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This book is dedicated to all my students and readers who continue to graciously spread awareness of this work. To my late father, Patrick, who encouraged me to see things differently. And to my mother, Teresa; wife, Sinead; and daughter, Lauren – thank you for your beautiful smiles.




SOME IMPORTANT GUIDELINES BEFORE WE BEGIN


Although the Oxygen Advantage programme is perfectly safe for the vast majority of people, part of the programme includes powerful exercises that simulate high-altitude training and would be similar to performing high-intensity exercise. Just as high-intensity exercise is suited only to individuals with reasonably good health and fitness, those with any medical issues should refrain from practising any of the exercises that simulate high-altitude training. (These exercises include the Nose Unblocking Exercise.)


If you are pregnant, this programme is not suitable. For those with high blood pressure, cardiovascular disease, type 1 diabetes, kidney disease, depression or cancer, it is advisable to practise only nasal breathing and the more gentle exercises including ‘Breathing Recovery’ and ‘Breathe Light to Breathe Right’ during rest and physical activity until these conditions are resolved.


If you have any medical issues then you should follow this programme only with the consent of your medical practitioner.


For further information, please visit www.OxygenAdvantage.com.




 






It isn’t the mountains ahead to climb that wear you out; it’s the pebble in your shoe


MUHAMMAD ALI










Foreword


Dr Joseph Mercola


It has been well documented that those who live at higher altitudes tend to live longer. The precise mechanism behind this is not known and could be a result of several factors. However, one of the leading candidates for this explanation is a reduced pressure of oxygen at higher altitudes.


Research is very clear that calorie restriction extends life span. But another nutrient many of us don’t frequently consider is oxygen. Just as excess calories can cause metabolic damage, excess oxygen can also prematurely damage your tissues through the generation of excess free radicals. These are highly reactive and destructive molecules that cause damage to the fats in your cell membranes, proteins and DNA. Free radicals are generated by the normal breakdown of oxygen during metabolism. We all create a certain amount of free radicals through the very act of breathing, and incorporating breathing exercises designed to maintain a healthy breathing volume seems to be an effective strategy to keep your oxygen at an optimum level, and thus minimise free radical damage.


Additionally, altitude training is a tactic many elite endurance athletes use to gain a competitive edge. One way of tapping into your body’s natural resources is to purposely expose yourself to reduced oxygen intake for a short period of time. This will improve your blood’s oxygen-carrying capacity and also increases the maximum volume of oxygen that an athlete can use, known as your VO2 max.


Of course, most of us live our lives close to sea level and do not achieve this benefit. But there are simple strategies that will allow you to access the benefits of living at a high altitude with reduced oxygen intake: keeping your mouth closed while you are breathing and practising the various exercises outlined in this book. This is a challenge during intense exercise, due to air hunger, but this is when most of the benefit actually occurs. I have personally implemented the information in The Oxygen Advantage during my high-intensity workouts. It took me several weeks to make the transition to breathing through my nose the entire time, but once accomplished, breathing became a far more efficient process for me.


Many may know that I am a major fan of using simple, inexpensive lifestyle changes to avoid expensive and dangerous medication and surgery. The strategies in The Oxygen Advantage are tools that I believe should be included in your health habit arsenal. There simply are no downsides that I can identify, and there are massive upsides. I personally use this programme, and would strongly encourage you to apply it in your life so you can reap the rewards.




INTRODUCTION


Do More with Less


We can live without food for weeks and water for days, but air for just a few brief minutes. While we spend a great deal of time and attention on what we eat and drink, we pay practically no attention to the air we breathe. It is common knowledge that our daily consumption of food and water must be of a certain quality and quantity. Too much or too little spells trouble. We also recognise the importance of breathing good-quality air, but what about the quantity? How much air should we breathe for optimum health? Wouldn’t it be fair to surmise that air, which is even more important than food or water for human survival, must also meet basic requirements?


The quantity of the air you breathe has the potential to transform everything you thought you knew about your body, your health and your performance, whether you’re a ‘pre-athlete’ just trying to get off the couch, a weekend warrior running an occasional 10K or a professional athlete in need of a game-changing edge over your competition.


You may wonder what I mean by quantity. After all, air isn’t exactly something you can binge on at the kitchen table late at night, or take too many swigs of over the weekend. But what if, in a certain sense, it was? What if healthy breathing habits were just as important as healthy eating habits in fostering maximum fitness – or in fact even more so?


In this book you will discover the fundamental relationship between oxygen and the body. Improving fitness depends on enhancing the release of oxygen to your muscles, organs and tissues. Increased oxygenation is not only healthy; it also enables greater exercise intensity with reduced breathlessness. In short, you will be able to discover better health and fitness as well as better performance.


If you do compete, you’ll also enjoy your training and competitions more than ever, because you’ll be able to achieve more with less effort. Overall fitness and sports performance are usually limited by the lungs – not by the legs, the arms, or even the mind. As anyone who engages in regular exercise knows, the feeling of intense breathlessness during sporting activity dictates exercise intensity far more than muscle fatigue. The foundation of enjoying and improving physical exercise, therefore, is to ensure that breathing is optimally efficient.


CHRONIC OVERBREATHING


Scientific research, as well as the experience of thousands of people I have worked with, has shown me the vital importance of learning how to breathe correctly. The problem is that correct breathing, which should be everyone’s birthright, has become extremely challenging in our modern society. We assume that the body reflexively knows how much air it needs at all times, but unfortunately this is not the case. Over the centuries we have altered our environment so dramatically that many of us have forgotten our innate way of breathing. The process of breathing has been warped by chronic stress, sedentary lifestyles, unhealthy diets, overheated homes and lack of fitness. All of these contribute to poor breathing habits. These in turn contribute to lethargy, weight gain, sleep problems, respiratory conditions and heart disease.


Our ancestors lived on a natural diet in a far less competitive environment and physically worked hard, a lifestyle conducive to maintaining an efficient breathing pattern. Compare that to modern-day living, in which we spend hours slouched at a desk at a computer and talking on the phone, surviving on a rushed lunch of convenience food, trying to manage a seemingly never-ending series of tasks and financial obligations.


Modern living gradually increases the amount of air we breathe, and while getting more oxygen into our lungs might seem like a good idea, it is in fact light breathing that is a testament to good health and fitness. Think of an overweight tourist and an Olympian both arriving for the Summer Games. As they picked up their luggage and carried it up a flight of stairs, who would you expect to be huffing and puffing? Certainly not the Olympian.


The biggest obstacle to your health and fitness is a rarely identified problem: chronic overbreathing. We can breathe two to three times more air than required without knowing it. To help determine if you are overbreathing, see how many of these questions you answer ‘yes’ to:




	Do you sometimes breathe through your mouth as you go about your daily activities?


	Do you breathe through your mouth during deep sleep? (If you are not sure, do you wake up with a dry mouth in the morning?)


	Do you snore or hold your breath during sleep?


	Can you visibly notice your breathing during rest? To find out, take a look at your breathing right now. Spend a minute observing the movements of your chest or abdomen as you take each breath. The more movement you see, the heavier you breathe.


	When you observe your breathing, do you see more movement from the chest than from the abdomen?


	Do you regularly sigh throughout the day? (While one sigh every now and again is not an issue, regular sighing is enough to maintain chronic overbreathing.)


	Do you sometimes hear your breathing during rest?


	Do you experience symptoms resulting from habitual overbreathing, such as nasal congestion, tightening of the airways, fatigue, dizziness or light-headedness?





