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Introduction

An Upward Spiral of Wellness

We are not made up of successively enriched packets of our own parts. We are shared, rented, occupied. At the interior of our cells, driving them, providing the energy that sends us out for the improvement of each shining day, are the mitochondria.

—DR. LEWIS THOMAS

Our health and wellbeing are four billion years in the making.

Around four billion years ago, vents on the ocean floor pumped heated water out into the relatively cooler ocean. The temperature gradient from hot to cold led to the creation of chemical and electrical gradients as well. These differences in temperature, chemistry, and electrical charge were the foundation for the development of membranes that exist in every life form on planet Earth today. We humans retain these gradients in all our cells.

Three billion years ago life had evolved to the point where oxygen began to be created. Another billion years of development led to the emergence of the first single-cell life forms.

One and a half billion years ago, an event happened that would change the course of all life on Earth forever. One single-cell organism engulfed another. The engulfer was a microbe that relied on sugar for energy. The engulfee was a smaller organism that used oxygen to create energy. Once the oxygen-using organism was absorbed into the sugar-using organism, a symbiotic relationship was created, and complex life on Earth exploded.1

After the two entities got together, the oxygen-using organism evolved over time into organelles (smaller structures within a cell) that are now known as mitochondria. I know you’ve heard of mitochondria because you probably went to high school. They are commonly referred to as “the powerhouse of the cell,” a phrase first published by Philip Siekevitz in 1957. Most adults today remember this.

The symbiotic relationship between the oxygen-loving and sugar-loving organisms gave the new cell an uncommon and powerful evolutionary advantage: it could create far more chemical energy than other bacteria or archaea that existed at the time, and it could do so under more conditions.2 This energy advantage enabled simple creatures to evolve and grow bigger, express more genes, and develop great complexity, leading eventually to humans arriving on the scene.

Almost all our human cells (except for red blood cells), whether brain, muscle, bone, or skin, have mitochondria powering them. Nearly every other life form on the planet also has mitochondria powering its cells. As your science teacher said, mitochondria are the cellular powerhouse of all life on the planet.

Quite simply, mitochondria are the key to life on Earth. They are the key to the energy we use to fuel our lives3 and thrive. Humans have about 100,000 trillion mitochondria, and we make about two billion mitochondria every second throughout our lives.4

Our mitochondria are equally implicated in our good health and in the development of the diseases that plague us. The challenge for all of us in today’s world is that our modern lifestyle and environment don’t do our mitochondria any favours. Lack of exercise, nature deficits, chronic stress, pollution, industrial agriculture, and unhealthy chemicals in our environment all damage our mitochondria.

Mitochondria in Health and Disease

In addition to giving life, mitochondria are also modulators of illness and disease.5,6 Here are some—not all—of the health conditions caused or aggravated by mitochondrial dysfunction:


	Alzheimer’s disease

	Autism

	Cancer

	Cardiovascular disease

	Chronic fatigue syndrome

	Dementia

	Diabetes

	Huntington’s disease

	Liver disease

	Migraines

	Parkinson’s disease



Most of us have, or know someone who has, one or more of these conditions. They are shockingly common, especially as we age.7 And they are linked to how well our mitochondria function.

Here’s why. Mitochondria are called power plants or powerhouses because they provide over 90% of the ATP (adenosine triphosphate) required for cell metabolism. In simple terms, ATP is what provides energy for all the processes our cells engage in. ATP captures the energy from the food we eat and then releases it to fuel everything our brains and bodies do. We need so much of it that a healthy person at rest produces their body weight in ATP every day.8

When our mitochondria perform optimally, they generate all the ATP we need to support our cell health, with our brains requiring about three-quarters of that energy. This is why mitochondrial dysfunction is linked to neurodegeneration, among other issues, which basically means the deterioration of the nervous system and especially the neurons in the brain. When our mitochondria underperform—which I believe is increasingly common as modern life advances—we open ourselves up to in-the-moment issues like fatigue and to chronic ill health and disease that can afflict us for years.

Too many people are on a downward spiral of illness because they do not protect and strengthen their mitochondria, which creates health conditions requiring interventions that then lead to further damage.

It is time for humanity to create an upward spiral of wellness.

From the Primordial Past to a Reimagined Future

Since mitochondria are implicated in most illnesses that afflict us, we need to consider a new path forward.

Healthy mitochondria = a healthy, thriving you. This simple human truth can help us get past all the noise and confusion in the health and wellness field. It’s a lighthouse in the information storm that will light the way toward your best life—energized, productive, creative, calm, loving, and long-lived—with an extended health span, not just lifespan.

I’m a scientist, so I could talk about the science all day. And I will write about it at times throughout this book—in ways that, I hope, will inform, inspire, and excite you. But science doesn’t exist in a vacuum and neither do our lives. We must take science and use it to elevate ourselves as we respond physically, mentally, and emotionally to the powerful forces around us, ranging from troubling issues like climate change and global pandemics to the nature of our workplace culture and our family lives.

