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         Praise for the bestselling Fast Diet:
         


          


         ‘The biggest diet revolution since the Atkins.’


         Daily Mail
         


          


         ‘I think I might just be part of a health revolution.’


         Hugh Fearnley-Whittingstall
         


          


         ‘The Fast Diet is ideal for those of us who can just about manage to be good, but lack the long distance rigour of saints.’


         Allison Pearson
         


          


         ‘The TV diet that works.’


         Radio Times
         


          


         ‘Amazing… The only diet you’ll ever need.’


         Mail on Sunday
         


          


         ‘Fasting two days in seven isn’t so hard, unlike the diets that need steely resolve 24/7.’


         Daily Express
         


          


         ‘2013’s hottest regime.’


         Grazia
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            For Clare, Alex, Jack, Daniel and Kate –

who I want to stay fit and strong for.
            


         


         
         


      


    

  
    
      

         
         


         

            FOREWORD


         


         Over the last couple of years I’ve noted a remarkable transformation in Dr Michael Mosley. Gone is the middle-aged spread I saw when we first met and in its place are super-efficient muscles, doing a good job of rapidly clearing away the high levels of sugar and fat that used to hang around in his arteries after each meal. I flatter myself that at least part of this transformation stems from our work together, in 2011, on a documentary – for which we put Michael through his paces in our lab and introduced him to high intensity training (or HIT for short).
         


         Michael was at that time searching for solutions to combat his family history of Type 2 diabetes – solutions which he knew would include exercise, but ideally in a form that was as brief and effective as possible. The reason we met was because my team in Edinburgh had recently completed a study, demonstrating that just a few minutes of high intensity cycling a week could dramatically improve your diabetes risk factors.


         This sounds, on the surface, like an absurd claim. We ‘know’ that to get the benefits of exercise, like aerobic and metabolic fitness, you have to put in the hours. But is that really true?
         


         When I was 12 years old I ran my first half-marathon in Renfrew, Scotland. Over the following 10 years I must have run over 20,000 miles, and also completed many hours of gym training. I did so because this is what science told us was required to improve aerobic performance.


         Even before starting at Glasgow University (to become a dentist, of all things), I was an avid reader of exercise science books. During my intercalated degree studies, which focused on exercise physiology, I began to realise that much of the classic exercise science – carried out only by athletes or small numbers of super-healthy Scandinavians – was not a reliable guide to how exercise modifies health and physiology in the general public.


         My first introduction to HIT was not, however, in a lecture theatre but on the track. Early in the track season my coach, John Toner, had me doing sets of 3 x 200m with 3 minutes of recovery and not much more. This was not normal training for a distance runner, but it at least had the virtue of being quick. I was intrigued.


         During my last year at Glasgow, I decided to carry out a training intervention study as my honours project. Working with the youth team at our athletics club, we put them through 10 weeks of high intensity interval training and found improvements in performance and efficiency way beyond what was achieved through regular endurance training. Just after graduating, I presented my findings at my first scientific conference, organised by McMaster University, fittingly enough where modern ‘cycle-based’ HIT was born.
         


         Since then I have spent 20 years working on human physiology, exercise and genomics, trying to explain the links between exercise and health. For the past 10 years, at our university laboratories in the UK, in Scandinavia and with colleagues in Canada, we have put hundreds of volunteers through different forms of HIT. Medical tests have shown that just a few minutes of HIT, done 3 times a week, can deliver improvements in line with the benefits you’d get from doing many hours of conventional exercise.


         Importantly, these findings have come out of independent studies done in several countries – notably by professors Martin Gibala at McMaster University in Canada, Niels Vollaard at the University of Bath and Ulrik Wisloff in Norway.


         One of the reasons we do this research is because we are interested in time. Or rather the lack of it. We all know there are good reasons for doing exercise. As well as improving fitness, there are long-term health benefits in reducing risk factors associated with cancer, diabetes and cardiovascular disease.


         But we also know that following conventional exercise recommendations involves time and effort. Critically lack of time is the most common reason people give for not doing any organised physical activity.


         I believe that we have now produced sufficient data to be able to recommend short bursts of high intensity exercise as a safe and effective alternative to conventional workouts, removing the ‘time barrier’ as an excuse for not exercising. This will hopefully boost compliance and help people to take up an approach that will lead to a healthier way of life. The great thing about HIT is that it can be done in the workplace or at home without pre-planning or missing an episode of your favourite TV show.
         


         I also believe that when it comes to advances in exercise science, we have only begun to scratch the surface, that our increased understanding of genomics and metabolomics will soon help us tailor or personalise life-style advice.
         


