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Dedication

To my darling daughter Monica,

may you never live in fear or suffer alone.




Author’s Note

Thank you for joining me on this journey toward better health. In this book you’ll find a collection of my original research and favorite studies that reveal how to move the body to heal the mind. The information provided in this book is based on research and is for educational and informational purposes only. It is made available to you as a self-help tool and is not intended to replace advice from your health care provider. Although exercise has tremendous benefits, there is a possibility of physical injury, and in participating in these workouts, you do so at your own risk. Because of this, I highly recommend that you consult with your physician prior to starting any new exercise program.

This book includes case study characters who are an amalgam of the average person in the study. I’ve also included case studies of famous people who have courageously shared their personal stories in the public domain. Although I would love to meet these people someday, the stories included in this book are based on secondary sources from interviews and media quotes.

The stories about me are true with the exception of my interactions with the fictional characters from the studies. Stories about my family and friends are real. However, in some cases their names have been changed.

I hope this book will teach you how to better care for your body and mind and inspire you to move a little more.

Yours in good health,

Dr. Heisz
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Introduction

The Healing Power of Exercise

Every new beginning comes from some other beginning’s end.

— SENECA

HERE WE GO, on the cusp of a new journey! Time to move the body and heal the mind — soothe your anxiety, ease your pain, fix your depression, keep you sober, prevent dementia, alleviate your insomnia, find your focus, and optimize your creativity. Sounds great. I’m in!

But wait . . . something’s wrong.

You’re not quite ready.

Stuck. Full stop. Hesitant to begin again.

Don’t worry.

You are not alone.

The first few steps on any new fitness journey are the most difficult.

But I promise it does get easier.

How do I know?

I’ve been my own guinea pig on a journey from sedentary scholar to triathlete. Along the way I’ve discovered the unexpected benefits of exercise on my own brain that are upheld by ground-breaking science. I’m excited to share with you all that I have discovered in the hopes that it will help you on your own journey, whether it is to start exercising, enhance your current fitness level, or go for gold.

But this book is not just about exercise and the brain. It’s about navigating life. My life has been full of moments where it’s been hard to breathe. I breathe easier now, and I want that for you. Exercise was my antidote. I needed to move my body to heal my mind.

In this self-help guide on the neuroscience of exercise, I share with you exactly how it worked for me. My evidence-based how-to approach will help you enhance your own brain health through exercise. You will emerge fully equipped with an exercise skill set to help you achieve greater resiliency, a more positive outlook, sharper focus, enhanced productivity, and more meaningful relationships. Yes, you can have it all!

But before we embark on this journey together, I must warn you.

To harness the healing power of exercise . . . you actually have to do it.

I know, easier said than done.

So, let’s ease into things together.

Let’s begin where it all began for me, 3 years, 8 months, and 24 days ago. It was the beginning of an end. And as you will see, it was awfully difficult for me to get started.

MY BEGINNING’S END

It was New Year’s Eve, December 31, 2016. The party was at our house, but I was in no condition to host. I had a secret, and its burden was becoming too heavy for me to carry alone.

My marriage was ending over. But how could I admit that to anyone? They were all there when I said, “Until death do us part.” And at the time, I had wholly meant it. But things had changed, promises were broken, and there was no love left.

At the stroke of midnight, we exchanged a dry peck. I had officially lost my liveliness in the loneliness of this marriage. I used to be a deeply passionate person. Long romantic kisses were my favorite. On that night, with that kiss, I was so far removed from who I was that I worried that if I didn’t break free soon, my true self would be gone forever.

It would still take me months to leave him. The stress of the situation had weakened my body to the point of frailty. I doubted whether I could make it on my own. I needed time to restore my strength. To break down the illusion of dependency so I could finally be free from the suffocating situation.

For the time being, I wore a fake smile to veil my secret and prayed for the promise of something new, something real, something I could get excited about.

A love affair? That would surely jolt me back to life, but I was still married.

Cut my hair? Nah, I tried that before, and it didn’t make me feel any better.

And then, it came to me in the form of a New Year’s resolution. A tradition I had upheld every year. I usually resolved to be more productive at work or more helpful at home, but that year I decided to choose something just for myself.

The resolution?

A new fitness goal (I know, zero points for originality).

But not just any fitness goal: a triathlon.

Could I do it? Probably. But if you had asked me 10 years earlier, the answer would have been a definite no. The truth is I have never been an athlete. I was overweight in elementary school. I could still hear the ridicule of my classmates: “It ain’t over till the fat lady sings. Come on, Jen, sing!” When I hit puberty, I became obsessed with thinness and developed a serious eating disorder that nearly destroyed my body. My late teens and early twenties were marked with several failed attempts at becoming a runner. Then, on a whim, I borrowed a friend’s rusty old road bike and fell in love with cycling. At the time, it was just a nice escape from my studies. I didn’t realize it then, but those bike rides started me on a new path where I would gain the physical fitness I needed to transform from sedentary scholar to triathlete and the mental toughness I needed to survive the next decade of my life. My newfound exercise had strengthened my body and my mind.

That rusty old road bike also inspired a shift in my professional life. At the time, I was completing my doctorate in neuroscience, researching how tiny brain cells use electrical impulses to represent “who we are.” As I pedaled my way through my PhD and into my postdoctoral training, the movement sparked a shift in my research toward exercise. In 2013, I joined the department of kinesiology at McMaster University and founded the NeuroFit Lab, where I began intense study on the impact of exercise on the brain. Throughout this book I present our latest research, highlighting the incredible interplay between the mind and the body that can be harnessed by exercise to transform your life.

And on that eve of 2017, I needed a transformation more than ever. So, with a glass of Champagne in my hand and hope in my heart, I made a toast to the first chapter of my new life.
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The Reasons It’s Hard to Exercise

Start where you are. Use what you have. Do what you can.

— ARTHUR ASHE

NEW YEAR! NEW YOU! Your motivation is high and your effort is strong.

In the beginning, exercising is easy.

But then . . . it’s not.

Three times a week becomes two and then one.

Suddenly, you’re too busy to exercise and too tired to move; at least, that’s what the brain wants you to believe. Why? Because it prefers the status quo, and exercise is attempting to change that.

The truth is you don’t have to accept the status quo.

You can change your brain by changing your mind.

It’s mind over matter.

And it’s time to set your mind right so you can get moving and let the healing begin.

In this chapter, you will learn the reasons it’s hard to exercise and what you can do to overcome the brain’s built-in barriers that may be holding you back.

WHY IT’S HARD TO EXERCISE

It was the first day of the new year, and I sat in our home office staring blankly at the computer screen. I had a new fitness goal (to complete a triathlon) but no idea where to start. I needed an action plan. Come to think of it, I needed one for my life too. I opened a browser, and my eyes locked on the search engine. I could feel a quiet resistance building in my body as if it were protesting, “There’s no need to change.” It was my biological inertia talking, and the discord between my mind and my body warned me that the journey ahead would not be easy.

We all know that the first few steps on any new fitness journey can be difficult. But did you know that the brain is partly to blame? Instead of encouraging us to change, it wants us to stay the same.

Amidst a constantly changing world, the brain strives to keep the body centered around an ideal state — a homeostatic happy place. This is your body’s comfort zone. Unfortunately, our homeostatic happy place is outdated. Its default settings were established more than a million years ago. Sure, some things are still the same. Body temperature is still ideal at 98.6 degrees Fahrenheit, and the brain and body work together to achieve homeostasis and maintain that temperature. When we get too cold, we shiver, and when we get too hot, we sweat. But the homeostatic control of our energy balance is way off. This is especially true when it comes to our hunger dial, which was set to meet the energy demands of a prehistoric time when starvation was a real threat. The hypothalamus, one of our most primitive brain regions, controls the hunger dial and dials it up when we move more. This helps prevent starvation, but it also makes it harder for us to lose weight by only exercising.

Although that may sound all fine and good, there is a catch: The lowest setting for our hunger dial is not low but moderate.1 What does that mean? It means that the brain assumes we are at least moderately active. But most of us are not, and because of this, we end up eating more than we move. This is why it’s so difficult to maintain our weight. Our modern sedentary lifestyle has effectively broken the brain’s energy balance, and for the first time in human history, more people are overweight than underweight.

The good news is that you can restore your brain’s energy balance by moving more.

The bad news is that it’s harder than it sounds, especially when the mere thought of exercising makes the brain cringe. Why does the brain hate exercising so much? Here are the top two reasons and what you can do to overcome them.

Reason 1: The Brain Makes Us Lazy

The number one reason the mere thought of exercising makes the brain cringe is because the brain is lazy. Well, to be fair, it’s not lazy per se but conservative.

The brain views all voluntary exercise as an extravagant expense and only wants you to move if your life depends on it. To be clear, your life does depend on it; however, unlike our prehistoric predecessors who needed to move to survive, our inactivity may take decades to destroy us. Your lazy brain would rather you save your energy for later, when you really need it. But let’s be honest, there may never be a time in modern-day life when you actually need to move to survive. And that changes everything.

Despite the brain’s amazingness, parts of the brain are mere relics of our evolutionary past. Regions like the hypothalamus and its hunger dial were heroes back in the day when food was scarce and we needed to expend tremendous energy to hunt and gather to survive. Just consider the amount of energy expended during a persistent hunt. Anthropologists believe that early humans used this form of hunting to capture their prey by outrunning it.2 The hunt would begin at the hottest time of the day and would last for hours. This gave us humans an advantage; with less hair, more sweat glands, and greater efficiency of our bipedal movement, we could endure the heat stress longer than most animals.

After hours of pursuit, the animal would eventually collapse from sheer exhaustion, allowing prehistoric hunters like John to capture his prey without a fight. But the marathon chase left John exhausted too. It would take him days to rest and recover before his body would be ready to hunt again.

When not hunting, it was absolutely imperative that John minimize any unnecessary movement to ensure a speedy recovery. John had no problem with this. In fact, he had a reputation for being the “laziest while idle.” Although John took tremendous flak for his behavior (especially from the women of his tribe), in the end, everyone benefited from his laziness. You see, John’s legs were always well rested for the hunt, making it easier for him to outrun his tribe’s next meal.

Ultimately, John’s laziness saved his life. It also helped him live long enough to pass on his energy-wise genes to the next generation. Although Darwin might have been confused: “Survival of the fittest . . . and laziest”? It was true. And now all of John’s descendants (the John Jr.’s of the world) are blessed with John’s energy-wise genes.

Fortunately, John Jr. no longer needs to hunt to survive. Instead, he spends most of his time stuck in lazy mode, and his aptitude for it is remarkable. However, we had best not judge, for we all have some of John’s old energy-wise genes in us.

In fact, the laziest parts of our brain are so good at conserving energy that they optimize every step we take. On the fly, our brain sets our stride to be most efficient for the terrain. This is true even for new movements that we’ve never experienced before, as demonstrated by a study that John Jr. participated in. The researchers outfitted John Jr. with a robotic exoskeleton, which he wore like a brace around his knee, that altered his stride in an unfamiliar way.3 Within minutes, his lazy brain had already figured out the most efficient way to move to expend the least amount of energy possible. Fascinating, right?

But it can also be very frustrating, especially when you are trying to start a new exercise program. If the mere thought of expending energy makes your brain cringe, you better believe that it’ll go to great lengths to stop you from moving, even if your health depends on it.

“Exercise?” questions your lazy brain. “Why would you want to do that? You’re tired. Exercising is hard. Do you even have the time to exercise right now?” Its negations are surprisingly relentless and at times almost impossible to ignore, especially when we are stressed out4 or mentally exhausted.5

The most frustrating part is that our brain’s lazy appeals endure even when we want to exercise. One study used brain recordings like a lie detector test to demonstrate how the brain truly felt when choosing between physical activity and sedentary behavior.6 John Jr. participated in this study too.

When he arrived at the lab, he was greeted by the researcher. She sat him down in front of a computer screen and gave him the instructions: “For this part of the study, I want you to move your avatar toward the pictures of the physical activities such as walking, running, and biking and away from the pictures of sedentary behaviors such as sitting, lying, and lounging.”

John Jr. did as he was told, and the researcher recorded how fast he moved his avatar toward each type of activity. The speed of his movements indicated his conscious preferences. Although John Jr. showed a strong desire to exercise, his brain recordings told a different story. Like a lie detector, his brain’s inherent laziness was revealed. Every time he moved his avatar away from the pictures of being sedentary, his brain protested, creating a biological resistance that John Jr. would need to overcome if he was going to successfully stick with his new exercise program.

Logic Overrides Lazy

Fortunately, there is a wiser tale told by a more evolved part of the brain, the prefrontal cortex (PFC). The PFC provides a rational rebuttal to the lazy brain’s emotional pleas. Rooted in reason and motivated by our long-term goals, the PFC’s logic overrides lazy, but it does require some planning on your part.

STEP 1: GET OUT YOUR CALENDAR.

Use a calendar to schedule your exercise appointments ahead of time.

Let me ask you this: Could you imagine working without a calendar? I certainly couldn’t. Mine is jam-packed with appointments. Sure, I could fit in an impromptu meeting, but it would take a lot of effort.

The problem is that most of us are treating exercise like an impromptu meeting. It’s not in our calendar. We are just hoping to fit it in. But there is never enough time, so we never end up doing it.

The solution is simple. Add your workouts to your calendar ahead of time for the next time your lazy brain protests, “Do you even have the time to exercise?” Now, you can wisely reply, “Yes, I’ve made time for it right here in my calendar.”

STEP 2: MAKE AN EXERCISE PLAN AND PUT IT IN YOUR CALENDAR.

We often overlook the fact that it requires willpower to exercise. Game-time decisions drain that willpower, leaving little left over for the workout itself. Plan ahead and save!

What activity will you be doing? When will you do it? Where? And with whom?

One study demonstrated just how effective this simple planning strategy is.7 They recruited a group of sedentary women who had a new exercise goal. Half of the women were instructed to use a calendar to plan out their workouts ahead of time. The other half were given no instructions. The women with a plan were more likely to achieve their fitness goal more consistently and over a longer period of time than the women without a plan.

Save yourself the time and energy you need to exercise by using a calendar and planning your workouts ahead of time so that when your lazy brain reminds you, “Exercising is hard,” you can reply, “Actually, my plan for today’s workout is not that hard.”

Eventually, your lazy brain will realize that it’s wasting its own breath and leave you alone.

Reason 2: Exercise Can Be Stressful

The number two reason the mere thought of exercising makes the brain cringe is because exercising can be stressful. But it doesn’t have to be that bad.

I know you don’t need any more stress in your life, and neither does your brain. After all, it’s working hard to maintain homeostasis, and exercise threatens that. You see, exercise is technically a stressor that pushes your body outside of its comfort zone, and this can make the brain very unhappy indeed.

Here’s the scenario: You’re vacationing at Yellowstone National Park and are just finishing a delicious picnic when you hear a growl. The sound startles you, activating your locus coeruleus. You turn to see a bear, and it’s barreling toward you. Your amygdala flames with fear, triggering a stress response via the hypothalamus that launches its two parallel axes:


	The SAM, or sympathetic adrenal medulla, works quickly. Using the sympathetic nervous system, it activates the adrenal medulla:

	Adrenaline rushes into the blood.

	Fight or flight?

	All systems go as you run for your life!




	The HPA, or hypothalamic pituitary adrenal, works more gradually. It releases a cascade of hormones from the hypothalamus to the pituitary gland, ending at the adrenal cortex:

	Cortisol rushes into the blood.

	Stored energy is released from liver and fat cells.

	Now your body has the energy it needs to outrun that bear.






Hooray! You’ve done it. You’ve outrun the bear. Safe at last. As you catch your breath, your stress system deactivates. Adrenaline and cortisol return to baseline, and your body is rightfully returned to its homeostatic happy place.

Although this bear chase came out of the blue, you’ll be ready for it next time, and herein lies the real purpose of the stress response: to update the brain’s prehistoric settings to match the demands of the current environment. The dynamic up and down of the stress response is known as allostasis, which means stability through change. Allostasis helps the body adapt and grow and is exactly what we need to become fitter, stronger, and healthier.

A hard workout is stressful and can induce that same dynamic up and down of the stress response. By repeating this process over and over, the brain learns to expect it and helps the body grow stronger and fitter to meet the new demands of your hard-working muscles. This not only increases your capacity for exercise but also upgrades your body’s comfort zone for other things in life.

However, too much of a good thing is bad. Although we need allostasis to adapt and grow, too much of it exhausts the body. Resting for recovery between challenging workouts is absolutely imperative to realize maximal growth. Otherwise, it will have exactly the opposite effect: Allostatic load, which is a fancy way of saying stress overload, means you won’t get stronger, you’ll get weaker. This is the ugly side of stress, and no one needs any more of that in their life.

SLOW AND STEADY WINS THIS RACE

It’s easy to get carried away, especially in the beginning when you want results now!

Consider this scenario: It’s springtime! Hooray! The sun is shining, and the warm weather brings everyone out. They’re moving and smiling, fresh and new. But there’s some negative too. The winter hibernation has not been good for you. It’s time to shape up!

You lace up your running shoes and head out for a jog. The fresh air invigorates you. You run fast and far. The other runners salute you, “Well done, fellow runner. Run strong!”

You do as they say and pick up the pace until you’re running with all your might.

Finally, home. Feeling fantastic! You can’t wait to run again tomorrow. “Don’t break the chain!” you promise yourself, and it’s a promise you intend to keep.

The next day your brain protests, “You need to rest.” You ignore it and run anyway. The fresh air invigorates you. You run fast and far. More runners salute you, “Well done, fellow runner. Run strong!” You do as they say and pick up the pace until you’re running with all your might.

The following day your brain throws down the pain. Aching muscles. Sore feet. Now you’re really stuck. You want to run, but you can’t.

Days pass before the pain subsides. The setback has set you back. The chain breaks. And so does the promise of a new you. Ugh!

Sound familiar? It does to me. It’s how many of my failed attempts at becoming a runner played out. My worst attempt was back in my early twenties. My undergrad roommate, who happened to be a varsity track star, invited me out for a jog. (You can probably see where this is going, but I’ll continue anyway.) So, there I was, excited to run with my track star roommate and hoping to finally learn the secret to becoming a runner. We set out together at an easy pace to warm up. It felt great. The other runners saluted us, “Well done, fellow runners. Run strong!” Then she picked up the pace, and my body took a turn for the worse. My breathing sped up to the point of loud and insufferable. My heart pounded vigorously. I couldn’t speak. I turned to her in a desperate plea to ease the pace only to find her completely oblivious to my pain, fixated on the horizon, smiling from ear to ear. How could she be enjoying this? It felt like torture to me! Born to run? Not me. I quit.

But I was wrong. And so was my approach.

Finding the “Just Right” Exercise Intensity for You

Do you remember that story about the tortoise and the hare? It’s a classic for a reason. Its lesson about going slow and steady is hard to learn. But we need to learn it if we are going to successfully stick with our new exercise program. Our stress system needs us to take a tortoise-like approach with exercise, otherwise things will get very hairy indeed.

A mere fine line separates good stress from bad stress, allostasis from allostatic load. The trick is to get as close as possible to that line without going over it. This maximizes the physical and mental health benefits of exercise while minimizing the risk of injury and pain.

Exercising too hard pushes you into allostatic load territory and can weaken you. Exercising too easy fails to give you the allostasis that you need to grow stronger and so you stay the same. Exercising at the “just right” intensity is where you want to be for optimal growth. Goldilocks approved!

What’s your just-right exercise intensity? Actually, it’s quite personal. Two people may be exercising at the same intensity: One feels fantastic (my roommate). The other feels terrible (me). Why? Because we differ in our exercise stress tolerance. In my lab, we estimate people’s exercise tolerance using an exercise stress test. Here’s how it works:


	Hop on a bike and start pedaling. The intensity is light, and your effort is easy.

	As the intensity increases, it becomes harder to pedal. Your exercising muscles, which are fueled by oxygen via aerobic metabolism, now need more oxygen than can be delivered. Anaerobic metabolism kicks in to cover the shortfall, and this produces lactate.

	As the intensity increases even more, it becomes even harder to pedal. You feel the burn as you reach your lactate threshold — this is your “just right” intensity. It’s comfortable but challenging. And most importantly, it gives you the allostasis that you need.

	Every subsequent step-up in intensity is met with more lactate and more stress. Adrenaline and cortisol continue to pour into your bloodstream. Your heart races as you gasp for air.

	Within minutes you reach your VO2 max. This is the point at which your oxygen intake plateaus in spite of the increasing intensity. Your body can’t keep up with the demand.

	The test ends almost immediately as your brain forces your body to stop for fear of allostatic load. You’ve reached your upper limit.



Therefore, your “just right” exercise intensity is at or slightly above your lactate threshold.

Don’t have access to a lab? Don’t worry. You can estimate your lactate threshold using the Talk Test:8

Start exercising and ask yourself, “Can I talk comfortably right now?”

If you answer yes, then you are below your lactate threshold.

Pick up the pace and ask yourself again, “Can I talk comfortably right now?”

When your answer is no, then you are likely above your lactate threshold. Your answer needs to be no at least some of the time to give your body the allostasis it needs to adapt and grow into a healthier you.

In the same way that you can grow your muscular strength by progressively lifting heavier weights, you can expand your exercise stress tolerance by progressively adding intensity and duration to your workouts. In no time, you’ll be fitter, stronger, and healthier. And you’ll enjoy exercising more too. Why? Because increasing your exercise stress tolerance also increases your enjoyment for exercise.

EXPANDING YOUR ENJOYMENT FOR EXERCISE

It starts in a brain region called the insula. The insula stores a homeostatic map of the body. This gives us a sense of who we are, at least physically speaking. Throughout the body, special neurons act like sensors collecting information about the body’s current status. This information is sent to the insula and compared to the homeostatic map. Any discrepancy between the two will activate the insula to trigger a stress response, giving rise to feelings of pain and unpleasantness. The insula activity correlates with our rating of perceived exertion (RPE),9 and therefore your RPE provides a window into how hard your brain thinks your body is working. The accumulation of lactate causes a breach in homeostasis and an RPE rating of 14, which roughly approximates your lactate threshold.10

Both RPE and lactate threshold can be used to predict how good or bad exercising will make you feel. This was demonstrated by a study that recruited a group of twelve sedentary men.11 Liam was one of them. Prior to the actual study, Liam completed an exercise stress test to determine his lactate threshold, and the researchers used the results of that test to set the intensity of his workouts: above or below his lactate threshold. The workouts were completed on separate days, and on both days Liam walked for 20 minutes on a treadmill. The things that differed between the two workouts were the speed and incline of the treadmill, which were adjusted to achieve the target intensities. During each workout, Liam reported on two things:


	How he felt, using the Feeling Scale from –5 (very bad) to +5 (very good).12

	How hard he thought he was working using the RPE scale below:13










	RATING OF PERCEIVED EXERTION (RPE) SCALE
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	Very, very light
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	Very light




	10
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	Fairly light
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	Somewhat hard
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	15

	Hard
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	17

	Very hard
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	19

	Very, very hard




	20

	Maximal exertion









While working out below his lactate threshold, Liam’s RPE was 10 and he felt good. However, while working out above his lactate threshold, his mind and body took a turn for the worse. At the halfway mark, Liam’s RPE was 14 and he felt fairly good. But by the end of the workout, his RPE had increased to 17 and he was feeling fairly bad. What happened to him? When exercising above our threshold, lactate accumulates faster than it can be cleared. And for poor Liam, it didn’t take long for his lactate levels to soar, leaving him feeling terrible.

Fortunately, you can shift up your lactate threshold with training,14 which expands your comfort zone for exercising. Therefore, trained individuals have a much more expansive range where exercising feels good.15, 16 This is why my well-trained roommate was able to enjoy the fast-paced run that was far too stressful for my untrained body. The running pace was still well below her lactate threshold, even though it was well above mine.

If I had only known about the exercise stress response back then, I might have tried a different approach. The real tragedy is that how we feel during the first few workouts of a new program predicts whether we will stick with it over the long term.17 Running made me feel bad, so I quit.

Born to run? Maybe. But one thing was for sure, I needed to take a slower and steadier approach to have a fighting chance at achieving my goal of becoming a runner.

How to Exercise Right for You

I’d like to take a moment to emphasize that this is your fitness journey. You set the intensity of your workouts. Your unique threshold dictates what feels “just right” for you. Comparing yourself to others won’t help.

If you haven’t been moving much lately, walking may already put you over your threshold. That’s okay. A baby step around the threshold counts too. Down the driveway. Around the block. Once. Twice. Three times. Start with whatever is comfortably challenging for you. I’ve designed the Wellness Walk to help get you started. Be consistent. Try for 3 days a week. Put it in your calendar. Take it slow. Add a minute or two each week. Then, gradually add an extra day, and don’t forget to put it in your calendar.

Once you are able to walk continuously for 30 minutes a day, hooray! Now, try picking up the pace, intermittently to start. Eventually, you can replace some of your fast walking with a slow and steady jog. But don’t rush your progress. Ever so gradually, add more jogging and less walking until you’re running for 30 minutes straight. It may take years to get to that point. And that’s okay. When you finally arrive and look back to see how far you’ve come, you’ll feel fantastic.