I believe we’re in a moment of disruption in our historical timeline, a point of significant change when, more than ever, we need to control what direction we go in. I believe we can leverage our personal energy to create positivity in the middle of all this disruption—and use it to remake our lives, redefine normal, and reimagine our future.

Right now we’re stressed, we’re exhausted, and we’re overwhelmed. Our burnout rate is skyrocketing. We all need more energy.

In the simplest terms, we experience stressors such as social media feeds, notifications, and the news cycle with all of its ripples as immediate threats that add up to constant, unrelenting stress. Physiologically, that means we feel activated all the time. We have higher levels of cortisol and adrenaline coursing through our bodies over long periods. There’s nothing wrong with getting a rush of adrenaline when you narrowly avoid spinning off the road after your car hits a patch of ice. There’s a lot wrong with having constantly elevated stress, which has been our reality. It wreaks havoc on our minds and bodies.

Fatigue is the most immediate way we feel that chronic stress. We’re tired, even though we haven’t done much. Maybe we haven’t even left the house. We feel like we need to nap. We don’t have the energy to cook. Managing the kids is hard. Staying connected to our intimate partners is hard. Doing a lot of things that shouldn’t be hard feels overwhelming.

Most of us are in go-go hustle mode all day. We don’t always eat well, rest well, focus on our real priorities, and protect time for essential recovery and regeneration. Our lives are busy, and it’s challenging to prioritize our mental and physical health.

There’s growing evidence that, as a culture, we’ve been numbing out more than ever to cope with our daily stresses: more alcohol and drug use, more social media use, more bingeing TV shows from the comfort of the couch. According to the Kaiser Family Foundation, a non-profit that tracks health issues, pretty much every indicator of ill health has increased over the past few years: anxiety, depression, difficulty sleeping or eating, substance use, worry, and stress.9

But I am deeply hopeful. Using the science of optimizing our mitochondria for more energy as our foundation, we can reimagine a future where we get healthy, improve our wellbeing, and flourish as we reach our true human potential.

This is a time to do things differently. We need a way to be better, healthier, more productive, more creative, more peaceful, and more focused on our wellness and the wellbeing of others. Understanding our mitochondria can light a path forward to better mind, body, emotion, and spirit.

This is a time to reimagine the future. We can create a future that is better than the past. We can improve our health and thrive; leave behind tension and stress; and create a life of calm, focused and energized wellbeing.

That’s where our mitochondria come in. They will light and energize our path forward.

Protecting and Strengthening Our Mitochondria

In tying everything back to the single, most fundamental structure that powers our health and energy, I will show you exactly what to do to improve your wellbeing and perform to your potential in whatever you care about most in your life.

We can create a flourishing environment inside our bodies by both passive and active means: by avoiding some things and doing other things.

Here are some things that damage our mitochondria: exposure to pollutants, alcohol and drug use, poor diet, poor sleep, nature deficits, and lack of physical movement.10

Obviously, we can’t always avoid things like antibiotics and NSAIDS (non-steroidal anti-inflammatories), but we can do quite a lot to avoid needing them in the first place. In fact, if we engage in the actions that protect and strengthen our mitochondria, it becomes less likely that we will suffer from the conditions that then require those damaging interventions.

This whole book is about protecting and strengthening your mitochondria—like how protecting a species leads to its regrowth.11 I’ll show you how you can reset and overcome the modern malaises of fatigue, burnout, illness, stress, sadness, depression, anxiety, and unfulfilled promise.

We will explore breath to oxygenate our mitochondria (chapter 1), movement to spark the creation of new mitochondria (chapter 2), energizing tactics to supercharge the mitochondria we already have (chapter 3), and thriving to leverage the power of our mitochondria to live a beautiful life of staggering potential (chapter 4). This simple holistic framework—breathe, move, energize, and thrive—is designed to help you reach your true potential in mind, body, emotion, and spirit.

I will show you how to leverage and optimize your mitochondria to improve every tissue in your body, from muscle cells for physical energy to white blood cells for immune system strength, neurons in the brain for peak mental performance, and endocrine organs like the adrenal gland for calm emotional power. Taking a scientific but highly practical and active approach, as outlined chapter to chapter, will build your health as well as your energy, confidence, hope, happiness, joy, and gratitude.

A better future awaits. Onwards!

DR. GREG’S POWER-UPS

In each chapter, I’ll share information, tools, tactics, and strategies to help you lead a brilliant life where you reach your personal potential. To help you along the way, I’ll drop in simple but powerful tactics you can use right away to help you elevate your energy (hence the “power-up”!), optimize your health, and supercharge your performance.

These power-ups are focused on micro-wins and small improvements. They might not seem like much as you read them, but when you add them to your life in tiny increments, over time you will make progress, step by step, along the journey to better health and up the mountain of your potential. Small improvements each and every day will improve your life exponentially.

Be sure to add these power-ups to your days, weeks, months, and years and practise them with your family, friends, and community.

I share these on social media @drgregwells so you can keep learning even after you’ve read this book!