Answering ‘yes’ to some or all of the questions above suggests a tendency to overbreathe. These traits are typical of what happens when the amount of air we breathe is greater than what we need. Just as we have an optimal quantity of water and food to consume each day, we also have an optimal quantity of air to breathe. And just as eating too much can be damaging to our health, so can overbreathing.


The unconscious habit of overbreathing has hit epidemic proportions all across the industrialised world, and it’s highly detrimental to our health. Chronic overbreathing leads to loss of health, poor fitness and compromised performance, as well as contributing to many ailments including anxiety, asthma, fatigue, insomnia, heart problems and even obesity. It may seem strange that such a disparate range of complaints can be caused by or worsened by overbreathing, but the breath of life influences literally every aspect of our health.


The purpose of this book is to return you to how you were meant to live and breathe. I will teach you simple methods that will counteract bad breathing habits, unearthing a new well of cardiovascular fitness that will improve your overall health and well-being. Serious athletes will achieve new levels of performance, fitness enthusiasts will unleash untapped potential, and those who are still trying to manage their health will overcome barriers to a more healthy lifestyle.


But, as with all conditions, to arrive at the remedy it’s crucial to first understand the ailment.


It is how you breathe during your daily life that determines how you breathe during physical exercise. Breathing too much air every minute, every hour, every day translates into excessive breathlessness during exercise. If our breathing is off during rest, it would be unreasonable to expect it to automatically correct itself during physical exercise. The seemingly innocuous tendency to breathe through the mouth during the day or night and breathe noticeably during rest means you will be more breathless during training and often limits your capacity to go faster and further.


These poor breathing habits can be the difference between a healthy and vibrant life and an ill and feeble one. Overbreathing causes the narrowing of airways, limiting your body’s ability to oxygenate, and the constriction of blood vessels, leading to reduced blood flow to the heart and other organs and muscles. These systemic impacts affect your health profoundly, whether you’re a professional athlete or your main exercise is walking up the stairs of your house. Great sports careers can plateau or even be cut short by an athlete’s overbreathing. The lungs let the individual down, and no matter how strong the rest of the body is, unnecessary, excess breaths take their toll. As most athletes know, our lungs give out long before our arms and legs.


It all comes down to our need for that invisible yet vital basis for human life: oxygen. Here’s the paradox: the amount of oxygen your muscles, organs and tissues are able to use is not entirely dependent on the amount of oxygen in your blood. Our red blood cells are saturated with between 95 and 99 per cent oxygen, and that’s plenty for even the most strenuous exercise. (A few of my clients with serious pulmonary disease have a lower oxygen saturation level, but this is very rare.) What determines how much of this oxygen your body can use is actually the amount of carbon dioxide in your blood. You may remember from biology lessons that we breathe in oxygen and breathe out carbon dioxide, also called CO2. Most people learn that carbon dioxide is just a waste gas that we exhale from our lungs, but it is not a waste gas. It is the key variable that allows the release of oxygen from the red blood cells to be metabolised by the body. This is called the Bohr Effect. Understanding and utilising this physiological principle will allow you to stop overbreathing.


Discovered over a hundred years ago, the Bohr Effect explains the release of oxygen to working muscles and organs. Most people don’t realise that the amount of carbon dioxide present in our blood cells determines how much oxygen we can use. The crux of it is this: how we breathe determines the levels of carbon dioxide present in our blood. When we breathe correctly, we have a sufficient amount of carbon dioxide and our breathing is quiet, controlled and rhythmic. If we are overbreathing, our breathing is heavy, more intense and erratic and we exhale too much carbon dioxide, leaving our body literally gasping for oxygen.


It’s very intuitive: if we breathe better, increasing the amount of carbon dioxide inside us, then we can deliver more oxygen to our muscles and organs, including the heart and brain, and thus heighten our physical capacity. All we’re really doing is assisting the body in working the way it was meant to work in the first place.


BRINGING THE MOUNTAIN TO YOU


To understand how part two of the Oxygen Advantage works, let’s look at an example most of us are familiar with: high-altitude training, a technique often used by elite athletes to improve their cardiovascular fitness and to improve their endurance. High-altitude training first came to the attention of coaches and athletes during the 1968 Summer Olympics, which were held in Mexico City at a height of 2,300 metres. Many competing athletes found that when they returned to sea level, their performance surpassed their previous personal best, prompting coaches to question whether athletes might perform better if they lived or trained at high altitude.


At high altitude the air is thin, which results in the reduced atmospheric pressure of oxygen. The body adapts to this environment by increasing the number of red blood cells. Think of red blood cells as your very own Popeye’s spinach, only they come from your body instead of out of a can. Upping the presence of red blood cells translates into improved oxygen delivery to the muscles, a reduction of lactic acid build-up, and stronger overall performance, including longer endurance and a lower risk of inflammation and injury. But of course the catch is that high-altitude training is not available to most of us – which brings me to the goal of this book.


You don’t need to go to the mountain. The mountain can come to you.


I will show you how to make this happen through simple techniques that in effect take you up a mile high. By learning how to simulate high-altitude training, you will increase the oxygen-carrying capacity of your bloodstream, allowing your red blood cells to fuel new capabilities. Additionally, it will help you to sustain sharper psychological focus during physical activity as you become less conscious of the act of breathing. This will free you to devote more attention to maintaining proper form while exercising, or formulating strategy in a competitive sport.


If you reduce your breathing and properly regulate the amount of air you take in, you will teach your body to breathe more efficiently, and you will become healthier. No matter what your athletic baseline is to begin with, better breathing will revolutionise your fitness, your endurance, and your performance. I know this for a fact because I have experienced it myself. I was once a chronic overbreather.


Back in 1997 I was an executive in the corporate world, but since childhood I had experienced poor health as a result of asthma. My identity was based on everything that I wasn’t. I wasn’t fit, I wasn’t healthy, and I wasn’t confident. I looked desperately for a solution to my health problems. Then I found it.


My life changed for ever when I discovered the work of the late Dr Konstantin Buteyko, a brilliant Russian physician who conducted groundbreaking research to determine the optimal breathing for astronauts during the Soviet Space Race. The Cold War had trapped his pioneering methods on the other side of the Iron Curtain, but starting in the 1990s they began to be known in the rest of the world. Using breathing exercises based on Buteyko’s teachings, I successfully reversed my own sleep-disordered breathing and chronic asthma, fully recovering from the conditions I had suffered from my whole life. Inspired, I left my corporate job and trained directly under Dr Buteyko. Thanks to his work, my life underwent a profound transformation. When you experience something like that, it’s impossible not to want to share it. In my case, sharing it has become my passion and my profession.


Over the last thirteen years I have built on Dr Buteyko’s innovative approach and developed the Oxygen Advantage programme not only for significantly improving asthma control but also for helping to improve anyone’s health and fitness. I have worked with more than 5,000 individuals, running the gamut from lifelong couch potatoes to ripped-ab Olympians.


I’d like to tell you three stories about people whose lives radically changed because they learned how to stop overbreathing. One is a competitive athlete, one is a newly converted fitness junkie, and one was just trying to lose weight and to become a little healthier.


BREATHING EXCESSIVELY


In the Croke Park arena in Dublin, where I’m from, more than eighty thousand fans regularly crowd into the stadium to watch their favourite football teams compete. Every game feels like Super Bowl Sunday at ‘The Croker’. Irish football is more than a sporting event – it’s a passion, a way of life and a source of national pride. While the players are considered semi-professional, management spends considerable sums of money on the latest sports technology for the team members and closely monitors their lifestyle and physiological parameters, 24/7. If a player eats chips late at night, management knows.