How do I know? This is exactly how I finally became a runner. The slow and steady approach worked for me, and I’ve been running ever since. Over the years, my tolerance for exercise stress has grown to the point that I can now endure high-intensity exercise that puts me well above my lactate threshold, though I try to keep it around 20 percent of my total weekly volume so as to not overly stress my body.18 This helps me to harness the healing power of exercise without risking overtraining or injury, unless I’m stressed out. Then the rules change and so must the intensity.

ONE STRESS RESPONSE FOR ALL STRESSORS

There is but one stress response for all stressors. When I say all stressors, I mean all stressors, including exercise stress, relationship conflict, abuse of any kind, financial strain, discrimination, work tension, harassment, and racism.

In the same way that moderate-to-vigorous-intensity exercises activate the SAM and HPA axes, so do psychological stressors; however, unlike exercise, psychological stressors tend to be involuntary and long-lasting, meaning that they are less likely to give you the allostasis that you want and more likely to give you the allostatic load that you don’t want.

If you’re here because your mind needs healing, you’re probably familiar with chronic stress. At worst, it leaves you feeling helpless. And then something very unexpected happens: Instead of fight or flight, stress causes you to freeze.

Learned Helplessness and How to Overcome It

“There’s nothing I can do to change things, so what’s the point in even trying,” Leslie thinks to herself before crawling back into bed and burying herself under the covers. Leslie has learned helplessness. How did she get it? By experiencing a stressful situation repeatedly. Over time, Leslie has come to believe that she is unable to control or change her situation, so now she doesn’t even try, even when opportunity for change presents itself.

Leslie’s human suffering19 is modeled by the learned helpless paradigm in animal models.20 The animal lives in a cage where the floor is wired with electricity, and it is repeatedly and uncontrollably shocked at unpredictable times. Then the animal is placed in a shutter box. On one side of the shutter box, the floor is wired with electricity. The animal is placed there, and the shocks continue. On the other side of the shutter box is freedom. If only it could get over to the other side, the shocks would finally cease because that side of the floor is not wired with electricity. Mercifully, there is only a small barrier separating the two sides that the animal could easily get over. But it doesn’t even try. Why not? Because it’s lived with this uncontrollable stressor for so long that it has come to believe that there is nothing it can do to stop the pain. So, the animal, frozen with helplessness, stays put, enduring the pain. Stuck. Full stop. Hesitant to begin again.

Chronic stress can make any situation seem unsurmountable because it fosters a mindset of hopelessness that gives way to your resignation, like Leslie’s mantra: “There’s nothing I can do to change things, so what’s the point in even trying?” But is her mantra actually true? Part of the healing power of exercise is that it helps keep hope alive. It helped to keep hope alive in me. Of course, exercising will not change another person’s maltreatment of you, nor will it remove the systematic social barriers that may be holding you down. But it can create the momentum that you need to get unstuck from your mindset of hopelessness21 so that at least you’ll have a fighting chance when the opportunity presents itself. Although animals exposed to uncontrollable stressors will learn helplessness, the runners among them (who have access to a running wheel) are less likely to freeze22 and continue to fight for the freedom that they deserve.

Exercise Restores Hope as We Move Through Difficult Transitions

Regular exercise tones the stress response, making us less reactive to psychological stressors,23, 24 and this promotes optimism, even amidst the most seemingly uncontrollable situations.25

One of the most devastating consequences of chronic stress is that it damages stress’s off switch.26, 27 This makes the body stress resistant, allowing cortisol to rise to uncontrollably high levels that damage the body28 and mind.29

Exercise protects the brain from the damaging effects of chronic stress by supplying it with a dose of brain-derived neurotrophic factor (BDNF).30, 31 BDNF acts like a fertilizer that promotes the growth, function, and survival of brain cells, including those that turn off the stress response. Immediately after exercising, our brain cells are bathed in BDNF, which protects those cells against the toxic effects of high stress. Therefore, we can use exercise to fix our stress off switch. In those quiet moments following a workout, our stress system turns off, not just for exercise but for other stressors in our life as well.32 And in those moments of peace, there is a glimmer of light from which hope springs.

However, there is one important caveat to using exercise to fix your stress off switch, and it comes back to the fact that there is only one stress system for all stressors. If you exercise too intensively, it can add extra burden to your already stressed-out system, weakening your body rather than strengthening it. This is why people experiencing chronic life stress take longer to recover from intense exercise.33, 34 It’s also why people who are feeling overly anxious don’t get the same training benefits from an intense exercise program as those who are less anxious, as we’ve shown in my lab.35

The bottom line: Ease off on exercise intensity until those stressed-out, anxious feelings subside. Don’t worry, lighter workouts can give you the BDNF you need to protect you brain from stress.36 And once your brain cells are bathed in that supportive substance, you can begin to move through your difficult transition and into a better life.

HOW TO EXERCISE FOR A FRESH START

So how do you overcome the brain’s disdain for exercise stress? The solution is simple: Take it slow and steady. The Fresh Start Workout will help to get you started. Use the Wellness Walk and Opener to prime your brain and body for change.

Of course, there will be days when you need a little extra help to get going. What then? Throw on your favorite tunes. This is John Jr.’s go-to. He loves listening to music while he runs because it distracts him and puts him in a good mood. He was also pleasantly surprised to learn that music makes exercising feel less effortful. This is something he learned after participating in a study where he ran in synchrony to music with a prominent and consistent beat.37 For this study, John Jr. visited the lab three times. Each time, he ran on a treadmill at the same fast speed until he was exhausted. The visits were identical except for what he listened to:


VISIT 1: Motivation music with a prominent and consistent beat.

VISIT 2: A metronome with the same prominent and consistent beat.

VISIT 3: Nothing.



John Jr. ran longer and with a more consistent pace while listening to music or the metronome than while listening to nothing. The consistent beat made it easier for him to move. On top of that, when he was listening to music, running felt less effortful, especially at the start of his workout.

TIP: Synchronize your movements to motivational music with a strong and consistent beat to boost your efficiency, ease, and enjoyment of exercising.

An Energy Balance Trick

For those days when you need an even bigger boost, another way to reduce your perceived effort while exercising is to remind your lazy brain that resources are plenty. Remember, the brain evolved at a time when food was scarce, and it may need a caloric boost before being convinced to move. A sugary drink can help. The trick? You don’t actually have to drink it. Just swish it in your mouth and spit it out. The mere presence of sugar in your mouth is enough to reassure your lazy brain that resources are plenty.38 However, the drink must contain real sugar; artificial sweeteners won’t work.

BEGINNING AGAIN

Heeding my own advice, over the first few months of the new year, I slowly and steadily strengthened my body, and it healed my mind. By spring, I was strong enough to leave my unhealthy marriage. By summer, I was fit enough to achieve my fitness goal and complete my first triathlon. Get this — I took home the silver medal! Woohoo! I mean, to be sure, it was just a low-key try-a-tri, but still. It was the win I so desperately needed and a good sign to let me know I was on the right track. In big bold letters that sign read: Keep moving!

The Fresh Start Workout

REFERENCE: Chapter 1

MINDSET: Slow and steady

NEURO FIX: Tone the stress system

LEVEL: Beginner















	MON

	TUES

	WED

	THURS

	FRI

	SAT

	SUN




	Wellness Walk

	Opener

	Wellness Walk

	 

	Wellness Walk

	Opener

	 








WELLNESS WALK

Walk for 10 minutes at a comfortable, easy pace.

Ready to take the next step? Increase walk time by 2 minutes each week. After a few weeks, add intensity to one or two of your weekly walks. For example, 3 minutes of easy walking followed by 1 minute of brisk walking and repeat that four times.

OPENER

Warm up with a 5-minute Wellness Walk, then complete exercises 1 to 6 for the prescribed repetitions. Take a 2-minute rest break. Repeat.












	ORDER

	EXERCISE

	REPETITIONS

	PICTURED




	1

	Arm Swings (up and down)

	10 reps

	here




	2

	Arm Swings (across the body)

	10 reps

	here




	3

	Hip Twists

	10 reps per side

	here




	4

	Knee Tucks

	10 reps per side

	here




	5

	Butt Kicks

	10 reps per side

	here




	6

	Crossovers

	10 reps per side

	here




	 

	Rest

	2 minutes

	 








Ready to take the next step? Increase your repetitions to 15 reps. Repeat the exercises a third time.
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Move Away from Anxiety and Pain

It always seems impossible until it’s done.

— NELSON MANDELA

OKAY, HERE WE GO, on the cusp of a new fitness journey! Time to move the body and heal the mind to soothe your anxiety, ease your pain, fix your depression, keep you sober, prevent dementia, alleviate your insomnia, find your focus, or optimize your creativity. Sounds great. I’m in!

But wait . . . something’s still wrong.

You’re not quite ready.

Stuck again. Full stop. Hesitant to begin again.

What’s wrong?

You’re afraid, and even before the words are out of your mouth, your mind fills with worry.

Fear.

Panic.

Pain.

Self-doubt.

STOP!

Breathe . . .

And you’re back.

Don’t worry. You are not alone.

The first few steps on any new fitness journey are the most difficult.

It’s one thing to get past the biological resistance of a lazy brain, but it’s another thing altogether to get past the psychological resistance of a fearful brain.

The secret? You need to get out of your head and into your body.

In this chapter, you will learn how to exercise to soothe your anxious mind.

PARALYZED BY PANIC

The gun went off. Its blast echoed through the air. In an instant, my nervous excitement turned to panic. We hit the water hard. Fast bodies streamed toward the first buoy, and I got caught up in the fury. My body was at its limit: heart pounding, muscles bulging, and mind aflame with fear. I gasped for air but instead gulped a mouthful of green murky water. I thought it was over. I could see the headlines now, tragic yet comical: “Woman drowns in the first 100 yards of her first sprint triathlon.” I would be mortified from beyond the grave. Fortunately, that wouldn’t be my last breath, but in that moment, it sure felt like it.

This is the power of anxiety. It distorts the mind and disables the body. We don’t see things as they are; we see them as we are. And when the mind is fixed with fear and the brain is infused with adrenaline, the world becomes endowed with danger. The outcome is absolutely destructive and has the potential to derail everything we attempt to do.

WHAT IS ANXIETY?

I know you know what anxiety feels like. We all feel it from time to time. It’s the brain’s natural response to a stressor; and, believe or not, it can help us deal with stressful situations by keeping our mind focused and alert. The problem is that anxiety goes from zero to 100 in seconds. When it gets to 100, we are no longer responding to the situation at hand but to our own feelings of vulnerability. This creates a fearful reaction that is disproportional and overexaggerated. The mind can’t focus; it’s too worried about what could go wrong. The body can’t fight; it’s too weak from all the tension and pain. One in three of us will experience anxiety like this at some point in our life.1 Some of us live like this all the time. The most common anxiety disorders include:


	Generalized anxiety disorder: Excessive and exaggerated worry about everyday events for no apparent reason.

	Panic attacks: A sudden and intense fear that triggers a severe physical reaction when there is no real danger or threat.

	Phobia: An intense fear or aversion to a specific object or situation that may be harmless.

	Social anxiety: An intense fear of being negatively judged or scrutinized in a social setting even when it’s not true.



Worry is our enemy here, and it is causing us to suffer needlessly.

Anxiety and the Amygdala

I love the brain. I really do. But it’s not good at regulating fear.

“Uh-oh,” cautions the amygdala, “look out! Angry man ahead. Twelve o’clock.” There’s no real threat, but the amygdala wants you to be ready, just in case. That is its job. Detect threats. Respond with fear.

An overreactive amygdala is the reason we have anxiety. The amygdala reports directly to the hypothalamus, and when it raises a concern, it causes a stress response. Adrenaline and cortisol increase ever so slightly, just enough to notify your body and mind of the potential threat. But when the amygdala becomes overactive, as it does when we’re anxious, it stresses out the body and mind, causing more harm than good.

“Oh no!” shouts the amygdala as the angry man moves closer. “Red alert! Red alert! Impending danger!” The warning is relayed to the hypothalamus, which cranks up the stress response full blast. All systems go!

“Ready?” yells the amygdala.

“Ready!” reply your body and mind.

But then . . . nothing happens.

“Where did he go?” asks your mind.

“I don’t know,” replies your body as it turns around to see the angry man walking away. Still angry but obviously not with you.

The amygdala sheepishly shrugs. “Oops . . . false alarm. Better safe than sorry, right?”

Your body and mind roll their eyes. “Again?” This is the amygdala’s fourth false alarm in the last 24 hours. Needless to say, your body and mind are exhausted.

An Anxious Amygdala Is Its Own Worst Enemy

We rely on the amygdala to keep us safe from physical threats, psychological threats, real threats, and even potential threats. Once a threat is detected, the amygdala uses the stress response to warn the body right away without delay. Unfortunately, the amygdala has no way of communicating the nature of that threat. The body must trust the amygdala and respond blindly in the same way to all threats, whether they are real or imaginary.

The amygdala is painstakingly diligent. It stays “on” until the threat is gone. That’s all fine and good for real threats that actually come and go. Not so good for potential threats that may or may not actually exist.

“If the threat is not real, how does the amygdala know when it’s gone?” you ask.

“It doesn’t,” I reply. And so it stays on. Herein lies the anguish felt by anyone anywhere who’s ever experienced anxiety. Take Ada, for example, who lies awake at night worrying about the next day when there is no threat in sight. Her amygdala has wrongly readied her body for battle when what she really needs to do is rest.

An anxious amygdala is its own worst enemy. While Ada’s amygdala waits for the potential threat to pass, it keeps her stress system “on” just in case. But this causes more harm than good. It weakens her body to the point of damage, and now she has a real threat to contend with. And here’s the kicker: Ada’s amygdala has completely forgotten that it was the one who created the problem in the first place. Her amygdala sends out a new alarm for the stress-induced damage that adds even more stress to her already stressed-out body, and the overabundance of it all damages the body and the mind even more.

An Anxious Amygdala Creates Illusory Threats

Although the amygdala has a blind spot when it comes to its own actions, it is very good at assigning blame to others and even holds a grudge. “Once bitten, twice shy” is the amygdala’s guiding principle, and it is constantly on the lookout for any new threats.

A cautious amygdala is roused by any unpleasantry. This is true even for harmless things that just happen to be in the wrong place at the wrong time. The scary thing is that the brain can learn to fear anything. And I mean anything. Dogs . . . cats . . . spiders . . . snakes . . . dark places . . . thunderstorms . . . high places . . . flying in a plane . . . riding on a train . . . confined spaces . . . eating in public places . . . using a public restroom . . . being in a crowd. Even exercise.

Although some phobias can run in families (suggesting a genetic link), most are learned through experience. The first study to demonstrate how phobias are formed dates back to the 1920s, when an American psychologist named John Watson wondered whether he could teach a small child to fear harmless white lab rats.2 Initially, Little Albert liked the rats and would play with them. To get Albert to fear the rats, Watson made a loud and terrifying noise every time Albert reached out to play with one. Soon, the mere sight of a rat caused Albert to cry in anticipation of that loud and terrifying noise. Eventually, Albert’s fear spread to other furry white things including a bunny, cotton wool, even Santa’s white fluffy beard (I’m not kidding, they actually tested that).

Poor Little Albert. He was a victim of fear conditioning. And so was I. Truth be told, I hated swimming. I have a long and storied history with swimming that built up my aversion for the sport. When I was a small child, my dad enrolled me in swimming lessons and encouraged me to become a lifeguard just like him. I worked hard every summer at the local pool and was on the fast track toward lifeguard status. Then one summer, out of the blue, my family moved to a new city. It was a perfect storm. My new swimming lessons began at 6 a.m. in a cold outdoor pool, and I am not a morning person. My classmates were all friends who grew up together on a competitive swim team. I was the newbie, I did not fit in, and worst of all I was the slowest swimmer by far and the only one who couldn’t make the cutoff for the timed swim. It was demoralizing, especially for my teenage self. Every Saturday before class, I was sick with worry. During class, I felt rejected. After class, I felt pathetic. Eventually, the mere thought of swimming caused me so much distress that I quit.

Over the course of that summer, I had inadvertently coactivated my swimming neurons with my fear neurons, resulting in a direct connection between the two. From that point forward, any time my swimming neurons became activated, so too did my amygdala, and the illusory threat of swimming was born.

This is the power of fear conditioning. It piggybacks on a fundamental feature of the brain: Neurons that fire together, wire together. And when the amygdala is involved, it uses fear to fasten those wires tight, thus making fear-learning fast and difficult to forget.

Post-traumatic stress disorder (PTSD) is fear conditioning at its worst. People with PTSD are haunted by flashbacks and nightmares of a traumatic event. The “once bitten, twice shy” principle still applies, but their “bite” was life-threatening and now they are deathly afraid of it. What’s more, their fear spreads to anything and everything that just happened to be in that wrong place at that wrong time.

Paul has PTSD. His fear stems from his tour in Afghanistan when he got caught in the crossfire. Now he avoids large gatherings that remind him of the war zone.

Unfortunately, Paul is not alone. Anyone who has ever experienced a traumatic event can develop PTSD and become deathly afraid of anything that resembles it. But there’s more. The traumatic event has altered the amygdala. It is more cautious now. More diligent. More painstakingly protective. When Paul sees an angry man walking down the street, his amygdala burns with more fear, and it is more likely to stay on high alert even after the man has walked past.3 His hypervigilant amygdala sends shockwaves through his stress system that are almost too intense to bear. “We need to stay away from here,” advises the amygdala. “Better safe than sorry.” But the amygdala is wrong again.

EXERCISE FOR RESILIENCY

A curious thing is that not everyone who experiences a traumatic event will develop PTSD, and not everyone who experiences fear will develop an anxiety disorder. What’s protecting them? A resilience factor called neuropeptide Y (NPY).4 Some brains make more of it than others. Nick’s brain makes more NPY than Paul’s. This makes Nick less fearful when he sees an angry man.5 Nick is also less susceptible to fear conditioning.6 And most importantly, although Nick and Paul were together in combat, Nick did not develop PTSD whereas Paul did;7 NPY protected Nick’s brain from the trauma.

“I think I might need more NPY,” you admit.

“Me too!” I sympathize. And now, time for some good news. You can make more NPY with exercise. What’s the exercise prescription for resiliency? It’s easy. Hooray! One study recruited twelve young male rowers and tracked changes in their NPY during a 4-week training program.8 All the exercises were performed at a low intensity and included light rowing, cycling, and running, as well as resistance exercises done at about half their max load. The researchers measured NPY before and after a low-intensity aerobic workout and found that, with consistent training, NPY increased immediately after the workout and remained elevated for at least 30 minutes.

However, NPY levels increased only after exercise. There was no change at rest. What this means is that you actually have to do it.

“How long did they exercise?” you ask.

“Err . . . to be honest, I’m a little reluctant to say,” I admit. “Why? Because it was really long, and I don’t want to scare you. Keep in mind they were well-trained rowers.”

“How long?” you insist.

“Two hours. But . . .” I disclose, then rush to qualify before your anxiety skyrockets to 100, “you don’t have to exercise for that long to get relief.”

In my lab, we like to find the path of least resistance, and our research has shown that about 30 minutes of light-to-moderate-intensity exercise three times a week is enough to soothe your anxious mind (I’ve got your back).9 To top it off, the exercisers who benefited the most were the ones who were most anxious. I’m also happy to report that they were less anxious after exercising, and their relief from exercise continued to grow with training. In fact, exercising is so good at soothing anxiety that it not only reduces anxiety symptoms in people with an anxiety disorder,10 but it also reduces the feelings of anxiety that we all experience from time to time.11 And to make matters even better, many different modes of exercise can soothe anxiety, including aerobic,12 resistance,13 yoga,14 and tai chi.15

Exercise as a Catalyst for Anxiety Therapy

The standard treatment for anxiety disorders is exposure therapy.16 It attempts to undo fear conditioning by repeatedly exposing you to the feared situation but in a safe space. Although exposure therapy is highly effective, not everyone responds in the same way or at the same rate. Some patients take a really long time before they experience relief, and that’s not good. It’s best to speed things up, and exercise can help the mind heal faster from fear.17

How do you combine exercise with exposure therapy? Go for a Wellness Walk immediately after each therapy session. Research suggests that exercising during this time may help extinguish fear faster and reduce any residual fear that lingers.18 The best part? It doesn’t matter how physically active you were in the past. What matters most is how physically active you are now.

Exercise as Exposure Therapy for Anxiety Sensitivity

In addition to the benefits of combining exercise with exposure therapy, exercising itself can be a form of exposure therapy, especially for people with anxiety sensitivity — the fear of fear itself.19 If you thought anxiety was bad, imagine having anxiety about your anxiety. It sounds like a cruel joke, but I’m not kidding. You don’t have to have an anxiety disorder to suffer from anxiety sensitivity, although it does put you at risk of developing a disorder, and many people with an anxiety disorder are also anxiety sensitive. Unfortunately, anxiety sensitivity complicates the use of exercise as treatment for anxiety, but, as nature would have it, it is the people with anxiety sensitivity who stand to benefit the most from exercising.

Alexia has anxiety sensitivity and gets anxious whenever she experiences the physical and psychological symptoms of anxiety:


	Heart palpitations make her feel like she is having a heart attack.

	A tight chest makes her feel like she is suffocating.

	An inability to focus makes her feel like she is losing her mind.



Her disproportional and overexaggerated response to these symptoms of anxiety puts her at high risk for panic attacks. Exercise is the medicine Alexia needs. In fact, participating in an exercise program has been shown to be as effective as exercising plus therapy for people with anxiety sensitivity.20 Yet, Alexia hates exercising because it makes her feel like she’s going to die. It rouses the same physical sensations as anxiety, which she dreads. And so Alexia avoids exercising at all costs,21 and when she’s forced to exercise, she keeps her intensity low.22

“Some is better than none, right?” Alexia asks with fingers crossed.

“Yes, but you would get substantially more relief by exercising at a higher intensity,” I explain, as I sadly watch fear fill Alexia’s eyes. You see, Alexia’s fear of intense exercise is so strong that the mere thought of it activates her amygdala to launch a stress response in the same way any true threat would. On top of that, her sensitivity to anxiety makes matters even worse, because her amygdala views the stress response as a secondary threat and thus launches a secondary stress response to combat it. It’s a vicious cycle that escalates quickly and often ends in a panic attack. This is exactly what happened to me during that sprint swim, and I was afraid it might happen to Alexia right then and there.

Luckily, she kept it together at least long enough for me to share with her some really great research. For people prone to panic attacks, the benefits of higher intensity exercise seem to far outweigh the benefits of light exercise.23 Why? Because higher intensity exercise is the exposure therapy they need. Exercising at a high intensity exposes them to the symptoms they fear the most, including heart palpitations and shortness of breath.

“Is it safe?” Alexia asks.

“Yes!” I respond. In fact, new research shows that people with panic disorder tolerate and benefit from high-intensity interval training (HIIT).24 The researchers used a low-volume HIIT protocol that consisted of:


	One minute of exercise at a high intensity (hard effort).

	One minute of exercise at a low intensity (easy effort).

	Repeat ten times.



I did the math. That’s ten exposure therapy sessions in just 20 minutes.

How’s that for time efficiency!

The HIIT protocol was completed every other day over 12 days, and the patient’s heart rate during the intense burst ranged from 77 to 95 percent of their maximum, which is considered vigorous. By the end of the 12-day intervention, the patients had completed a grand total of sixty exposure therapy sessions. With such an intensive therapy, it should come as no surprise that in just 12 days the patients experienced a 40 percent drop in the severity of their panic attacks. Move the body, heal the mind! Hooray!

However, there is a backstory here and one that was not fully discussed in the paper — but it may be the most important result when applying this research to real life. Here’s what you need to know: Eighteen patients with panic disorder expressed interest in being part of the study. They even passed the initial screening. Yet only twelve of them actually started the program. What happened to the other six people? Maybe they wanted to exercise but were too afraid. Stuck. Full stop. Hesitant to begin again. I can only imagine the phone conversation between the researcher and a potential participant named Pauline, who was interested in exercising but too scared to follow through.

“Hello . . . Yes, this is Pauline . . . Yes, I’d love to take part in your research study on exercise . . . Yes, I’m free at that time . . . Oh, you want me to do ten bouts of high-intensity exercise . . . Right from the get-go, really? . . . Hmm . . . I see . . . I think I’ll pass. Thank you very much for considering me. I wish you all the best in your research, and please keep me in mind for any future studies that involve less intensive exercise.”

I get it. High-intensity exercise is scary for people like Pauline who are prone to panic attacks. But high-intensity exercise is the medicine that she needs.

I thought I might have a solution for Pauline to help her get started. Here’s the protocol I suggested (it’s also included in the Fearless Workout:


Start with a 10-minute Wellness Walk at an easy pace. This should ignite your NPY to soothe your anxious amygdala.

Then, pick up the pace with a Fear Buster by doing one all-out burst of hard effort. Go as fast as you can for as long as you can. Try for 20 seconds. This will expose you to the sensations of intense exercise without evoking too much fear.

End by walking to cool down.



Pauline was in! At first, she worked on increasing the duration of her intense burst from 10 to 20 seconds. Then, she added in two 20-second bursts and took as much time as she needed to walk and recover in between. Eventually, she added three bursts, then four, and so on, until she was able to do ten. Now Pauline is really moving, and it doesn’t scare her one bit.