STANDING ON THE SHOULDERS OF GIANTS

I have been so fortunate to have spent a lot of my life with incredible people who are leaders, experts, guides, scientists, adventurers, and athletes. I have learned so much from these people I consider my dear friends and partners in elevating potential and crafting a life where everyone can have peak experiences and magic moments. Throughout this book, I’ll share insights from these thought and practice leaders to add depth to your learning and provide inspiration and guidance on how we can all protect our energy, optimize our health, and reach our potential.

Dr. Marc Mitchell on How to Stick to Your New Routines

Dr. Marc Mitchell is an assistant professor at Western University who specializes in behavioural change. Marc is interested in studying health incentives and behavioural economics, physical activity promotion, and how you change behaviours to get healthier. He’s applied that in cardiac rehabilitation and in e-health, mobile health, and public health interventions. Here is an excerpt from my interview with him, in which we discuss setting realistic goals for change.

Success in starting and sticking to an exercise program is about helping people set very realistic goals. The notorious New Year’s resolutions to exercise five times a week . . . or even to focus on weight as an outcome are so unrealistic for so many people. But these behaviours, like 20 fewer calories or 15 more minutes of standing or moving a little bit, they’re very realistic. And then you can build from there.

The physical activity guidelines say 150 minutes of exercise a week, so 30 minutes five times a week. For many that’s unrealistic, especially when most people are walking fewer than 5,000 steps a day. So to ask them to do 8,000 or 10,000 steps is setting them up to fail.

Instead, asking them to do 1% more or, when it comes to walking, five minutes more, is more reasonable. People can do that.

In fact, in terms of physical activity, you get the most bang for your buck when you get somebody who does absolutely nothing, moving-wise, to do just a little bit. I call it the zero to 60. When you go from zero minutes a week to 30 minutes of activity or maybe even 60 . . . then you’re doing wonderful, amazing things for your health, even if those changes don’t necessarily show up on the limited vocabulary of a scale.

Listen to the complete interview on my podcast at https://bit.ly/DrMarcMitchell.





Breathe

Breath, Oxygen, and the Source of Energy for Life

Life is not measured by the number of breaths we take, but by the moments that take our breath away.

—MAYA ANGELOU

When my son, Adam, came into the world, he was so little: covered in blood, eyes closed, lips quivering. I could see his ribs heaving and his belly expanding and contracting as he struggled to bring cold air into his lungs.

Suddenly, after what seemed like an eternity as I watched him gasping, his rib cage expanded and he drew a deep breath into his belly. And he cried. It was glorious. He was breathing for his life.

I was mesmerized by Adam as he drew his first breaths. I felt joy and fascination as a parent. I watched in amazement and wonder as a physiologist and scientist.

I share this moment because it highlights the fact that our breath is the key to life. We take our first breath seconds into our life and take our last breath seconds before it ends. We can live for days without water and weeks without food. If we stop breathing, we last only minutes. Nothing is more important than moving air in and out of our lungs.

Breathing moves oxygen into our lungs and blood and removes carbon dioxide from our bodies. Oxygen gets transported in our blood—bonded to the hemoglobin in our red blood cells—to the working tissues, like our muscle cells or neuron cells in our brains. Oxygen is drawn into the cells to power our mitochondria, which then create energy in the form of adenosine triphosphate, or ATP. When we stop breathing, oxygen stops moving to our mitochondria, our energy gets used up, all cellular activity stops, and we die.

Breathing fuels our mitochondria, and mitochondria power our lives.

Being able to breathe is so important that control systems in the body will take blood away from your arms and legs and redirect it to your respiratory muscles to keep you breathing when your body is getting tired. This defence mechanism is what I studied in my Ph.D. research.1

When we increase our physical activity, we deepen and speed up our breathing to supply our working muscles with oxygen and to get carbon dioxide out of our blood. Movement and breathing are entwined. When we breathe better, we can perform better in our activities, from physical workouts to how well we think. But the importance of breath goes beyond just athletes breathing to power their performances. Consider the following:


	Singers and actors using their breath to share music and emotions with their audiences

	A meditator directing their attention to their breath to calm and focus the mind

	A parent giving their frightened child a hug and holding them until their breathing settles

	A speaker or presenter breathing across their vocal cords to create vibrations that carry through the air to other people who hear their words and see the world in a new way



Breathing is also critical for those who push the limits of their potential. Athletes breathe deeply to power their performances. Mountain climbers breathe deeply to oxygenate as they get close to the sky. Free divers hold their breath to explore the ocean depths without scuba gear. Swimmers and rowers must breathe in time with their movements to be able to perform to their potential.

Breath makes life, health, wellbeing, and human achievement possible. Alternatively, impaired breathing can take it all away. Many diseases affect our ability to breathe, such as asthma, cystic fibrosis, chronic obstructive pulmonary disease (COPD), and sleep apnea. So can infections like pneumonia, colds, and the flu. When we don’t breathe well, total health is deeply compromised.