I met David when he was a rising star at Croke Park. He was twenty years old and trained five days a week with his team. He was in excellent physical shape, but he frequently succumbed to breathlessness and experienced nasal congestion and coughing. There was nothing more exhilarating for David than to play in front of a packed stadium, but after every game he was dogged by a barking cough, and his lungs felt like they were full of junk. He worked hard at his training and even harder at hiding his symptoms from his coaches and their electronic monitors. Finally David paid a visit to his doctor and was prescribed medication, which helped slightly, but he still struggled to keep up with his fellow players, and still worried that he would be dropped from the team if his coaches found out about his difficulties.


When I first started working with David, he displayed all the characteristics of a person who was breathing far more than his body required. He breathed heavily and through his mouth, even while resting. He was getting oxygen into his lungs, but too much, and he wasn’t self-regulating in the way that was natural – and indispensable – for a competitive athlete. Through bad habits accumulated over the years, his body was out of sync with his breath, and he had become unable to meet his own needs for CO2.


I went through my programme with David and he practised the exercises exactly as described in this book: reduced breathing, breath holding during training and keeping his mouth closed at night to train him to breathe through his nose. Today, David is one of the star players on his team and no longer has to hide his breathlessness from his coach. But he still has to hide his love of chips.


Like David, many competitive athletes breathe excessively, regardless of how many years they have spent training. For some, no matter how hard they train, they will never attain their ideal fitness. In addition, in order to maintain their fitness, they will need to train more than their peers. The first time athletes hear of the effects of chronic overbreathing it can take a little while to sink in, although often it comes as a revelation, answering questions that have been at the back of their minds for years and giving them a whole new understanding of their training. By incorporating simple practices into your existing training programme, you can enjoy a more intense workout without putting extra strain on your lungs. One factor that differentiates elite athletes from others is their ability to exercise at a higher intensity with reduced breathlessness. This book will help you to understand the factors that allow oxygen to be released to organs and working muscles, enabling you to improve running economy (lowering the energy expended during running) and increase VO2 max (the maximum capacity of the body to transport and use oxygen).


Throughout the years I have witnessed miraculous results with all types of athletes, including rugby players, football players, runners, cyclists, swimmers and Olympic competitors. So many of these athletes suffered from excessive breathlessness, weak diaphragms and inefficient breathing, and the difference efficient breathing brought to their athletic ability has been nothing short of amazing to witness. Developing body strength while ignoring breathing efficiency is counterproductive, and this book will show you how to build your respiratory stamina alongside any athletic training programme.


HARNESSING EXPLOSIVE ATHLETIC POTENTIAL


While David’s story is powerful, don’t think that better breathing techniques only benefit elite athletes. They can be just as transformative for ‘normal’ people, and in fact, often more so. Take the case of Doug.


Doug is a high-powered American professional in his mid-forties. Since childhood he battled asthma, and he never considered himself an athlete. Doug’s brother, on the other hand, was the sporty one. When they were kids, they would go to the park where his brother would play basketball with their dad, while Doug just watched. Doug always felt like there was something wrong with his body. He did manage to row in college for a year, trying to follow in his father’s footsteps, but after each training run his lungs would scream for mercy. His aerobic capacity – or lack thereof – limited him, keeping an athletic lifestyle out of reach. But finally, when his father started to become frail, Doug resolved to take action so that he would be around for his own kids and grandkids.


Doug started running, but he fell into his habitual gasping for breath after just a handful of steps. He realised he needed to rebuild his cardiovascular fitness from the ground up, and that’s when he contacted me. By incorporating the simple programme described in this book into a busy work and family life, he started making progress. From being able to run only 10 feet with his mouth closed, he progressed to running a 10K in a few months, then a half-marathon after a few more, and finally the Big Sur Marathon in California less than a year after we began working together.


Doug needed to let go of lifelong breathing habits. Overbreathing distorted his self-understanding and turned him into someone that he wasn’t. I needed to convey to Doug that inheriting the genetic predisposition to asthma didn’t mean he should resign himself to a life of breathing problems. Asthma has been around for thousands of years, with records dating back as far as ancient Egypt. However, it has become much more prevalent since the 1980s, and considering that our gene pool doesn’t change in forty years, it is necessary to look at lifestyle and address the impact that this has on our breathing. Currently 235 million people around the world have asthma, and if you add the number who have cyclist’s cough, exercise-induced asthma or other lung-limiting conditions, the number skyrockets.


Over the years, I have worked with thousands of people like Doug who have been diagnosed with asthma, and it’s nearly always the same story: explosive athletic potential is limited by a condition they don’t think they can ever overcome. By not addressing the root problem, enthusiasts like Doug often devote their formidable willpower to training practices that inevitably lead them back to square one. It doesn’t have to be this way. At first it may seem counterintuitive to think that implementing simple techniques over a short period of time can reverse decades of limitations, but that’s how transformative correcting breathing is. With breath-holding exercises that unblock the nose and combat wheezing or coughing, non-professional athletes – even those with asthma – can lift their passions to an entirely new level.


You may not have major athletic goals. Some of us just want to get to a weight that makes us feel good when we look in the mirror. For many people struggling to attain this sense of satisfaction, the barrier is standing right there – not in front of them, but inside them in the quantity of air they are taking in. Without correct breathing, it’s like walking up a down escalator – you get nowhere.


FEELING DEFEATED


There wasn’t a diet Donna hadn’t tried. You’ve heard of them all: low carb, South Beach, The Zone, Weight Watchers, Jenny Craig, Mediterranean, Atkins, Slim Fast. You name it, she had been on it. Her medicine cabinet was filled with fat burners, carb blockers and a host of appetite suppressants. For twenty-five years she had believed that with each new diet she would finally lose the extra 18 kilos she carried, finally be able to step outside in something other than black, form-hiding clothing, and finally reclaim the health she enjoyed when she was younger. But after the initial enthusiasm of beginning a new diet faded, the weight she lost would return and a profound sense of failure would set in.


When Donna came to see me, she was defeated. She had spent thousands of pounds to slim down again and again, but she was still 18 kilos overweight – and still miserable. She had tried just as many exercise programmes as diets, but always ended up quitting because she ran out of breath after minimal exertion. As is the case for so many people, oxygen felt like an opponent rather than an ally. The sensation of intense breathlessness limited her physical endurance far more than muscle fatigue.


‘I can’t exercise because I’m too heavy,’ Donna said. ‘And I can’t lose weight because I can’t exercise.’ During the few times that Donna did visit the gym, she felt totally self-conscious and out of place. She panted on the treadmill while beautifully sculpted bodies decked out in form-fitting clothing jogged effortlessly on either side of her, adding another blow to her self-confidence.


It was a vicious circle, but one I had seen many times before. Her body wasn’t properly metabolising oxygen. Donna needed a simple routine that wouldn’t put excess stress on her body and breathing, but would give her fast, concrete results to keep her motivated and boost her confidence. I gave her simple breathing exercises and encouraged her to practise breathing through her nose while watching television or working at her desk.


In two weeks, Donna lost 2½ kilos. She didn’t modify her diet, but her breath-reduction exercises gave a kickstart to the oxygen levels in her blood, which caused her body to process foods more efficiently and naturally supressed her appetite. She benefited from one of the most startling aspects of my programme: substantial gains can be accomplished while literally sitting on the couch. Once you see this progress, however, the last thing you’ll want to do is keep sitting.