HEALTH ANXIETY AND THE FEAR OF PAIN

Although PTSD is commonly associated with combat, sometimes the war is within. When a person experiences a life-threatening medical event, like a heart attack or stroke, he may feel as though his body has betrayed him and fear that it will do it again. It is estimated that approximately 15 percent of heart attack survivors25 and 25 percent of stroke survivors26 develop PTSD.

“The treachery! The treason!” exclaims the amygdala. “It’s hard to trust the body after such an attack.” It’s been on high alert ever since the event, vigilantly scanning everything for danger. And when I say everything, I mean everything, not just the external world but the internal world too: a racing heart, a tight chest, shortness of breath. All signs of potential danger.

“How did this happen to me?” wonders Carl, who has been anxious ever since his heart attack. Unfortunately, Carl’s health-related PTSD works in the same way as regular PTSD. He has nightmares about having another heart attack. He even goes out of his way to avoid feeling his heart race, which means he’s stopped taking the stairs, gardening, even having sex, and you can bet Carl does not exercise. Sadly, Carl is not alone. Every year about 800,000 Americans have a heart attack, yet only one-third of them follow through with rehabilitation,27 and those who do still struggle to make exercise a regular part of their daily life.28 Like Carl, they are not exercising because they are deathly afraid of it.29 Carl confesses, “Exercising makes me feel like I’m having another heart attack. I just can’t bear it.” Unfortunately, Carl’s health-related PTSD has put him in real danger. His anxiety about his heart is keeping him from getting the exercise he needs, and now he is at greater risk of having another heart attack.30

Similar fears consume the 50 million Americans with chronic pain.31 Although they are prescribed exercise for pain management, many don’t do it because they are terrified it will worsen their pain.32 Petra, a patient with chronic pain, describes the internal conflict she feels: “I wanted to play tennis, but I was afraid it was going to hurt me.” And it is her fear of pain that makes exercising feel even worse. This was demonstrated by a study that recruited fifty patients with chronic back pain.33 Petra was one of them. She arrived at the lab and was greeted by the researcher, who sat her down in an exercise machine similar to one you would find at a gym. Petra was instructed to push her leg back and forth against a counterweight as quickly and forcefully as possible until she was exhausted. Although this activity is considered safe and unlikely to cause pain, the researcher led Petra to believe that the exercise might aggravate her back pain with the following instructions: “The exercises may cause a slight but short increase in your back pain, but it will not be harmful.” Although the instructions were subtle, they were enough to increase Petra’s pain rating by 20 percent. She even moved as if she was in more pain with a tense body that restricted her range of motion, diminished her power output, and exhausted her faster. Nothing had actually changed. But now Petra believed that the exercise would be painful, and that was enough to make it so. This is a powerful display of the nocebo effect, a negative effect that cannot be attributed to the treatment itself and therefore must be due to the patient’s belief in that treatment. Unfortunately, the nocebo effect has been complicating the treatment of anxious patients for centuries.

Both Carl and Petra have fallen victim to the inherent fear that the body is in danger. Fortunately, the body is well equipped to keep us safe from danger, which is the real purpose of pain. Like fear, pain is another great teacher; its lessons are learned almost instantaneously and are nearly impossible to forget. While fear helps us steer clear of any potential threats, pain helps us to recognize threats in the first place. But there is a catch: Fear shares its intel with pain, and because of this, fear amplifies the pain we feel. This is why fear exaggerates the physical symptoms of many chronic health conditions, including heart disease and chronic pain. But panic attacks are also common among people with chronic respiratory conditions like asthma34 and chronic obstructive pulmonary disease (COPD)35 who fear suffocation with the mere shortness of breath. People with irritable bowel syndrome (IBS) who also suffer from anxiety have more gut-wrenching symptoms.36 Even the anxiety we all feel from time to time is enough to amplify the pain we feel.

How Fear Amplifies Pain

How does fear amplify pain? The brain is to blame. In fact, without the brain, you would feel no pain, even if your body were broken into a million little pieces. A world without pain? Sounds like a dream! But it’s actually a nightmare and one that plays out in the harsh reality of congenital analgesics, like Ashlyn Blocker. Born without the ability to feel pain, Ashlyn ran around on a broken ankle for days before anyone noticed. Congenital analgesics lack specialized sensors called nociceptors that inform the brain when the body is damaged. Because of this, Ashlyn’s brain had no way of knowing that her ankle was injured, so she continued to use and abuse it until it was nearly damaged beyond repair.

Fortunately, congenital analgesia is a rare condition. Most of us have functional nociceptors that alert the brain when the body is injured, and the pain we feel helps protect the body from damage. For example, a kick to the shin during a soccer match causes us to keel over in agonizing pain. Whack . . . wait for it . . . Ouch! Your reaction is delayed, but you’re not faking. It just takes time for the nociceptors to send their signal along the long pain fibers that extend from the site of damage, up the spinal cord, and to the brain. Although your leg retracts away from your opponent’s foot, this is simply a reflex executed by your spinal cord, and it still takes several seconds before the pain reaches your brain. Once in the brain, the pain signals undergo further refinement by the neural matrix of pain. Similar to the sci-fi film The Matrix, our pain matrix simulates a reality for us unknowing humans. But do not be mistaken: The pain we feel may seem real, but it only partly reflects reality. The rest is an illusion.

The realest part of pain is created by the matrix’s sensory core, but even this is an abstraction. It contains a distorted map of the body called the sensory homunculus, which represents the body by sensitivity rather than size (picture lusciously large lips propped up by little legs). When the body is damaged, the nociceptors at the site of injury send their signal up to their coordinates on the sensory homunculus to inform the brain of the size and scope of the damage.

The most illusory part of pain is made up by the matrix’s emotional core, which consists of three brain regions:


	Insula, which registers the breach in the homeostasis as dreadful.

	Amygdala, which reacts to the body’s damage with fear.

	Dorsal anterior cingulate cortex (dACC), which combines the two to create a total sum of awfulness. Then, it does something really tricky. The dACC reaches back down into the body to turn up the nociceptors’ pain signal. This causes the sensory homunculus to burn brighter (registering more pain), even though the body’s damage has not changed. It’s mind over matter, and the illusion is complete.



The emotional core is how fear amplifies pain. It is also the reason you feel more pain if sad at the time of injury37 or if you think someone has intentionally hurt you.38 It’s also the reason the mere suggestion of pain is enough to increase the pain, as it did for Petra.39

How does the fear of pain impact our fitness goals? When we fear something will cause us pain, we avoid it. Although this is an innate and adaptive strategy that keeps us safe, when the fear of pain becomes linked with movement, it can prevent us from getting the exercise we need.

THE RIGHT MINDSET FOR FEARLESS, PAINLESS MOVEMENT

If fearful thoughts create painful experiences, then by minimizing our fearful thoughts, we can minimize our pain and increase our propensity for movement. Indeed, this is the premise of the placebo effect, which describes a treatment that has no medicinal properties but comes with a promise that it will alleviate your pain (and other unwanted symptoms), and it actually does just that.

“Would a placebo have worked for the patients with chronic pain?” you wonder.

“Yes, and it did,” I explain. Although Petra was assigned to the nocebo group, other patients were assigned to the placebo group. Instead of being told the exercise might aggravate their pain, the researcher told them this: “The movement will not lead to any increase in your back pain.” Amazingly, this subtle reassurance was enough to reduce their pain by 24 percent.40 The patients in the placebo group even moved as if they were in less pain with a fuller range of motion.

We can use this same approach of mind over matter to reduce the negative effects of anxiety on our body and mind. One study simply altered the instructions that participants received prior to a social stress test by telling them to think about their stress response as a help to performance rather than a hindrance.41 Typically, this social stress test constricts the blood vessels and restricts blood flow, but the participants who reframed their stress response were immune to those deleterious effects. The test also typically induces a negativity bias, where participants get hung up on negative words (such as panicky, insecure, worthless, fear), but the participants who reframed their stress response did not have this negativity bias. What I like most about this study is that the changed mindset was not overly positive, just less negative. This is helpful because forcing a positive mindset when it’s not authentic can make us feel worse.42

Ultimately, changing our mindset about exercise can help us move more effortlessly toward our fitness goals. And it helped me overcome my fear of the dreaded timed swim. Those painful swimming lessons I endured as a teen caused me to fear swimming, and I avoided it for years. That is, until 2015, when my dad died of a sudden heart attack and I began to reflect on the things that he inspired in my life. That’s when the failed timed swim and my failure to become a lifeguard like Dad really began to haunt me.

I decided to give swimming another try and signed up for lessons, this time in the evenings and in a heated indoor pool to try to beat the odds. I still was an outcast, with 20 years on my swim mates, but this time I didn’t care — that is, until the instructor announced that we’d be doing the timed swim. In that instant, my mind traveled back in time to my 13-year-old-self, and I was shaking in fear. Panic. Pain. Self-doubt. Ahh!

But then something different happened. I reframed my mindset with something a little more positive. My mantra? “I am here. I am ready. And I am not afraid.” My stress system was activated, as it should be when engaging in a challenging physical task, but I was not afraid. I sang my mantra over and over in my head while I swam with all my might, and much to my surprise, I completed the timed swim second in my class with minutes to spare.

Later that month, I was serendipitously invited to give a talk on brain health with Mark Tewksbury, Olympic gold medalist in the 100-meter backstroke. Before we went on stage, I told Mark my story. He smiled knowingly and affirmed that it was his reframed mindset that helped him win gold. Like me, Mark had a long and storied history with swimming that was marred by the fear of social rejection. You see, Mark was Canada’s first openly gay Olympian; however, it took him years to reveal his secret because he had no idea how people would react, and the uncertainty terrified him. Sadly, many people like Mark avoid sports for fear of discrimination related to their gender identity or sexual orientation, and those who do engage in sports often feel unsafe and hide who they truly are.43 Tragically, this fear of discrimination, stigmatization, and marginalization is creating health disparities to the point that the American Heart Association has issued an advisory warning that LGBTQ+ people are at an elevated risk of heart disease.44

Most LGBTQ+ women are not sufficiently active for good health because they are afraid of the psychological pain they’ll endure while exercising.45 Anyone who’s ever experienced body shaming can relate. Our fatphobic society causes many people to develop social physique anxiety — an intense distress that one’s own body is being negatively judged. My friend Anne suffers from social physique anxiety. By society’s standards, Anne is overweight. She wants to exercise. She’s even made a plan to do so. Unfortunately, she can’t get past her preoccupation that others are judging her weight negatively. She even worries that her workout clothes make her look fat. Her shame is so deep that her original workout plan involved exercising at night so no one would see her. In the end, the mere thought of exercising was too painful, and she never even started. Anne’s fear of psychological pain is similar to Carl and Petra’s fear of physical pain. In the end, it is the fear of pain, be it psychological or physical, that prevents them all from getting the exercise that they need.

Does Psychological Pain Hurt as Much as Physical Pain?

Remember that old schoolyard saying? Sticks and stones may break my bones, but words will never hurt me. It’s 100 percent false and almost too easy to disprove. Just think of a time when you were ridiculed by your boss, ignored by a coworker, or overlooked for a promotion. How did you feel? I bet it really hurt! In fact, psychological pain can hurt us as much as, if not more than, physical pain. One study compared the two by asking participants to remember a time they felt socially rejected or physically injured and to write about it in a journal.46 One woman described a painful breakup: “He told me that he no longer saw any benefit to having me in his life.” She also described a terrible rowing accident: “It felt like a thousand nails were being driven into my thighs with every stroke.” At the time, both events felt equally painful to her, but in reliving them now, the social rejection pained her more.

To examine the impact of social rejection on the neural pain matrix, researchers have designed a clever, albeit demoralizing, way to induce psychological pain in the lab. It’s called Cyberball, a computerized schoolyard game of ball toss.47 The participant, Angela, is led to believe that she is playing the game with two other participants, David and Troy; but David and Troy are actually in on the experiment. At the start of the game, David throws the ball to Angela, Angela throws the ball to Troy, and Troy throws the ball back to David. This three-way toss continues for three rounds. Then, without warning, David and Troy exclude Angela from the game. Angela is forced to stand there and wait while she watches David and Troy throw the ball back and forth to each other. She calls out to them in frustration, “Come on, guys, pass me the ball!” But they ignore her. Angela is forced to endure this for several more minutes until the experiment ends. Afterward, the researchers explain to Angela that David and Troy were part of the experiment, but the damage had already been done. Being excluded by David and Troy really hurt Angela’s feelings so much that it had activated the dACC of her pain matrix. Now, do you remember that really tricky thing the dACC does where it reaches back down into the body to turn up the nociceptors’ pain signal? Well, it happens with social pain too, and this is how negative emotional experiences like rejection,48 grief,49 and anxiety50 can cause us physical pain.

GET OUT OF YOUR HEAD AND INTO YOUR BODY

We all can do our part to create safer spaces for everyone to feel comfortable exercising, but there is something you can do for yourself to ease the anxiety. When your head is a mess with anxiety, you have but one choice: You need to get out of your head and into your body. You can do that by paying attention to your breath. I see your skepticism, but I have a little neuroscience to back this up. In one study, researchers recruited twenty-six people who had no experience with meditation or yoga.51 Over 2 weeks, the participants learned how to pay attention to their breath by becoming aware of the body’s position and focusing on the sensation of breathing such as the rise and fall of the belly or the rush of air under the nose. Then, their brains were scanned as they viewed threatening photos while either using attention-to-breath technique or not, and the difference was remarkable. When attending to breath, their amygdala activity decreased, resulting in less fear. But that’s not all. Remember, the rational part of the brain, the prefrontal cortex (PFC)? Well, when attending to breath, their PFC activity increased, resulting in less negativity; and the calming messages it sent to the amygdala were enhanced, resulting in more mindfulness.

Another study used the same attention-to-breath technique and found that it reduced pain.52

Why is attention-to-breath so effective at resetting an anxious mind? Because paying attention to the breath capitalizes on the fact that the mind can only focus on one thing at a time. Therefore, the more time that the mind spends attending to the body (and its breath), the less time it has to worry.

Although paying attention to breath is a natural part of many different modes of exercise, including yoga,53 tai chi,54 and Pilates,55 you can incorporate attention-to-breath into any movement you make, like walking or running.56 I’ve included examples of how to incorporate more attention-to-breath into your strength workouts, like the Mindful Mover exercise.

Added bonus: People who are more mindful are also more likely to stick with their exercise program.57 And this brings us to the ultimate truth: For the vast majority of people, exercising is not harmful. Not for Carl or Petra or Anne or me, and it’s likely not harmful for you either. In all our cases, exercising would do exactly the opposite of what we fear the most. By exercising, Carl could strengthen his heart, Petra could alleviate her pain, Anne could better manage her weight, and I could reduce my anxiety. And I have. I even used the attention-to-breath technique during that sprint swim I talked about at the beginning of the chapter to reset my mind out of panic and back into the race. For the record, I did successfully complete that race. Hooray!

Aside from my panic attack during that swim, my training had made me stronger than I had been in a long time. Though admittedly I was still very uncertain of what the future would bring (and yes, that uncertainty was maddening), I needed a plan to keep moving me forward.

As fate would have it, there was a plan for me. That previous year I had been working with a coach who had helped to prepare me for the race that morning. She had a plan for me and called me up after the race to tell me all about it. “Hmm . . .” I stalled. “A half Ironman, really?” I had no idea what she was talking about but soon learned that her plan would keep me very busy indeed. To put it into perspective, a half Ironman was more than four times longer than the race I had just finished. Fear! Panic! Pain! Self-doubt! STOP!! Breathe . . . And I’m back. “Um . . . sure,” I agreed hesitantly, assuming it would be worth a try. After all, I had nothing to lose but fear.

The Fearless Workout

REFERENCE: Chapter 2

MINDSET: Get out of your head and into your body

NEURO FIX: Soothe an overactive amygdala

LEVEL: Beginner















	MON

	TUES

	WED

	THURS

	FRI

	SAT

	SUN




	Wellness Walk

	Mindful Mover

	Wellness Walk + Fear Buster

	 

	Wellness Walk + Fear Buster

	Opener

	 








WELLNESS WALK

Walk for 20 minutes at a comfortable, easy pace. During your walk, pay attention to your breath.

THE MINDFUL MOVER

Warm up with a 5-minute Wellness Walk, then complete exercises 1 to 7 for the prescribed repetitions. Take a 2-minute mindful break. Focus on your breathing. Repeat.












	ORDER

	EXERCISE

	REPETITIONS

	PICTURED




	1

	Arm Circles (forward)

	10 reps

	here




	2

	Arm Circles (backward)

	10 reps

	here




	3

	Straight-Leg Kicks

	10 reps per side

	here




	4

	Hip Openers

	10 reps per side

	here




	5

	Lateral Step Gathers

	10 reps per side

	here




	6

	Heel Walk

	10 reps

	here




	7

	Toe Walk

	10 reps

	here




	 

	Mindful Break

	2 minutes

	 








Ready to take the next step? Increase your repetitions to 15 reps. Repeat the exercises a third time. Or combine the Opener (below) and Mindful Mover into one awesome workout and repeat twice.

FEAR BUSTER

After your Wellness Walk, when you feel ready, set your mind to this: “Activating my stress response helps me adapt.” Then pick up the pace. Run as fast as you can for as long as you can. Try for 20 seconds. Then, walk to cool down.

Ready to take the next step? Add another Fear Buster and take as much time as you need between the two. Gradually add more Fear Busters until you are able to do ten.

OPENER

Warm up with a 5-minute Wellness Walk, then complete exercises 1 to 6 for the prescribed repetitions. Take a 2-minute mindful break. Repeat.












	ORDER

	EXERCISE

	REPETITIONS

	PICTURED




	1

	Arm Swings (up and down)

	10 reps

	here




	2

	Arm Swings (across the body)

	10 reps

	here




	3

	Hip Twists

	10 reps per side

	here




	4

	Knee Tucks

	10 reps per side

	here




	5

	Butt Kicks

	10 reps per side

	here




	6

	Crossovers

	10 reps per side

	here




	 

	Mindful Break

	2 minutes

	 








Ready to take the next step? Increase your repetitions to 15 reps. Repeat the exercises a third time.
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Mental Health Is Physical Health

Never judge another man until you’ve walked a mile in his shoes.

HOORAY! YOU’VE DONE IT!

You’re over the inertia and past the fear.

It turns out exercising is not so bad after all.

But life gets busy, and you don’t always have time.

A deadline at work forces you to skip a workout. Then four. Then ten. Months later you wake up with terrible chest pain.

A heart attack? You see the doctor but get a clean bill of health.

Relieved, you head home only to have your symptoms return, now stronger than ever.

Back at the doctor’s, she explains, “It’s not your heart, but your head brain.” Depression? Really? But you’re not mentally ill.

“Pressure at work?” she queries.

“Possible,” you admit, knowing full well the pressure is real.

“Take two a day,” she instructs and hands you a prescription for an antidepressant.

You head home confused but do as she says.

The drugs don’t work, and now you are really depressed.

You slump down on the couch and turn on the tube.

Hey, is that Michael Phelps? You barely recognize him without his goggles.

But it is him, and he’s talking about his mental illness. Depression? Really, him?

Phelps describes his symptoms. They sound a lot like yours.

Swimming helped keep his depression at bay.

Too bad you can’t swim.

Fortunately, he explains, all forms of exercise can help.

Hmm . . . where did you put your running shoes?

Found! Back of closet. You lace them up, but your energy is low, so you negotiate with yourself: “Just once around the block. Deal?” Deal.

You make it around easily. You had forgotten how good it feels to exercise.

The next day you do another loop. Then four. Then ten. Months later you wake up feeling great! That’s when you realize you must make time for exercise because it is the medicine that you need.

In this chapter, you will learn why drugs don’t always work for depression and why exercise does.

WALKING A MILE IN MY SHOES

It was a cold February morning. Half asleep, I pulled up a stool to my mom’s breakfast bar. She welcomed me warmly with a fresh cup of hot coffee, and we sat and sipped in silence. I had been seeing her a lot lately, much more than normal, and we had already caught up on the latest goings-on. Every other weekend, my daughter and I would make the 1.5-hour trek to my mom’s place so that I had someone to babysit while I spent 4 or more hours grinding it out at the local YMCA. Having been formerly sedentary, I often found myself laughing at the absurdity of what my weekend plans had become. But truthfully, I had grown to love it and hadn’t missed a workout yet. That is, until that morning, when I quietly contemplated breaking the chain.

The last 2 months had been hectic. I was teaching three courses, directing my lab, mothering my child, and training for a half Ironman. On top of that, I had just returned from a whirlwind trip to New York to speak at the International Neuropsychological Conference. I presented our latest research on exercise for brain health, but now my brain was fried, and I could feel burnout threatening.

As I sat and sipped my coffee, still hoping to summon its effects, my mind wandered to an earlier time when I was under similar exhaustive pressure. It was another cold winter’s day but 7 years prior, and I was 4 months postpartum. I pulled up a stool to the breakfast bar in my house and finally broke the silence to my then-husband. This was supposed to be one of the greatest times in my life, yet it was my scariest. The new and intense stress of motherhood aggravated an invisible demon in my head. To the outside world, I appeared calm and confident, but on the inside, my head ached with frightening thoughts about hurting the people I loved. I knew in my heart I would never act on these thoughts, but why did they keep occurring? And now they were directed toward my newborn baby. My anxiety was so intense, I could barely breathe. While trying to be an effective mother, I was living a nightmare in my head that no one else could see. I was desperate for help.

Through tears of fear and embarrassment, I described the nightmare to my husband, who encouraged me to see our family doctor. She recognized my symptoms immediately and offered a clear diagnosis. I was suffering from obsessive compulsive disorder (OCD), a distressing mental illness characterized by unwanted thoughts and fears that can lead one to do repetitive behaviors. “You mean, other people have this too?” I asked in utter disbelief but no longer feeling alone.

As a neuroscientist sitting in my mom’s kitchen, I knew that all forms of mental illness originate from a biological dysfunction. The conference I had just spoken at devoted a whole session to it. Yet, when the illness is playing out in your own mind, it is difficult to dissociate the illusion it creates from the reality you’re living, while remembering that it’s not your fault but faulty wiring.

It also didn’t help that, prior to that point in my life, I had purposely avoided learning about mental illness. Why? One word: hypochondria. For as long as I could remember, I’d been worried sick that I might contract a physical illness and die (I know, how morbid). It all began back in elementary school when a young girl in my class died of meningitis. After that, I assumed every headache would be my last. As a teen, I would get the most intense stomach pains and fear my appendix was going to burst. I insisted my parents take me to the hospital, where we’d wait for hours only to have my pain cease as soon as the doctor was ready to see me. Honestly, I wasn’t faking the pain, but I couldn’t explain what was going on either. So, in college, when I started learning about the brain, I steered clear of any class about mental illness for fear of losing my mind. I couldn’t risk it! And now, despite my naiveté on the topic, I had become a textbook case of OCD. Oh, the irony!

TREATING MENTAL ILLNESS: ISN’T THERE A PILL FOR THAT?

People with mental illness are treated differently, not just from the stigma that is born out of ignorance but from the stigma that is built into our outdated medical practices. Most mood disorders, including depression, anxiety, and OCD, are diagnosed and treated based on their symptoms alone. Although this method can be effective, it is in stark contrast to the way we treat physical illnesses.

Imagine showing up at your doctor’s office with unusual chest pain. First, your doctor would run a series of tests to locate the root cause of your symptoms: Is it your heart, your lungs, or even your digestive tract? Then, once the biological problem was identified, the most suitable treatment would be prescribed. For example, a positive test for an ulcer would be treated with ulcer medication and not a beta-blocker. Seems obvious, right?

Yet, showing up at your doctor’s office with a depressed mood would not prompt her to run a series of tests to locate the biological cause. Instead, you would likely be handed a prescription for an antidepressant drug, and no further testing would be done.

This is exactly what happened to me back in grad school when my strange thoughts first appeared. I remember sitting in class, worried sick that I might blurt out something profane or accidentally hit one of my colleagues in the face with my water bottle. I know, it sounds crazy. It felt crazy! Clearly, something was not right with my brain. I made an appointment with the school psychiatrist. I was too embarrassed to tell him what was really going on, so I described a toned-down version of my strange thoughts. His diagnosis? Generalized anxiety disorder. And almost before the words were out of his mouth, he handed me a prescription for an antidepressant. This practice is the norm, making antidepressants like Prozac, Zoloft, and Paxil some of the most widely prescribed drugs on the planet.

Why Overprescribing Antidepressants Is Problematic

Over the past two decades, prescription rates for antidepressant drugs have substantially increased, especially for mild forms of depression that may not even meet clinical criteria.1 It sends a bleak message that a depressed mood is not normal and must be corrected with medication. But is it true? For some, yes. However, this one-size-fits-all approach to treating mental illness is not good for all. In many cases, antidepressants may cause more harm than good. Consider these three points:

Point 1: A Dire Side Effect in Youth

The most obvious issue with overprescribing antidepressants is that the drugs have nasty side effects and equally nasty withdrawal symptoms. Not everyone reacts to the drugs in the same way, and there is a long laundry list of possible side effects that range from mildly annoying to dangerously severe. The deadliest? Suicide.

“Suicide? Isn’t that what antidepressants are supposed to protect against?” you ask.

“It is, and they do,” I explain. Unless you’re under the age of 25. Tragically, antidepressants can increase suicidal thoughts among the children and teens who take them, and the FDA has issued a black box warning (its most stringent warning) to call attention to this serious and life-threatening risk.2 Children and teens with severe symptoms may still benefit from the drug in spite of this side effect. But for most cases, especially mild ones, this side effect is far too dire to warrant a prescription.