Breath and disease work synergistically in ways that can improve or impair our health. I have focused my research career and practice as an applied physiologist on exploring the interaction between breathing and human health and performance. Whether it was working with children with cystic fibrosis with limited lung and muscle function, patients with leukemia who struggled with blood health, athletes optimizing their performance, or adventurers climbing mountains, the process of getting oxygen out of the air and into the lungs, blood, muscles, and brain has been a constant in my career. Which means the entire spectrum of human health, wellbeing, and potential has been my passion and focus.

I find it fascinating that the magical moments in our lives often depend on breath.




BREAKTHROUGH IDEA: MITOGENESIS

Adult humans have about 100,000 trillion mitochondria, and we make about two billion mitochondria every second throughout our lives.2

New mitochondria can be generated by existing mitochondria through mitochondrial fission. When we increase the number of mitochondria we have in our muscle cells, our brain cells, and other cells in our bodies, we can increase our production of ATP, making our brains and bodies more vital and energetic.

Professor David Hood, a mitochondrial scientist, has shown in numerous studies from his lab at York University in Toronto, Canada, that when we exercise, our body temperature increases, oxygen gets consumed, blood becomes acidic, and then the body increases the expression of genes that code for making proteins used to assemble new mitochondria. He says, “With the very first bout of exercise, you activate signals that promote biogenesis, and at the same time, you accelerate the removal of old mitochondria and dysfunctional segments.”3

Although stress and inflammation can harm mitochondria, exercise, quality nutrition, and sleep can benefit our mitochondria and stimulate the growth of new ones.

The creation of new mitochondria is known as mitogenesis.




How You Oxygenate Your Mitochondria

Mitochondria exist at the centre of the challenges, activities, and pursuits that make up your life. Using the oxygen your breathing provides, they generate ATP, which is the energy currency of the body. Your mitochondria produce your body weight in ATP each day. In the process that breaks down food to create energy, your mitochondria produce water and carbon dioxide. You exhale to get the excess carbon dioxide out of your body and into the environment. This keeps you energized and healthy.

Here’s how inhaling works: When you engage your diaphragm, it contracts downward, increasing the space in your chest cavity, allowing your lungs to expand and pull air in. When contracted, the intercostal muscles between your ribs lift your rib cage and help the diaphragm. Then, the exhalation muscles (such as those all-important abs) help empty your lungs. When you exhale, the diaphragm relaxes and moves upward. Inhaling and exhaling intrinsically depend on each other. Your breathing muscles make up about 15% of the muscle mass in your body.

Breathing is the key to ensuring that our mitochondria—and therefore every tissue, cell, and physiological process—function optimally, which is what gives us quality of life. Did you know we take approximately 20,000 breaths a day, totalling about 20,000 litres of air? Twenty minutes of relaxation breathing (more on that later) has been shown to increase oxygen uptake and carbon dioxide elimination by 5% to 16%.4 When we don’t breathe well, our mindset, health, and physiology all suffer, and the result can be disease or even death.

Although our breathing feels simple in any given moment, it’s quite complicated and we still don’t completely understand how it’s controlled. When I was defending my Ph.D. thesis, my supervisor, Dr. James Duffin from the University of Toronto, and my external examiner, Dr. Jerome Dempsey from the University of Wisconsin, had a heated discussion about whether the brain or the body was more important in controlling how we breathe. This was excellent for me, as I could just watch and not be questioned for 20 minutes during my exam. But it highlights the fact that there is still much to learn and explain when it comes to breathing and our mitochondria.

It is generally agreed that our base drive to breathe arises from the medulla in the brain stem. For example, when we sleep, this base drive ensures that we breathe even when not moving or actively thinking. This is called the resting drive.

When awake, our breath-control neurons (brain cells) increase their activity, and we breathe a bit more than when asleep. This is called the wakefulness drive.

Both the resting drive and the wakefulness drive are controlled deep within our brains; these two drives keep us breathing 24 hours a day and match breathing to our sleeping or waking metabolism. You don’t need to think about resting or wakefulness breathing—they happen automatically.

When you move and exercise, your breathing increases to match your energy demands, fuelling the mitochondria in your muscles so you can keep the activity going. You have felt this if you have ever run up the stairs or sprinted to catch a bus. Your muscles work intensely, you feel some lactic acid and breathlessness, and then you breathe hard for a minute or two to recover.

This increase in breathing happens because your brain sends signals to your diaphragm and the respiratory muscles between your ribs to work to increase the ventilation in your lungs. More oxygen gets delivered to your muscles and more carbon dioxide gets moved out to the surrounding environment. All of this happens to keep your metabolism as close to homeostasis as possible. Simply put, during exercise you breathe more to keep your internal environment safe.

When your muscles work hard, they produce other waste products like lactic acid and potassium, both of which are detected by nerves that send signals back to your brain to increase your breathing even more. Your breathing during exercise has all sorts of controllers that keep it matched to what your body needs to fuel your exercise and activity.5 If you want to feel this in action, try holding your breath while you run. It’s almost impossible. Your physiology (the various drives to breathe) will quickly overwhelm your psychology (your desire to hold your breath).

