these reviews in the upcoming pages, but here is a summary:




	My review with over 15,000 patients found that placebo treatments have the same-sized effects as ‘real’ treatments.


	My review with almost 1,500 patients showed that doctors who give positive messages to patients can reduce pain by as much as aspirin and other over-the-counter drugs. 


	My review with over 5,000 patients found that when doctors are empathic and offer hopeful messages, patient pain, satisfaction and ability to function (such as walk upstairs), go up, while pain, anxiety, depression, irritable bowel syndrome (IBS) symptoms and asthma symptoms are reduced by between ten and twenty per cent. Positive thoughts can influence ‘physical’ outcomes such as the amount of medication patients take, the speed of hand movement in Parkinson’s patients, and lung activity. Unfortunately, the evidence in this area is not being implemented, partly because many doctors are overloaded with paperwork.


	In another one of my studies, I identified sixty-four studies with approximately 5,000 patients. I found that while some practitioners are very good at communicating hope and empathy, many are not. Male healthcare practitioners were less empathetic than female practitioners, and practitioners in Australia, the US and the UK were considered to be more empathetic than their colleagues in Germany and China.


	My review of open-label placebos (placebos that patients know are placebos – I solve the mystery of how these work in Chapter Nine) included 260 patients who had either IBS, depression, allergic rhinitis, back pain or attention deficit hyperactivity disorder (ADHD). The effects were positive for all the trials.


	My survey showed that ninety-seven per cent of UK doctors have prescribed a placebo at least once in their career.





Other researchers have also conducted systematic reviews in this area and have shown that relaxation and meditation can reduce symptoms of asthma, anxiety, heart disease, depression, insomnia, diabetes, back pain and stress, and increase a sense of wellbeing. A systematic review with fifty-three trials showed that placebo surgery was as good as ‘real’ surgery more than half of the time. Another systematic review with over 300,000 people found that people who had closer connections to family and friends lived longer than those who did not, and that being socially isolated is as bad for health as smoking. Positive thinking, empathy and placebos can no longer be viewed as fuzzy things that affect ‘soft’ outcomes: there is even evidence that they affect your brain and your DNA.


The problems with too much medicine, combined with the growing science of mind/body medicine, have reached a tipping point, and people are taking notice. For example, in October 2016 the telegenic Dr Chris van Tulleken presented a BBC television show called The Doctor Who Gave Up Drugs. Chris met patients who were taking pills for depression or pain and told them, ‘I can do anything for you … except give you pills.’ 


In one instance, a woman called Sarah had been on antidepressants for eight years and could not get off them. Chris made her swim in an ice-cold lake (among other things) and she was able to stop taking pills. Another woman called Wendy had chronic shoulder pain for twenty years. Chris replaced her drugs with placebo pills and made her do daily exercises and her pain went away. Watching this show confirmed that I was not alone in thinking that there is another way for medicine. The evidence for mind/body self-healing points us in a direction that can make us happier, healthier, and save us a lot of money.




PART I 


Evidence of Self-Healing


(and How You Know)




Take care of your body. It’s the only place you have to live


Jim Rohn, American entrepreneur, author and motivational speaker


… it is not necessary for us to understand all the technical details in order to understand what is going on in the world and exercise what I call an ‘active economic citizenship’ to demand the right courses of action to those in decision-making positions


Ha-Joon Chang, Professor of Economics at Cambridge University







 


 
      

If all the medicine we use today was necessary, the human race would not have survived long enough to discover it. Before modern medicine, many humans lived until they were over eighty years old, the Inuit survived without electricity in the incredibly harsh arctic climate, and Vikings rowed from Denmark to Newfoundland. Without any medicine, your body takes care of most infections, heals most broken bones, and gets rid of most depressive episodes. Our body makes its own morphine, growth hormones and pleasure drug (dopamine). It even has a kind of cell whose scientific name is ‘natural killer’, which can fight unwanted viruses and tumours. That is why it should not surprise you that my study showed placebo effects are often as large as treatment effects, and my survey showed that most doctors use them.


Sceptics reading this have already asked how do we know any of this? That is a good question, because we are bombarded every day with claims about a new diet, exercise fads, and promises of new, magic-bullet cancer drugs. These treatments all need to be evaluated rigorously and scientifically in what I will call ‘fair tests’. The basics of fair tests are not that hard to grasp. If you understand what a fair race is, you can understand what a rigorous scientific test is. Basically, you can think of a fair race as a test of a new treatment compared with a placebo. If the new treatment is proven to be consistently better than a placebo, then we can say it works, and if a placebo consistently outperforms doing nothing, then the placebo works.