         Once upon a time we assumed that everyone got roughly the same benefit from exercise and that if people didn’t it was because they were slacking. Today we know that the way each person responds to exercise is unique and we can use genomic testing to help personalise goal setting.


         By early 2013 nearly a million people in the USA had already signed up for full genome-scans with the hope of understanding their health better and avoiding the risk factors most relevant to their genes. Tailored advice is better advice and better advice should reduce chronic disease, ultimately reducing pressure on our public health services. By combining simple solutions like HIT with hi-tech solutions like DNA profiling we hope to pinpoint the optimal exercise protocol to help control the risk factors most relevant to each individual and not some abstract population ‘average’.
         


         Doing the science is critical. But without translation of this ‘science’ into a useful and practical guide, one that can be used by anyone, our science fails to make an impact.


         I recommend Fast Exercise because it is an up-to-date account of the latest studies but one which also demystifies some quite complex science, opening eyes to how easily an exercise regime can fit into a daily routine.
         


         Following Michael and Peta’s advice, and our science, should help you reduce your risk of various chronic diseases and, who knows, you may even find yourself enjoying a workout for the first time!


          


         Professor Jamie Timmons PhD, UK
         


         December 2013
         


         
         


      


    

  
    
      

         
         


         

            INTRODUCTION


         


         As a medically trained journalist I frequently come across claims that seem too good to be true and often are. Occasionally, after digging around, I reconsider my original position, acknowledge that what might appear at first to be outrageous could have something in it. As the economist John Maynard Keynes once said, ‘When the facts change, I change my mind.’


         This happened to me when, in early 2012, I first heard about intermittent fasting. My initial reaction was scepticism. I assumed it would turn out to be some variation on ‘detoxing’ or other largely discredited views of how the body works. Nonetheless I decided to find out more as I’d recently discovered that I was a borderline diabetic with too much visceral fat (the fat that lies inside your abdomen). My father had died from a diabetes-related illness and I could see myself going down the same road.
         


         So I set out to examine the claim that you can lose weight and get health benefits, particularly improvements in your insulin, by changing your pattern of eating. I soon came across research done in the US and the UK which pointed to rapid fat loss and other benefits that would come from cutting my calories, not every day, but just a few days a week.
         


         As I looked deeper I discovered intermittent fasting was backed by a significant body of animal and human research. I spoke to many eminent experts, tested the claims on myself, and made a documentary for the BBC. Then, in January 2013, I wrote a book with Mimi Spencer, The Fast Diet, which summarised all this research into what we called a 5:2 diet (eat normally 5 days a week, cut your calories for 2). Using this method, I lost over 20lb of fat and my blood glucose returned to a normal level. Although this was just my experience (and personal anecdotes make poor science) it was in line with a number of clinical studies done on different forms of intermittent fasting.
         


         We still don’t know the ideal pattern for intermittent fasting, the true long-term benefits or the potential pitfalls, but since the book was published many thousands of people have followed the 5:2 regime, lost weight and contacted me to say how easy it is. And I’m pleased to say new studies are underway.


         While writing The Fast Diet, one of the areas I touched on – but only briefly – was exercise. Diet and exercise are complementary, they go together like Fred Astaire and Ginger Rogers, like Batman and Robin. And, as we will see, there are interesting parallels in the way science is transforming the way we think about both.
         


         Before making the film on fasting, I had come across a rapidly developing new area of exercise research called High Intensity Interval Training (HIIT), also known as HIT (High Intensity Training).


         One of the pioneers of this radically different approach to exercise is Jamie Timmons, Professor of Systems Biology at Loughborough University. Loughborough is home to the Centre for Olympic Studies and Research and has one of the leading sports research departments in the UK.


         When we met, Jamie made what I thought was an outrageous, almost unbelievable claim. He said that I could get many of the more important benefits of exercise from just 3 minutes of intense exercise a week. He said that if I was prepared to give it a go he was confident that in just 4 weeks I would see significant changes in my biochemistry. It seemed wildly unlikely but also immensely intriguing. So I got myself properly tested and then I went for it. The results, which I discuss on page 81, were a revelation.


         Since I had an initial conversation with Jamie back in 2011, research on HIT has exploded, with new findings coming out all the time. Even in the 18 months that I have been working on this book there has been a wealth of new studies providing mounting evidence that you really can get many of the same benefits, from short bursts of intense effort as you can from following the more traditional approach, or perhaps even more. Benefits which include:
         


         
    
            	Improved aerobic fitness and endurance

    
            	Reduced body fat

    
            	Increased upper and lower body strength

    
            	Improved insulin sensitivity


         


         These research findings form the basis of what I’ve called Fast Exercise, a practical and enjoyable way to get the maximal benefits in the minimal time.