Your mindset also has a powerful effect on your breathing. Think about any time you have been scared and your breaths came faster. Or when anger has led to a forceful exhalation. Stress can result in hyperventilation, sometimes even to the point of dizziness or fainting. Studies have also shown that people who merely visualize exercise increase their breathing to match what they are imagining.

In addition to your non-voluntary breathing, such as swallowing, hiccupping, sneezing, and breathing while you sleep, you can also voluntarily control your breathing. Examples include singing, delivering a speech, blowing out candles on a cake, slowing your breath during meditation, and aligning your breath to movement during yoga practice or while swimming.

Like any skill, breathing is an instrument that can be trained, but we don’t need any special equipment. We just need to understand that our breath can be regulated to perform any activity, whether it’s working out, walking in the woods, having an important conversation, or taking time to relax.

The Challenge: Stress and Anxiety

When we are stressed, anxious, and afraid, our breathing gets shallow and fast, almost like rapid panting. This breathing pattern can spark and modulate our “fight, flight, or freeze” stress response. Although critical to our survival in dangerous situations, this response can be crippling in our modern world. Extreme stress, fighting, running away, hyperventilating, or feeling paralyzed rarely serves us.

When we’re stressed and anxious, the resulting rapid, shallow breathing leads to lower oxygen levels and higher carbon dioxide in our blood. This makes it harder to get oxygen to our mitochondria so we can create energy to deal with the life challenge. Poor mitochondrial function affects our mental health.6 The buildup in carbon dioxide is uncomfortable—we experience this as feeling out of breath—and high carbon dioxide levels in our blood can even lead to symptoms like a panic attack.7

Almost all of us instinctively take a deep breath to relax. Yogis use breathing to deliberately activate or calm the body and mind. Meditators use breath to bring their attention into the present moment and change their state of being. Yoga, meditating, and practising breathwork deliberately slow down breathing frequency (how fast we take breaths). We are learning more and more how we can use breathing to elicit the relaxation response and enhance our mindset and health.8,9

I mentioned in the introduction that we’re stressed out, maxed out, and burnt out. A 2021 study in The Lancet proposes that depression has risen 28% and anxiety has increased by 26%.10 In addition, the authors found that when it comes to mental health, women have been more negatively affected than men. Women reported significantly higher levels of depression and anxiety than did men.

When it comes to the toll that stress is taking, nearly half of the participants in a 2020 study say their daily behaviour has been negatively affected and report increased tension, anger, mood swings, and yelling at loved ones.11

As a group, members of Generation Z (born since 1997) report a significant amount of stress. This cohort has grown up with smart phones and social media, and heavy use of social media is linked to greater anxiety, depression, and sleep disruption.12 Compared with earlier generations, Gen Z is less concerned about “classic” teen and early-20s issues like drinking and unplanned pregnancy and more concerned with mental health, feelings of isolation, online bullying, and earning high grades.13

A certain amount of stress is normal and can even be positive, urging us to study for tests, prepare for presentations, train for an upcoming marathon, or just arrive on time to appointments. But when stress is elevated over long periods—as it increasingly is in modern life—our risk for serious mental and physical health problems rises. We find ourselves struggling to sleep well, increasing our substance use, experiencing more physical pain, dealing with a weakened immune system, and managing elevated blood pressure and other ailments.

We are learning that mitochondria play a pivotal role in mediating our mental health, anxiety, and depression.14 Experiments have shown that neurons involved in anxiety-related behaviours have abnormal mitochondria that produce unusually low levels of ATP, which is the energy currency of our bodies and brains.15 It’s possible that damaged or underperforming mitochondria, with their decreased energy production, may exacerbate the stress, anxiety, and depression that many of us experience.16

It’s a vicious circle: stress leads to ill health and damaged mitochondria, which are then not able to function normally, which leads to further damage and further ill health.17 Anything we can do to protect the mitochondrial environment helps us escape that cycle and restore our energy, calm, productivity, focus, and wellness.




STANDING ON THE SHOULDERS OF GIANTS

Dr. Gina Di Giulio on Managing Stress and Anxiety

Dr. Gina Di Giulio is a clinical psychologist and the CEO and founder of Path-Well, an organization that provides individuals and businesses access to mental health services. She is a firm believer that there is no health without mental health and that access to mental health services shouldn’t be as cumbersome and confusing as it often is.

My clients who are a bit depressed or who avoid doing things because of their anxiety will say to me, “Okay, Dr. Gina, you’re telling me to do this and that, but I don’t feel like doing it. How can I do something if I’m just not motivated?”

I say to them, “It’s the other way around.” Action precedes motivation. I tell my clients, “Just do something. Just do a little thing.” Because deliberate action will kickstart motivation, and then motivation begets more motivation.

Just do something. Just do 1% more, and then I guarantee you, the motivation will kick in. Once that motivation is rolling, it’s going to be easier and easier for you to do the things that you’ve been avoiding doing and might even be helpful to improve your mood and confidence.

Feeling better starts with an action. But I think too many times people think that they must do something big to feel better. [But it can be] something tiny. What can you do that requires maybe 1 or even 5% more effort from what you’re doing now? That’s already a win.