But first let me tell you a few things about your body that might surprise you.




1


Your Amazing Body




… if a cold is treated energetically it will get well in seven days, while if left to itself it will get well in a week … 


Royal Navy Commander W. A. Hopkins





How 20,000 prisoners of war survived on 600 calories a day


Archie Cochrane was the esteemed Scottish medical doctor who died in 1988. He inspired the creation of the Cochrane Collaboration, which is an international organisation that organises medical research systematically and produces what many believe is the most trusted source of evidence. He was a also doctor in a prisoner-of-war (POW) camp during the Second World War. He wrote about one of his experiences here:




I was usually the senior medical officer and for a considerable time the only officer and the only doctor. (It was bad enough being a POW, but having me as your doctor was a bit too much.) There were about 20,000 POWs in the camp, of whom a quarter were British. The diet was about 600 calories a day and we all had diarrhoea. In addition we had severe epidemics of typhoid, diphtheria, infections, jaundice, and sand-fly fever, with more than 300 cases of ‘pitting oedema above the knee’. To cope with this, we had a ramshackle hospital, some aspirin, some antacid, and some skin antiseptic.


The only real assets were some devoted orderlies, mainly from the Friends’ Field Ambulance Unit. Under the best conditions one would have expected an appreciable mortality; there in the Dulag I expected hundreds to die of diphtheria alone in the absence of specific therapy. In point of fact there were only four deaths, of which three were due to gunshot wounds inflicted by the Germans. This excellent result had, of course, nothing to do with the therapy they received or my clinical skill. It demonstrated, on the other hand, very clearly the relative unimportance of therapy in comparison with the recuperative power of the human body. On one occasion, when I was the only doctor there, I asked the German Stabsarzt for more doctors to help me cope with these fantastic problems. He replied: ‘Nein! Aerzte sind ueberfluessig.’ (‘No! Doctors are superfluous.’) I was furious and even wrote a poem about it; later I wondered if he was wise or cruel; he was certainly right.





Of course, most POWs are not average people. The soldiers in Cochrane’s story were young and – at least before they were captured – healthier than most people. If the camp had been full of older and sick prisoners, there almost certainly would have been more deaths. This is what medical geeks like me call ‘selection bias’, because healthy people were ‘selected’ to be soldiers in the first place. Still, the poor living conditions and rampant disease-epidemics are bad for young healthy people, too, and even a good doctor like Cochrane expected many more deaths. Cochrane’s story shows us how amazing human bodies actually are. It is a funny thing that some of the most fascinating facts about the human body are not taught (or at least not taught in a way that students remember them) in medical school.


Ten things you probably didn’t know about your body that might blow your mind


Here are a few facts about your body:




	Pound for pound, your bones are stronger than steel, since a bar of steel of comparable size would weigh several times more. In principle (if you could prevent it from buckling – for example, by taking a piece of it), a human thigh bone can support 19,000 pounds (8,500 kilograms), which is as much as five pickup trucks.


	Your stomach acid is strong enough to melt zinc.


	You have about thirty trillion cells in your body, and each one of them is alive. Thirty trillion is such a big number that it is almost impossible for the human brain to fathom how awesome it is. It is thirty times a thousand times a thousand times a million. You would have to live 63,000 years to be just one trillion seconds old.


	The adult human brain has 100 billion neurons with close to a thousand trillion connections between them. Each neuron makes between 1,000 and 10,000 connections with other neurons in the brain. This means that the number of combinations of brain-relationship activity is more than the number of elementary particles in the known universe.


	On average, your body is just ten years old. Your skin completely regenerates every seven days. Your liver completely regenerates itself every year or so. It has been estimated that the average cell in your body is between seven and ten years old at most. So no matter how many years have passed between now and when you were born, your body is less than ten years old, on average. The only parts of your body that last a lifetime seem to be your brain, heart muscles, and the inner-lens cells of the eye. However, recent research shows that some brain cells (the ganglia cells) do in fact renew themselves.


	During the process of regeneration your body produces cells with mutant DNA that could become cancerous if they divided. However, in normal circumstances a powerful protein called P-53 stops cancer dead in its tracks by activating repairs to damaged DNA or killing off cells that are beyond repair.


	If all the blood cells in your body were lined up end-to-end, they would be 100,000 kilometres long. This is enough to wrap around the earth more than twice.


	Your lymphatic system, which is responsible for removing body toxins, is much less known, but contains about twice as many kilometres of vessels as the blood circulation system. Laid end-to-end, the lymphatic vessels would wrap around the earth more than five times. 