Point 2: A Bright Side to Being Blue

The most controversial issue with overprescribing antidepressants is that there might be a bright side to being blue that antidepressants negate3 — although I’m convinced that this is only true for mild forms of depression that are triggered by a specific negative event.

The reality is this: When we are sad, our brain gets really good at zeroing in on negativity. Although this temporarily depresses our mood even more, it can also help us resolve the problem that got us down in the first place.

Dwayne “The Rock” Johnson talks about how he used his depression to come up with a new plan for his life. After college, The Rock’s lifelong dream of playing in the NFL ended when he wasn’t drafted. He even got cut from the Canadian Football League (yes, that exists). Depressed and directionless, The Rock hid away in his parents’ basement for about a month and a half until he figured out what to do with the rest of his life. He describes it as one of his darkest times, but he emerged on the other side striving for success. His advice? If you’re going through a hard time, you’ve got to hold on to that fundamental quality of faith and have faith that on the other side of your pain is something good. The Rock went on to become one of the highest-paid actors.

Point 3: The Drugs Don’t Work

The most important issue with overprescribing antidepressants is that the drugs don’t work for about one in three people.4 With approximately 260 million people suffering from depression worldwide,5 we are talking about 85 million people who diligently take their medication but get no relief.

This was the case for a young woman named Pam, who became suddenly stricken with mood swings, anxiety, and hallucinations that forced her to seek medical help from a series of specialists, all of whom prescribed her an antidepressant. Pam took the pills, but her symptoms persisted, and she suffered for years. When the right diagnostic tests were finally done and Pam got the treatment she needed, her symptoms were alleviated completely. What caused her mental illness? A rare but treatable genetic disease called porphyria.6 The antidepressants did not work for her because they did not treat the root cause of her mood disorder.

Unfortunately, Pam is not alone. Although her condition is rare, there are other more common disorders that disrupt your mood but don’t respond to antidepressants. Like Pam, people with these drug-resistant forms of depression continue to suffer, and some may even consider suicide.

WHY THE DRUGS DON’T WORK

Antidepressant drugs only treat a specific biological dysfunction, namely low serotonin. Outdated medical practices assume that low serotonin causes all mood disturbances. This is not true, but as of right now, no further testing is done to prove otherwise.

What is serotonin? It’s a specialized brain chemical that helps us cope with psychological distress. Serotonin keeps us calm by sending messages across a network of neurons. Here’s how it works:


	Two neurons are separated from each other by a small gap called a synapse.

	Neuron A releases serotonin into the synapse.

	Serotonin binds to its receptor on Neuron B, which excites it.

	When more serotonin binds to more receptors, the excitement grows into activation. Only then can Neuron B pass on its calming message to its network of neurons.

	When serotonin is low, none of that is possible and you are left feeling sad.



Antidepressants increase serotonin by blocking serotonin’s transporter, called SERT. SERT reuptakes serotonin from the synapse back into Neuron A. By blocking SERT, antidepressants prevent the reuptake of serotonin, hence the name, selective serotonin reuptake inhibitors (SSRIs). With SSRIs, serotonin has a better chance of binding to its receptor and keeping you calm. However, the reason antidepressants don’t work for many people is that their depression is not caused by low serotonin.

If not low serotonin, then what?

An Unexpected Cause of Mental Illness

Surprisingly, it’s likely inflammation.

Undoubtedly, you’ve heard of inflammation. It’s what protects the body from infection. Immune cells called cytokines detect an injury or infection and sound an alarm. The alarm summons other immune cells to the site, and their influx causes the inflammation that we recognize as redness and swelling of superficial wounds.

However, all parts of the body can inflame, even the brain. And when the brain inflames, it causes sickness behavior that makes us feel exhausted, antisocial, and depressed. Sick at home. Alone in bed. Binge-watching Netflix. Sound familiar? Although no one likes being sick, these behaviors are quite prosocial because they isolate us from others and prevent the spread of infection. It’s the brain’s version of social distancing and a small price to pay for protecting others.

Once the infection is cleared and your health is restored, you are back to being your happy social self again. However, in some cases, sickness behavior persists long after the infection has been cleared. Where does that leave you? Stuck in a funk, exhausted, antisocial, and depressed for weeks, even months. Something is seriously off with your physical state: Your body is inflamed, your mood is depressed; you’re not sick anymore, but you’re not well either.

Where Is All That Inflammation Coming From?

It’s like death by a thousand cuts, where seemingly minor stressors can play a major role in forecasting your future brain health. The impact of minor stressors on the brain’s health was demonstrated by a massive 20-year study that tracked over 800 people between 35 and 85 years old.7 Participants provided a blood sample to determine how inflamed their bodies were.8 Then, for 8 consecutive days, they recounted their daily stress and how it made them feel. A day was considered “stressful” if at least one of these seven events had occurred:


	Having an argument with a family member or friend.

	Avoiding an argument with a family member or friend.

	Dealing with a stressor at work or school.

	Dealing with a stressor at home.

	Facing discrimination.

	Supporting a family member or friend experiencing a stressful event.

	Any other event that was stressful.



People who had more stressful days felt more depressed. And everyone found it harder to be happy on stressful than non-stressful days. However, people differed in how they reacted to stressful versus non-stressful days. This was key, but it’s also something you can change with the reframing and attention-to-breath techniques discussed in Chapter 2. Some people reacted with dramatic mood swings, experiencing the lowest of lows on stressful days and the highest of highs on non-stressful days. Others reacted less dramatically. The people with the greatest mood swings had the most inflamed bodies, demonstrating the big impact our emotions can have on our immunity.

And there’s more. Ten years later, the researchers followed up with those same people, but this time they asked about their mental health. Those people with the greatest mood swings were more likely to be anxious or depressed 10 years later.9

And it gets even worse! A person’s mood swings at the start of the study predicted their likelihood of death 20 years later.10 Death! The message is clear: Don’t sweat the small stuff or you won’t be around. Period.

SWEATING THE SMALL STUFF: A MODERN-DAY SERIAL KILLER

Stress, anxiety, and worry are all common afflictions of daily life in the modern world. A deadline at work precipitates the all-too-familiar routine: Skip exercise, get takeout, and burn the midnight oil until the job is done. Life is so busy now that no one has time to take care of their health. For the first time in human history, more people are overweight than underweight,11 one in three are sleep deprived,12 and 80 percent of Americans are not getting enough exercise.13, 14 Our modern lifestyle is so bad that it’s created a new disease category — so-called lifestyle diseases — which include heart disease, obesity, and diabetes. According to the World Health Organization,15 these lifestyle diseases are one of the top global health threats.

Let’s pause to consider the gravity of this:

Stressed out.

Moody.

Inflamed.

Depressed.

Dead.

The scariest part? It’s the ordinary everyday stressors that are making us sick, which means we are all at risk. The timid child who can’t find a friend. The college student who is late on yet another assignment. The athlete who is desperate to make the cut but keeps falling short. The adult whose to-do list never seems to end. My hectic schedule. Your work deadlines.

“When will I reach the breaking point?” you wonder.

It could happen any day, though, for most of us, it will most likely happen during a time of transition.


	The Rock hit rock bottom after he finished college when his lifelong dream of playing pro football came to an end.

	Phelps felt most worthless post-Olympics, when the thing he had devoted his entire life to had come and gone.

	My colleague who recently retired wonders where he belongs now that he’s lost the structure and purpose of his day.



For me, starting college, becoming a mother, and ending my marriage were all critical times of transition. Right on schedule, my strange thoughts first appeared during college and peaked postpartum (similar to postpartum depression). What happened when I ended my marriage? Surprisingly, I was okay. But by that point in my life, I had developed the skills I needed to cope with the daily grind. Exercising was central to my strategy (more on that soon). Yet, it still took me a long time to find my footing. To be completely honest, I am still not 100 percent sure who I am anymore or where I am going, and it’s already been 2 years. That’s a long time to be stressed out, and it is this chronicity that makes stress a killer.

Sick but Not Sick

To be clear, stress is not an infectious disease, but it can make you sick. How? By tricking the immune system into thinking you’re sick when you’re not actually sick. It’s called a sterile immune response.16 It’s sterile because your body is free of any foreign bacteria and viruses, but the immune system still acts like you’re infected. Fascinating, right? Here are the five stages to becoming sick with stress.

Stage 1: Stressed-out cells trick the immune system.

The immune system treats the body like a private club. Members only! Every cell is checked to make sure it belongs.


	Body cells give the secret handshake. “Okay, you can stay.”

	Foreign cells don’t. “Get out!”

	Stressed-out body cells know the secret handshake but are too tense to perform it. “Hey, you! Get out!”



Stage 2: The immune system says, “Fool me once, shame on me; fool me twice, shame on you!”

When the immune system detects one intruder and then another (i.e., two foreign cells, two stressed-out cells, or a combination of the two), it calls for immediate backup:


	Regular immune cells increase inflammation a little.

	Inflammasomes increase inflammation a lot.



Stage 3: The immune system (over)reacts.

Bigger is not always better when it comes to an immune response. Too much inflammation is bad for the body, and the consequences range from trivial to tragic.


	It’s why when stress-eating, my lactose-intolerant friends and I find it harder to stomach a tub of ice cream. Stress makes us more sensitive to lactose17, 18 and other allergens.19

	It’s why we get sick at the worst possible times. Stress makes us more susceptible to infections.20

	It’s why a stressful job can increase our risk of inflammatory conditions such as heart disease and stroke.21



Stage 4: Brain protection and our sixth sense kick in.

Too much inflammation is bad for the brain too. Just consider the permanent and potentially fatal brain damage caused by a concussion that bruises and inflames it. Fortunately, the brain has the blood-brain barrier (BBB) to protect it from an inflamed body. The BBB acts like a border wall. It even has specialized transporters that act like border guards, only permitting certain immune cells to enter and with a strict quota on how many can enter at once.

Although the BBB protects the brain from the body, the brain still needs to know what’s going on down there. The vagus nerve keeps the brain informed. It’s like a sixth sense:


	Eyes see.

	Ears hear.

	Nose smells.

	Tongue tastes.

	Fingers touch.

	Vagus nerve detects.



What does the vagus nerve detect? Increases in inflammation, shifts in stress hormones, even microscopic changes in the diversity of gut microbiota. Vagus means wanderer, and this nerve literally wanders from the brainstem through the heart and lungs all the way down to the gut, collecting information along the way and notifying the brain of any unusual activity. The amygdala reacts first, inducing fear and launching a stress response. This makes the vagus nerve the ultimate mind-body connector.

When someone says, “Trust your gut!” they are referring to the vagus nerve’s keen ability to sense when something is off even before you consciously recognize the problem. This advice serves us well unless we are chronically unwell; then something is off all the time. This causes you to lose your intuitive edge. Instead of being in tune, you feel threatened, think negatively, and act defensively.

Stage 5: The stressed-out immune system makes you depressed.

Eventually the brain inflames. Weak spots around the BBB let cytokines sneak across.22 Is it dire? No, but it is depressing. When the brain inflames, it metabolizes tryptophan, creating a toxic by-product that damages the hippocampus.23 This makes it harder to turn off the stress response and thus creates even more stressed-out cells and inflammation. Tryptophan is also needed to make serotonin. Low tryptophan means low serotonin, and now you’re really depressed.

“Can’t we use antidepressants to treat this part of it?” you wonder.

“Good idea but it’s not that simple,” I explain. Although antidepressants block SERT, an inflamed brain makes excess SERT,24 and the drug may not block them all.

Now, you’re sick with stress. Stuck in a funk, exhausted, antisocial, and depressed for weeks, even months. Your serotonin is low, but the drugs don’t work because they don’t fix the root cause of the problem. The root cause of your depression is a stressed-out immune system. If only we could screen and treat for that.

Can We Screen for High Inflammation Prior to Treatment?

Mercifully, we can! Though this next part may depress you even more. Why? Because we’ve known this for over two decades. Back in 2000, researchers showed that a patient’s response to antidepressants could be predicted ahead of time based on how inflamed they were.25 Since then, more than thirty-five studies have examined this effect. Researchers have even narrowed it down to a particular cytokine that seems to be causing the problem, a pro-inflammatory cytokine called TNFα.26 Yet, to date, depressed patients are not screened to determine how inflamed they are. Instead, they are automatically prescribed an antidepressant drug, then told to wait and see if it works. If one antidepressant drug fails, they are prescribed another. Then another. Some non-responders go through three or more different antidepressants27 before losing all hope.28

Was my OCD caused by inflammation? I will likely never know because, just like everyone else, my inflammation was never tested.

Did antidepressants work for me? To be honest, I never filled the prescription. Despite my naiveté about mental illness, I knew a lot about pharmacology, and I worried that the drug would change my brain in more ways than intended. I say that knowing that not everyone has this luxury of choice. Their symptoms may be too severe, their need for relief too urgent. And let’s not forget that antidepressants still work for two out of three people who take them.

HOPE FOR DRUG-RESISTANT NON-RESPONDERS

What if you’re one of the people who doesn’t respond to antidepressant drugs. Now what? Living with an untreated mental illness is a dangerous game that usually doesn’t end well. The Rock’s untreated depression caused him to hide out in his parents’ basement for over a month. Phelps binge-drank to escape his suicidal thoughts. I focused my obsessive mind on my work. My strange thoughts didn’t bother me when I was intensely studying, so that’s what I did. When forced to socialize, I, like Phelps, used alcohol to take the edge off. But midway through grad school, I realized I was drinking too much and needed a new approach.

I racked my brain for something I could do that would not cause me more harm than good. Maybe exercise? I had heard about “runner’s high,” and it seemed worth a try. So, I bought myself a new pair of running shoes and went out for an overly ambitious jog. And (as you know from Chapter 1) by the end of that week, with blistered feet and sore legs, my brain forced me to stop.

Then a friend suggested I try cycling, and that’s when the rusty old road bike came into my life. On my first ride, I pedaled about 5 miles up the escarpment. When I finally got to the top, something was off but in a good way. My mind was completely quiet. Not one peep! My entire body relaxed under its stillness. I hadn’t felt that good in years! Needless to say, I kept riding.

With every ride, my mind quieted ever more until a whole hour would pass without one strange thought. Then, the stillness started following me off my bike. At some point, my strange thoughts vanished completely. Was I finally free from the nightmare in my head? Had exercise cured me? Was that even possible? I had so many questions I needed to answer. That’s when I shifted the focus of my research and began intensely studying the effects of exercise on the brain.

EXERCISING FOR MENTAL HEALTH

The first fascinating thing I discovered about the neuroscience of exercise nearly blew my mind! Get this: Exercise rescues happiness in depressed patients. And guess who benefits the most? People with drug-resistant depression! One of the first studies to demonstrate this benefit recruited patients with major depressive disorder who had been taking antidepressants but were not responding. The patients provided a blood sample so researchers could determine how inflamed they were. Then, the patients were assigned to one of two exercise interventions: high-frequency exercise or low-frequency exercise.29


	The high-frequency group completed (or exceeded) the recommended physical activity guidelines of 150 minutes of moderate to vigorous aerobic exercise each week, for a total workload of 16 kcal/kg body weight/week.

	The low-frequency group completed only a quarter of the recommended physical activity guidelines each week, for a total workload of 4 kcal/kg body weight/week.



Workouts were done on a treadmill or stationary bike at a self-selected intensity for 12 weeks, and depressive symptoms were assessed at the end of each week. By the end of the 12 weeks, everyone benefited from the exercise, but the inflamed patients benefited the most. Exercise not only reduced their depression symptoms, but it also downgraded the symptoms from moderate to mild — a clinically significant change in symptom severity that was similar to the relief that responders get from antidepressants.30 The best part? Both the high- and low-frequency exercisers benefited equally.

Exercise versus Antidepressants — Guess Which Wins?

In a head-to-head challenge — exercise versus antidepressants — it’s technically a tie, which is pretty amazing when you think about it.31, 32, 33 However, in some cases, exercise is the winner.34 And for some people (including drug-resistant non-responders), exercise works better than antidepressants.35 For example, depression is very common among heart patients. The American Heart Association has even issued an advisory statement recommending that all heart patients be screened for depression.36 However, the recommendation is very contentious. Why? Because antidepressants are the first line of treatment for depressed heart patients, but many don’t respond. Consider the results from one study that recruited three friends, Eric, Andy, and Charles, all depressed heart patients who were sedentary and not receiving treatment for their depression.37


	Eric was assigned to the exercise group and prescribed 30 minutes of supervised aerobic exercise where he walked or jogged on a treadmill at a moderate to vigorous intensity three times a week.

	The exercise program made Eric feel great, and after the intervention, he was depression-free. In fact, 40 percent of all exercisers in this study were depression-free in the end (compared to only 10 percent in the antidepressant group).




	Andy was assigned to the antidepressant group and prescribed the antidepressant sertraline (aka Zoloft) at a starting dose of one pill a day (50 mg) and increasing to four pills a day (200 mg), if needed.

	The antidepressant treatment made Andy feel less depression, but he also felt more exhausted and had no sex drive. These side effects were so unpleasant that he almost had to stop treatment altogether. In fact, 20 percent in the antidepressant group reported these adverse side effects (compared to only 2 percent in the exercise group), and two participants had to stop altogether because their side effects were so bad.




	Charles was assigned to the control group and prescribed one placebo pill a day. Charles was convinced he was taking an antidepressant even though his placebo pill had no therapeutic effect. Why did they include this control? To make sure that the actual treatments had a real effect over and above the feel-good placebo effect one gets from merely believing the treatment is working.

	Although Charles felt slightly better (i.e., the placebo effect), he did not feel as good as the exercisers. Also, neither he nor any other member of the control group were depression-free after the intervention.






Although Eric was the clear winner, after the study was over, Andy and Charles joined him on his weekly walks, and now all three friends are healthier and happier because of it. Win-win-win!

The Anti-Inflammatory Effects of Exercise

How does exercise help mend the hearts and minds of patients like Eric, Andy, and Charles? Exercise is anti-inflammatory and reduces the inflammation that can damage the heart and depress the mood.38 Exercising muscles release specialized cytokines called myokines.39 Like regular cytokines, myokines sound an alarm, but their message is less alarming and more precautionary. The alarm reads something like this:



Dear Body,

There is no active threat. However, we wanted to let you know that while you are exercising and temporarily outside of your homeostatic happy place, you are slightly more vulnerable to attack.

Yours in good health,

The Myokines



The body heeds the myokines’ advice, and as a precaution it releases pro-inflammatory cytokines to protect itself while exercising. As soon as it stops exercising, the body sends in an (anti-inflammatory) cleanup crew to clear away the inflamed mess.40 This cleanup crew is so thorough that they clear up all the inflammation brought on by exercise and then some. With consistent training, practice makes the cleanup crew perfect, and the body becomes less inflamed.

A less-inflamed body is not only good for the minds of heart patients, but also for anyone suffering from a chronic inflammatory condition, including patients with type 2 diabetes,41 rheumatoid arthritis,42 even cancer43 — all of whom are also at elevated risk of depression.

How to Exercise to Prevent Depression

A less inflamed body also helps protect the body and mind from the daily stressors that can affect us all. My lab demonstrated the protective effect of exercise on stress-induced depression by tracking changes in mental health and inflammation of undergrad students across the last 6 stressful weeks of a semester leading up to their final exams.44 At the start of the study, none of the students were mentally ill or exercising, and we randomly assigned them to one of three groups:


	The control group remained sedentary for the 6 weeks.

	The moderate-intensity continuous training (MICT) group cycled continuously at a moderate intensity for about 30 minutes three times per week for 6 weeks.

	The high-intensity interval training (HIIT) group cycled for 1 minute at a high intensity followed by 1 minute at a low intensity for a total of 20 minutes three times per week for 6 weeks. The HIIT workouts were slightly shorter than the MICT workouts to match for workload, and both workouts included time to warm up and cool down.



Over the 6 stressful weeks, the control group, who remained sedentary, became so depressed that their symptoms warranted clinical diagnosis. This was shocking, especially considering that none of them had a prior history of mental illness. In contrast, and in spite of being exposed to the same psychological stressors as the controls, the exercise groups were protected. Stress did not induce depression in either the MICT or HIIT groups; however, the students in the MICT group ended up less stressed and less inflamed.

Not only did our study demonstrate how quickly mental health can decline under chronic psychological stress, but it also highlighted how effective exercise is at protecting us from stress-induced depression. Amazing, right?

The Stress-Busting Effects of Exercise

The anti-inflammatory effect is one way that exercise protects us from depression, but exercise does something else to protect us, and it comes back to how we react to everyday stressors.

Remember the sixth sense, the vagus nerve? Well, the vagus nerve does more than give us a gut instinct. It’s also part of the parasympathetic nervous system (PNS) that determines our reactivity to stressors. Although 80 percent of the messages from the vagus nerve go from the body to the brain, giving rise to the sixth sense, the other 20 percent go from the brain to the body to neutralize stress.

It’s the yin to the sympathetic yang. The sympathetic nervous system (SNS) dominates during stress; it’s always anxious to speed things up and insists you have one of two options: fight or flight. But the PNS knows how to slow things down (rest, digest), and it is especially good at bringing the body back to its homeostatic happy place after a stressful event. To illustrate how the SNS and PNS work together, try this quick experiment. Here’s what I want you to do:


	Review your day. Did anything stressful happen today?

	An argument with friend

	A deadline at work

	Witness or experience racism or discrimination




	Now, remember how that stressor made you feel:

	Angry

	Frustrated

	Tense




	Finally, check your body. Are you holding your breath?



Under stress, the SNS dominates, causing us to hold in our breath. A deep exhale activates the PNS, restoring calm. That’s why yogic breathing is so relaxing.45

Stress also makes our heart race by contracting it. The PNS lifts the SNS off the heart so it can relax and pump blood. However, the SNS grows heavier as the stressor intensifies. At some point, the SNS becomes too heavy for the PNS to lift, and the PNS taps out. For example, during an all-out sprint, this is the point of volitional exhaustion when you feel like your heart is about to explode.

Regular exercise strengthens the PNS, and it gains with every workout.46 Eventually, the PNS can lift heavier and heavier SNS loads. Now, you’re physically stronger and can push your body faster and harder than ever before.47 You’re also mentally stronger and less reactive to everyday stressors.48

More active.

Less moody.

Less inflamed.

Less depressed.

Finally, you are at the root of the problem.

Let the healing begin!

Exercise is medicine that we all need. And I do mean all of us. Not just drug-resistant non-responders, but responders too. My brother is a responder who suffers from a severe mood disorder that requires medication. While I was training for my half Ironman, he started lifting heavy weights as an add-on therapy to his antidepressant dose.49 Exercise makes my brother less reactive to daily stressors and less bothered by the drug’s unpleasant side effects. Thanks to exercise, he’s thriving now too.

Exercises for Mental Health

A little goes a long way! This is true for both the treatment and prevention of depression.

Exercises for Alleviating Depression

A review50 of twenty-seven studies with over 1,400 clinically depressed adults revealed antidepressant effects from both aerobic and strength exercise interventions:

AEROBIC EXERCISES


	Most studies included three sessions per week.

	All intensities were beneficial, including light, moderate, and vigorous.

	The duration mattered most. Increasing your workout by just 10 minutes yielded a greater antidepressant effect (though keep in mind that the longest workout tested was 1 hour).



STRENGTH EXERCISES


	Most studies included two or three sessions per week.

	All forms of strength training were beneficial, including weight training, yoga, and tai chi.

	The intensity mattered most. Increasing workout intensity by just 10 percent yielded a greater antidepressant effect.



I’ve designed the Healer Workout to help get you started. It includes tips on how to increase the duration of your aerobic workouts and the intensity of your strength workouts as you become fitter and stronger. You get bonus points for exercising outside: Vitamin D, which you can get from the sun, is needed to transform tryptophan into serotonin51 and levels tend to be lower in those with depression.52

Exercises for Preventing Depression

In our stressed-out society, prevention is key, and everyone stands to benefit. Fortunately, all forms of exercise help to keep depression at bay. This was demonstrated by one of the largest health studies ever done.53 It examined the exercise behavior of over 33,000 healthy men and women with no prior history of mental or physical illness. The researchers asked participants how often they engaged in exercise, how long they exercised on each occasion, and at what intensity. They then followed up with the participants 11 years later to see who became depressed. Here’s what they found:


Who was most likely to become depressed? People who were not exercising.

Who was least likely to become depressed? People who were exercising for at least 1 hour per week at any intensity. At least 12 percent of new cases of depression could have been prevented if everyone exercised for at least 1 hour a week. There was no added protection for exercising more than 1 hour or at a higher intensity.

The bottom line: One hour of exercise a week at any intensity prevents depression. Get in your hour by going for a Blissful Brisk Walk and a Soothing Cycle. And remember, some exercise is better than none.



WHAT CAN WE DO FOR OUR MENTAL HEALTH IF WE CAN’T EXERCISE?

There may be times when you can’t exercise. It happened to me postpartum when I was too tired and too sore to move. That’s when my strange thoughts bothered me the most. In fact, I nearly unraveled in my doctor’s office when I went to see her. Although I was relieved to have a diagnosis, I was still reluctant to take the antidepressant that she was about to prescribe.

“Would it be possible to treat my symptoms without medication?” I asked anxiously and held my breath.