Today Donna has lost 13½ kilos, and more important, she finds it much easier to keep them off. My work with her and so many other people in similar situations has nothing to do with what to eat or not eat. It’s critical to take a step back from the table as well as the scales in order to get a big-picture view of the problem. Weight loss only occurs when we burn more calories than we eat, and our breathing has a direct bearing on this process. By focusing on not just how much we eat but how much we breathe, we cause our consumption-to-burning ratio to even out. With properly oxygenated cells, our bodies operate more efficiently, even – or especially – in passive activities like sitting. A desire for more water and less processed food naturally follows. This is why diet work is not a part of this book. The only guidance I give to people like Donna is to eat when hungry and stop when satisfied, allowing self-control to come from the inside. Putting better breathing at the centre of your health plan makes you look and feel better.


The Oxygen Advantage programme detailed in this book is the culmination of my work with thousands of people like David, Doug and Donna. It empowers people, regardless of their activity level, to improve their health, fitness and performance – without training more or taking any drug or supplement. The programme also provides participants with the ability to easily and accurately measure advances and ensures that exercise is done safely, reducing the risk of injury. Lastly, the Oxygen Advantage programme can be tailored to anyone and any lifestyle, enabling you to seamlessly incorporate it into your daily obligations and exercise routine.


The chapters to come will provide knowledge and practical breathing techniques so that you can optimise oxygen release at a cellular level. The simple practices I will explain, while unknown to most athletes, have been utilised since ancient times to great effect. All you need to apply them is a straightforward understanding of how your breathing affects the oxygenation of your body.


Part I of this book, ‘The Secret of Breath’, explains in greater detail the function of oxygen and CO2 in your body and helps you to evaluate how fit you actually are. You’ll learn about the importance of nose breathing over mouth breathing, as well as the first key technique that will begin to reverse overbreathing. I will also teach you about the ancient breathing secrets that have been used for centuries.


In Part II, ‘The Secret of Fitness’, you will learn about red blood cells and how utilising them the way Olympic athletes do will carry you into a new realm of fitness. This section also introduces you to simulated high-altitude training and teaches you how to find ‘the zone’ mentally as well as physically.


Part III, ‘The Secret of Health’, explores how better breathing naturally leads to weight loss and reduces the risk of sports-related injuries. It also explains the relationship between oxygenation and improved heart function. And for people prone to asthma, it gives you the tools to eliminate exercise-induced asthma.


Part IV takes everything you’ve learned and shows you how to construct your own personal Oxygen Advantage programme. This section is geared towards specific groups based on their health and fitness. Breathing is generally an involuntary activity that we engage in unconsciously and rarely think about, but it’s there always, every single moment we’re alive, either helping us forward or holding us back. The point of this book is to elevate your awareness of how you can harness your breath to reclaim your body’s natural ability to breathe in a way that will help you to achieve lifelong health and fitness, whether you are running to catch up with your kids or running to win a gold medal. My promise is that by applying the concepts and simple exercises in this book, each and every person, whether they consider themselves an athlete or not, will be able to attain tangible and profound improvements to their health, fitness and performance within just a few weeks. Isn’t it time you did more – conditioning, winning, living – with less effort?




PART I


The Secret of Breath




CHAPTER 1


The Oxygen Paradox


Sport has always been the great love of Don Gordon’s life. He loved everything about it – the sweat, the competition, the adversity, the triumph. Growing up, he attended many races and football matches with his father, watching his favourite competitors and aspiring to be just like them. Nothing compared to the atmosphere of a good game: the excitement of the fans, the shouts of encouragement (or profanities, according to the progress of the game), and always the belief and the hope that one day he would be just like the athletes he idolised.


As a teenager, cycling was Don’s sport. He spent hours training on his bike, but he could never quite keep up with his fellow cyclists. He tired quickly and more often than not found himself breathless, watching from a distance as his friends rode their bikes further and longer than he ever could. As time passed, Don reluctantly gave up his dream of competing like the athletes he so admired as a boy. He finally accepted that there was no place for him in the world of competitive cycling.


Twenty years later Don had become director of European operations in a leading American technology firm. While on a trip to Europe, he happened across my Oxygen Advantage programme. Because Don had tried so many things before, he was sceptical, but he decided to give it a shot. He got in touch with me, and in our first session together I gave him the crash course I gave you in the Introduction to this book. He had never considered the relationship between physical capacity and correct breathing, but with a new understanding of the potential from improved body oxygenation, Don began practising the exercises I gave him. Within days he felt better and had greater energy than ever before. Fast-forward to today: Don has been free of wheezing, allergies and medications for more than seven years. He is also now a competitive long-distance cycler, and in his most recent race he finished first in his age division. And here’s the best part: at the age of fifty-eight, he had the twenty-ninth fastest overall time across a wide field of competitors, including exceedingly fit twenty- to thirty-year-olds. He has finally come to resemble the athletes he so looked up to as a boy.


Getting his breathing right was the key to changing everything for Don. Breathing is natural and involuntary. We don’t have to remember to breathe in and out. If we did, either we would have to devote all of our time and energy to it, or we would have stopped living a long time ago. But while breathing is our most instinctive act, many factors of modern life negatively affect our breathing, and worse still, we’re highly misinformed about how our breathing affects our bodies during physical exertion. During a presentation to a group of runners who were due to compete in the Dublin City Marathon the next day, I posed this question: ‘Who here believes that taking a large breath into the lungs during rest will increase oxygen content of the blood?’ Without hesitation, 95 per cent of the runners raised their arms. They were wrong, but they aren’t alone – this belief is widespread in the world of sports and fitness. But taking a large breath into the lungs during rest will not increase oxygen content. It is exactly the wrong thing to do if you seek greater endurance.


Based on this misconception, many athletes adopt the practice of intentionally taking deep breaths during rest and training, and especially when their bodies are overtaxed. By doing so, however, they in fact limit and sometimes even diminish their performance.


As I will explain, however, it is possible to reverse these negative influences of modern life and to condition our body to breathe healthy amounts of air during resting periods. By doing so, we ensure that the right amount of oxygen is powering our muscles, lungs and heart. This will lead to reduced breathlessness during physical exercise, which in turn will make improved fitness more attainable. Better breathing is the gateway to a new realm of health.


Before you start the Oxygen Advantage exercises, it is important for you to have a basic understanding of the respiratory system and the role of carbon dioxide in your body. If you would like to bypass the science, you can go straight to Chapter 2, but the more you know, the more you can work with your body and not against it.


THE RESPIRATORY SYSTEM


Your respiratory system comprises the parts of your body that deliver oxygen from the atmosphere to your cells and tissues and transport the carbon dioxide produced in your tissues back into the atmosphere.


Your respiratory system contains everything you need to adequately oxygenate your body for exercise and high-performance sports … so long as you allow it to function properly. When we breathe, air enters the body and flows down the windpipe (trachea), which then divides into two branches called bronchi: one branch leads to the right lung, the other to the left. Within your lungs, the bronchi further subdivide into smaller branches called bronchioles, and eventually into a multitude of small air sacs called alveoli. To visualise this complex system, imagine an upside-down tree. Your trachea is the trunk and the bronchi form two large branches at the top of it, from which the smaller branches of the bronchioles grow. At the end of these branches are the ‘leaves’ – the round sacs of the alveoli, which transport oxygen into the blood. It is quite a striking example of evolutionary balance and beauty that the trees around us that give off oxygen and the trees in our lungs that absorb it share a similar structure.