	Your heart beats one hundred thousand times per day, and over three billion times in an average lifetime. During this time, most hearts never need a repair or check-up.


	Nerve signals from your brain travel up to 170 miles (270 kilometres) per hour.





Your immune system deserves a closer look.


The scientific name for natural killer cells is natural killer cells


You cannot avoid the fact that millions of germs, viruses, toxins and parasites enter your body every day, many of which want to attack you. When you breathe, they come into your nose, mouth, throat and lungs. When you eat they come into your stomach. And when you get a scratch, they get into your bloodstream. Without an immune system, some of these invaders would literally eat your flesh to the bone in a couple of weeks. That is why corpses – which do not have immune systems to protect them – are actually eaten by parasites. Your immune system deals with these millions of daily invaders silently and effortlessly without you even being aware.


Your skin acts as a first line of defence against foreign invaders. Skin has lots of disease-fighting, white blood cells in case you get a scratch. When you inhale harmful viruses and germs, mucus in your nose and throat also acts as a defence. The mucus in your throat takes in unwanted particles. Once absorbed, they are swallowed into the stomach, where your stomach acid kills them quickly.


In the unlikely event that some stubborn bacteria or virus gets past the mucus in your throat to your lungs, the lungs meet them with their own specially designed immune system. The microenvironment of the alveoli (tiny air sacs that make up the lungs) is very delicate and would be damaged if the immune system were constantly on high alert there. So the specially adapted immune system in the lungs remains in a steady-state mode, and kicks into full-on attack-mode only when germs are present. 


If disease-causing germs get past the mucus in your throat to your stomach, the gastric acid down there will take care of them. Gastric acid is strong enough to kill most harmful bacteria that might get that far. Amazingly, the acid does not destroy the elements we require for our own nourishment like sugar and fat, and it even helps digest protein. In some rare cases, potentially harmful bacteria or viruses manage to get through the stomach to the intestine, sometimes hidden within a piece of food. If that happens, helpful bacteria within the intestine usually eliminate them.


If some harmful germ escapes the mucus in the throat, the acid in the stomach, and the good bacteria in your intestine and makes it into the bloodstream, another line of defence gets activated. The heroes of the part of the immune system in the blood are the white blood cells, which I have already mentioned. There are different types of white blood cells and they are everywhere, about half a million per drop of blood. The number increases when you get an infection. 


Big white blood cells called macrophages engulf invaders whole and essentially starve them to death, then digest them. If some germs escape the macrophage, another kind of white blood cell seeks out and kills the infected cells. These highly trained killers specialise in ‘seeking and destroying’ any cells that have been compromised. A common type of white blood cells that do seek and destroy missions are called natural killer cells. The first time I heard the name ‘natural killer cell’ I thought it was a nickname to explain these cells to people who are learning about the immune system. It is not: ‘natural killer cell’ is the real name. Your immune system even has a memory, so that the second time invaders come, it can mount their attack more quickly. This is why people only get some diseases like chickenpox once.


Your inner pharmacy


Besides protecting you from invaders, your body has an inner pharmacy that can reduce pain, combat depression, and generally make you feel good. Your body produces its own endorphins, which create the natural high that people report when running or doing yoga. Endorphins derive their name from two other words: endogenous, which means ‘produced within a system’ (in your body), and morphine. Squish the words ‘endogenous’ and ‘morphine’ together and you get endorphin. An endorphin is morphine produced inside your body. Really. Morphine and endorphin molecules are almost identical, and from the point of view of the body, they are identical. The same substance that some drug addicts are addicted to, or that doctors give to people in severe pain, is produced right inside your body. 


Your inner drug factory also produces other drugs. It makes growth hormones that help cells reproduce and regenerate (it is also the same thing that is illegal for athletes to inject), dopamine that makes you feel good (and has the same effect as taking cocaine), and many other powerful chemicals. I will tell you a lot more about this in Part III.


Three questions that you may have


I will finish this chapter by answering three questions that many people have when I tell them how amazing their bodies are.




If the body can heal itself, is it our fault if we get ill? 


NO. We are all born with different bodies – different genetic makeups – and different environments. We have different tendencies to think certain ways. I was born in Canada, which is a rich country, where my mother was a fantastic cook who instilled healthy eating habits and my father insisted on exercise, hard work and high standards. And mostly I have been blessed with great loyal friends. I had little control over those things, and they gave me some healthy habits and a good social network. 