         My co-author, leading sports journalist and coach Peta Bee, has spent her career investigating the claims of the sport and fitness industry. Unlike me she loves exercise. She’s provided invaluable experience which has helped turn theory into practice.


         

            
The Dynamo & the Slob
            


            
Michael’s motivation
            


            Peta and I approach exercise from very different perspectives. She is fantastically sporty and has been from an early age. She runs marathons for fun and adores a good hard workout. She has spent the last 20 years thinking, writing and training others to share her passion.
            


            I, on the other hand, don’t like exercise. I don’t get a high from working out or pushing myself; instead I share the views of astronaut Neil Armstrong who once said, ‘I believe that every human has a finite amount of heartbeats. I don’t intend to waste any of mine running around doing exercises.’ Or the actor Peter O’Toole who claimed, ‘The only exercise I take is walking behind the coffins of friends who took exercise.’


            All right, that is an exaggeration. Now aged 56, I see the need and I appreciate the value of being active. I also fully embrace the idea that we are born to move. When I was at medical school I played quite a lot of sport, went for runs and swam. Then I started working and could no longer find the time.


            Don’t get me wrong; I am not a complete slob. I love skiing, enjoy walks, relish swimming in the sea and like being active. I don’t actually think of any of these as ‘exercise’, something you do because you think you should.


            Exercise for me means the gym. It means going for long runs even when it is wet and cold, or trudging away on the treadmill; it is hours getting sweaty on an exercise bike or lifting heavy weights, followed by those incredulous moments when you step on the weighing scales and discover that you have hardly shifted a pound. For me, exercise is there to be endured, done because you have to, not because you want to.
            


            If I am going to exercise I want it to be short, sharp, easy to do and soon over. This, along with the science, is what first attracted me to HIT. Peta, as you might expect, came to HIT for different reasons.


            
Peta’s motivation
            


            Unlike Michael, I love exercise and the way it makes me feel. I enjoy testing my own endurance and strength and relish the fatigue that comes with being absolutely physically spent.


            My love affair with exercise started when I took up athletics at primary school – a start which eventually saw me run for Wales in my teens and early twenties. My passion for understanding how the body responds to intense effort, how it is repeatedly able to push itself to new limits, led me to study sports science at university. It was during that time that I gained a grounding in the basic principles of physiology and biomechanics and this cemented my view of fitness and how to attain it. Fitness eventually became the prime focus of my career as a journalist, and for the past 20 years I have written about sports science and fitness and their impact on health and longevity.
            


            As for HIT, in all my many years of exercising and studying the practice of exercise, I have found nothing that comes close to producing the physical and mental rewards of it. I suppose in some ways I am the living embodiment of a lifelong Fast Exerciser – not that I realised it until recently. My induction into the concept of intense bursts of effort with short bouts of recovery occurred when I first started athletics training. Several times a week I would sprint-jog, sprint-jog my way around the track – a practice I have kept up with varying degrees of effort to this day as I race up hills, around alternate edges of a football pitch, between lampposts and along lines of trees.


            Now, at 45, a busy, working mum, I no longer have the time or, to be honest, the inclination to spend more than an hour a day working out. Yes, I want to offset middle-age weight gain, to feel good and, of course, look as good as I can. And I want a body that performs well. But I want it fast. And that, in short, is the greatest appeal of HIT for me. If you want to discover a way to get fit quickly, with minimal time commitment, read on.


         


         The role of science is to question. It is by doing experiments that traditional thinking is challenged and sometimes overthrown. So, where does that leave widely held exercise beliefs? Claims such as:
         


         
    
            	To get maximum benefit you should do lots of moderate intensity exercise

    
            	If you exercise you will lose weight

    
            	You should always do lengthy warm-ups before exercising

    
            	Stretching before exercise will improve your performance and reduce your risk of injury

    
            	We all get benefit from doing exercise


         


         In this book we take a good, hard look at these and other claims. In the first part, Michael looks at the history and science of HIT, and his own attempts to put theory into practice. In the second part, Peta has put together a range of evidence-based Fast Exercise workouts, along with practical advice and tips on how to integrate HIT into your life.


         We want you to be as sceptical about our conclusions as we are about others’. We have included numerous references to the scientific literature that we have drawn on so that you can make your own judgments. These studies can be easily accessed through an internet search; most are free in their entirety; all are available as abstracts.