The lungs contain approximately 300 million alveoli, each of which is surrounded by tiny blood vessels called capillaries. To put this immense number in context, the area of contact between your alveoli and blood capillaries is equivalent to the size of a tennis court. This large, impressively contained surface provides the potential for an extremely efficient transfer of oxygen to the blood.
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As I’ve explained, oxygen is the fuel that muscles need to work efficiently. It is, however, a common misconception that breathing in a larger volume of air increases the oxygenation of the blood. It is physiologically impossible to increase the oxygen saturation of the blood in this way, because the blood is almost always already fully saturated. It would be like pouring more water into a glass that is already filled to the brim. But what is oxygen saturation exactly, and how does it relate to properly oxygenating our muscles?


Oxygen saturation (SpO2) is the percentage of oxygen-carrying red blood cells (haemoglobin molecules) containing oxygen within the blood. During periods of rest the standard breathing volume for a healthy person is between 4 and 6 litres of air per minute, which results in almost complete oxygen saturation of 95 to 99 per cent. Because oxygen is continually diffusing from the blood into the cells, 100 per cent saturation is not always feasible. An oxygen saturation of 100 per cent would suggest that the bond between red blood cells and oxygen molecules is too strong, reducing the blood cells’ ability to deliver oxygen to muscles, organs and tissues. We need the blood to release oxygen, not hold on to it. The human body actually carries a surplus of oxygen in the blood – 75 per cent is exhaled during rest and as much as 25 per cent is exhaled during physical exercise. Increasing oxygen saturation to 100 per cent has no added benefits.


The idea of taking bigger breaths to take in more oxygen is akin to telling an individual who is already eating enough food to provide their daily caloric needs that they need to eat more. Many of my students initially have a hard time grasping this. For years they have been indoctrinated with the ‘benefits’ of taking deep breaths by well-meaning stress counsellors, yoga practitioners, physiotherapists and sports coaches, not to mention the Western media. And it’s easy to see why this belief is perpetuated: taking a large breath can actually feel good, even if it can actually be bad for you. Just as a cat enjoys a good stretch following a midday nap, taking a big breath into the lungs stretches the upper part of the body, allowing a feeling of relaxation to follow. But this leads many to believe that with breathing, bigger is better.


REGULATION OF BREATHING


There are two main aspects to the way you breathe: the rate or number of breaths you take in the space of 1 minute; and the volume or amount of air drawn into your lungs with each breath. Although the two are separate, one generally influences the other.


The volume of each breath of air we inhale and exhale is measured in litres, and measurements are usually taken over 1 minute. In conventional medicine the accepted number of breaths a healthy person takes during that minute is ten to twelve, with each breath drawing in a volume of 500 millilitres of air, for a total volume of 5 to 6 litres. To visualise this amount of air, imagine how much air would be contained in about three empty 2-litre soft drink bottles. If a person is breathing at a higher rate – at twenty breaths per minute, for example – then the volume will also be higher. But overbreathing doesn’t just come from an elevated rate. A lower rate can have the same effect if the individual is taking in too much air with each breath; ten large breaths of 1,000 millilitres would also be evidence of overbreathing. In the next chapter, you will be able to measure your own relative breathing volume using a breath hold test called the Body Oxygen Level Test, or BOLT.


So how do we ensure that we breathe correctly so as to make optimal use of our amazing respiratory system? As odd as this may seem, it’s not oxygen that exerts the primary influence on your breathing efficiency, but carbon dioxide.


The rate and volume of breathing is determined by receptors in the brain that work in a way similar to a thermostat regulating the heating system in a home. However, instead of monitoring fluctuations in temperature, these receptors monitor the concentration of carbon dioxide and oxygen in your blood, along with the acidity or pH level. When levels of carbon dioxide increase above a certain amount, these sensitive receptors stimulate breathing in order to get rid of the excess gas. In other words, the primary stimulus to breathe is to eliminate excess carbon dioxide from the body.


Carbon dioxide is an end product of the natural process of breaking down the fats and carbohydrates we eat. CO2 is returned from the tissues and cells to the lungs via blood vessels and any excess is exhaled. Crucially, however, part of your body’s quotient of carbon dioxide is retained when you exhale. Correct breathing both relies on and results in the right amount of carbon dioxide being retained in your lungs. Understanding this is just as important for serious athletes as it is for anyone interested in basic fitness or in weight management.


Think of it this way: CO2 is the doorway which lets oxygen reach your muscles. If the door is only partially open, only some of the oxygen at our disposal passes through and we find ourselves gasping during exercise, often with our limbs cramping. If, on the other hand, the door is wide open, oxygen flows through the doorway and we can sustain physical activity longer and at a higher intensity. But to understand how our breathing works we must dig a bit deeper into the crucial role carbon dioxide plays in making it as efficient as possible.


Chronic hyperventilation or overbreathing simply means the habit of breathing a volume of air greater than that which your body requires. It does not necessarily manifest as dramatic symptoms, such as the panting a person might experience during a panic attack. When we breathe in excess of what we require, too much carbon dioxide is exhaled from the lungs and hence is removed from the blood. It forces that door to a more closed position, making it harder for oxygen to pass through. Breathing too much for short periods of time is not a significant problem, as no permanent change in the body occurs. However, when we breathe too much over an extended period of days to weeks, a biochemical change takes place inside us that results in an increased sensitivity or lower tolerance to carbon dioxide. With this lower set point, breathing volume remains above normal as the receptors in the brain continuously stimulate breathing in order to get rid of carbon dioxide that is perceived to be in excess of the receptor’s programmed limits. The result is the habit of chronic overbreathing or chronic hyperventilation, with all its negative manifestations. In other words, certain circumstances can train our body to breathe in such a way that goes against its own interests. To counteract these bad habits, you must retrain yourself to breathe better.


I often ask my groups of students this question: ‘Who feels that they are more tired than they should be?’ Usually about 80 per cent raise their hands. My job is to help them understand why. With the aid of a pulse oximeter, I have measured the oxygen saturation of thousands of people and the vast majority display normal blood oxygen saturations of between 95 and 99 per cent.* Their blood oxygen saturation is normal, yet they constantly feel tired. Why would this be? The problem is not a lack of oxygen in their blood, but that not enough oxygen is being released from the blood to tissues and organs, including the brain, resulting in feelings of lethargy and exhaustion. This happens because too much carbon dioxide has been expelled from their bodies. As we shall see further on, habitual overbreathing influences the release of oxygen from red blood cells, the consequences of which can affect day-to-day well-being as well as performance during exercise. This ties back to the Bohr Effect, which I touched on in the Introduction and will expand on in a few pages.


One’s breathing volume can be two or three times the required amount without it being overtly noticeable. Once the pattern of overbreathing is established, it is often maintained by an occasional deep breath or sigh. When such a habit becomes ingrained both mentally and physically, you will breathe in excess of what is required every minute, every hour, and every day. This subtle alteration to your body’s natural functioning can hinder you greatly. And it doesn’t just happen while we’re conscious; many people sleep with their mouth open, and whether they realise it or not, this drags down their physical and mental energy.


So why is it that the benefits of light breathing are relatively unknown? It is difficult to know the exact answer, although a number of points are worth bearing in mind. The first is that air is weightless and therefore difficult to measure, and breathing can change quickly and effortlessly during the measuring process. The second is that doctors learn how oxygen is released from the red blood cells early on in their studies – the Bohr Effect is described in most basic medical school physiology textbooks – so it is possible that this information is simply forgotten by the time of graduation. Another reason may be that overbreathing affects each person individually, resulting in a wide variety of problems that may not necessarily appear to be connected, from cardiovascular, respiratory and gastrointestinal issues to general exhaustion. To add even more confusion, not everyone who overbreathes will develop obvious symptoms, as the effects of hyperventilation depend on genetic predisposition.