“Yes, of course!” she assured me, which was followed by my big sigh of relief.

She recommended cognitive behavioral therapy (CBT).

“What’s CBT?” I asked.

“It’s a way of rewiring your brain,” she explained. It turns out that many of my symptoms could be alleviated by fixing my faulty wiring. At some point my brain associated a specific thought (hurting someone I loved) with a specific feeling (anxiety). Whenever that thought crossed my mind, it automatically evoked that feeling.

CBT works a lot like fear conditioning but with two modifications:


	My “cue” was a thought.

	My “fear” was any negative emotion, including tension, anger, frustration, anxiety, panic, worthlessness, hopelessness, and depression.



CBT works a lot like exposure therapy in that CBT “exposes” you to your thoughts and teaches you how to shift your mindset. CBT taught me to: Pause. Step back. See my thoughts as options rather than truths. With this new perspective, I started questioning the validity of my strange thoughts and why they made me feel so afraid. My analytical brain loved this approach, and when I was able to start exercising again, I combined CBT with exercise. It improved my mental health even more.54 I had exercise to thank for quieting my strange thoughts while I was in college. I had CBT to thank for helping me manage my strange thoughts postpartum. But it was the combination of the two that helped me calmly transition out of my unhealthy marriage and into my new life. And with that thought, I was back at Mom’s breakfast bar.

A MENTAL HEALTH MODE OF EXERCISE

I took a sip of my coffee. It was cold.

“Heading out soon?” Mom asked innocently.

“Soon,” I replied, knowing full well the resistance was real. I checked my phone for my workout plan. Had my coach lost her mind?

It read:

EASY BRICK

3-hour bike followed by 2-hour run

(Practice your transition)

Easy? Really? Just the thought of it made my body tense up. My mind raced too, and it was going down the wrong path. I took a deep breath, hoping to redirect it.

Hmm . . . Maybe I could make it easier? Coach didn’t specify intensity. How low could I go? Some is better than none, at least when it comes to your mental health.

“A Mental Health Mode of Exercise!” I declared. What does that mean? Permission to play rather than perform. For me, it’s putting in the time but taking off the intensity.

For Phelps, it’s spending his mornings at the gym after dropping his kids off at school. For The Rock, it’s doing something other than football.

And with that thought, I was off the stool and at the gym for my “easier” 5-hour bike ride then a run. How low did I go? Funny thing was that as soon as I started, the movement made me feel so good that I ended up increasing my intensity by one notch. Then four. Then ten.

Months later, after months of training, I arrived at Mont Tremblant for my half Ironman race. My body and mind were stronger than ever, and I felt ready — that is, until I began surveying the seasoned athletes. That’s when my self-doubt reared its ugly head, and I doubted whether I was properly equipped. To be sure, I had what I needed to swim, bike, and run, but I didn’t have the best gear. I raced that half Ironman in my designer sunglasses on my rusty old road bike. I wore mountain bike shoes that required me to first lace up and then Velcro. Fortunately, it didn’t matter. My training had made me strong, and on my rusty old road bike, I overtook men on $10,000 state-of-the-art triathlon bikes. That’s when I realized that fancy equipment without proper training is just like an antidepressant for drug-resistant depression: It’s just a Band-Aid solution that doesn’t make you any better.

Beaming with joy, I crossed the finish line in 5 hours 35 minutes, crushing my goal by nearly half an hour. I caught the announcer’s eye and over the loudspeakers he playfully teased: “Jennifer, you look too fresh, sunglasses and all! Ready to do another lap?” I shook my head with a spirited “No way!” But in all seriousness, I knew then and there that I was ready for the ultimate test. A full Ironman.

Starting. Finishing. Stopping. Beginning again.

Up, down, and up again.

This unpredictable journey we call life is best taken one step at a time.

Each step you take moves you toward better health.

Better physical health.

Better mental health.

They really are one and the same.

The Healer Workout

REFERENCE: Chapter 3

MINDSET: Exercise is medicine

NEURO FIX: Heal your inflamed brain

LEVEL: Intermediate















	MON

	TUES

	WED

	THURS

	FRI

	SAT

	SUN




	Wellness Walk

	Uplifter

	Blissful Brisk Walk

	 

	Soothing Cycle

	The Remedy

	 








WELLNESS WALK

Walk for 30 minutes at a comfortable, easy pace. Pay attention to your breath. Walk outdoors for a healing boost from the sun.

Ready to take the next step? Add 5 minutes of easy walking each week.

UPLIFTER

Warm up with a 5-minute Wellness Walk, then complete exercises 1 to 8 for the prescribed repetitions. Take a 2-minute mindful break. Focus on your breathing. Repeat.












	ORDER

	EXERCISE

	REPETITIONS

	PICTURED




	1

	Front Plank (modified)

	30 seconds

	here




	2

	Oblique Twists

	10 reps per side

	here




	3

	Superman (alternating)

	10 reps per side

	here




	4

	Kneeling Donkey Kicks

	10 reps per side

	here




	5

	Sit Stands

	10 reps

	here




	6

	Row (supported)

	10 reps per side

	here




	7

	Lateral Raises

	10 reps

	here




	8

	Single-Leg Balance

	30 seconds per side

	here




	 

	Mindful Break

	2 minutes

	 








Ready to take the next step? Increase your repetitions to 15 reps and 40 seconds. Repeat the exercises a third time. Advanced progressions: 1. Front Plank (modified) to Front Plank; 3. Superman (alternating) to Superman and hold for 5 seconds; 8. Single Leg Balance to Single Leg Balance with eyes closed; add weight or resistance to exercises 4 to 7.

BLISSFUL BRISK WALK

Warm up with a 5-minute Wellness Walk. Then pick up the pace to a brisk walk that is comfortably challenging for you. Hold that pace for 8 minutes, then take a 2-minute Wellness Walk break. Repeat.

Ready to take the next step? Hold the brisk pace for an extra minute each week.

SOOTHING CYCLE

Warm up with 5 minutes of easy riding followed by 30 minutes of steady cycling at a moderate intensity.

Ready to take the next step? Add 5 minutes of steady cycling each week. Include a few hills on your route.

THE REMEDY

Warm up with a 5-minute Wellness Walk, then complete exercises 1 to 8 for the prescribed repetitions. Take a 2-minute mindful break. Focus on your breathing. Repeat.












	ORDER

	EXERCISE

	REPETITIONS

	PICTURED




	1

	Kickouts

	10 reps per side

	here




	2

	Side Plank (modified)

	30 seconds per side

	here




	3

	Bird Dogs

	10 reps per side

	here




	4

	Supine Hip Hold

	30 seconds

	here




	5

	Pushups (modified)

	10 reps

	here




	6

	Cat Cow

	10 reps per movement

	here




	7

	Side-Lying Hip Abduction

	10 reps per side

	here




	8

	Side-Lying Hip Adduction

	10 reps per side

	here




	 

	Mindful Break

	2 minutes

	 








Ready to take the next step? Increase your repetitions to 15 reps and 40 seconds. Repeat the exercises a third time. Advanced progressions: 2. Side Plank (modified) to Side Plank; 3. Bird Dog to Bird Dog Holds and hold for 5 seconds; 4. Supine Hip Hold to Single Leg Supine Hip Hold; 5. Pushups (modified) to Pushups; 7. Add weight or resistance; 8. Add weight or resistance.
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Free Yourself from Addiction

Life is like riding a bicycle. To keep your balance you must keep moving.

— ALBERT EINSTEIN

HOORAY! YOU’RE WELL on your way. You’ve pushed through the inertia and past the fear.

Most of the time exercising feels good.

Sometimes it even feels great.

Then something strange happens.

Concerns start to circulate.

A close friend confronts you. “I’m worried you’re becoming addicted.”

“To exercise?” you ask, confused. She must be kidding.

She’s not.

Drugs are addictive. Alcohol too.

Exercise. Addictive? Then why aren’t more people doing it?

You consult an expert, and I explain, “You’ve probably heard of runner’s high. It’s drug-like, but it doesn’t get you that high, and that’s what makes exercise fundamentally different from drugs of abuse.”

The skeptic remains skeptical. “Aren’t you just substituting one addiction for another?” Heck, no!

You see, drugs deplete, disrupt, and damage the brain.

Exercise replenishes, restores, and rebuilds it.

In fact, exercise helps the addict’s brain heal faster.

It frees the brain from addiction.

A thirteenth step for sobriety.

One we can take together.

One we must take together.

In this chapter, you will learn how to use the high you get from exercise to free your brain from addiction.

HIGH ON EXERCISE

I was high on life for weeks following my half Ironman race at Mont Tremblant. I had never imagined I could do something so physically and mentally challenging, and now that I had done it, I felt like I could do anything. My newfound sense of assuredness brought ease to every aspect of my life. I was more productive at work, more positive at home. No matter where I was or what I was doing, everything came effortlessly. Who needs drugs when you feel this good!

And to make matters even better, my coach gave me full clearance to exercise just for fun. I took long, leisurely bike rides to beautiful parks for picnics with friends. It was a much-needed change of pace from the intense and structured exercise I had been doing. But most of all, I was relieved that she didn’t make me stop exercising altogether, as she had done at the beginning of the year. Counter to popular culture, my coach had me take the entire first week of January off and do no exercise. None. Zero. Zilch. While everyone else was finally getting up off the couch and heading to the gym for their New Year’s resolution, I was slumped on my couch for the first time in months, binge-watching Netflix. After months of hard training, this should have come as a welcomed rest. But it wasn’t. I was restless, agitated, and outright exhausted. I had to take a Blissful Brisk Walk just to clear my head, and that was probably offside. (Don’t tell my coach.) Ironically, taking that full week off from exercise was one of the hardest parts of my program, and I was training for an Ironman. Sure, I tend to be overly zealous, but my hunger for exercise that week seemed extreme, even for me.

Was I Becoming Addicted to Exercise?

The truth is, exercising can become an addiction, but it’s rare. Less than 3 percent of the general population are addicted to exercise.1, 2 That rate is only a few points higher among athletes3 and only 5 percent among the most tenacious exercisers I know — the CrossFitters — who live and breathe all things CrossFit.4 So, I figured the likelihood that I was addicted to exercise was low.

And besides, I only had one of the four hallmark symptoms known as the 4 C’s of addiction.5 Yes, I was craving exercise, but my urge to exercise was not irresistible and so my behavior was not compulsive. I had been strictly following the program set out by my coach and hadn’t lost control in the amount or frequency that I had been exercising. And my training had not caused any negative consequences. The only downside was that I didn’t have time to binge-watch Netflix, but I more than made up for that during my rest week.

In reality, my exercise addiction was unlikely6 and almost too easy to prove wrong. Addictive urges cannot be scheduled, and like most people who are recreationally active, I work a full-time job and must schedule my exercise or it doesn’t happen. Furthermore, excessive exercise is only problematic if it results in personal or social harm. No harm, no addiction. In my case, there was no harm. And more to the point, just because I enjoyed exercising and wanted to do it did not make me an addict.

All forms of exercise have the potential to make us feel good. A solo hike in nature. A fun-filled bike ride with friends. A deep dive into a refreshing pool. Or lifting a heavy weight up overhead after a smooth snatch. That’s because exercising causes the release of a feel-good neurochemical called dopamine. Exercise increases dopamine 130 percent above baseline,7 which is comparable to the dopamine released by other naturally rewarding things like food (130 percent)8 and sex (160 percent).9

Importantly, though — and the real reason that it’s highly unlikely for me or any other athlete to be truly addicted to exercise — the dopamine released by exercise is significantly less than the dopamine released by alcohol, nicotine, and other drugs of abuse.10


Alcohol increases dopamine by 200 percent.

Nicotine increases dopamine by 225 percent.

Cocaine increases dopamine by 350 percent.

Amphetamine increases dopamine by 1100 percent.



Although that may sound like a lot of pleasure, too much dopamine is bad for the brain and can result in serious and potentially fatal brain damage.

THE BRAIN ON DRUGS

Do you remember that commercial from the 1980s? “This is your brain. This is drugs. This is your brain on drugs. Any questions?” In the commercial, your brain, an egg, gets fried in a hot pan representing drugs. Although the commercial is not exactly science, it captures the major impact that drugs have on the brain, especially on the reward system, which really does get cooked.

Technically, drugs and alcohol “cook” the brain’s reward system by inundating it with too much dopamine. The brain reacts by imposing tight restrictions: Less dopamine is produced, and fewer dopamine receptors are made.11 This is done to alleviate some of the pressure, but it has some unintended side effects.

For one, the small amount of dopamine left in the addict’s brain when sober now has even less of a chance of binding to its receptor. If dopamine can’t bind to its receptor, it can’t induce pleasure. This is the ultimate killjoy.

At first, naturally rewarding things like food and sex seem very dull. Soon, the drug itself loses potency, and the addict must consume more and more of the drug to get the same high (aka drug tolerance).12 That is why seemingly harmless experimentation can quickly spiral out of control. This is exactly what happened to the football player Brett Favre, who inadvertently became addicted to Vicodin, a synthetic painkiller. His addiction started off with an innocent prescription for real shoulder pain. “One pill a day,” advised his doctor. But it didn’t take long before that one pill gave him no relief. So, he took two. Then three. Then four. At the peak of his addiction, Favre needed about fifteen pills to feel good. That’s half a month’s supply in one day.

Things get more difficult the longer the addict abuses, as the brain continues to strip away more and more of its dopamine receptors. Now only supernatural pleasures can give the brain the pleasure it needs to feel good. This is when three of the four C’s of addiction arise: cravings, compulsion to use, and loss of control in the amount and frequency of use.

The brain then changes the way it makes decisions, giving rise to the fourth and final C of addiction: Use despite negative consequences. The dopamine-starved brain demands instant gratification,13 almost to the point that it would rather die than wait. It convinces the addict that the immediate benefits of a quick fix outweigh any long-term costs of drug use. This is not true. In reality, the addict risks losing it all. Health . . . relationships . . . finances . . . freedom. Even life itself.

At the peak of his addiction, Favre had been abusing painkillers for years, still chasing a high that he had experienced when his brain was fully loaded with dopamine and its receptors. That high was impossible now in his dopamine-depleted state. Nevertheless, he was obsessed. The drug consumed his every thought; it even began to overshadow his love of football. All he could think about was how to get more pills. Fortunately, Favre was able to get the help he needed. You can too. And exercise can help.

Getting the Addict’s Brain to Bounce Back

By some miracle, even the most decimated reward systems can be revived. No need for guilt or shame. All you need to do is stop using. Only then can the brain get back to enjoying the simpler things in life.

“Right . . .” replies Mike. “Easier said than done.” Mike is a former meth addict who’s been there and done that. He describes the process of recovery as a cruel game of hurry-up-and-wait: First, you need to hurry up and stop using to help spare what little reward system you have left. Then, you need to wait until your reward system is rebuilt. Unfortunately, as we just learned, the once-addicted brain hates to wait.

How long does it take for the reward system to recover? Based on animal studies, it takes substantially longer to rebuild the reward system than it did to destroy it. Lab rats that used meth for 1 day took 1 year to fully recover.14 Lab monkeys who used meth for 2 to 4 weeks took more than 4 years to fully recover.15 However, in humans, the recovery time is much more variable. One study tracked sixteen addicts who had been abusing meth for the last year but wanted to quit.16 Mike was one of them, and after spending 2 weeks detoxing in rehab, Mike signed up for the study, and the researchers followed his recovery over the next 9 months.

Mike and nine other recovering addicts managed to stay sober. Sadly, the other six relapsed, a rate that seems high but is typical. What differentiated those who stayed sober from those who relapsed? Surprisingly, not much. There were no obvious differences in age, years of education, or history of drug abuse. Yet, a key difference was hidden in their brains. All ten of the sober addicts, Mike included, had more dopamine receptors than the six who relapsed. If only there was a way to add more receptors to all recovering addicts’ brains. Mercifully, there is a way! Move the body, heal the mind.

HOW TO USE THE PRINCIPLES OF RUNNER’S HIGH TO FREE YOURSELF FROM ADDICTION

Exercise increases dopamine17 and repopulates dopamine receptors to help the brain heal faster during recovery.18 Although all forms of exercise can do this, runner’s high may do it best. If you’re a seasoned runner, you know what I mean. Runner’s high makes running feel effortless. My highest highs always come during my longest runs. Just as my body is starting to ache, something magical happens. Instead of more pain, I get pain relief. And with minimal effort, I run farther and faster, and the whole experience feels absolutely divine. What’s my secret? It turns out there is an exact science to it. A recipe, if you will, complete with two secret ingredients that you can use to free your brain from addiction.

The Secret Recipe for Runner’s High

Ingredient 1: Endorphins

Endorphins are the not-so-secret ingredient for runner’s high. The secret is in getting the right dose. And that takes effort and a willingness to derive pleasure from pain. Think: No pain, no gain.

The brain is hardwired to tolerate the physical discomfort from exercise. It’s another relic from our evolutionary past when survival depended on our ability to run through the pains of starvation and exhaustion to chase down our next meal. Nowadays, when we exert ourselves during exercise, the body taps into that same archaic safeguard and releases its stronger-than-morphine painkillers, like endorphins, which help us endure the physical discomfort. To maximize the endorphins released by exercise, we need to push ourselves hard, but not too hard. One study tracked endorphins released into the bloodstream during a 30-minute cycling session at four different intensities.19 Here’s what they found:


	An easy pace, below the lactate threshold, caused no pain and no endorphin gain.

	A tempo pace, at or slightly above the lactate threshold (aka, your “just right” intensity from Chapter 1), caused little pain and little endorphin gain.

	A hard pace, above the lactate threshold, caused more pain and more endorphin gain. Within just 5 minutes of exercising, endorphin levels began to rise. They reached a fivefold peak just after the workout and remained elevated for 20 minutes longer. This was the ideal intensity for maximizing endorphins.

	A very hard pace, near maximum exertion, caused even more pain but no more endorphin gain. Essentially, the body maxed out on its painkillers before reaching its maximal exertion.



The bottom line: To maximize endorphins, you need to exercise hard but not excruciatingly so. Thus, deriving pleasure from pain is not as painful as it may seem.

However, there is one important caveat to this study. When the researchers counted the number of endorphins released during exercise, they only counted the ones circulating in the bloodstream. Although these endorphins help soothe our aching legs and blistered feet, they are far too big to cross the blood-brain barrier. In fact, these endorphins never make it to the brain; therefore, they do not get us high.20 This important fact was overlooked by scientists for years and posed a major challenge for understanding whether endorphins are a necessary ingredient for runner’s high.

It wasn’t until 2008, when a groundbreaking study used advanced positron emission tomography (PET) to confirm: Yes! Endorphins are released in the brain during exercise.21 The researchers scanned the brains of experienced runners immediately after 2 hours of endurance running. Much to everyone’s delight, the hard run increased the number of endorphins in the brain, a whole lot of them in fact, mainly clustered around the emotional core of the neural matrix of pain (see here in Chapter 2 for more details). The researchers went on to confirm the connection between endorphins and runner’s high by revealing that the runners who had the most endorphins around their emotional core experienced the greatest euphoria during their run. Ahh, yes!

And there’s more! After completing the half marathon, the runners were also happier. Why were the runners so happy?

“Just happy to be done running?” you tease.

“Maybe,” I joke. But there’s more to it than just that. And this brings us to the second secret ingredient in runner’s high. This one will not only make you happy, but it will literally get you high.

Ingredient 2: Endocannabinoids

The second secret ingredient for runner’s high is the real reason those runners felt happier after their run. Although exercising is rarely addictive, runner’s high is drug-like, and its effects on the brain are similar to one drug in particular. Can you guess which one? I’ll give you a hint: It’s related to the mellow euphoria you get from a quick toke.

“Cannabis?” you ask in disbelief.

“Yes!” I confirm. It’s surprising but true. Exercising is a lot like marijuana when it comes to its impact on the brain. During exercise, the body increases its natural production of cannabis called endocannabinoids.22 How many ounces of exercise do you need to get high? A recent study weeded that question out for us (pun intended).23 To maximize endocannabinoids, you need to exercise at an easy tempo pace, which is not too hard and, notably, not as hard as you need to maximize endorphins. As I said, deriving pleasure from pain is not as painful as it may seem.

Another great thing about endocannabinoids is that they are small enough to cross the blood-brain barrier,24 and once in the brain, they report directly to the brain’s reward headquarters, located in the ventral tegmental area. When the endocannabinoids check in here, they trigger the release of dopamine in the nucleus accumbens to induce pleasure.

“Ready for the most salacious discovery of all?” I ask.

“Ready!” you exclaim excitedly.

Scientists have recently uncovered something quite seductive: hedonic hot spots! These hedonic hot spots are found in the brain’s pleasure center. They are aroused by both endocannabinoids and endorphins.25 When simultaneously aroused, as done during exercise, they induce explosive pleasure. Now you got it: runner’s high!

But the skeptic sees a problem: “If endorphins and endocannabinoids are maximized at different exercise intensities, how can I maximize both at the same time?”

“Buzzkill!” you think.

But not so fast. There is a way to maximize both.

Mix Ingredients 1 and 2

Like any good baker knows, the method for mixing ingredients is as important as the ingredients themselves. Runner’s high is no exception. The secret is that although endorphins rise with a hard pace, they can be maximized at a lower intensity — you just have to run longer. A classic study demonstrated this in ten trained athletes who exercised until exhaustion.26 The athletes exercised at an easy tempo pace, which is ideal for maximizing endocannabinoids. For the first 50 minutes of exercise, endorphin levels remained unchanged, but they rapidly rose to a peak right around the 90-minute mark.

Therefore, the precise prescription for runner’s high is . . . (drumroll please). . . a long tempo run. This mode of exercise maximizes both endorphins and endocannabinoids for a supremely hedonic effect.

Runner’s High (Light): For the Faint of Heart

If the whole idea of deriving pleasure from pain scares you, don’t worry, there are a few workarounds to get the endorphin gain without the pain. One option is to exercise with others. Group-based exercises increase your pain tolerance, which is a proxy for endorphins. This was first demonstrated in a group of varsity rowers whose pain tolerance was higher when they rowed together than when they rowed alone.27 The benefits of exercising with others seem to be less about what you are doing28 or who you are doing it with29 and more about moving together in synchrony. This may be why CrossFit is so popular. Its intense workouts are juxtaposed with an inclusive community vibe.30 You sweat and suffer together! Your body and brain get pumped full of endorphins so that, in spite of the grueling workout, you suffer less and enjoy it more.

Still scared? Don’t worry, I have another option. In fact, your options are endless. All forms of exercise, regardless of the intensity or duration, have the potential to make you feel good. That’s because dopamine is released whenever we expect something to be pleasurable.31 Even listening to music increases dopamine.32 So, instead of trying to make pain your pleasure, throw on your favorite tunes and let the music move you in whatever way feels right. Who knows where the music will take you? Maybe to a CrossFit gym. Maybe not. It doesn’t really matter. Just keep moving.

EXERCISE TO SHORTEN THE LONG ROAD TO RECOVERY

When the principles of runner’s high are applied to addiction recovery, the effects are incredible. Back in 2014, one research group reviewed twenty-two studies that had examined the use of exercise as treatment for substance use disorders, including alcohol, nicotine, and illicit drugs (heroin and cocaine). They found that exercise increased abstinence rates and eased withdrawal symptoms including anxiety and depression, especially among illicit drug users.33 Since then, one of the most comprehensive studies on exercise for addiction recovery was conducted.34 The study followed over 100 former meth addicts during their first year of recovery. Mike’s friends, Xavier and Elijah, were part of the study. Both men had abused meth for at least a year before checking themselves into rehab. While at rehab and receiving standard care, the men also received one of two interventions.

Xavier was assigned to the exercise intervention, where he exercised for 55 minutes three times a week for 8 weeks. All his workouts were supervised and structured into four parts:


	Warm-up, 5 minutes: Walk on a treadmill at an easy pace similar to the Wellness Walk.

	Cardio, 30 minutes: Walk or jog on a treadmill at tempo pace similar in intensity to the Craving Crusher workout, for optimal dopamine release.

	Strength, 15 minutes: Circuit-type resistance training of all major muscle groups, similar to the Brain Bootcamp and Phoenix workouts.

	Cool-down, 5 minutes: Light stretching and calisthenics.



Elijah was assigned to the education (control) intervention, where he completed a supervised and structured education program that met for a similar amount of time as the exercise group. The education program focused on topics related to sobriety, including stress reduction, healthy relationships, and healthy behaviors.

Although both men started the study with depleted dopamine receptors and feeling depressed and anxious, 8 weeks of exercise had a profoundly positive effect on Xavier’s brain and mind. The exercise program increased Xavier’s dopamine receptors by 14 percent, compared to Elijah’s increase of only 3 percent.35

The exercise program also made Xavier less depressed and anxious than Elijah.36 In fact, Xavier felt great and notably better than some of the other exercisers who attended fewer exercise sessions, suggesting that frequent and consistent exercise is important for mental health during addiction recovery.

Finally, the exercisers were less likely to relapse after being discharged than the controls.37 However, the exercise program only reduced relapse among the “lighter users” like Xavier, who had been using meth 18 days or less in the month prior to recovery. The exercise program didn’t reduce the risk of relapse in “heavier users” like Harry, who had been using meth more than that. Unfortunately, the heavier users were equally likely to relapse as the controls even if they had spent their entire stint in rehab exercising. I find this last result really upsetting and have some ideas on how to improve the exercise intervention to help more heavier users like Harry. But, first let’s talk about the positive aspects of this exercise program that really worked.