         We owe an enormous debt of gratitude to the numerous scientists and volunteers who have devoted their time and their bodies to uncovering the truths about exercise and who have put themselves through a range of strenuous routines in the hope of discovering the optimal ways to work out.
         


         No one size will fit all but we hope this book will give you the information you need to create an effective and enjoyable exercise regime that works for you.


         This is a book for those who, like Michael, don’t enjoy exercise but who want to keep down the fat and stay healthy in the most effective, time-efficient way. It is for those, like Peta, who love exercise and want to get the most from it. It is also for those who are simply curious about themselves and who like having their preconceptions challenged. Enjoy.


      


    

  
    
      

         
         


         

            THE TRUTH ABOUT EXERCISE


         


         Even on a day when it’s cold and grey outside and the last thing you want to do is pull on your trainers, there are good reasons for getting up and going out. Regular exercise is a powerful anti-aging medicine, providing a wide range of health and psychological benefits, from strengthening your bones to improving your brain, from reducing cancer risk to boosting your mood. You might even look better on the beach.


         Yet exercise, like diet, is an area that is swathed in popular misconceptions. There is a huge gap between what sports scientists know about exercise and what is actually done in gyms and public parks. In recent years new studies have overturned much of what we once thought was well established.


         Based on the latest research, this book will reveal, among other things:


         
    
            	How to get fit in a few minutes a day
            

    
            	Why some people get so much more benefit from exercise than others

    
            	Why high-volume, low intensity exercise like jogging rarely leads to weight loss


         


         This last claim is in many ways the most surprising and disheartening. After all, the main reason why many of us take up jogging or join a gym is because we believe it will help us shed the pounds. Burn calories, lose weight.


         If only things were so simple. Study after study has shown that conventional, low intensity exercise like jogging or swimming rarely leads to weight loss. If you want to lose fat then intensity is the key.
         


         
So what are the measurable benefits of exercise?
         


         Exercise and longevity


         One of the things we’d all expect regular exercise would lead to is a longer, healthier life. But how active do you need to be and what sort of exercise should you be doing?


         Thanks to a recent review of 22 separate studies1 which followed nearly a million people from Europe, North America, East Asia and Australasia, we know that a couch potato who gets off the sofa and starts doing around 2.5 hours of moderate activity a week (walking, cycling, jogging, swimming) can expect to reduce their mortality risk by around 19%.
         


         That sounds pretty impressive and it is the sort of figure bandied around by experts in the hope that it will encourage people to move more. The trouble is, it doesn’t. Despite numerous public health campaigns, most Europeans and North Americans don’t come close to doing 2.5 hours of moderate activity a week. Fewer than 20% of us do anything like the recommended levels.


         There are many barriers to getting more active (lack of time is the commonest excuse), but I also think the way in which the benefits of exercise are presented is not particularly compelling or convincing.


         ‘Mortality risk’, for example, is a concept that is difficult to grasp and not a great motivator. To get a better grip on what ‘mortality risk’ means I asked a statistician friend to try and explain this finding in a more comprehensible way.
         


         After grinding the numbers he concluded that if you are bone idle and start doing about 20 minutes of exercise a day then that will add about 2.2 years to your life expectancy.


         Adding 2.2 years to life expectancy sounds reasonable, but if to get this return I have to exercise 2.5 hours a week and I don’t particularly enjoy it, is that really a good investment of my time? And if I do more will I get more benefit?
         


         Fortunately, there is another, more interesting way of looking at this sort of data. It is called ‘Microlives’, and it is the brainchild of Professor David Spiegelhalter of Cambridge University. It is a brave attempt to turn complex studies into understandable facts.


         What Professor Spiegelhalter realised is that once you hit your mid-twenties you can expect to live around 57 more years. Fifty seven years conveniently translates into half a million hours, or a million 30-minute chunks of life. These 30-minute chunks he calls microlives.


         Based on this idea, Professor Spiegelhalter went through lots of studies2 and started calculating the number of microlives you win or lose by doing a range of different activities. Smoking 20 cigarettes a day, for example, shortens your life expectancy by around 8 years. This means that every pack of cigarettes you smoke will reduce your life by around 10 microlives or about 5 hours.
         


         On the other hand, each portion of fruit and vegetables you eat adds just under 1 microlife, so if you eat the recommended 5 portions a day you should get an extra 4 years of life, mainly because of your reduced risk of heart disease.