At the same time the high expectations placed on me made me feel anxious sometimes. I did not have much control of that either. Just as I didn’t have control over most of my background, you did not have control over yours. And even if you did have control over something you did, blaming anything or anyone – including yourself – will not change it. In fact, blame is likely to increase your stress and make you less healthy. What matters is that your body is amazing and, no matter what your current health status is, chances are you can improve it, even if only a little bit. (The one slight caveat to this answer is people with very serious or terminal illnesses. Yet even in these cases the right attitude can bring peace and happiness, and I talk about this in Chapter Ten.)


If our bodies are so amazing, why do we die or get ill? 


Despite all the wonderful discoveries that science has made, there are a lot of mysteries we have not cracked, including the details of the ageing process. Unless you have ‘Syndrome X’ (a real but rare disease that prevents people from ageing) you will age and eventually die, because you are mortal. Considering how many bacteria and germs we eat, how much stress we put our bodies under, and how much junk we consume, it is actually pretty surprising that we are not a lot more ill than we are.


If our bodies are so amazing, why do we need medicine? 


Usually you do not need medicine. Many of the ‘illnesses’ that most of us get – things like back pain, mild depression, anxiety, ADHD and minor injuries – go away without medicine. 





The fact that we often take medicine and then we feel better may lead us to believe that medication is necessary whenever we are sick. But the truth is that much of the time our bodies would have healed themselves even without drugs. For in most cases our cold will go away whether or not we take vitamin C, our headaches will go away whether or not we take aspirin, and our mild depression will go away whether or not we take Prozac. If we want to know whether a medication is truly effective, we have to look at the evidence, which is the topic of the next two chapters.


Takeaway: Take the brake off negative stuff – in fact, throw it into the garbage


Most of us do not realise how amazing our bodies are. In fact, we have too many negative thoughts. Cognitive behavioural therapists say there is something called our ‘inner critic’, which automatically interprets things in a negative way. Here are seven common types of negative thoughts that we often have:




	
All or nothing thinking, with no grey areas: ‘I can’t follow this exercise programme/diet/lifestyle,’ or ‘I tried to make a change before and it didn’t work, so nothing will ever work, there’s no point.’


	
Crystal-ball gazing and mind-reading other people: ‘They must think I look stupid,’ or ‘People must think I am unattractive,’ or ‘There’s no point in trying to make myself healthier. It won’t work.’


	
Disqualifying the positive: ‘I may be pretty good at cooking healthy food, but anybody can do that.’


	
Drama queen: ‘I can’t find my purse. I’m losing my memory.’


	
Unrealistic expectations: ‘I should keep going, even when I’m exhausted.’


	
Name calling, to self and others: ‘Silly fool,’ or ‘If people really knew me, they wouldn’t like me.’


	
Catastrophising: ‘Nothing is ever going to work for me.’





The vast majority are false, and even fewer are helpful. They are also a common cause of many mental-health disorders, so it is good to reduce them as much as we can. Cognitive behavioural therapy (CBT) helps people use new thought-patterns so that negative thoughts stop having a bad effect on how people feel and behave. There are many trials showing that CBT can help cure people who are depressed, anxious and low in self-esteem, in large part by helping them transcend negative thought-patterns. 


I am not a CBT therapist, but a CBT therapist taught me a very easy technique that often works very well. And it works quickly. I was complaining about some negative thought I was having. I think it was that I wasn’t feeling happy in spite of some recent achievements. His advice was:




Imagine that you are walking on the street and there are some mischievous small children running around who are no taller than your waist. Imagine one of them tries to steal your wallet from your back pocket. What would you do? You wouldn’t get upset, you would simply brush their hands away from your back pocket gently, yet very firmly and positively. Then you would forget it and carry on your journey. You can do the same thing with thoughts. If any negative thoughts arise that you don’t like, imagine you are brushing them away firmly the same way you would brush away a child’s hand from your wallet.





The next time a negative thought arises, realise it is probably not true and brush it away. Move on with your life to things that make you feel better. (Note to anyone not interested in how we get good evidence: skip the next two chapters and move straight to Chapter Four.)
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When to Trust the Evidence




A doctor and a lawyer were talking at a party, but they weren’t having fun because people kept interrupting to tell the doctor about their health problems and ask for free medical advice. After a while, the annoyed doctor asked the lawyer, ‘How do you stop people from asking you for legal advice when you’re at a party?’


‘I give it to them,’ replied the lawyer, ‘then I send them a bill.’


The doctor was shocked, but agreed to give it a try. The next day, still feeling slightly guilty, he prepared the bills for the people who had asked him for advice the previous night. When he went to place them in his mailbox, he found a bill from the lawyer.