Finally, given the lack of awareness of the relationship between breathing volume and health, so many chronic over-breathers have learned to tolerate the stunted levels of energy and fitness incorrect breathing leaves them with in day-to-day life. But shaking ourselves out of this complacent attitude towards our breath and putting it at the centre of our health often produces more dramatic changes than any diet.


So how can we regulate the amount of air we breathe in order to optimise our fitness and athletic performance? As you know by now, the vital ingredient is carbon dioxide.


CARBON DIOXIDE: NOT JUST A WASTE OF GAS


The concentration of carbon dioxide in the earth’s atmosphere is very low, which means that we don’t carry it into our lungs when we breathe. Instead we produce it in tissue cells during the process of converting food and oxygen into energy. Maintaining a correct breathing volume ensures that the ideal amount of carbon dioxide remains in the lungs, blood, tissues and cells.


Carbon dioxide performs a number of vital functions in the human body, including:




	Offloading of oxygen from the blood to be used by the cells.


	The dilation of the smooth muscle in the walls of the airways and blood vessels.


	The regulation of blood pH.






DELIVERY OF OXYGEN FROM THE BLOOD TO THE MUSCLES AND ORGANS




Haemoglobin is a protein found in the blood, and one of its functions is to carry oxygen from the lungs to the tissues and cells. A fundamental element of the Oxygen Advantage technique is to understand the Bohr Effect – the way in which oxygen is released from haemoglobin and delivered to the muscles and organs. This process forms the core of unlocking your body’s true fitness potential, allowing you to raise your game and achieve the results you really want.


The Bohr Effect was discovered in 1904 by the Danish physiologist Christian Bohr (father of Niels Bohr, the Nobel Prize-winning physicist – and footballer). In the words of Christian Bohr, ‘The carbon dioxide pressure of the blood is to be regarded as an important factor in the inner respiratory metabolism. If one uses carbon dioxide in appropriate amounts, the oxygen that was taken up can be used more effectively throughout the body.’


The crucial point to remember is that haemoglobin releases oxygen when in the presence of carbon dioxide. When we overbreathe, too much carbon dioxide is washed from the lungs, blood, tissues and cells. This condition is called hypocapnia, causing the haemoglobin to hold on to oxygen, resulting in reduced oxygen release and therefore reduced oxygen delivery to tissues and organs. With less oxygen delivered to the muscles, they cannot work as effectively as we might like them to. As counterintuitive as it may seem, the urge to take bigger, deeper breaths when we hit the wall during exercise does not provide the muscles with more oxygen but effectively reduces oxygenation even further. In contrast, when breathing volume remains nearer to correct levels, the pressure of carbon dioxide in the blood is higher, loosening the bond between haemoglobin and oxygen and facilitating the delivery of oxygen to the muscles and organs. John West, author of Respiratory Physiology, tells us that ‘an exercising muscle is hot and generates carbon dioxide, and it benefits from increased unloading of O2 (oxygen) from its capillaries’. The better we can fuel our muscles with oxygen during activity, the longer and harder they can work. In light of the Bohr Effect, overbreathing limits the release of oxygen from the blood, and in turn affects how well our muscles are able to work.


DILATION AND CONSTRICTION OF AIRWAYS AND BLOOD VESSELS


Breathing too much can also cause reduced blood flow. For the vast majority of people, 2 minutes of heavy breathing is enough to reduce blood circulation throughout the body, including the brain, which can cause a feeling of dizziness and light-headedness. In general, blood flow to the brain reduces proportionately to each reduction in carbon dioxide. A study by Dr Daniel M. Gibbs, which was published in the American Journal of Psychiatry, to assess arterial constriction induced by excessive breathing, found that the diameter of blood vessels reduced in some individuals by as much as 50 per cent. Based on the formula π (pi)r squared, which measures the area of a circle, blood flow decreases by a factor of four. This shows you how radically overbreathing can affect your blood flow.


Most people will have experienced constriction of blood flow to the brain resulting from overbreathing. It doesn’t take very long to feel the onset of dizziness from taking a few big breaths in and out through the mouth. Similarly, many individuals who sleep with their mouths open may find it difficult to get going in the morning. However long they sleep, they are still tired and groggy for the first few hours after waking. It is well documented that habitual mouth breathing during waking and sleeping hours results in fatigue, poor concentration, reduced productivity and a bad mood. Hardly an ideal recipe for quality living, or a productive exercise programme.


The same can also be true of individuals whose occupation involves considerable talking, such as schoolteachers or salespeople. People in these professions are often all too aware of how tired they feel after a day of work, but the exhaustion that follows endless business meetings is not necessarily due to mental or physical effort – more likely it is a result of the effects of elevated breathing levels during excessive talking. It is normal for breathing to increase during physical exercise as the body demands more oxygen to convert food into energy. However, in the case of talking, breathing increases without an actual need for more oxygen, causing a disturbance to blood gases and reducing blood flow.


Depending on genetic predisposition to asthma, the loss of carbon dioxide in the blood can also cause the smooth muscles of the airways to constrict, resulting in wheezing and breathlessness. However, an increase of carbon dioxide opens up the airways to allow a better oxygen transfer to take place and has been shown to improve breathing for persons diagnosed with asthma. But at the end of the day, we’re all operating on the same spectrum, with good breathing at one end and bad breathing on the other. It’s not just people with asthma who benefit from less constricted airways. The feeling of chest tightness, excessive breathlessness, cough, and the inability to take a satisfying breath is experienced by many athletes, including those without a prior history of asthma, but can be eliminated by simply improving the way you breathe.



THE REGULATION OF BLOOD pH


In addition to determining how much oxygen is released into your tissues and cells, carbon dioxide also plays a central role in regulating the pH level of the bloodstream: how acidic or alkaline your blood is. Normal pH in the blood is 7.365, and this level must remain within a tightly defined range or the body is forced to compensate. For example, when the blood’s pH becomes more alkaline breathing reduces to allow carbon dioxide levels to rise and restore pH. Conversely, if the pH of the blood is too acidic (as it is when you overconsume processed foods), breathing increases in order to offload carbon dioxide as acid, allowing pH to normalise. Maintaining normal blood pH is vital to our survival. If pH is too acidic and drops below 6.8, or too alkaline and rises above 7.8, the result can be fatal. This is because pH levels directly affect the ability of our internal organs and metabolism to function.
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Scientific evidence clearly shows that carbon dioxide is an essential element not just in regulating our breathing, optimising blood flow and releasing oxygen to the muscles, but also in maintaining correct pH levels. In short, our body’s relationship with carbon dioxide determines how healthy we can be, affecting nearly every aspect of how our body functions. Better breathing allows carbon dioxide to ensure that all the interlocking parts of our system work together in harmony, allowing us to achieve our maximum potential in sporting performance, endurance and strength.


Without the requisite amount of CO2 in the blood, blood vessels constrict and haemoglobin cannot release oxygen into the bloodstream; without the requisite amount of oxygen, working muscles do not perform as effectively as they should. We become breathless, or hit a wall in our capabilities. It becomes a cycle: it’s not just the breathless exertion that leads to panting. It’s the panting that leads to breathless exertion. In the chapters to come, you’ll learn how to break this cycle and build a new, positive one.


Eliminating overbreathing is the key to harnessing the potential of the CO2 you already have inside you. Knowing how your respiratory system works is the first step in this empowering process, as it was for Alison, an amateur athlete who was an avid cyclist.