         I was pleased to see that, according to the New England Journal of Medicine, drinking a moderate amount of coffee is good for you. In fact, it turns out that drinking 2-3 cups of coffee a day (and it doesn’t seem to matter much whether it is caffeinated or not) will add 1 microlife – possibly thanks to the flavonoids in it which have an antioxidant effect. This means that the 2 cups of coffee I drink every morning not only make me sharper and cheerier afterwards, they are time well spent.
         


         If I spend 10 minutes drinking coffee and each time I have a cup I am adding around 30 minutes to my life, then that looks like a real bargain. (Unfortunately, if you go much beyond 3 cups a day the benefits begin to fade.)


         So how well does exercise compare with drinking coffee or eating vegetables? Pretty well, at least to start with. If you are a slob and start exercising for 20 minutes a day that will buy you 2 microlives – an extra hour of life.


         But the benefits of doing more exercise, at least in terms of life expectancy, then drop off dramatically. This is not a linear relationship. If you decide to exercise for an hour a day this will not add 6 microlives. The extra 40 minutes of exercise will, at most, only get you 1 extra microlife.


         In other words, after the first 20 minutes, the next 20 minutes of moderate exercise you do will only buy you an extra 15 minutes of life. If, like me, you don’t enjoy those 20 minutes it begins to look like a rather bad investment.


         This is all a bit artificial because there are clearly costs and benefits to be had that are not reflected in mortality statistics. If I smoke 20 cigarettes a day, for example, I am not only going to die younger, I am probably going to spend the last few decades of my life coughing, wheezing and generally feeling wretched. Similarly, if I exercise regularly I am likely to be more active, alert and taking fewer drugs in old age. In truth, most of us know which we would prefer.
         


         How exercise benefits your brain


         I am very fond of my brain so I was particularly encouraged when I came across a number of studies that point out how good exercise is, not just for the body, but also for the brain.


         In a study done at the University of Illinois,3 they took 59 healthy but sedentary volunteers, aged 60-79, and randomly allocated them to one of two programmes: either aerobic training or ‘toning and stretching’ exercises done for 6 months. Before and after the volunteers did these exercises, they had scans to measure the size of their brains.
         


         The results were extremely interesting: there were significant increases in the brain volume of those doing the fitness training, but not of those who just did the stretching and toning.


         One reason why this happens may be because exercise leads to the release of all sorts of proteins in the brain, including BDNF (brain-derived neurotrophic factor). This protein helps protect existing brain cells and encourages the development of new ones.
         


         So you get a bigger brain, but also one that is probably better protected against dementia.


         In another intriguing study,4 researchers followed 20,000 men and women who had had their baseline fitness measured between 1971 and 2009. During that time, 1,659 of them developed dementia. Scarily, the ones who were the least fit were almost twice as likely to succumb to dementia as those who were most fit.
         


         This was not an exercise intervention study, so we do not know if embarking on a fitness programme will actually make a difference. But it seems plausible.


         So much for the benefits. What are the risks?


         The evidence is strong that moving is much better than not moving; and, if you are like Peta and enjoy exercise for its own sake, then working out is time well spent, whatever the tangible health benefits. However, it is worth pointing out that recent studies suggest that more is not necessarily better.


         We know, for example, that excessive exercise can lead to long-term damage of your joints.


         My father, who was a keen rugby player when he was young, spent the last decade of his life in a lot of pain in his knees as a result of injuries which occurred when he was in his twenties. We know that arthritis of the lower joints (particularly knees) is far more common in footballers and some athletes than in the normal population, and a study of former PE teachers in Sweden turned up some pretty disturbing findings.
         


         In a study published in the Journal of Occupational and Environmental Health,5 researchers tracked down more than 500 men and women who had qualified from the Gymnastiska Centralinstitutet, a training college for PE teachers in Sweden, between 1957 and 1965. The subjects were, at the time of the study, mainly in their late fifties. The researchers then chose a matched group of people from the general Swedish population and did a comparison.
         


         What they found was that the former PE teachers had far higher rates of arthritis of the knee and hip than the matched group of contemporaries. Despite being slimmer and more health-conscious, they were 3 times more likely to have arthritis in the knees than people from the general population. In fact, their problems were so severe that only 20% were still working as PE teachers, and in a number of cases their joints had needed replacement surgery.


         Joint problems are common in impact sports, but oddly enough this is not the case among runners. If anything, running seems to be protective. The risk to runners who overdo it seems to be more from damage to the heart than to the joints.


         An editorial, published in the June 2013 edition of the Journal of Applied Physiology,6 pointed out that half of serious rowers and marathon runners showed early signs of fibrosis in their hearts. Fibrosis, a form of scarring, can lead to irregular heartbeats which in turn can lead to more significant problems.
         