I am not a medical doctor, but as a medical researcher people ask me the same kinds of questions they might ask their doctor at a party. What do I think about herbal medicine? Do the benefits of chemotherapy outweigh the side effects? Can medical marijuana cure depression? What about vaccines and autism? The answer to these questions can only be found by looking at the evidence. If there is good evidence a treatment works, we can probably trust it; otherwise we should be careful. We will probably all need to know whether a particular treatment works at some point, so we should all understand what good evidence is. The problem is that the media love splashing headlines about ‘magic bullet’ treatments before there is evidence proving they work and, with very few exceptions, academics use incomprehensible mumbo-jumbo to explain their studies. Worse, academics rarely bother to translate their research for other researchers, let alone members of the lay public. So someone with a PhD in chemistry will have difficulty understanding what someone with a PhD in physics writes.


Yet if you want to get the basics, evidence is easy to understand, as long as it is explained clearly. I translated the language of medical researchers for my philosophy colleagues in my book The Philosophy of Evidence-Based Medicine, and in this chapter I’m translating it for you. What you’ll find is that for most things you do not need to understand more than the basics and that is enough to become an ‘active medical citizen’. 


A fair start and randomised trials


I could tell everyone that I ran one hundred metres faster than Usain Bolt. But nobody would believe me unless I proved it by lining up beside him, racing, and winning. If I refused to race him, you would say I was full of s**t. Yet that kind of bulls**t is common in medicine. To prove a treatment works, you have to compare it with what happens if someone does not take the treatment – you have to have a ‘race’. 


For example, a researcher, often one who was paid by industry, might give you vitamin C when you caught a cold. Then, if your cold went away in five days, he might say the cold had gone because of the vitamin C. But most colds go away in five days without any treatment anyway. To check whether taking vitamin C helps, you need to compare people who take it with people who don’t. Only if the colds in the group that got vitamin C went away faster than the other group could we say that vitamin C ‘won’. But the start of the race would have to be fair …


If I agreed to prove myself by actually racing Usain Bolt, but then took a massive head-start, you would say the race was not fair. While it is not always on purpose, this kind of cheating is common in medical research. For instance, a researcher might give younger, healthier people vitamin C and not give vitamin C to older, less healthy people. But since young and healthy people’s colds go away faster than older, unhealthy people’s colds, that would not prove anything, because they had a ‘head start’ when it comes to health. 


The groups that take or do not take vitamin C have to be as similar as possible. To create similar groups, scientists flip a coin to decide who gets vitamin C and who does not. (Actually, they don’t really flip a coin, but they use a computer to achieve the same thing.) When we flip a coin to decide who gets what, we have a fair start and what is called a randomised trial.


Blinding to stop cheating along the way


At the 2016 cycling world championships, a Belgian cyclist was caught with a hidden motor in their bicycle. (The cyclist claimed it was not their bike, and that the team mechanic had given them the wrong bike by accident.) Whether or not they knew, having the motor was cheating. Yet this kind of cheating is also common in medical research, although it is not always done on purpose. If the doctor believes vitamin C works (or if they are being paid by the company who makes a drug to do the test), then they might interpret a little sniffle as failure to cure the person who did not take vitamin C, but as a cure for the person who took the vitamin C. The same goes for the patients and everyone else involved in the trial. If people believe that the treatment works, they can make biased observations, or pretend to get better when in fact they don’t. The coolest study I know that shows this is called ‘Pygmalion in the Classroom’.


In the spring of 1964, Robert Rosenthal and Lenore Jacobsen went to a public (meaning state-funded in the US) elementary school called the ‘Oak School’ (the real name is withheld) to carry out an experiment, which they named after Pygmalion, the Greek artist who sculpted an ivory statue that came to life because he lavished it with so much attention. 


Rosenthal and Jacobsen gave all five hundred kids in grades 1–5 (kids between five and ten years old) a test they called the impressive-sounding ‘Harvard Test of Inflected Acquisition’. Teachers were told that the test ‘predicts the likelihood that a child will show a learning spurt within the near future’. Teachers administered the multiple-choice test, and two independent assessors, who did not know the identities of the participants, scored them separately. The teachers were allowed to see the results of both tests, but were told not to discuss them with the pupils or their parents. After a year, the same Harvard test was administered by the teachers and graded by the same independent assessors. The students that Rosenthal and Jacobsen had originally scored as in the top twenty per cent for learning-spurt potential improved in English, Maths, and even IQ, significantly more than the other students.
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