So start small, because it’s also important for you to experience some wins and some successes, and then it does get easier. Remember that feeling better starts with an action. It does not start with motivation.

Listen to the complete interview on my podcast at https://bit.ly/DrGinaDiGiulio.




Breathe to Restore Calm, Elevate Your Energy, and Get in the Zone

Feelings come and go like clouds in a windy sky. Conscious breathing is my anchor. —ZEN BUDDHIST MONK THÍCH NHẤT HẠNH

It’s unnatural and even unhealthy to never experience stress. Stress can give us a positive push. It can tell us about ourselves and our surroundings. It can get us into productive situations and out of dangerous ones. We experience stress when we are challenged, and overcoming challenges can be some of the greatest moments in our lives.

I’m not really worried about acute stress, which is short-term: packing the whole family for an overseas trip, experiencing a disappointing response to a pitch at work, hosting Thanksgiving dinner. Acute stress, when followed by rest and recharging, leads to growth. The difficulty is with chronic stress, which is long-term. That’s when you remain under stress for long periods of time, like in a toxic work environment or during a pandemic. That’s when your mental and physical health begin to decline. Chronic stress can make you sick.

When the stressors in our lives exceed our ability to cope, we experience fatigue and burnout, among other issues. When our challenges are manageable and periods of stress are acute rather than chronic, then we can positively adapt, improve our health, and perform to our potential.

Let’s circle back to our mitochondria. Under significant and prolonged periods of stress, we run ourselves down. Our sleep is disturbed. Our immune system is compromised. We are more likely to pick up a virus or other infection—and have difficulty fighting it off. We can end up with high blood pressure, which damages our blood vessels and increases our risk of heart disease and stroke. Anxiety and depression can spike.

Part of what is happening in this scenario is that our mitochondria are unable to meet our increased energy needs. That’s when our health is truly compromised, and we end up in a state of deep fatigue, burnout, and illness.

There are many ways to combat stress and restore balance in our systems—which includes restoring the function and the health of our mitochondria. You may have effective strategies in your life, like exercising, talking to a trusted friend, or even talking to yourself and using phrases like “I’ve been here before. I know how to manage this. I can handle this moment.” Calling on your personal support team, reminding yourself of the bigger picture, maintaining perspective, and setting up positive routines around food, sleep, and physical movement are always helpful.

So is developing new skills around breathing.

Changing and controlling your breathing can interrupt the stress cycle, starting with taking a few deep breaths. Deep breathing exercises have been part of yoga practices for thousands of years, but research at Harvard’s Massachusetts General Hospital documents the positive impact deep breathing has on your body’s ability to deal with stress.18 Jeffery Dusek and his colleagues showed that mind–body practices that elicit a relaxation response changed the internal physiology of the participants so profoundly that it altered gene expression.

Let’s take a deeper dive into the art and science of breathing better to fuel your most productive, most satisfying, and most joyful life.

Breathwork Practices

People don’t think much about breathing. Of all the things we take for granted, breathing must be number one. It’s our main source of life and energy. When I started focusing on my breathing, I became a stronger athlete and was better able to control my levels of effort and pain. —LAIRD HAMILTON

Breath control is a powerful strategy you can use to improve your brain–body health, wellbeing, and performance. Controlling your breathing means deliberately changing your breathing frequency (how fast you breathe, measured in breaths per minute), breath volume (how deeply you breathe, measured in litres per breath), or a combination of both (your total ventilation, measured in litres per minute). Simply put, you can breathe faster or slower, deeper or shallower. Changing your breathing changes your life.19

Breath control and changing your ventilation have been shown to alter the activity in your nervous system by changing the balance between your parasympathetic nervous system (the rest and recover system) and the sympathetic system (the activation and performance system). Altering your breathing changes the function of your heart and blood vessels as well as the hormones that circulate around your body. Breathwork can also affect your brain and psychological status. When you change your breathing, you can see the brain–body connection in action.

That’s what researchers at Boston University have shown.20 They completed a small study during which people with a major depressive disorder incorporated daily yoga and coherent breathing into their lives. After 12 weeks, depressive symptoms were significantly decreased. In addition, the study subjects had increased levels of gamma-aminobutyric acid, which is a brain chemical with calming and anti-anxiety effects. The most exciting part is that a behavioural intervention can help as much as antidepressants. That’s important for all of us to know as we make health decisions to improve our lives.

In Eastern traditions, the act of breathing is an essential component of most meditative and yoga practices and is a powerful tool for changing the state of consciousness. In Western traditions, it is generally accepted that breath control has benefits for health and wellbeing, including improved relaxation and stress reduction. New research is bridging the gap between East and West by mapping the neural connections between the respiratory system and various structures in the brain and the body. We are developing an anatomical and physiological framework for understanding the brain–body breathwork strategy.

The list of benefits of deliberate breathwork seems to grow daily: reduced stress, relief of anxiety and depression, decreased symptoms of insomnia and post-traumatic stress disorder, increased alertness and concentration, a boosted immune system, greater creativity, and, of course, the potential to push ourselves to our physical limits with greater aerobic capacity. Overall, breathwork can improve our wellness and life performance in all endeavours.