Three Must-Haves for an Exercise Program for Addiction Recovery


	Cardio at a tempo pace to maximize dopamine release plus strength exercises for variety, which aligns well with most addicts’ preferences.38 See the Rebuilder Workout for an example.

	Early intervention with exercise, as soon as possible into sobriety.39

	Structured and supervised exercise program, as opposed to simply unstructured and unsupervised access to a gym. Many rehab facilities give clients access to a gym. In fact, Xavier and Eric had access to a gym as part of the standard programming at the rehab center, and both men used the gym about 80 minutes per week on top of the time spent in the intervention.40 Although it is possible this leisure-time activity contributed to Eric’s modest gains, the speed of his recovery paled in comparison to the superior benefits Xavier got from the structured and supervised exercise.



And this brings me to how the program could be improved for heavy users.

The Thirteenth Step of Sobriety: More Structured and Supervised Exercise for Heavy Users

What struck me the most about the exercisers who remained sober was their incredible dedication to the program even after they had returned home. For example, Xavier continued to log 4 or more hours of exercise per week during the first month post-discharge.41 However, not all recovering addicts were able to stick with the exercise, and most of them were heavy users. Harry was one of them.

Why was it so hard for Harry to stick with the exercise program? Because Harry was up against a bigger battle. You see, heavy drug use causes substantial brain damage, especially to the prefrontal cortex.42 Unfortunately, this part of the brain (the rational part) governs the impulse control that we need to suppress drug cravings and the self-regulation that we need to stick with an exercise program on our own.

Moreover, returning home from rehab is the worst possible time to stop exercising. Why? Because it’s when the brain is the most vulnerable to relapse. Sadly, 50 percent of meth addicts relapse within the first 6 months of recovery.43 What happens during this time? Drug cravings — not the regular drug cravings that come from depleted dopamine, but the sneak attack drug cravings that come from the stronger-than-steel connections that were formed between the drug and its cues. What’s a drug cue? It can be anything: a person, place, or thing that is typically encountered when the drug is used. It’s why most alcoholics can’t pass by a bar without craving a drink. Or why some people crave drugs after seeing an old party friend.

To understand how drug cues threaten sobriety, I need to introduce you to another brain chemical called glutamate (GLU).44 Glutamate is the brain’s glue that wires together neurons that fired together, and it acts more like crazy glue when connecting a drug with its cues. Every time an addict uses a drug in the presence of its cue, more GLU gets added to the wire, connecting the two until they are practically hardwired. It works in the same way as fear conditioning, but instead of linking fear, you are linking pleasure.

Once linked, anytime the cue is encountered, the drug is expected, and this poses a serious problem when it comes to sobriety. When a cue is present but the drug is not, the brain panics and its withdrawal symptoms kick in. This is why many addicts must physically remove themselves from their drug-cue-invested environment to get sober. The sterile and unfamiliar rehab facility does the trick. But as soon as the addict returns home, intense drug cravings threaten their hard-earned sobriety.

What’s even worse? The longer they abstain, the stronger those cravings become. In fact, cue-induced drug cravings don’t peak until a month into sobriety, and they can linger for 6 months.45 This is why right after rehab is the worst possible time to stop exercising and why the risk of relapse is so high during the first 6 months of sobriety. Exercising during the early stages of abstinence may reduce the risk of relapse later by helping to weaken those stronger-than-steel connections between the drug and its cues.46

A 30-minute bout of moderate to vigorous exercise crushes cravings sixfold and puts a pause on drug cravings for at least 50 minutes afterward.47 Try the Craving Crusher or Endorphin Elevator workouts.

Regular exercise crushes cravings even on days when you don’t exercise. One study found that just 30 minutes of moderate-intensity exercise three times a week was enough to significantly reduce drug cravings in recovering meth addicts at rest.48 Fewer cravings were felt after just 6 weeks of exercising, and those cravings continued to be crushed even more during the remaining 6 weeks of the intervention.

So, if we bring this back to the original question: How do we redesign the exercise program to help more heavy users? The solution is simple: We need to extend the structured and supervised part of the exercise program beyond the rehab facility and into real life. Grassroots organizations are doing just that, and, not surprisingly, many are founded by recovering addicts-turned-athletes who have experienced the healing power of exercise firsthand. Check out Run for Your Life at New York’s Odyssey House, Racing for Recovery out of Ohio, and Back on My Feet from Philadelphia. CrossFit clubs are doing the same.49 All of these exercise programs are providing the enduring support a recovering addict needs to make a lasting change.

THE BEST DEFENSE IS A GOOD OFFENSE AGAINST DRUG AND ALCOHOL ABUSE

As the saying goes: “Once an addict, always an addict.” Now I see some of you are cringing, and I completely understand why. When used to characterize the person in recovery, this perspective is more hindrance than help. However, when used to characterize the brain of the person in recovery, it serves as an important reminder that a once-addicted brain is always vulnerable to relapse.

We are reminded of this tragic reality every time a high-profile celebrity dies from a drug overdose. Prince . . . Michael Jackson . . . Whitney Houston . . . Philip Seymour Hoffman, to name just a few. In Hoffman’s case, he was lucky enough to get sober in his early twenties, and he kept off all drugs and alcohol for more than two decades. Unfortunately, his once-addicted brain was still vulnerable to relapse and, seemingly out of the blue, he died from a drug overdose.

Shortly after the news of Houston’s death, Bill O’Reilly went on the Today Show and harshly criticized her. In his view, she wanted to die, and there was nothing society could do about it. Although he believes that addiction is a mental illness, he does not believe that addicts are slaves to their addiction: “You don’t have free will when you have lung cancer, but you do have free will when you are a crack addict.” His contrast between mental and physical diseases reveals how little he knows about the brain damage caused by addiction. Chronic drug abuse strips the addict’s brain of free will. Yes, exercise can help restore the brain, but it may never be as strong as when it started. And for this reason, the most sure-fire way to win the war on drugs is through prevention.

Exercise for Addiction Prevention

It turns out that exercise is also one of the most effective ways to protect the most vulnerable from experimenting with drugs. Who are the most vulnerable? Anyone with a reward system, really, but especially teens. It is their rapidly developing brain that puts them at higher risk.50

The teen brain undergoes an overhaul of its grey and white matter. Grey matter consists of the neurons and other brain cells. White matter consists of the wires that connect all the grey matter together. Up until puberty, the brain is busy building all the grey matter it will ever need. But it goes way overboard. Only about half of the grey matter made is kept. The rest is cut. Most cuts are made to the prefrontal cortex, and so many of its operations are not fully functional during this time, including self-regulation and impulse control, making teens more vulnerable to addiction.

How does the brain decide which bits to keep? By exploring the environment. And the curious teen brain is perfect for the job. During adolescence, some researchers hypothesize that the brain is dopamine deficient by design to encourage the teen to seek out rewarding experiences.51 From an evolutionary perspective, this carefree learning is great for survival, but not so great when drugs are around. This puts children of addicts at high risk because their environment may be littered with drugs and alcohol. But on top of that, these children may be at greater risk if they’ve inherited a faulty set of genes that makes fewer dopamine receptors, thus necessitating their need for supernatural rewards to experience pleasure.52

Although social and cultural factors still drive higher addiction rates among boys, girls are closing that gap.53 (Girls, this is not a gap we want to close!) The female brain is more prone to addiction than the male brain because there are sex differences in the dopamine reward system whereby female brains are more incentivized for rewarding experiences.54 As a result, the brain of a teen girl is keen to experiment with drugs and faster to escalate from experimentation to abuse.

Exercise Protects the Most Vulnerable from Addiction

How can we protect the most vulnerable from drug addiction? New research suggests we’ve been going about it the wrong way.55 Instead of using the standard antidrug approach, we may be better off teaching our youth how to live a healthy life that centers on being physically active. One study compared the effectiveness of the two approaches in over 4,000 students in the sixth grade from twenty different middle schools in Rhode Island. The students were randomly assigned to one of two interventions:


	Standard substance prevention program that focused on preventing smoking and alcohol use.

	Energy balance program that focused on promoting physical activity and healthy eating while reducing screen time.



Both interventions included five sessions over 3 years that took place during that critical transition period in adolescence during which many teens try smoking or drinking for the first time. The results were unexpected. The teens in the energy balance program were significantly less likely to try smoking or drinking than the teens in the substance prevention program.

This study raises critical concerns about the effectiveness of antidrug campaigns, like that previously mentioned commercial from the 1980s where the egg (your brain) gets fried by drugs. Even the researchers of this study were admittedly surprised by the results.

Why wasn’t the standard antidrug program as effective? The researchers suggested that the antidrug campaign may have backfired by inadvertently piquing the teens’ curiosity about drugs. Ever try to tell your teenager what not to do? How’d that go? And therein lies the problem with the standard substance prevention approach. We’d be much better off teaching our teens how to live a healthy life that centers on exercise than telling them what not to do.

Why was the energy balance program so effective? Perhaps because the teens in the program were more physically active, which would have given them the dopamine they needed to satisfy their reward system. In general, teens who are more physically active tend to be less likely to experiment with or abuse alcohol and drugs.56

Although both boys and girls stand to benefit from exercising, girls stand to benefit more. This is not only because they are biologically predisposed to addiction, but also because they tend to be less physically active — a worrying trend that is seen not only in the United States but across the globe.57

Run clubs for girls are doing their part to help keep high-risk youth drug-free. The local run club in my hometown is called FAB — for Fit, Active, and Beautiful. FAB is not an addiction-prevention program per se, but it uses sports to help young girls develop the skills and self-confidence they need to make empowered decisions. One of my graduate students is a volunteer coach. She helps train the girls, 11 to 14 years old, as they learn to run their first 5K. The girls work together toward their new fitness goal, not only to increase their physical fitness, but also to gain the mental toughness they need to navigate through one of the most vulnerable times of their lives.

BIKING FROM MY ADDICTION

I really wish I had a run club when I was a young girl. Instead, my dopamine-depleted brain forced me to seek rewards elsewhere and not always in the best of places.

Now, I’m going to admit something that I’m not proud of. Back in my sedentary days, I was a smoker. I know, gasp! My dad smoked, and I idolized him. Coincidently, the summer I quit swimming was the same summer I started smoking. My friends and I were only experimenting, but it didn’t take long before I was hooked.

I consider myself relentless, but it still took me three attempts to quit. Unfortunately, this is the norm. Half of smokers who quit relapse within the first year.58 During my first two attempts, I replaced my nicotine-induced dopamine rush with food. Chocolate cake, strawberry ice cream, and triple-crème Brie de Meaux — all the yummy fatty food you can imagine. Guess what happened? Obviously, that was not healthy either. In fact, overeating can hijack the reward system in a similar way as drugs and can lead to food addiction.59 So, essentially, I was just replacing one addiction for another.

I eventually returned to my healthier eating habits and lost the weight, but whenever I faced a stressful situation (my cue), I craved cigarettes.60 “What’s the harm in just one drag?” my brain begged. But after a few small slips, those stronger-than-steel connections were reinstated, causing me to have a full-blown relapse.

Fortunately, the third time was a charm! It happened when I was in graduate school. Coincidentally, I had just acquired that rusty old road bike, and instead of replacing my depleted dopamine with drugs, alcohol, or food, I replaced it with exercise. And it worked! Of course, it would have been much better if I had started earlier and prevented my addiction altogether. But better late than never.

The Rebuilder Workout

REFERENCE: Chapter 4

MINDSET: Structure and support

NEURO FIX: Give the brain the reward it seeks

LEVEL: Intermediate
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	WED

	THURS
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	SUN




	Wellness Walk

	Brain Bootcamp

	Craving Crusher

	The Neuro Fix

	Endorphin Elevator

	Phoenix

	 








WELLNESS WALK

Walk for 30 minutes at a comfortable, easy pace. Listen to music and walk with friends for an extra neuro boost.

BRAIN BOOTCAMP

Warm up with a 5-minute Wellness Walk, then complete exercises 1 to 4 in Circuit #1 for the prescribed repetitions. Take a 2-minute mindful break. Focus on your breathing. Repeat. Then move on to Circuit #2. Repeat.

Circuit #1










	ORDER

	EXERCISE

	REPETITIONS

	PICTURED




	1

	Pushups

	10 reps

	here




	2

	Row (single arm)

	10 reps per side

	here




	3

	Bird Dogs (5-second holds)

	10 reps per side

	here




	4

	Bicycles

	10 reps per side

	here




	 

	Mindful Break

	2 minutes

	 








Circuit #2










	ORDER

	EXERCISE

	REPETITIONS

	PICTURED




	1

	Split Squats

	10 reps per side

	here




	2

	Supine Hip Lifts

	10 reps

	here




	3

	Mountain Climbers

	10 reps per side

	here




	4

	Side Plank

	30 seconds per side

	here




	 

	Mindful Break

	2 minutes

	 








Ready to take the next step? Increase your repetitions to 15 reps and 40 seconds. Repeat the exercises a third time.

CRAVING CRUSHER

Warm up with a 5-minute Wellness Walk, then pick up the pace until it is comfortably challenging for you (brisk walk or easy jog). Hold that pace for 60 seconds, then take a 2-minute Wellness Walk break. Repeat five times. Cool down with a 10-minute Wellness Walk.

Ready to take the next step? Repeat six times and add another repeat each week.

THE NEURO FIX

Do it anywhere anytime you need it: Warm up with a 5-minute Wellness Walk, then complete exercises 1 to 4. Work as hard as you can. Repeat.












	ORDER

	EXERCISE

	REPETITIONS

	PICTURED




	1

	Jumping Jacks

	30 seconds

	here




	2

	Mountain Climbers

	30 seconds

	here




	3

	Skaters

	30 seconds

	here




	4

	High Knees

	30 seconds

	here








ENDORPHIN ELEVATOR

Take the stairs! Warm up with a 10-minute Wellness Walk. Then climb a set of stairs for 60 seconds, walk down, rest for 30 seconds. Repeat five times. Cool down with a 10-minute Wellness Walk.

Ready to take the next step? Add an extra 60-second stair climb every week.

PHOENIX

Warm up with a 5-minute Wellness Walk, then complete exercises 1 to 4 in Circuit #1 for the prescribed repetitions. Take a 2-minute mindful break. Focus on your breathing. Repeat. Then move on to Circuit #2. Repeat.

Circuit #1










	ORDER

	EXERCISE

	REPETITIONS

	PICTURED




	1

	Shoulder Presses (with Bicep Curl)

	10 reps

	here




	2

	Reverse Flies

	10 reps

	here




	3

	Kneeling Woodchoppers

	10 reps per side

	here




	4

	Dead Bugs

	10 reps per side

	here




	 

	Mindful Break

	2 minutes

	 








Circuit #2










	ORDER

	EXERCISE

	REPETITIONS

	PICTURED




	1

	Sumo Squats

	10 reps

	here




	2

	Side-Lying Hip Abduction

	10 reps per side

	here




	3

	Side-Lying Hip Adduction

	10 reps per side

	here




	4

	Front Plank

	30 seconds per side

	here




	 

	Mindful Break

	2 minutes

	 








Ready to take the next step? Increase your repetitions to 15 reps and 40 seconds. Repeat the exercises a third time.
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Keep Your Brain Young

Fun never asks how old you are.

YOU’RE OLDER NOW, but you don’t feel your age.

And you don’t fit the stereotype: depressed, lonely, physically frail, mentally limited.

No, thanks!

“You seem so young!” friends proclaim.

“What’s your secret?” others wonder.

“A walk a day keeps dementia at bay,” you say, and then one day one friend listens.

He’s an old friend. You went to high school together.

You’re the same age, but most people think he’s older.

His wife died last year, and he’s been lonely ever since.

You were surprised to hear from him. But he trusts you and knows you walk every day.

At his last checkup, his doctor warned that his health was declining too fast.

“No one wants dementia,” his doctor cautioned, and recommended exercising.

He meets you at the park, and you start out at your usual pace, but he can’t keep up. So, you slow down and suggest, “Once around the park?” He agrees but barely makes it.

The next day, he’s back. And he keeps coming back. The following day. And the day after that. And the day after that too. Weeks go by. The seasons change. It’s hard to believe it’s been a year. “Time flies when you’re having fun,” you both say in synchrony and laugh.

Now, you’re really moving. Covering lots of distance too.

Not just once around the park, or twice, but ten times at a brisk pace.

Soon you’ll need to add in hill repeats just to break a sweat.

“Did you hear about the exercise pill?” you ask him, making conversation during one of the walks. You had read about it in the newspaper earlier that morning.

He smiles, takes your hand in his, and confides, “Exercise pill? No, thanks. I’d rather walk with you.”

In this chapter, you will learn how stereotypes about aging threaten our brain health. Then, I will give you the CliffsNotes for my master’s course in Brain Health and Aging that can be done at any time in your lifetime but preferably before midlife.

STRONGER TOGETHER

“We’re all in this together!” I heard someone exclaim during my race at Mont Tremblant, and it has stuck with me ever since. If there is one thing I love about a triathlon, it’s the camaraderie. Fast friendships are formed, which means that instead of sweating it out on my own, I am out on an exercise adventure with my new “exercise friends,” and it is so much more fun! Two of my new friends had just qualified for the half Ironman world championships in New Zealand, and I wanted to qualify too.

To qualify, I needed to be faster. Only the first and second place finishers were guaranteed a spot. I did the math. The only thing standing between me and my world championship debut was an additional 30 minutes shaved off my finishing time. Was that even possible at my age?

I looked into it and was shocked to learn that the first woman to cross the finish line at Mont Tremblant that year was Mirinda Carfrae, born exactly 13 days before me. Hmm . . . maybe it was possible after all. I immediately booked a session with my coach to see if she agreed.

The next qualifying race was at Lake Placid, only 10 weeks away, but my coach thought it was doable and prepared an intensive program to get me in top shape. I trained hard with my new exercise friends by my side, and the time flew by. But as the race neared, my self-doubt reared its ugly head (again) and filled my mind with self-limiting thoughts: “Pushing 40 and trying to qualify for a world championship event in a sport you just joined. Are you out of your mind?” Surely, I was joining too late in the game.

Then I learned about the Iron Nun, Sister Madonna Buder, who was born in St. Louis, Missouri. At the age of 86, she had completed over forty Ironman events — and was preparing for her next. If that isn’t inspiring enough, her entry into that race broke the glass ceiling in triathlons and opened a whole new age group for women. Going against her mother’s advice to act her age, the Iron Nun subscribes to a different philosophy: Age is a matter of mind. If you don’t mind, it doesn’t matter. She doesn’t notice herself getting older because exercising invigorates her.

WHAT’S YOUR STEREOTYPE ON AGING?

“Getting old sucks,” one reader interjects.

Umm . . . okay.

Unfortunately, not everyone subscribes to the Iron Nun’s philosophy. To be fair, the reader does have a point. Life can be exhausting. Even depressing. Aging distorts the body and mind. And the media doesn’t help either. Showcasing all those beautiful 20-somethings, bouncing around with all that energy. It makes your slog up and over the hill seem extra burdensome. “Do you need a hand?” one of the 20-somethings asks politely. You scowl because it feels like she’s mocking you. She’s not.

Depressed. Lonely. Physically frail. Mentally limited. Some people embody this stereotype of aging. Where does it come from? The past, when that was all that aging could be. But it’s outdated, archaic, and old-fashioned. Just look at those zoomers! They’ve given aging a facelift. Not only do they look younger than their age; they act younger too. Some seniors are more active now than ever before, and they’re healthier for it.

It raises the question: How do today’s children view older people? To find out, I conducted a little experiment on my daughter and her friend. I asked them to draw a picture of people who were young and old. I was shocked at what they drew.

For starters, the drawing they showed me was absolutely beautiful, full of exquisite detail.

It depicted the timeline of a woman’s life that included four stages: baby . . . child . . . mother . . . grandmother.

The small baby grew and grew and grew until she became a mother. Then, as a grandmother, her stature severely shriveled to the height and weight of a small child. And to make matters even worse, she was carrying a cane. A cane! Clearly, my pro-aging messages were not getting through.

But perhaps my method was flawed. Some researchers suggest that drawings do not fully capture how a child feels about older people.1 With this in mind, I revised my test. This time, I asked Monica to describe an older person using her own words.

She spoke kindly. “Gentle, social, and smart,” she reflected.

“That’s my girl!” I cheered proudly and asked, “Who are you thinking of?”

“Grandma,” she replied. My heart melted. My darling girl was getting my messages after all. It helped that her grandmother was fit and active. The question remained: Did she feel that way about all older people? I asked again, this time prompting her to think of a random older person. The words came quickly, and in a deep wretched voice she growled, “Cranky. Get off my lawn!” Clearly, I have more work to do.

According to research,2 most children share my daughter’s double standard about aging. They revere and respect older people they know, yet apply a harsh ageist stereotype to strangers.

What this means is that two children may be looking at the same older person. One child sees the person. The other child “sees” the stereotype. And this changes everything. It may seem funny now. You may even laugh out loud and say, “Kids these days!” But your laughter only serves to reinforce the stereotype. At first, stereotypes affect the way the child sees older people. Soon, it will affect the way she treats them.

Eventually, and here’s the real kicker, when the child grows old, her harsh views about aging will become her harsh views about herself — a self-fulfilling prophecy. At its worst, the once-child-now-senior typecasts herself as depressed, lonely, physically frail, and mentally limited.3 Getting old sucks when you see it that way.

Don’t Say the D-Word

Dementia (sorry, I had to say it) has become synonymous with aging. People are terrified of it. And for good reason. Alzheimer’s disease has the power to strip you of your personal past to the point that you forget who you are. If that wasn’t bad enough, the stigma associated with the disease makes you feel even worse. This was so pointedly captured in the movie Still Alice, which portrays the unraveling of a woman diagnosed with Alzheimer’s disease. Not only must Alice learn to face the devasting symptoms of the disease but also the indignity of her own stigma. At one point, Alice confides, “I wish I had cancer. I wouldn’t feel so ashamed.” I watched the movie with my mom. We both wept at that part, heartbroken for her.

Although my mom is mentally sharp and physically active, she is terrified of getting dementia. Her brother has early signs of decline, and watching the movie only amplified her concerns. I tried to explain to my mom:

Aging does not equal dementia.

And worrying about it does more harm than good.

“It’s hard not to be afraid of it,” she said.

Unfortunately, my mom is not alone. The fear of growing old and becoming senile is a global concern. But it’s hard to live your best life now when you’re worried that the worst has yet to come. One study demonstrated just how hard it is to think when preoccupied about your waning memory.4 The study recruited over 100 older adults. Two friends, Patrick and Naveen, were among the participants. Both men were 60, well educated, and in great shape. Neither had any issue with their memory — that is, until that day.

The men arrived at the lab and were greeted by the researcher. “I want you to study these words,” she explained, and handed each of them a sheet of paper with thirty words on it. “I’ll be testing your memory for these words later.”

Patrick and Naveen studied the list of words for 2 minutes. Then, she randomly assigned the men to one of two groups:


	Patrick was assigned to the non-threat group. He was told that the memory test was free of any age bias, and he was not asked his age.

	Naveen was assigned to the threat group. He was told that the memory test was designed to examine age differences between young and old. Then he was asked his age.

	Why did the researcher do those things? She emphasized age differences to remind Naveen that old people have worse memory than young people. She asked his age to remind him that he was one of those old people.






The mere thought of being old and senile was enough to impair Naveen’s memory, and he recalled fewer words than Patrick. The researcher was not surprised, especially since Naveen was relatively young and highly educated. People like Naveen worry the most about getting dementia. The researcher called him “worried but well” — a term she reserves for older people who are mentally capable but overly self-conscious. “They are so worried about their memory loss,” she explained, “that it distracts them from the present moment so much so that they seem impaired, even though they are perfectly healthy.”

Slowed Down by Stereotype Threats

Stereotype threats can also impact an older adult’s physical performance, and it can alter something as fundamental as their walking speed. The dominant stereotype is that seniors are slow. Because this opinion is so pervasive, many older adults inadvertently walk slower just to match this lower expectation. Patrick and Naveen took part in another study that evaluated this.5 The men were greeted and instructed to walk as fast as they could down a 45-meter hallway. Patrick and Naveen walked down the hallway at the same speed. Then, each man sat down in front of a computer. A series of words were flashed on the screen. The men were told to indicate whether the “flash” appeared above or below a central point. What they didn’t realize was that those “flashes” were actually words, presented too fast to be read consciously yet slow enough to be registered by the brain. The two men were flashed different words.


	Patrick was flashed age-positive words: wise, astute, and accomplished, which decreased his stereotype threat.

	Naveen was flashed age-negative words: senile, dependent, and diseased, which increased his stereotype threat.



Then, the men redid the walking test. This time Patrick walked faster than their usual walking speeds. While Naveen was still held back by the negative aging stereotype, the positive words had given Patrick a boost and reminded him of his true potential.

“Slower pace? Sounds like a nightmare!” says the aging athlete.