         Before you get too worried I should stress that the men who were studied had undergone immense amounts of training, far more than the average distance runner, and this damage may be reversible, at least it is in rats.


         Nonetheless, some cardiologists who study the impact of exercise are concerned about the effects of extreme endurance sports on the heart. The authors of this review (who were both once keen long-distance runners) point out that the very first marathon runner, Phidippides, a courier who ran the 26 miles from Marathon to Athens to announce news of a Greek victory, dropped dead on arrival.


         The odds of that happening to a modern-day marathon runner are small, but as these cardiologists point out, ‘chronic extreme exercise seems to cause wear and tear on the heart’.


         Research from Denmark has also raised a few alarms about jogging too far and too fast.7
         


         In 1975 a team in Copenhagen began following a group of 20,000 Danes aged between 20 and 93. Some did regular exercise, most did not. At the start of the study and throughout the years that followed, the volunteers kept a record of how much jogging they did, how far and how intensely. Over the course of the last 37 years more than 10,000 of the people in the study have died.
         


         By comparing death rates between joggers and non-joggers, the researchers were able to show that jogging can add around 4 years to your life, which is in line with studies I mentioned earlier. This finding, when it was published, was widely reported. What was less covered was the finding that you seem to get the maximum benefits if you don’t do too much.
         


         The ideal, at least based on this study, is to jog for 30-50 minutes, 3 days a week, at a pace at which you feel ‘a little breathless but not very breathless’. You can still chat but probably not sing. Recovery days are important, which is why it is better to jog 3 times a week than 20 minutes every day.


         The sting in the tail is that beyond a certain point doing more exercise may be counter-productive. When the researchers looked at the data in detail they concluded that ‘these results showed a tendency of a U-shaped relation to mortality risk’. In other words, doing some running is better than sitting on the sofa, but doing lots of running may not be better than doing a moderate amount.


         We don’t know at what point ‘a lot’ becomes ‘too much’ but if you are exercising for more than an hour a day you are probably doing it for reasons other than optimising your health. 
         


         How can you tell if exercise is doing you any good?


         It’s all very well having big studies showing the average improvements in mortality that can be expected from doing different levels of exercise but most of us want advice that is more personal.


         How do you know if a new exercise regime is improving your health, extending your life? The obvious measure, standing on the weighing scales, is not going to be particularly revealing – not only because the scales are unlikely to move much but because changes in weight are not the best predictor of future benefits (see page 50).
         


         So what are the changes that matter? Increased strength and flexibility are important and we include a list at the back of the book of the sort of things you might want to measure before starting an exercise regime, but 2 of the most important measures are aerobic fitness and glucose tolerance.


         Aerobic fitness


         Aerobic fitness refers to your endurance or ability to keep going while doing something like jogging or running. It is a measure of how strong your heart and lungs are and how well they respond to the stresses placed upon them.


         The most widely accepted way of measuring aerobic fitness is VO2 max. This is the maximum amount of oxygen that your body can use while you are doing intense exercise. Another way of looking at it is that VO2 max is a measure of how good your heart and lungs are at getting oxygen into and round your body – how strong your engine is.
         


         VO2 max is not just a measure of how fit you are, but a powerful predictor of future health. We worry about cholesterol, alcohol, being overweight. Yet none of these matter anything like as much as your VO2 max. People with good levels of aerobic fitness are much less likely to get heart disease, cancer, diabetes or become demented.


         As we’ll see in later chapters, most people’s VO2 max rises quite sharply in response to exercise, particularly if the exercise is intense. The best way to get your aerobic fitness measured is in a lab or gym, but there are also ways to do it yourself, which we outline at the back of the book.


         Glucose tolerance


         In 1922 three scientists called Banting, Best and Collip went into a ward full of comatose and dying children. They injected each child with a substance recently extracted from the pancreas of a calf foetus. Before they had reached the last child the first children were already coming out of their comas. Their parents, who had been told nothing could be done, wept in shocked delight. It was a glorious moment in the long history of medicine, a miracle. The substance they had injected was insulin.


         The reason those children were in a coma was because they had Type 1 diabetes. They were dying because their bodies could no longer produce enough insulin. As a result their blood sugar levels had risen out of control.
         


         Prior to the identification, extraction and purification of insulin there was little that could be done for children with Type 1 diabetes. They became intensely hungry and thirsty before slipping into a coma and dying. The only treatment that appeared to make any difference was severe calorie restriction.