I met Alison when she was thirty-seven years old, and she had been cycling seriously since her late teens. She trained two to three times each week without fail, cycling up to 37 miles during each session. Cycling allowed Alison to have her own time, to leave her thoughts and worries behind, and to get out into nature and feel the breeze on her face.


Despite her years of regular training, Alison was experiencing excessive breathlessness and a desperate need for air even while cycling at a moderate pace. During her long rides, she often experienced light-headedness and nausea, requiring her to get off her bike and wait for a few minutes by the side of the road to recover. Sometimes this problem was so severe that she felt like throwing up or fainting. Given her dedication to her training, she didn’t understand why she wasn’t in better condition, like her more fit cycling companions.


These bouts of nauseous dizziness continued, so Alison visited her doctor and then a specialist. They both ruled out asthma and any heart problems, giving her a clean bill of health. But the problem didn’t resolve itself, and Alison’s anxiety grew. She knew something was wrong, even though the medical tests and examinations revealed nothing.


A local sports coach put Alison in touch with me, and I immediately recognised signs of habitual mouth breathing, including excessive breathing movements from the upper chest. She sighed regularly and often felt short of air. Her bad breathing occurred not just while exercising, but in her everyday life, so she had created a self-reinforcing cycle that severely limited her abilities. While most health professionals would not give a moment’s thought to Alison’s breath, I was in no doubt that better breathing was the answer to her problem.


Alison was enormously relieved when I made her aware of her overbreathing habit as the root of her symptoms. She understood straight away that if she was breathing too much during her everyday activities, then it stood to reason that her breathing would increase proportionately during sports, leading to excessive breathlessness. As is the case with many people, and not just athletes like Alison, overbreathing had thrown off her whole system. By losing the carbon dioxide her body so badly needed in order to send oxygen to her heart, other muscles, lungs and head, she had hamstrung her own abilities. The breathlessness caused by mouth breathing had created a vicious cycle in which Alison felt the need to take in larger breaths to cope, resulting in a breathing volume that was even further increased.


Following two weeks of practising the various exercises in this book, Alison reduced her breathlessness, and her nausea and fainting stopped. Her fitness levels and health also improved remarkably; she felt calmer, slept better and had more energy throughout the day. Of course, not everyone with overbreathing experiences blackouts, as the effects of overbreathing will depend on genetic predisposition (which we’ll discuss in Chapter 2), but in all cases there will be some negative symptoms to be found – often unexplainable by doctors and specialists, as was the case with Alison. As the late chest physician Claude Lum explained, breathing too much ‘presents a collection of bizarre and often apparently unrelated symptoms, which may affect any part of the body, and any organ or any system’. It’s crucial to identify overbreathing as soon as possible, so as not to arrive at the extreme symptoms Alison found herself battling.


In the next chapter we will look at a very simple way to measure our tolerance to carbon dioxide and relative breathing volume, and what this means to our health and sports performance. Finally, and more important, we will begin to learn the first steps to improving body oxygenation.




CHAPTER 2


How Fit Are You Really? The Body Oxygen Level Test (BOLT)


If you took a moderately paced run alongside an elite athlete, you would expect that his or her breathing would be light, rhythmic, easy and effortless. You certainly wouldn’t expect him to be huffing and puffing like a steam train. In fact, studies have shown that athletes experience up to 60 per cent less breathlessness than non-athletes when performing the same amount of exercise.


It is this feeling of intense breathlessness during exercise that often limits our ability to go faster and further, and lighter breathing can be extremely advantageous to improving your performance. Being able to perform physical exercise with easy, slow breathing is not only a mark of good fitness; it is also healthier and safer.


During strenuous physical exercise, the consumption of oxygen increases, leading to a slightly reduced concentration of O2 in the blood. At the same time, increased muscle activity and metabolic rate produce more carbon dioxide, causing an increased concentration of CO2 in the blood.


As we have already explored, each breath we take is influenced by the continuing pressure of carbon dioxide (and to a lesser extent by the pressure of oxygen) within arterial blood vessels. When there is an increase of carbon dioxide and a decrease of oxygen, breathing is stimulated.


A very simple way to experience the effect carbon dioxide has on our stimulus to breathe is as follows: gently exhale through your nose and pinch your nose with your fingers to hold your breath. As you hold your breath, carbon dioxide accumulates in the blood and after a short while the receptors in the brain and neck signal the breathing muscles to resume breathing to get rid of the excess. You will begin to feel these signals in the form of contractions of the muscles in your neck and stomach, along with an urge to take in air. Let go of your nose and resume breathing through the nose when you feel the first messages of your body telling you to take a breath. It’s important to bear in mind at this point that the purpose of breathing is to get rid of the excess carbon dioxide, and not to get rid of as much as possible. Overbreathing for a period of days and weeks, however, removes more carbon dioxide than is necessary, increasing the sensitivity of the brain’s receptors.


The sensitivity of your receptors to carbon dioxide and oxygen will have implications for the way your body copes with physical exercise. When your breathing receptors have a strong response to carbon dioxide and reduced pressure of oxygen in the blood, your breathing will be intense and heavy. Your body will have to work much harder to maintain this increased breathing volume, but because overbreathing causes carbon dioxide levels to drop, less oxygen will be delivered to working muscles. The result? Overexertion, a disappointing performance, and possible injury.


Conversely, having a greater tolerance to carbon dioxide not only reduces breathlessness but also allows for much more effective delivery of oxygen to your working muscles during exercise. When breathing receptors are less sensitive to carbon dioxide levels, you will experience a reduction in breathlessness as your body is able to work harder with far less effort; breathing will be lighter during both rest and physical exercise. Efficient breathing means that fewer free radicals are produced, reducing the risk of inflammation, tissue damage and injury.


Free radicals (or oxidants) are formed when the oxygen we breathe is converted into energy. During exercise, breathing markedly increases, resulting in an increased production of free radicals. Free radicals are a part of normal bodily function, and are only of concern when there is an imbalance between these oxidants and the antioxidants that neutralise them. Oxidative stress occurs when there are too many free radicals in your system; left unchecked by antioxidants, free radicals attack other cells, leading to inflammation, muscular fatigue and overtraining.


It has been said that one of the main differences between endurance athletes and non-athletes is their response to low pressures of oxygen (hypoxia) and higher levels of carbon dioxide (hypercapnia). In other words, endurance athletes are able to tolerate a greater concentration of carbon dioxide and lower concentration of oxygen in the blood during exercise. Intense physical exercise results in increased consumption of oxygen and increased production of carbon dioxide, so it is vitally important that athletes are able to cope well with these blood gas changes.


In order to attain outstanding performance during sports, it is essential that your breathing does not react too strongly to increased concentrations of carbon dioxide and decreased concentrations of oxygen. Over time, intense physical training will help to condition the body to better tolerate these changes, but a more effective method can be found in the pages of this book. The breathing exercises outlined in the Oxygen Advantage programme can easily be incorporated into any form of exercise, no matter what your fitness level, and even if you are laid up with an injury. You can even improve your fitness using a simple 10-minute exercise while sitting down.


INCREASING VO2 MAX




A performance-related term you need to know is maximal oxygen uptake or VO2 max. This simply refers to the maximum capacity of your body to transport and utilise oxygen in 1 minute during maximal or exhaustive exercise. VO2 max is one factor that can determine an athlete’s capacity to sustain physical exercise, and is considered to be the best indicator of cardiorespiratory endurance and aerobic fitness. In sports that require exceptional endurance such as cycling, rowing, swimming and running, world-class athletes typically have a high VO2 max. Furthermore, the goal of most endurance programmes is to increase VO2 max.