“Especially for one who is trying to qualify,” I reply. Yet, stereotype threat can be a real issue for aging athletes, and it can be evoked so easily on race day, when you’re asked your age and assigned to an age group to determine your start time. The underlying assumption is that the younger athletes will be faster than you, and from a purely biological standpoint, this is true. But our mind exaggerates the difference. I felt this at Mont Tremblant as I stood there watching those 20-somethings bound into the water at full speed, wishing I still had that much energy. That mere thought could have slowed me down.

Why Do Stereotypes Exist?

Our stereotypical brain creates a “quick-and-dirty” rule about people who belong to the same group, and then it automatically applies that rule whenever it encounters someone from that group. Unfortunately, as my daughter so aptly demonstrated, the “quick-and-dirty” rule for aging is decline. While it is true that decline is part of the aging process, not all of us will decline at the same rate. How far down will you decline? How fast? It depends on both your genes and your lifestyle.

You may have inherited an unhealthy set of genes that increases your risk of decline, but it doesn’t guarantee your fate. The apolipoprotein E (APOE) gene has different versions, and its ε4 allele version increases your risk of dementia. One in four people inherit this unhealthy version, but it does not mean they will get dementia. Nor does it mean that people with the healthy version are protected. Why? Because lifestyle matters too, and it matters more than you may think.

Research from my lab has shown that being physically inactive can completely negate a healthy set of genes.6 Across 1,600 older adults, we found that those who were inactive had a similar risk of developing dementia as those who were genetically predisposed. This result suggests that your activity level contributes to your dementia risk as much as your genetics. You can’t change your genes, but you can change your lifestyle.

To help explain this further, I’m going to put on my professor hat and give you a grade for your brain health. It will be similar to a grade you’d get on a report card, and just like in school, your grade will depend on a combination of two things:


	Your natural ability (your genes)

	Your work ethic (your habits)



My best students are not necessarily the smartest, but they definitely work the hardest. You may not be born with an A+ set of genes, but you can still get a passing grade in brain health by doing your work. Your homework? Exercise.

There are countless examples of exceptional people earning an A+ in aging. Kathrine Switzer, a Boston Marathon finisher who has overcome her fair share of discrimination in sports, is one. In 1967, during the Boston Marathon, officials humiliated her when they tried to rip off her bib midrace in an attempt to disqualify her. Why? Because she was a woman. Although there was no rule that prevented women from competing, the general opinion was that women were incapable — too fragile, too weak, they might break, better not push it. Switzer did not let their narrow-minded opinions stop her, and she became the first woman to officially register and complete the Boston Marathon (despite officials’ attempts to stop her). Boston strong!

In 2017, Switzer, then 70 years old, ran the Boston Marathon again. Similar concerns circulated, but this time, not because of her gender but because of her age — too fragile, too weak, she might break, better not push it. Again, Switzer did not let their narrow-minded opinions stop her, and she completed the marathon in 4 hours and 44 minutes, just 24 minutes shy of her initial time 20 years prior. However, this time, Switzer was not alone. Over 200 seniors raced with her, including 33 women. Eighty-four-year-old Katherine Beiers was among them, and the following year, at the ripe old age of 85, Beiers became the oldest woman to ever finish the Boston Marathon. Boston strong!

Master Athletes

Switzer and Beiers belong to a small but growing contingent of seniors who have earned the distinction of master athlete. How did they earn such distinction? By maintaining a high level of physical activity throughout their lives. But it’s so much more than just a title; being a master athlete comes with tremendous health benefits too.

Fortunately, you don’t have to run a marathon to earn an A+ in aging. I know so many incredible older people who deserve an honorary master’s degree:


	Teng, who outrode me in a bike challenge last summer.

	Martin, who routinely outlifts me at our local gym.

	Sandy, who after a stroke was told she’d never walk again, gets out her cane and walks every day.



Want to become a master in aging?

Not sure where to start?

Start here!

I’ve prepared a short master’s level course on brain health and aging to get you started.

AGING 101: A MASTER’S COURSE ON BRAIN HEALTH AND AGING

Please find enclosed a welcome message from your professor.



Dear Class,

Welcome to Aging 101; I’m excited to be your instructor. In this course, you will learn about the brain health benefits of being physically active. The course is broken down into four units. Each unit includes:


	A set of required readings that examine the latest evidence.

	An assignment where you will try out these evidence-based techniques on your own.



By the end of this course, you will have the knowledge and skill set to start your journey toward optimal brain health, regardless of your age or athletic ability.

Yours in good health,

Dr. Heisz



Unit 1: Take a Stand

Required Readings

1A) SITTING IS THE NEW SMOKING: A CASE STUDY

Here’s the scenario: You’re busy at work. Your mind is busy at work.

Your body just sits there. All day. Every day. With little to no movement.

You rush home. “Can we call that exercise?” you ask.

“Not unless you’re walking or biking,” I clarify.

You’re not. In fact, you’re sitting again. This time in traffic.

Finally, home. You’re hungry and tired. You feed, TV, sleep, wake, and repeat.

It’s the weekend. Tag! You’re it. The kids run circles around you. You try to catch them but can’t. You’re waaay too out of breath. “When did I get so out of shape?” you wonder.

Time for your annual checkup. Not the clean bill of health you were hoping for. High blood pressure. Really? 130 over 80. “Is it serious?” you ask. Your doctor nods and advises: Less salt and alcohol. More fruits and vegetables. And try to get some exercise. You improve your diet but not your exercise habits. It helps a little but not a lot.

A year later, you’re back at the doctor’s office at risk for cardiovascular disease. Really? “We’ll need to start monitoring you for heart disease, stroke, and dementia,” your doctor explains.

“Getting old sucks!” you think.

But what you really mean to say is “Getting unhealthy sucks.” And it does.

1B) FROM SITTING TO DEMENTIA IN THREE STEPS

“Wait, how did I go from high blood pressure to dementia?” you wonder.

“It’s easier than you think,” I explain. The health of your body has a direct impact on the health of your brain. In fact, there are only three degrees of separation between sitting too much and dementia.


	You sit for long periods of time. Your body goes into hibernation mode, depressing your metabolism and increasing your blood pressure, blood sugar, and weight.7

	Your high blood pressure damages your heart and its vessels. The small vessels that feed your brain get blocked, putting you at risk of small vessel disease. Without adequate blood supply, the brain’s white matter starves to death.8 White matter acts like a telephone wire that connects brain regions so they can talk to each other. When your white matter is damaged, the communication between those brain regions breaks down just like it did in that telephone game we played as kids; in the end, the message is all mixed up and everyone is confused. It was funny back then, but it’s not funny now. The white matter damage shows up like bright lights on your brain scan called white matter hyperintensities. The scary part is that your brain could be lit up like a Christmas tree but clinically silent, meaning that you may have no noticeable symptoms until it’s too late.9

	Your extensive white matter damage causes faster cognitive decline and puts you at risk for dementia, stroke, and even death.10 White matter hyperintensities are part of the main pathology for vascular dementia, the second leading cause of dementia. The blockage of the small vessels that feed the front regions of the brain impairs your executive functions more than your memory.11 What about Alzheimer’s disease? Reduced blood flow to the hippocampus puts you at risk for Alzheimer’s too.12 However, the hippocampus has a back-up blood supply,13 which means that its small vessels can tolerate more blockage before memory loss occurs. Vascular dementia and Alzheimer’s often co-occur, and when they do, it’s called mixed dementia.14



So, you see how easy it is to go from prolonged sitting to dementia. In fact, it’s estimated that 30 percent of your dementia risk is tied to your sedentary lifestyle.15 Sadly, some of the most sedentary people in the world are those with dementia.16 For some patients, the most active part of their day is when their personal support worker transfers them from the bed to the chair and back again. Needless to say, their inactivity only serves to worsen their mental and physical health, hastening their decline. But it doesn’t have to be that bad. And more to the point: All of this can be prevented. Your first assignment will help.

Your Assignment

Stand up!

“Right now?” you ask, confused.

“Yes, this is your assignment,” I explain. Break up your sedentary time with short but frequent movement breaks using the protocol described below:

Every 30 minutes, stand up for a 2-minute movement break.

This is especially important if you are sitting for 4 or more hours. Why? Sitting for that long reduces your brain’s blood flow, and we just learned how bad this is for your brain’s health. One study examined whether stand-up breaks could prevent the reduced blood flow from sitting continuously for 4 hours by testing three different protocols:17


	Stand up for a 2-minute movement break every 30 minutes.

	Stand up for an 8-minute movement break every 2 hours.

	Sit continuously.



Although both break types included the same amount of stand-up time, the people who took shorter, more frequent breaks had more brain blood flow compared to the people who sat continuously.

Now over forty studies have examined the effect of breaking up sedentary time with short but frequent movement breaks,18 and the general consensus is this: Breaking up prolonged sedentary time with short movement breaks prevents your body from going into hibernation mode. This reduces your likelihood of metabolic depression and your risk for high blood pressure, type 2 diabetes, and obesity, all of which reduce your risk for dementia.

Congratulations! You’ve completed your first assignment. Time to give yourself a standing ovation! Assignment grade = B+

Keep it up!

Unit 2: Interval Walking

Required Readings

2A) SIT VERSUS FIT: THE ULTIMATE MATCHUP

Although sitting may be as bad as smoking, some people can sit all day without any dire consequence. Who are those people? They are the most active among us. One study compiled data from over a million people.19 At baseline, participants were asked about their daily activity habits regarding how much they:


	Engaged in moderate to vigorous physical activity

	Sat

	Watched TV



Then, for up to 18 years, the researchers tracked death rates from all causes. Here’s what they found: Inactive people had the highest death rate, and that rate increased the longer they sat and watched TV. The most active people had the lowest death rate. And those who walked briskly for at least an hour a day were able to neutralize the detrimental effects of sitting for 8 hours and watching TV for 4 hours.

The bottom line: If you like watching TV, then you’d better start moving.

2B) FITNESS REDUCES DEMENTIA RISK

What is it about being physically active that protects us from dementia? To help us answer this question, let’s take a closer look at those master athletes. Their lifelong physical activity safeguards their bodies and minds against the deleterious effects of aging. Endurance athletes are not only fitter than their peers, they are just as fit as untrained young adults. Likewise, power athletes are not only stronger than their peers, they are just as strong as untrained young adults.20

Master athletes live longer too. One study tracked 900 male Olympians for about 52 years.21 Their brothers were included as a control group to rule out genetic factors that impact longevity. The results were clear and highlighted the major role that lifestyle plays in determining our lifespan. Compared to their brothers, the Olympians maintained a high level of activity throughout their life that included less sitting and more vigorous exercise, and they lived longer because of it. However, some sports were more effective at extending lifespan than others. Although the power athletes enjoyed an additional 2 years of life over their brothers, the endurance athletes enjoyed an additional 7 years.

What is so good about endurance sports? Two words: cardiorespiratory fitness. When the heart (cardio) and lungs (respiratory) are functioning optimally, the rest of the body does too, including the brain. The gold standard for assessing your cardiorespiratory fitness is the VO2 max test. Although the typical aging process is marred by a 12-percent-per-decade decline in VO2 max, a master endurance athlete’s fitness declines at half that rate, suggesting that at least half of our age-related loss of fitness is preventable with exercise.22

Regardless of whether you are a master athlete, having higher fitness in midlife protects you against developing dementia later in life. To demonstrate this link, one study recruited over 2,000 middle-aged men.23 At baseline, the men performed a VO2 max test and were grouped according to their relative fitness level. Then, over the next 22 years, the researchers tracked who developed dementia. Here’s what they found:


	Dementia risk was nearly twice as high for the less fit than the more fit.

	Increasing VO2 max by 3.5 ml/kg/min reduced dementia risk by 20 percent.



And, yes, similar results have been observed for women.24

2C) STEPPING UP YOUR FITNESS

“How hard is it to increase my fitness by 3.5 points?” you ask, with fingers crossed that it’s not too intensive. Today is your lucky day! Depending on your fitness level, walking may do the trick unless you’re already a regular walker; in that case, you’ll need to step it up. How? With intervals. When done in midlife, interval walking:


	Increases your VO2 max by about five points, especially if you’re less fit.

	Decreases your blood pressure, especially if it’s high.

	Improves your blood sugar regulation, especially if you have type 2 diabetes.



And interval walking does all of this better than regular walking.25, 26, 27

The best part? All three of these things lower your dementia risk too.

“When exactly is midlife?” you wonder, hoping it’s not too late.

Some say midlife is between 40 and 60 years old.

Others extend that age range from 30 to 75.

“Seems ambitious!” you joke.

“Fingers crossed we all make it to 150 years old,” I tease.

But all kidding aside, midlife is less about defining the middle point of your life and more about separating life’s afternoon from its evening.28 Defining midlife is more an art than a science. However, one thing is for sure: When midlife ends, old age starts. It’s a time in our life when the sun is just starting to set. Just look at all that beauty on the horizon. It’d be a shame to miss it.

Your Assignment

Instead of going for your regular walk, try intermittently picking up the pace. Here is the standard interval walking protocol, i.e., the Wellness Walk Plus:


	Walk for 3 minutes at an easy pace.

	Walk for 3 minutes at a faster pace.

	Repeat five times.



You will know if you’re walking fast enough when it becomes too difficult to talk.

Remember the Talk Test29 from Chapter 1? You can use that test here to set your pace: Start exercising and ask yourself, “Can I talk comfortably right now?” If you answer yes, then this is a good pace for the easy intervals.

Pick up the pace and ask yourself again, “Can I talk comfortably right now?” When your answer is no, then it’s a good pace for the faster intervals.

Bonus Assignment

How will you know when your fitness is improving? When you’re able to cover more distance in the same amount of time. This is the basic principle of the 6-Minute Walk Test, which you can do to determine your current fitness level. Researchers have developed a free app called the 6WT that uses GPS to track how far you walk.30 All you need to do is set your age and sex, press play, and walk as far as you can in 6 minutes. Walk outdoors. Wear your normal walking shoes. Use a walking aid if you need to. Slow down or stop at any point. Do the test at least twice on 2 different days, preferably at the same time of day, and take the average of the 2.

My mom did the 6WT. Her average score was 0.4 mile. Way to go, Mom! Most people walk between 0.25 and 0.44 mile in 6 minutes. People who walk farther tend to have a higher VO2 max31 and therefore a lower risk of developing dementia.32

Congratulations! You’ve completed your second assignment. Assignment Grade = A-

You are learning fast!

Unit 3: Picking Up the Intensity

Required Readings

3A) THE IMPORTANCE OF BEING ABOVE YOUR LACTATE THRESHOLD

A walk a day keeps dementia at bay — that is, until you’ve increased your fitness so much that you can still talk comfortably at your fastest walking pace.

“Is that bad?” you ask, knowing full well that that is where you’re at.

“No, it’s great!” I explain. “It means your fitness has improved, and you’re ready for the next step.”

“Um, next step?” You hesitate. “To be completely honest, I’m really comfortable here.”

That’s the problem. You’ll get more brain benefits with more challenging exercise. Not maximal effort but comfortably challenging, ideally at or slightly above your lactate threshold. Remember your “just-right” exercise intensity from Chapter 1? Right there!

Choose an activity you like; anything will do, so long as it is challenging enough: jogging . . . biking . . . swimming . . . dancing. You can use the Talk Test to know when you’re ready to level up. Keep asking yourself, “Can I talk comfortably right now?” You need the answer to be no at least some of the time to give your brain the lactate it needs.

We talked about lactate in Chapter 1, but here’s a quick refresher: Recall that lactate is produced when your working muscles need more fuel than oxygen can supply. To cover the shortfall, anaerobic metabolism kicks in, producing lactate. When lactate accumulates in the muscles, they become acidic and you feel the burn.

“Sounds toxic!” you exclaim, and for a long time, scientists thought the same. However, it turns out that lactate is not toxic at all, especially for the brain. Ironically, lactate helps protect the brain against the toxic effects of dementia in two important ways:


	Lactate enhances blood flow to the brain by building new blood vessels.

	During midlife, the blood flow to the brain decreases at a rate of about 10 percent per decade.33 Lactate, which builds up during vigorous exercise, stimulates the production of more blood vessels in the brain to increase blood flow.34 Therefore, exercising above your lactate threshold gives your brain the lactate it needs to ward off vascular dementia.




	Lactate fuels neuroplasticity by promoting the growth and function of brain cells.

	Lactate travels from the exercising muscles to the hippocampus, where it increases brain-derived neurotrophic factor (BDNF).35 BDNF acts like a fertilizer for brain cells, helping them grow, but it is reduced in the hippocampus of individuals with Alzheimer’s.36 Therefore, exercising above your lactate threshold gives your brain the lactate it needs to ward off Alzheimer’s.






3B) A (VERY) BRIEF HISTORY OF NEUROGENESIS

For a long time, scientists believed that, after a critical period in early childhood, the brain’s wiring was fixed for life. “Adding or removing brain cells would ruin the brain’s intricate neural circuitry and disrupt the flow of neural communication to cause dysfunction,” said one archaic professor to another, and both men nodded their heads in agreement. This misbelief was so ingrained that initial evidence to the contrary37 was highly criticized and outright rejected. “These researchers must be wrong,” said those same men to their archaic professor friends, and all the men nodded their heads in agreement.

That was until 1999, when a bright young woman named Henriette van Praag published a series of studies that began to convince the scientific community otherwise,38, 39 and her research fundamentally changed the way we viewed the aging brain. A key discovery was that neurogenesis (the birth of new brain cells) could occur in adulthood — but it only occurred in certain regions. The primary site? The hippocampus.

Another key discovery was that the most effective way to grow new brain cells was by exercising. Exercising induced neurogenesis40 and improved memory41 in young mice and old mice too.42 In fact, it was almost as if exercising had made the old brains young again.

3C) DO HUMAN BRAINS GROW NEW BRAIN CELLS TOO?

This is the million-dollar question and one that is still hotly debated. Just a few years ago, a month apart, two high-profile studies were published. One found evidence of human neurogenesis43 whereas the other did not.44 Although most scientists believe human neurogenesis exists, the challenge is that we can’t measure neurogenesis in live humans. Instead, we have to wait until after death to directly examine the brain, and there tend to be vast inconsistencies in the time between death and examination that can alter the results. As a workaround, researchers rely on two indirect measures that can be done while the person is still alive and well:


	Sizing up the hippocampus. A common proxy for neurogenesis is to measure the size of the hippocampus using MRI.

	With advancing age, the hippocampus shrinks at a rate of 1.5 percent per year in healthy older adults and 4 percent per year in Alzheimer’s patients.45

	Exercise counteracts the expected decline and may even reverse it. Older adults who walked three times per week for a year enjoyed a 2 percent increase in their hippocampal volume.46

	After just 3 months of walking/jogging, older adults whose fitness improved also experienced greater increases in their hippocampal size and blood flow.47

	However, one problem with sizing up the hippocampus this way is that MRI cannot distinguish new brain cells from other cells; nevertheless, this method still clearly demonstrates a significant effect of exercise on the brains of older adults.




	Testing hippocampal function. Newborn neurons fit together like the pieces of a puzzle. Each puzzle piece represents a different aspect of a memory. When you have more puzzle pieces, then you can create richer memories that are less fallible to error.



There are different forms of memory and not all of them depend on the hippocampus. Because of this, some aspects of memory are more or less affected by aging, Alzheimer’s, and exercise.


Episodic memory refers to our memory for events. It is most dependent on the hippocampus and declines with aging48 and Alzheimer’s disease.49 This is why a person with Alzheimer’s finds it hard to recognize familiar faces, remember whether she took her medication today or yesterday, or locate her parked car in a busy parking lot.

Procedural memory refers to our memory for skills and actions. It is less dependent on the hippocampus. This is why a person in the early stages of Alzheimer’s can still remember how to ride a bike.

Semantic memory refers to our memory for facts. It is less dependent on the hippocampus. This is why a person in the early stages of Alzheimer’s disease can still remember the lyrics to her favorite childhood song.



My lab tested out the effect of interval walking on episodic memory.50 Sixty-four sedentary but cognitively healthy seniors enrolled in our community-based program held at our local seniors’ gym called the Physical Activity Centre of Excellence (PACE). Exercise sessions were supervised, three times a week for 12 weeks, using the following protocol:


	Light walking for 3 minutes.

	Vigorous walking for 4 minutes.

	Repeat four times.



As the participants’ fitness improved, we increased the speed or incline of the treadmill to achieve the target intensity.

After just 12 weeks of interval walking, the seniors’ episodic memory had improved by 30 percent, and their improvement in memory was directly related to their fitness gains. What’s more, memory only improved for the seniors who interval walked. Memory did not improve for the seniors who walked regularly or stretched.

Taken together, the results suggest that high-intensity interval exercise (that is challenging enough to increase lactate above its threshold) may be an ideal type of exercise to improve memory and keep dementia at bay.

Your Assignment

When interval walking becomes too easy for you, try one of these high-intensity interval training (HIIT) protocols:


Interval walking up and down a hill. Check out the Memory Booster.

Interval walking on a treadmill. Play with the pace and incline.

Interval biking by increasing your resistance and cadence.

Interval swimming by picking up the pace.



HIIT it for your brain health! Grade = A

Excellent effort!

Unit 4: Group Work

Required Readings

4A) THE EXERCISE PILL

Alzheimer’s disease clutters the brain with amyloid plaques and tau tangles, which kill brain cells and impair cognition. Unfortunately, there have been several failed attempts at finding a cure — first with drugs that targeted amyloid and then with drugs that targeted tau. But hope has been renewed with the discovery of a new hormone called irisin.51

The latest breakthrough? Alzheimer’s brains are irisin-deficit.52 Exercising helps correct that deficit, but what’s more, these exercise effects are mimicked by simply injecting irisin into the bloodstream to improve memory and reduce the severity of Alzheimer’s disease. Although this initial research was done in animals, the latest research suggests that it may work the same way in humans too.53, 54 One can only hope this new research will lead to a cure for Alzheimer’s. It may even lead to the creation of the elusive exercise pill, which would be transformative for patients in the severe stages of Alzheimer’s who are unable to exercise.

On second thought, wouldn’t it be nice if we could all take an exercise pill? I’ll admit, it sounded appealing, especially on our drive to Lake Placid. The time had come for my half Ironman world championship qualifying race. I had recruited one of my new exercise friends to do it with me, and we were both anticipating at least a 5-hour grueling battle. By the end of it all, our brains would be bathed in lactate, BDNF, and irisin! Could an exercise pill do the same?

The idea of an exercise pill is likely too good to be true. Why? Because not all of exercise’s benefits can be reduced to a single molecule and bottled up. Can you fit all your exercise friends into a bottle? Absolutely not! And this is the real reason an exercise pill will never be able to replace the real deal.

4B) LIFELONG EXERCISE

Exercise friends are also one of the main reasons people stay motivated to exercise their entire life. Meet Mark. He’s a master runner who has been running for more than 8 years. What got him started and what keeps him coming back after all these years? “I came for the physical. Stayed for the psychological. And remained steadfastly motivated for the social,” he said. And all of Mark’s running friends agreed.55

But perhaps the strongest support for the social benefits of exercise can be seen in people with mild cognitive impairment (MCI), characterized by a slight but noticeable decline in memory that is often associated with poor physical health.56 When it comes to brain health, MCI is a kind of no-man’s land. People with MCI don’t have dementia, but they’re not healthy either. Some stay there. Some progress to dementia. Others revert to normal, especially if their problems with high blood pressure are addressed.57

“Revert to normal?” you ask in bewilderment.

“Yes, back to normal,” I confirm, and exercising increases those odds. One study found that 24 percent of people with MCI scored “normal” after just 6 months of supervised resistance training — a reversion rate that was three times higher than that of a control group.58

Yet, despite these incredible brain health benefits, many people with MCI quit exercising after the supervised part of the study was over. Although 85 percent of participants with MCI are able to complete a supervised group-based exercise program, only 25 percent are able to continue being physically active on their own.59 It raises the question: Why aren’t supervised group-based exercise programs for MCI running continuously?

4C) THE SOCIAL BRAIN

To our social brain, one is the loneliest number, and there are two ways it can be one:


	You may be socially isolated because you don’t have enough people around.

	You may be lonely because you feel alienated.



You can be socially isolated without feeling lonely and feel lonely without being socially isolated. In all cases, your brain lacks the social stimulation it needs, and because of this, it withers and your faculties fade. Being either socially isolated or feeling lonely increases your risk of developing dementia.60, 61

To help socially isolated seniors, the solution may be as simple as providing more opportunities for them to socialize. I personally think every neighborhood should have a senior walk/run club or a seniors’ gym like PACE.


	Seniors prefer exercising with their peers, who, and I quote, “understand the aches and pains of the older persons.”62

	The exercise program should be close to home, affordable, and easy to access.

	And most importantly, it should be fun, with lots of opportunity to laugh and form friendships.



Seniors who have an “exercise family” are more social, feel more supported, and are more likely to adhere to an exercise program over the long term,63 which does a brain good.

It does a body good too. Seniors who exercise regularly with others report being healthier than those who exercise alone, and this is true regardless of how much they actually exercise.64 Most importantly, seniors who exercise together feel less lonely,65 which helps prevent this more challenging situation to solve.

Here’s the scenario: Lawrence is a lonely senior. He became lonely soon after his wife died. The challenge with Lawrence’s loneliness is that it makes him feel unsafe.66

His lonely brain is hypervigilant. When it’s faced with the choice of fight or flight, it wants to flee far away from the world and everyone in it. The worst part? Through a lonely lens, Lawrence sees a lonely world. He expects social interactions to be negative, and because of his bias, he experiences all social interactions that way. Unfortunately for Lawrence, his loneliness has become a self-fulfilling prophecy where he pushes people away to feel “safe” only to alienate himself further.