And we can connect all these benefits to our mitochondria. Breathwork is one way to provide the healthy environment our mitochondria need to produce the ATP that provides our life-giving energy. Loading your mitochondria with oxygen is key to maximizing that energy. I urge you to run your individual experiments with various approaches to breathing to discover for yourself what improved mitochondrial health does for your cognitive, mental, emotional, and physical performance.

In this section, I’ll get hyper-practical and show you how your breathing can enhance your energy, power your workouts, help you rest and relax, improve your concentration and cognition, and bring you into the present moment to be more mindful. Breathing better fuels your mitochondria and fires up all the best aspects of your life.

In the framework that follows, I have broken down the key benefits—what I call power-ups—of better breathing: calm, mindfulness, concentration, energy, flow, movement, and joy.

Let’s get inspired and breathe all this in (pun intended).

Note that breathwork is not without its risks, so avoid stretching your rib cage, diaphragm, and lungs to their limits to prevent hyperventilation, which can happen with overbreathing. As with all body work and mental training, be sure to practise within your limits. Deep breathing can lead to dizziness, light-headedness, weakness, and shortness of breath. You may want to begin under the guidance of a physiotherapist, registered kinesiologist, or certified yoga instructor, whether in person or online. Also, it’s best to consult your doctor before beginning breathwork. With that said, start small, stay within your limits, and give it a try.

POWER-UP #1: BREATHE FOR CALM

Take a moment with me. Place one hand on your belly. Next, inhale deeply and fill your belly with your breath. Pause. Then exhale slowly to the count of seven. Try that once more, letting the exhale be gentle and slow. Repeat this cycle a few times.

Congratulations. You just practised mindful breathing and, in the process, calmed down your nervous system. Your sympathetic system (ready to mobilize for fight/flight/freeze responses) decreased its activity, and your parasympathetic system (keeping us calm and rested) relaxed your internal organs, hormone system, and muscles.

Practised for thousands of years, this breathing for calm has been described in yoga as “pranayama.” Translated from Sanskrit, pranayama means “vital life force,” which makes sense since controlling your breathing enhances your energy levels.

Gentle, relaxing breaths with a longer exhale than inhale increase your energy and decrease the tension in your body and brain. As you now know, the benefits of a breathwork practice like this are significant, so learning this technique can have a powerful positive effect on your health and life.

Pranayama, or controlled relaxation breathing, has three elements. The first phase is to take the breath inside the body (inhale), the second is to retain the breath (pause), and the third is to let the air out of your lungs (exhale). When we bring focused attention to breathing during this process, we practise pranayama breathing, which we can use to calm down and relax anytime, anywhere.

Let me explain this a little more with the help of some excited researchers and unusually Zen mice. Many years ago, it was discovered that about 3,000 interconnected neurons in the brain stem control most aspects of breathing. This system has been called our “respiratory pacemaker” because it is linked to different types and paces of breathing. More recently, a group of scientists has been able to identify individual neurons in the respiratory pacemaker and divide them into 65 types, the idea being that each is responsible for a type of breathing: relaxed, excited, anxious, and so on.21

To figure out which of those 65 types of breathing-related neurons does what, scientists disabled one type in a group of mice. In that study, the mice stopped sighing (yes, mice sigh—about 40 times per hour). In a follow-up study, those scientists disabled another type of neuron. At first, there didn’t seem to be any effect. The mice just kept lazing around the cage, as they do when there’s not much going on. But then they were moved to an unfamiliar space, and they still . . . lazed around. That’s not what mice do in new environments. Typically, they actively and nervously sniff around. But instead, they just chilled out.

It’s not that they were relaxed so they didn’t need to sniff. It’s that in not sniffing, they remained calm. It’s their—and our—breathing that sends messages to the brain. Active sniffing with lots of short, sharp breaths arouses the brain and even makes it anxious or frantic. The job of those sniffing neurons is to ramp up the brain and put it on alert. Then a feedback loop starts: more sniffing leads to more vigilance and worry, which lead to more sniffing, which increases anxiousness, and so on.

In many instances in our lives, it would serve us well to remember these relaxed mice. The implication of this study is that rapid breathing activates the neurons in our brain that put us on alert—and that slow, deep breaths do the opposite. The brain’s arousal centre remains inactivated, and so we remain calm. To be more precise, we create calm.

Pranayama breathing—relaxation breathing—is also known as diaphragmatic breathing, abdominal breathing, and belly breathing. For our purposes, we are simply inhaling slowly to fill our lungs by expanding our rib cage and belly and then slowly exhaling. This process may feel uncomfortable or strange the first time you try it. But if you look at a baby or young child, you’ll notice this is how they breathe. It is a natural breathing pattern that we lose access to as we grow up. If we can rediscover it, we will gain the power to control our nervous system and bring calm to our busy lives.

There are many forms of pranayama breathing, and you can learn these from an instructor in hatha yoga practices or through guided meditations. Here are a couple of simple pranayama breathing techniques you can try to get you started.