Studies have shown that athletic ability to perform during increased carbon dioxide and reduced oxygen pressure corresponds to maximal oxygen uptake. In other words, the ability to tolerate higher concentrations of carbon dioxide in the blood means a higher VO2 max can be achieved, culminating in better delivery and utilisation of oxygen by the working muscles.


Without a doubt, regular physical training, correctly applied, helps to reduce the body’s response to carbon dioxide, enabling greater exercise intensity and improving VO2 max. During physical exercise, increased metabolic activity produces higher levels of carbon dioxide than normal. Over time, these raised CO2 levels condition the breathing receptors, which results in easier, lighter breathing during exercise and better oxygenation of the muscles. Being able to deliver oxygen more efficiently during high-intensity exercise leads to a higher VO2 max – something most athletes strive towards during their regular training.


In Chapter 7 you will learn how to simulate high-altitude training. When the breath is held, oxygen saturation in the blood decreases, leading to increased production of red blood cells to offset the drop. Since red blood cells carry oxygen, having a greater quantity in your blood will also lead to an increase in aerobic capacity and VO2 max. Along with VO2 max, another performance measurement that is highly regarded by athletic coaches is running economy. This is defined by the amount of energy or oxygen consumed while running at a speed that is less than maximum pace. Typically, the less energy required to run at a given pace, the better – if your body is able to use oxygen efficiently, it is indicative of a high running economy.


There is a strong association between running economy and distance running performance in elite runners, where running economy is regarded as a better predictor of performance than VO2 max. For this reason, sports scientists, coaches and athletes are keen to apply techniques that can improve running economy, such as strength training and high-altitude training. However, a third and far more widely accessible method of boosting running economy is to practise breath hold techniques, which have been proven to improve respiratory muscle strength and endurance. Researchers investigating reduced breathing found that running economy could be improved by a remarkable 6 per cent following a brief course of breath hold training.


At this point you might be thinking that if physical training conditions the body to tolerate higher concentrations of carbon dioxide and lower oxygen, then why go to the bother of practising this programme? Good question, but in our modern world, it is literally impossible to isolate ourselves from the factors that negatively affect breathing, and even many highly conditioned athletes breathe too heavily during rest; their inhalations and exhalations are noticeable and often from the upper chest. They may perform brilliantly, but they could be performing even better.


It would be disingenuous to expect breathing to be efficient during sport if breathing during times of rest is inefficient. If your breathing is wrong during the normal course of your day, how can it be right during the hour or two spent doing exercise? It just does not work that way. The Oxygen Advantage programme focuses on retraining the way we breathe during rest and low-intensity exercise as well as moderate- to high-intensity activity. This method helps to create good habits and brings lifelong benefits to your breathing, no matter what your level of fitness or your preferred sport.


In the next section you can determine your sensitivity to carbon dioxide using the Body Oxygen Level Test (BOLT), which measures the length of a comfortable breath hold. First you will learn your current condition, then you’ll learn how the Oxygen Advantage programme can help you improve your sleep, concentration and energy levels, attain a calmer disposition, reduce breathlessness during physical exertion and increase that ever-coveted VO2 max.


THE BODY OXYGEN LEVEL TEST (BOLT)


As far back as 1975, researchers noted that the length of time of a comfortable breath hold served as a simple test to determine relative breathing volume during rest and breathlessness during physical exercise. The Body Oxygen Level Test (BOLT) is a very useful and accurate tool for determining this relative breathing volume. BOLT is simple, safe, involves no sophisticated equipment and can be applied at any time. BOLT differs from other breath hold tests because it represents the length of time until the first definite desire to breathe. Holding the breath until you feel the first natural desire to breathe provides useful information on how soon the first sensations of breathlessness take place and is a very useful tool for the evaluation of breathlessness. Other breath hold tests tend to focus on the maximum time you can hold your breath, but this measurement is not objective as it can be influenced by willpower and determination.


Athletes possess bucket-loads of willpower and determination, so there is no doubt that many of us will be tempted to measure our BOLT score by holding the breath for as long as possible. But if you are serious about improving your breathing efficiency and VO2 max using the breath hold exercises in this book, I urge you to follow the instructions carefully and measure your BOLT correctly – by holding your breath only until the first distinct urge to breathe is felt.


In short, the lower the BOLT score, the greater the breathing volume, and the greater your breathing volume, the more breathlessness you will experience during exercise.


To obtain an accurate measurement, it’s best to rest for 10 minutes before measuring your BOLT score. Read the instructions carefully first and have a timer on hand. You can measure your BOLT now:
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	Take a normal breath in through your nose and allow a normal breath out through your nose.


	Hold your nose with your fingers to prevent air from entering your lungs.


	
Time the number of seconds until you feel the first definite desire to breathe, or the first stresses of your body urging you to breathe. These sensations may include the need to swallow or a constriction of the airways. You may also feel the first involuntary contractions of your breathing muscles in your abdomen or throat as the body gives the message to resume breathing. (Note that BOLT is not a measurement of how long you can hold your breath but simply the time it takes for your body to react to a lack of air.)



	Release your nose, stop the timer, and breathe in through your nose. Your inhalation at the end of the breath hold should be calm.


	Resume normal breathing.





Please be aware of the following important points when measuring your BOLT score:




	The breath is taken after a gentle exhalation.


	The breath is held until the breathing muscles first begin to move. You are not measuring the maximum time that you can hold your breath.


	If you do not feel the first involuntary movements of your breathing muscles, then release your nose when you feel the first definite urge or first distinct stress to resume breathing.


	The BOLT is not an exercise to correct your breathing.


	Remember that measuring your BOLT score involves holding your breath only until you feel the first involuntary movements of your breathing muscles. If you need to take a big breath at the end of the breath hold, then you have held your breath for too long.





HOW THE BODY OXYGEN LEVEL TEST (BOLT) WORKS


When you hold your breath, you prevent oxygen from entering your lungs and excess carbon dioxide from being expelled into the atmosphere. As the breath hold continues, carbon dioxide accumulates in the lungs and blood while oxygen levels slightly decrease. Since carbon dioxide is the primary stimulus for breathing, the length of your breath hold time is influenced by how much carbon dioxide you are able to tolerate, or your ventilatory response to carbon dioxide.


A strong ventilatory response to carbon dioxide means that your threshold will be reached sooner, resulting in a lower breath hold time. Conversely, a good tolerance and reduced ventilatory response to carbon dioxide results in a higher breath hold time.


When your BOLT score is lower, your breathing receptors are especially sensitive to carbon dioxide and your breathing volume will be greater as the lungs work to remove any carbon dioxide in excess of programmed levels. However, when you have a normal tolerance to carbon dioxide and a higher BOLT score, you will be able to maintain calm breathing during rest and lighter breathing during physical exercise.


You may find that the first time you measure your BOLT score, you are surprised that it is lower than expected, but remember that even elite athletes can have a low BOLT score! The good news is that your score can easily be increased with a series of simple breathing exercises incorporated into your existing way of life or exercise regime. A common starting BOLT score for an individual who exercises regularly at a moderate intensity will be approximately 20 seconds. If your BOLT score is below 20 seconds, depending on genetic predisposition, you will probably find you experience a blocked nose, cough, wheeze, disrupted sleep, snoring, fatigue and excessive breathlessness during physical exercise. Each time that your BOLT score increases by 5 seconds, you will feel better, with more energy and reduced breathlessness during physical exercise. The aim of the Oxygen Advantage programme is to increase your BOLT score to 40 seconds, and this can be realistically achieved.
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