         The villain was glucose. Glucose is an essential part of our lives, the main fuel that our cells use for energy. But glucose is also toxic. Persistently high levels are associated with all sorts of unpleasant consequences, ranging from increased risk of diabetes, blindness, kidney failure and heart disease to amputation, cancer, dementia and death.


         Fortunately, most of us have a pancreas that will respond to a surge in glucose by pumping out insulin. Insulin is a sugar controller; it aids the extraction of glucose from blood and then stores it in places like your liver or muscles in a stable form called glycogen, to be used if and when it is needed.


         What is less commonly known is that insulin is also a fat controller. It inhibits lipolysis, the release of stored body fat. At the same time, it forces fat cells to take up and store fat from your blood. High levels of insulin lead to increased fat storage, low levels to fat depletion.


         The trouble with a Western diet, drenched in fat and sugary, carbohydrate-rich foods and drinks, is that it forces your pancreas to pump out ever increasing quantities of insulin. Up to a point this magnificent organ will cope, but ultimately it will simply give up. You are now a diabetic.
         


         Rates of diabetes worldwide have increased tenfold in the last decade and there are now at least 285 million diabetics, most of them Type 2. Unlike type 1, which normally occurs in childhood, Type 2 is largely a result of being overweight and inactive. By 2030 at least 500 million people are expected to be diagnosed as diabetic, with the same number undiagnosed.


         Why blood sugar levels matter to everyone, not just diabetics


         Though we don’t know it, many of us have persistently high levels of both glucose and insulin which, while they are not in the diabetic range, are nonetheless an indicator of future problems.


         Excess glucose in the blood – that is, glucose which has not been taken up by our cells – binds to body proteins (a process called glycation), damaging arteries and nerves. It also makes us look older. In a recent study8 600 men and women had their blood glucose levels measured and then, on the basis of their photos, had their age estimated. Diabetics and those with higher blood sugar levels were perceived as being significantly older than they were. This is probably because excess glucose attacks collagen and elastin, proteins that help make skin look supple and youthful.
         


         One of the more important measures of your biological fitness is how swiftly and effortlessly your body is able to get your blood glucose back down to safe levels. See the back of the book for more details.


         Although most forms of exercise will improve your aerobic and metabolic fitness, intensity seems to be particularly important for improving both. Intensity also matters when it comes to weight loss.


         
The weight-loss fallacy – why long and slow is not the way to go
         


         One of the main reasons we take up exercise is because we have been led to believe that it will help us lose weight. We stand on the scales, gulp, and join the gym. We go a few times a week, and pound away on the treadmill or the exercise bike. The whole thing probably takes a couple of hours, by the time we have travelled there and back, had a shower, had a chat. But we feel virtuous. At the end of our first week we optimistically get back on the scales.


         No change.


         Ah well, obviously haven’t been doing it for long enough, must keep going. So we continue going to the gym and at the end of a month discover that, despite all that time and effort, there has again been little change on the scales.
         


         How is this possible? It is so unfair. We have been repeatedly told that if we do the exercise we will reap the reward, but we don’t see any difference. It is at this point that our motivation slumps as we fail to see results and we realise we are going to have to put in hour after hour of slog for minimal gain. And then, like many before us who started out at the gym with good intentions, we give up.


         If this happens to you then take some small consolation from the fact that you are not alone. As Dr Stephen Boutcher of the School of Medical Sciences at the University of New South Wales has said, ‘Most exercise programmes designed for weight loss have focused on steady state exercise of around 30 minutes at a moderate intensity on most days of the week. Disappointingly, these kinds of exercise programmes have led to little or no loss.’9
         


         In the aerobic workout heyday of the 1980s and 90s it was universally accepted that we burn more calories from fat when working at lower intensities. Go steady, but go long, was the advice, and you will enter the ‘fat-burning zone’. Jump on any older piece of cardio equipment and you’ll see that the lower heart rate zone is still labelled ‘fat burning’.


         The truth is, however, that, although you will burn some fat at low intensity, it won’t be much and it won’t make a significant dent in your paunch.
         


         So why doesn’t moderate intensity exercise do what it is supposed to do, what we have been promised it will do? It should be straightforward. Do more exercise, burn more calories, lose more weight.


         The problem is that, when it comes to humans, things are rarely straightforward.


         Let’s look at what happened in a study done at the University of Pittsburgh10 where they followed nearly 200 overweight women for 2 years while they went through an intensive weight-loss programme. The women were asked to make a big cut in their calorie intake – they had to consume less than 1500 calories a day – and to significantly increase their exercise levels.
         