START HERE: THE 2:4:6 BREATHING TECHNIQUE

First, find a special place where you can sit comfortably or lie down. I love using my yoga mat in the middle of our music room at home.

Bring your attention to your body and breath. Place your hands on your belly.

Now inhale to a count of two, expanding your belly. Pause for a count of four. Then slowly exhale to a count of six. Each time you exhale, consciously relax your muscles and release tension from your brain and body.

Congratulations. You just completed the 2:4:6 breathing technique. It’s easy to try and easy to remember. Ideally, I’d love you to work your way up to five minutes (five cycles), then 10 minutes (10 cycles), then maybe even 20 minutes (20 cycles). Don’t worry about the time so much as staying relaxed and enjoying the process.

A LITTLE MORE ADVANCED: THE 3:6:9 BREATHING TECHNIQUE

In this practice, you simply spend a bit more time in the pause and exhale phases of the breath.

Find a special place where you can sit comfortably or lie down. Bring your attention to your body and breath. Place your hands on your belly.

Now inhale to a count of three, expanding your belly. Pause for a count of six. Then slowly exhale to a count of nine. Each time you exhale, consciously relax your muscles and release tension from your brain and body.

Once again, you want to gently build your skill and patience from a five-minute practice to 10 minutes and then 20 minutes of focused, controlled pranayama breathing.

As you begin with the 2:4:6 and 3:6:9 practices, you may find yourself losing focus, forgetting the steps, and thinking about “doing” things—like finishing up that report or getting the dog to the vet. This is natural and typical. Gently recall yourself back to the present and to your breath. You don’t need to “banish” intruding thoughts that distract you. That sets you up for a battle against yourself, which is not conducive to relaxing. Instead, look at your thoughts as if they are objects in front of you (remember, they’re mental events, not commands, and you can let them pass by). Think of an intrusive, distracting thought as a rabbit hopping across the lawn: observe and then watch it pass.

You can also engage your imagination while breathing. Imagine your breath entering you like a warm breeze passing over the earth. Pause that breeze in your mind or body and savour the wonder of it. Then release it, just as the wind blows away. Natural imagery can help you stay focused on your breath, on your internal experience, and keep the external world at bay.

The more you practise, the better you’ll get. Your heart rate will slow, you’ll stay connected to the present moment, and a sense of peace and calm will descend.

Use your breath any time you feel tension or stress. It will allow you to lead, stay open to input, and respond positively to life’s challenges instead of reacting to them with unpredictable results.

POWER-UP #2: BREATHE FOR MINDFULNESS

We live in an era of unrelenting distraction. Our mobile devices are pinging and buzzing for our attention. Social media algorithms drag our focus to their endless scrolling feeds. An infinite number of cat videos are available for entertainment at any time.

The instant gratification and dopamine hits we have become addicted to bring us out of our present-moment awareness of our real lives and into the past, the future, and








START HERE: BELLY BREATHING






A LITTLE MORE ADVANCED: COUNT YOUR BREATHS









POWER-UP #3: BREATHE FOR CONCENTRATION







START HERE: THE RESET BREATH








A LITTLE MORE ADVANCED: ALTERNATE NOSTRIL BREATHING (NADI SHODHANA)











POWER-UP #4: BREATHE FOR ENERGY






START HERE: BELLOWS BREATH (BHASTRIKA BREATHING)










A LITTLE MORE ADVANCED: TUM-MO BREATHING (THE BREATH OF FIRE)













POWER-UP #5: BREATHE FOR FLOW










START HERE: BREATHE TO MUSIC






A LITTLE MORE ADVANCED: BOX BREATHING




POWER-UP #6: BREATHE TO MOVE

















START HERE: SYNC YOUR LUNGS AND MUSCLES









A LITTLE MORE ADVANCED: BELLY BREATHING DURING EXERCISE




POWER-UP #7: BREATHE FOR JOY







START HERE: BREATH OF JOY




	Stand with your feet shoulder-width apart and arms at your sides.

	Inhale to one-third of your lung capacity while you bring your arms up in front of your body to shoulder level, with palms facing each other.

	Now inhale to two-thirds capacity and stretch your arms out to the sides, still at shoulder height.

	Now inhale to full capacity and raise your arms over your head like you’re reaching for the sky.

	Finally, exhale through your mouth as you lean forward and “take a bow,” with your arms stretched out to the sides and slightly behind you. As you finish this motion and exhalation, smile and laugh.





A LITTLE MORE ADVANCED: SKY BREATHING





	Ujjayi, or “victorious breath”: This involves experiencing the conscious sensation of the breath touching the throat. This slow breath technique (two to four breaths per minute) increases airway resistance during inspiration and expiration and controls airflow so that each phase of the breath cycle can be prolonged to an exact count. The subjective experience is physical and mental calmness with alertness.

	“Bellows breath”: Air is rapidly inhaled and forcefully exhaled at a rate of 30 breaths per minute. It causes excitation followed by calmness.

	“Om”: Chant “om” three times with a very prolonged exhale.



Breathe to Live
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