         To make sure the women kept to the programme they got lots of support. They were given treadmills to take home, they were encouraged to meet frequently and they had regular phone calls urging them to keep going.


         Initially, all went well. Six months after starting the programme, more than half the women had lost at least 10% of their body weight and most were still doing regular exercise. Then, as often happens, things began to fall apart. Most of the women lapsed and started to regain the weight they had so painfully lost. Some did manage to keep going to the 2-year mark, but to keep the weight off they were having to do significant amounts of exercise, nearly 70 minutes a day, 5 days a week.


         So why is it so difficult to shed fat? Well, part of the problem is that fat is an incredibly energy-dense substance. A pound of fat contains more energy than a pound of dynamite. This means you have to do a lot of exercise to burn even a small amount of fat.
         


         To find out just how much, I returned to Loughborough University where I was put through my paces by sports scientist Dr Keith Tolfrey.


         Keith asked me to wear a facemask attached to mobile monitoring equipment. The equipment, he told me, would measure the amount of oxygen I breathed in and the amount of carbon dioxide I breathed out. From that he could calculate the number of calories I burnt while running.


         Keith got me to run at a brisk pace around the track, while he cycled alongside shouting encouragement. I wasn’t exactly going at Olympic pace, but I was going fast enough to feel relieved when, after 10 minutes, Keith told me I could stop.


         Then he and his colleagues gathered around the data-gathering machine and announced that I had consumed around 14 calories a minute, which meant that, having run a mile, I had burnt through a grand total of… 140 calories. Not bad, I thought. But put it in perspective. A small bar of chocolate contains about 240 calories, while a large chocolate muffin comes in at an impressive 520 calories. So if you decide to have a muffin and a medium latte (150 calories) after your run, then you are topping yourself up with 670 calories.
         


         And it gets worse, because the figures I just gave you are misleading. When you are judging the benefits of exercise you really should take into account that you would also be burning quite a lot of calories just by sitting down. The fact is that most of the calories we burn come from simply keeping our bodies going. So what you want to know is not the total calorie burn (TBC) but the net calorie burn (NCB), i.e. how many extra calories you burn by running rather than lying on the sofa. Funnily enough, you are rarely given this net figure. Perhaps because it might be discouraging.


         To calculate your NCB from running a mile at a reasonable pace (doing 6 miles an hour, say, or walking at about 3mph), use these formulae:


         

            NCB from running a mile at moderate pace = 0.7 x your weight (in lb)


            NCB for walking a mile at around 3mph = 0.4 x your weight (in lb)


         


         If you compare these figures with those you will find at popular websites, where they only give you the TCB, you will see they are rather lower.11
         


         The one consoling fact about these formulae is that the heavier you are the more calories you will get through. When I did the run with Keith, I weighed 180lb, which meant that my NCB from running a mile was about 126 calories. Since then I have dropped to 160lb (through Intermittent Fasting), so I would now burn through 112 calories while covering the same distance.
         


         My wife, who is 120lb, would get through just 78 calories running a mile, 48 calories walking a mile. Life is unfair.


         Let’s look at how far would she would have to run or walk to burn through some common snacks or drinks.


         

            

               
    
                  
        
                     
            
                        	 
            
                        	CALORIES
            
                        	RUNNING
            
                        	WALKING
        
                     

        
                     
            
                        	Banana
            
                        	90
            
                        	1.1 miles
            
                        	40 mins
        
                     

        
                     
            
                        	Glass apple juice
            
                        	120
            
                        	1.5 miles
            
                        	50 mins
        
                     

        
                     
            
                        	Small glass wine/175ml
            
                        	126
            
                        	1.6 miles
            
                        	1 hour
        
                     

        
                     
            
                        	Smoothie/250ml
            
                        	140-180
            
                        	2 miles
            
                        	1 hour 20 mins
        
                     

        
                     
            
                        	Tall latte
            
                        	180
            
                        	2.2 miles
            
                        	1 hour 30 mins
        
                     

        
                     
            
                        	Small chocolate bar
            
                        	240
            
                        	3 miles
            
                        	1 hour 40 mins
        
                     

        
                     
            
                        	Large chocolate muffin
            
                        	480
            
                        	6 miles
            
                        	3 hrs 20 mins
        
                     

    
                  

               


            


         


         You can begin to see the difficulty of trying to lose weight through exercise alone.


         There are roughly 3500 calories in a pound of fat, which means that to shed a single pound of fat through exercise I would need to run at least an hour a day for 6 days. Or I could run a marathon. Either way, it is a lot of running.
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