It goes without saying that lonely people like Lawrence are less likely to be physically active, and if they happen to be active now, they are less likely to stay active over time.67

Fortunately, Lawrence is not lonely anymore. Supervised exercise helped to reduce his loneliness. It was the baby step that he needed to renew his trust in the world. It helped that his trainer used a compassionate approach. Rather than focusing solely on strengthening Lawrence’s body, his trainer designed a fun, achievable, and social program that was focused on:68


	Alleviating his concerns about safety.

	Overcoming his self-limiting biases.

	Helping him gain confidence in his abilities.



Thanks to his supervised exercise program, Lawrence enjoys life again. He’s stronger, healthier, more confident, more independent, and more engaged. He’s even started exercising on his own. In fact, his daily walk around the park with his dear friend is one of the highlights of his day.

4D) A HEALTHY BRAIN MAKES IT EASIER TO EXERCISE

We have one final topic to cover before we end the course (and the chapter). Up to this point, I’ve focused your curriculum on the benefits of exercise for brain health. However, it is important to acknowledge that the opposite is true too. One’s ability to engage in exercise depends on having a healthy brain, which means it’s harder to exercise when you’re cognitively impaired. Unfortunately, this is why many people with dementia spend most of their day sedentary. But it doesn’t have to be that way.

Meet Betty, an 85-year-old woman with dementia. Her condition is mild, which means she still has full control over her body, though it’s not safe for her to exercise on her own because her risk of falling is too high.69 So, Betty just sits there all day every day — that is, until her favorite nephew buys her a brand-new stationary bike (recumbent, not racer) and hooks it up to her TV. Betty — carefully, with assistance — hops on her new bike and goes for a virtual ride through the familiar streets of her hometown. “Ahh, it brings back such great memories,” Betty reminisces, using all of her semantic memory that is still intact. Her sweetheart nephew knows she likes Sinatra and cranks the tunes. And there’s Betty on her new bike, bombing around in her hometown, singing at the top of her lungs. Tears fill her nephew’s eyes. He hasn’t seen her this alive in years. Her brain is prospering; her body is too.70 Sure beats just sitting there watching TV.

But let’s do Betty one better. Let’s give her a multiplayer online cycling community so she can interact, train, and compete with other seniors in a virtual world. Instead of biking aimlessly, Betty’s now out on a biking adventure with her friends. She’s laughing out loud, joking around with her dear friends like she’s back in high school. They race each other on their recumbents through the streets of their hometown. Betty wins! “Hooray!” the crowd cheers. Betty’s avatar jumps up on the podium (unassisted) to claim her gold medal. Betty smiles, and her avatar takes a bow.

“Hip-hip-hooray! Three cheers for Betty,” the crowd cheers. Hip-hip-hooray for Betty and her better quality of life!

Your Assignment

Make one of your weekly workouts a group activity.

Your group can be two or more. Virtual groups count too. You may want to choose to do something other than walking. Check out the Vitality Pump or the Elixir for Life workouts. According to a recent review that compiled the result of thirty-six exercise interventions, your options are endless.71 For people over 50 years old, living in the community (without dementia but possibly with cognitive impairment), the following exercises have been shown to improve cognition:










	Type

	Aerobic

Strength

Multicomponent (aerobic plus resistance)

Tai chi




	Intensity

	At least moderate




	Duration

	45 to 60 minutes




	Frequency

	On as many days as feasible




	Length

	At least 4 weeks








Grade = A+

Time for your gold medal finish!

“Speaking of gold medal,” one reader interjects, “how did your race go?”

“It was no walk in the park,” I admit, “but I gave it my all and finished fifth in my age group, which was fast enough to earn a qualifying spot for the world championships.”

“Hip-hip-hooray!” you cheer.

“They even let me jump up on the podium,” I laugh, still in disbelief. But then my tone quiets. “To be completely honest, my victory was bittersweet because my friend didn’t qualify. I really wish she had. It would have been better together.”

And on that note, you call up a friend, lace up your running shoes, and head to the park. Once around, maybe twice, picking up the pace intermittently, of course. Smiling and laughing too. “Shall we go for three?” you ask your friend with fingers crossed, not wanting the fun to end. “Hip-hip-hooray!” your friend cheers, and you both keep walking.

The Extender Workout

REFERENCE: Chapter 5

MINDSET: Fit for life

NEURO FIX: Nourish the brain with vital nutrients

LEVEL: Intermediate















	MON

	TUES

	WED

	THURS

	FRI

	SAT

	SUN




	Wellness Walk

	Vitality Pump

	Wellness Walk Plus

	 

	Memory Booster

	Elixir for Life

	 








WELLNESS WALK

Walk for 30 minutes at a comfortable, easy pace. Pay attention to your breathing.

VITALITY PUMP

Warm up with a 5-minute Wellness Walk, then complete exercises 1 to 6 for the prescribed repetitions. Take a 30-second mindful break. Focus on your breathing. Repeat.












	ORDER

	EXERCISE

	REPETITIONS

	PICTURED




	1

	Kickouts

	10 reps per side

	here




	2

	Supine Hip Lifts

	10 reps

	here




	3

	Superman (alternating)

	10 reps per side

	here




	4

	Sit Stands

	10 reps

	here




	5

	Pushups (modified, wall)

	10 reps

	here




	6

	Single-Leg Balance

	10 reps per side

	here




	 

	Mindful Break

	30 seconds

	 








Ready to take the next step? Increase your repetitions to 15 reps and 40 seconds. Repeat the exercises a third time. Advanced progressions: 3. Superman (alternating) to Superman, hold each repetition for 5 seconds; 5. Pushups (modified, wall) to Pushups (modified); 6. Single Leg Balance to Single Leg Balance with eyes closed.

WELLNESS WALK PLUS

Warm up with a 5-minute Wellness Walk, then pick up the pace until you can no longer talk comfortably (brisk walk or easy jog). Maintain that pace for 3 minutes. Then take a 3-minute Wellness Walk break. Alternate between faster and slower paces five times. Cool down with a 5-minute Wellness Walk.

Ready to take the next step? Add an extra repeat each week. Swap your regular Wellness Walk for a Wellness Walk Plus. Add more days.

MEMORY BOOSTER

Warm up with a 5-minute Wellness Walk. Walk up a gradual hill for 4 minutes and then walk down the hill. Repeat hill walk four times. Cool down with a 5-minute Wellness Walk.

Ready to take the next step? Add an extra repeat each week. Try a steeper hill.

ELIXIR FOR LIFE

Warm up with a 5-minute Wellness Walk, then complete exercises 1 to 6 for the prescribed repetitions. Take a 30-second mindful break. Focus on your breathing. Repeat.












	ORDER

	EXERCISE

	REPETITIONS

	PICTURED




	1

	Front Plank (modified)

	30 seconds

	here




	2

	Bird Dogs

	10 reps per side

	here




	3

	Squats (supported)

	10 reps

	here




	4

	Side-Lying Hip Abduction

	10 reps per side

	here




	5

	Lateral Raises (bent over)

	10 reps

	here




	6

	Cat Cow

	10 reps per movement

	here




	 

	Mindful Break

	30 seconds

	 








Ready to take the next step? Increase your repetitions to 15 reps and 40 seconds. Repeat the exercises a third time. Advanced progressions: 1. Front Plank (modified) to Front Plank; 3. Squats (supported) to Squats.
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Move More to Sleep, Think, and Feel Better

Go to bed; you’ll feel better in the morning.

— MY MOM

YOU WORK HARD juggling all of your priorities and striving for that elusive work–life balance. Is it actually achievable? I’m not sure. Your to-do list seems longer than life itself. Where’s your workout on that list? At the bottom.

At times, you are so busy that you don’t even sleep, but you pay for it the next day.

Too tired to think.

Too sleepy to smile.

Too exhausted to exercise.

You need your sleep, and for some reason this lesson is hard to learn.

One night of insufficient sleep becomes two. Then four. Then ten. Weeks go by. Months even. You grow weary with fatigue, and the consequences escalate. You’re making major mistakes at work. Feeling depressed and anxious. And, to top it all off, you’re gaining weight.

When you finally have enough time to sleep, it’s hard to fall asleep and stay asleep.

How many times did you get up last night? Too many to count.

You try to self-medicate with alcohol, but it makes you feel worse.

A coffee a day keeps your sleepiness at bay but only temporarily.

Your doctor recommends exercise, and you reluctantly agree.

“Didn’t you just say I was too exhausted to exercise?” you ask.

I did.

But some is better than none, and the more you move, the better you sleep.

Now you’re moving more and sleeping better, thinking better, and feeling better too.

And you’re not too tired to exercise. “Same time tomorrow?” you ask because you know that consistent exercise helps you fall asleep faster.

“One more hill repeat?” you insist because you know that intense exercise helps you sleep more soundly.

In this chapter, I’ll first describe how sleeplessness affects your ability to think, feel, and exercise. Then, I’ll explain how you can use exercise to reset your brain so you fall asleep faster and sleep more soundly.

ARE YOU SLEEPING ENOUGH?

About one in three people aren’t sleeping enough, including me, and this is making it harder to be healthy. The number one sleep complaint? Insomnia, which includes difficulty falling asleep and staying asleep. Although insomnia — the disorder — only affects about 10 percent of the population, 30 percent of us will experience insomnia symptoms from time to time, and that prevalence is higher among women, older adults, and people with mental illness.1

I am all too familiar with the pains of insomnia, the symptoms of which have been part and parcel of my OCD for years.2 My symptoms were never bad enough to amount to a clinical disorder — that is, they never persisted for 3 or more nights a week and for longer than 3 months.3 However, I would argue that that’s a pretty steep criteria, especially given that I could feel the shortfall from a single night of disrupted sleep.

Since I started this fitness journey, I’m happy to report that my sleep has improved tremendously. Is it perfect? No, at least not every night. But one thing is certain: When I exercise during the day, I sleep better at night. In fact, over the course of the last 2½ years, I’ve come to really appreciate the benefits of exercise for sleep — so much so that I now consider sleep to be one of the greatest gifts that exercise gives. Why? Because it has the power to affect everything the brain does. And I do mean everything.

How Much Sleep Do You Actually Need and Why?

Sleep is vital for brain health, and without it, the brain doesn’t function very well. The amount of sleep we need depends on our age. Kids and teens need more sleep than adults because their young brains and bodies are working hard to grow and develop. The National Sleep Foundation recommends the following:4


	Kids, 6 to 13 years old, should get 9 to 11 hours of sleep every night.

	Teens, 14 to 17 years old, should get 8 to 10 hours.

	Adults, 18 to 64 years old, should get 7 to 9 hours.

	Seniors, 65 years old and older, should get 7 to 8 hours.



Lazed in a comfy bed with head nestled on a soft pillow and body snuggled under a warm blanket. Doesn’t that sound divine? Yet the business of our modern life has no time for sleep, not just for us adults but for kids and teens too. Consider a day in the life of one teen named Simon. On weekends, Simon stays up past midnight and sleeps until noon. Come Monday, he needs to be up and dressed by 7 a.m. for school. After school, it’s extracurriculars, then homework, then social. It’s already midnight.

“Go to bed!” Mom yells.

“I’m not tired!” Simon replies, without even looking up from his phone. The whole week is like this. Simon is supposed to be getting 8 to 10 hours of sleep a night. Although he might be getting that much on the weekends, he’s definitely not getting that much on weekdays.

Unfortunately, Simon’s schedule is the norm.5 Sleep-deprived teenagers are taking over the world! What’s even worse? The sleep habits we form as teens lay the foundation for how we will sleep as adults.6

Perhaps not surprisingly, a teenager holds the record for the longest amount of time a human has ever gone without sleep. In the 1960s, Randy Gardner took up the challenge for his high school science fair project. By the end of his 11-day experiment, Randy’s brain had practically turned to mush. He couldn’t remember things. It was as if he had Alzheimer’s brought on by lack of sleep. But you don’t have to be completely deprived to become senseless with sleeplessness. One bad night of sleep will do. And those short sleeps throughout the week (that we are all guilty of) really do add up.7

HOW SLEEP AFFECTS YOUR LIFE

Too Sleepy to Smile: How Sleep Affects Your Mood

As I alluded to before, sleeplessness is both a cause and a consequence of mental illness. People with mental illness are more likely to suffer from insomnia, and people with insomnia are nearly ten times more likely to be depressed and more than seventeen times more likely to be anxious.8 Sleep deprivation impairs communication between the amygdala and prefrontal cortex (PFC).9 Two things happen: anxiety and moodiness. Although we are all at risk, teens are especially vulnerable because the connection between their amygdala and PFC is still forming and may be more easily disrupted by poor sleep.10

To demonstrate the impact of sleeplessness on mood, one study recruited fifty teens. Simon was one of them.11 When Simon’s sleep was restricted to 6.5 hours per night (a typical schedule for him on the weekdays), he felt tired and had less vigor. He was also more anxious, angry, and confused. Simon’s mom noted that he seemed more oppositional and moodier. Yet, she failed to notice any significant change in his anxiety, and herein lies a major point of concern. If we don’t see our teen’s anxiety, we can’t help them, and they will continue to suffer alone. Most tragically, teens who have trouble sleeping in early adolescence are more likely to deliberately harm themselves or attempt suicide in late adolescence.12

I beg you, please, please, please ask your teens how they are sleeping. They may feel more comfortable talking to you about their poor sleep than their poor mental health, and it could be the conversation that saves a life. According to the U.S. Centers for Disease Control and Prevention, suicide is one of the leading causes of death for this age group, taking more lives per year than homicide and heart disease combined.13 It doesn’t have to be that way. If you or someone you know is not sleeping well, there may be a bigger mental health issue at hand. Seek help when you need it. Call the National Suicide Prevention Lifeline at 1-800-273-TALK (8255), or text the Crisis Text Line (text HELLO to 741741).

Too Tired to Think: Microsleep When You Least Expect It

Less tragic but still not ideal, a poor night’s sleep can also make us look dumb. Here’s the scenario: You’re in the middle of a meeting. The boss is up front giving instructions, but you’re tired and stare at her blankly. Suddenly, your head drops. You jerk awake. Eyes refocus. You see your boss. Why is she staring at you? Did she ask you a question? “Um, five hundred?” you reply. Wrong. In fact, so wrong. Unfortunately, she’s not asking you about finances. Doh! “Can anyone else answer the question?” your boss begs, now annoyed. Almost everyone raises their hand. She picks the woman beside you. “It’s October 10, 2019, World Mental Health Day,” she answers before looking your way and smiling smugly. She obviously slept much better than you did last night.

Of course, you could have correctly answered that question too. The problem was that you didn’t hear it. You didn’t hear it because your brain was sleeping. Not a regular close-your-eyes-for-8-hours kind of sleep, but a microsleep that lasts mere moments.14 Microsleeps happen during the day when the brain doesn’t get enough sleep at night. It takes your consciousness offline for a few seconds to restore function.15 Just a few seconds, what’s the harm in that? Unfortunately, a lot of things can happen in just a few seconds, sometimes very important things.

One study demonstrated the impact of sleeplessness on vigilance.16 Sheryl was one of the participants. For 1 week, Sheryl’s sleep was restricted to 5 hours a night, and her vigilance was tested every day. When rested, Sheryl only made two errors on the test. However, after just 1 night of restricted sleep, she made four errors. After 2 nights, six. After 4 nights, twelve. And after 1 week, eighteen. What’s worse? Even after 2 good nights of sleep, Sheryl was still missing things because her vigilance had yet to fully recover.

Driving While Drowsy

Sleep restriction impairs driving too. Let me ask you a question: Would you ever drive drunk? The answer should be a resounding NO! We know that alcohol severely impairs our driving ability. Two to four drinks can increase your blood alcohol level above 0.05 percent, which severely impairs your ability to drive, and a blood alcohol level above 0.05 percent in Utah and 0.08 percent in all other states makes you legally unfit to drive. This is a criminal offense that can lead to jail time.

Let me ask you another question: Would you ever drive drowsy? In a national survey, one in five people admitted to driving drowsy in the last month, and 40 percent admitted to falling asleep at the wheel in the past year.17 Eek! One study compared the effects of intoxication versus sleep deprivation on vigilance.18 After 17 hours without sleep, the participants’ vigilance was as bad as if they had a blood alcohol level of 0.05 percent. In other words, too intoxicated to drive.

Seventeen hours is really not that long. Truck drivers drive that tired all the time. Drowsy driving was the cause of the tragic accident that involved a truck driver who collided with a limo that left the actor Tracy Morgan with a head injury and killed his friend. The driver had been up for more than 24 hours straight. What was most shocking was that the driver didn’t even slow down before the crash. It was as if he didn’t see the limo. That’s because he didn’t see the limo. He was microsleeping.

Health care workers also work long hours. Medical interns routinely work shifts that last over 24 hours. One study compared the number of errors made during an extended 29-hour shift versus two shorter shifts of 15 and 14 hours.19 During the extended shift, interns made 36 percent more serious medical errors and nearly six times more serious diagnostic errors than they did during the two shorter shifts. Would you want a drowsy surgeon operating on you? I don’t think so.

Too Exhausted to Exercise (But Not to Eat)

If you’re too tired to think, it’s probably safe to assume you’re too tired to exercise. In fact, restricting sleep for just 1 week makes people more sedentary.20 Rosanna, a regular exerciser, and Sarah, who was already pretty sedentary, took part in a study that restricted their sleep to 5½ hours a night for 1 week. During that week, Rosanna reallocated about a third of her moderate to vigorous activity to light or sedentary activities, and Sarah became even more sedentary.

“Can’t I sit here a little longer and eat cake?” asked Sarah before doing just that. You can probably see where this is going. The problem with insufficient sleep is that it doesn’t just make you less active, it makes you eat more too.21 Why? Two reasons:


	When we sleep less, we are awake more. There is simply more opportunity to eat.

	Also, a tired person eats more because their hormones are out of whack.

	Ghrelin increases, which stimulates appetite.

	Leptin decreases, which is needed to suppress appetite.






Moving less and eating more is the formula for weight gain. The pounds add up quickly and increase your risk of obesity.22 We need to get ahead of our sleep problems before they get to that point.

The solution? We need to move more to sleep better, and once we are sleeping better, it will be easier for us to move more. It’s a virtuous cycle!

When it comes to exercising for better sleep, the options are endless: walking, running, biking, strength training, yoga, and tai chi.23, 24, 25 Some is better than none, but the more you move, the better you will sleep.26 To top it off, there are even ways to optimize exercise to help you fall asleep faster and sleep more soundly. We will cover those next.

HOW EXERCISE AFFECTS YOUR SLEEP

Exercise and Getting to Sleep

Meet Irene. Irene has insomnia. In spite of having enough time to sleep, Irene struggles to fall asleep almost every night. Her brain time is way out of sync with real time. Fortunately, exercise can help reset Irene’s brain time to help her fall asleep faster. Here’s how it works.

Tick-tock goes our biological clock. Its rhythm is circadian. What time is it? Don’t check your watch. It may be wrong. Why? Because our biological clock operates on its own time. Brain time is set by the clock genes in the suprachiasmatic nucleus of the brain. The body’s schedule is programmed around brain time. Tomorrow’s agenda is jam-packed with back-to-back meetings about protein production. What to make? How much to make? When to make it? Here’s the agenda:

. . .

7 a.m.Make morning proteins to wake up.

. . .

12 p.m.Make afternoon proteins to digest lunch.

. . .

4 p.m.Make midafternoon proteins to exercise.

. . .

11 p.m.Make evening proteins to sleep.

. . .

Clock genes keep us on brain time. But there’s one problem. Our clock genes run late, with an inherent tardiness that is built into our DNA. How late? Put it this way: in real time it takes 24 hours for Earth to rotate on its axis, whereas in brain time a day is 24.2 hours.27 What’s the extra 0.2 hour (12 minutes) for? No one knows. But if left unchecked, brain time will tick completely out of sync with reality.

Let’s say you were to live in a dark, secluded bunker with no natural light, clocks, or other clues about time (I know it sounds creepy, but stay with me). After 60 days, because your brain time has longer days, your sleep-wake cycle would be 100 percent opposite to what it is now. How do we know this? Scientists have actually tested it. Back in the 1960s, Dr. Jürgen Aschoff, the director of the Max Planck Institute in Germany, built a bunker and acted as his own guinea pig,28 documenting how much his sleep-wake schedule changed from lack of light. While he lived in that dark bunker, Dr. Aschoff’s brain time steadily shifted out of sync with clock time, and he fell asleep and woke up later and later every day.29

Resetting Brain Time with Melatonin and Exercise

Fortunately, we can turn back the hands of brain time to resync with real time. In fact, we do this every morning when the sun hits our eyes. Sunlight increases melatonin — one of nature’s strongest sleeping aids.30 In the absence of modern-day electronic devices, melatonin rises and falls opposite to the sun. Unfortunately, the bright light from using tech at night can cause a daylight savings–like shift in melatonin, delaying its production and making it harder for us to fall asleep.31 The brain also needs serotonin to make melatonin, which is why many people with depression sleep terribly and feel worse because of it.32

The solution? Put down your electronic device; put on your running shoes. It turns out that exercise can reset brain time too. One study determined the extent to which exercise and sunlight reset brain time and whether combining the two was better than using just one.33 The study involved three separate lab visits. Steve was one of the participants, and on each visit, Steve slept for 1 hour (no light, in bed) then stayed awake for 2 hours (dim light, out of bed), and repeated this ultrashort sleep-wake schedule for 2.5 days straight. Why did they make him do that? So that his brain would completely lose track of time. Then, Steve completed one of three conditions: bright lights only, exercise only, or bright lights plus exercise.

During Steve’s first visit, the bright lights were turned on at hour 30 for 90 minutes. The illumination intensity was 5,000 lux, which is ten times brighter than most offices. That was enough to delay Steve’s brain time by nearly 1 hour.

During Steve’s second visit, he exercised at hour 30 for 90 minutes. This was enough to delay Steve’s brain time by nearly 50 minutes, almost as much as the bright lights.

During Steve’s third and final visit, the bright lights were turned on at hour 30 for 90 minutes and he exercised at hour 36 for 90 minutes. The bright lights plus exercise delayed Steve’s brain time by 1 hour and 20 minutes for a synergistic effect!

How can you apply these lab results to real life? Exercise outside at the same time every day. Some is better than none, but consistency is key. Make the timing of your workouts as reliable as the sun. This will help keep your brain time aligned with real time so you can fall asleep faster.

Exercise Right for your Chronotype

You can personalize the timing of your workouts to match your own unique biological clock needs. Depending on your genes and lifestyle, you may want to synchronize your brain time to a slightly different schedule than me. This is your chronotype. You can exercise right for your chronotype. Here’s how:

First, let’s determine your chronotype. Imagine you have nothing to do tomorrow. Ask yourself the following questions:


	What time will you go to sleep tonight?

	What time will you wake up tomorrow?



Your preference reveals your chronotype. Morning types prefer to wake up really early. Evening types prefer to stay up really late. Intermediate types fall somewhere in between. I am undeniably an evening type. I’m not even going to tell you what time it is right now. It’s really late. According to a recent survey of over 50,000 Americans, most people are intermediate types.34 The study included men and women who were 15 years old and older.


25 percent are morning types.

50 percent are intermediate types.

25 percent are evening types.



The sexes differed in chronotype. Before 40 years old, men tended to stay up later than women. After 40, men tended to go to bed earlier than women.

Some age groups were dominated by certain chronotypes. Seniors had more morning types than any other age group. Teenagers had more evening types than any other age group. And herein lies the problem for teens. Their evening chronotype clashes with their early school start time. The average senior high school student prefers to go to bed around 1 a.m. This bedtime is okay on the weekends when they can sleep in, but it’s not okay on the weekdays when they need to be up much earlier. What’s worse? This sleep schedule causes social jet lag — their weekend-to-weekday transition is like traveling between two different time zones. From the East Coast to the West Coast and back again every week. How exhausting!

Social jet lag, real jet lag, shift work . . . any schedule that takes you out of sync with the sun is enough to confuse the brain and alter the release of melatonin, making it harder for you to fall asleep.

The solution? Try exercising at the same time every day. What time? Well, that depends on your chronotype.

HOW TO PERSONALIZE YOUR EXERCISE ALARM CLOCK

The same researchers who conducted the bright lights and exercise study conducted another ultrashort sleep schedule study.35 As before, they scheduled sleep so the brain would lose track of time. However, in this study, participants slept on an ultrashort schedule for 3 days straight. Each day, the participants walked briskly on a treadmill for 60 minutes at a prespecified time (same time every day): 1 a.m., 4 a.m., 7 a.m., 10 a.m., 1 p.m., 4 p.m., 7 p.m., or 10 p.m.

“Who would participate in such a study?” you wonder. You are not going to believe this, but it’s true. First of all, the researchers managed to recruit 101 people for this study. What’s more, about half of them were young adults, while the other half were older adults between 59 and 75 years old. Seventy-five years old!

But regardless of the participant’s age, the exercise induced daylight savings–like time shifts. Here’s what they found:


	To get your brain time to “fall back,” exercise in the morning at 7 a.m. and in the afternoon between 1 and 4 p.m.

	To get your brain time to “spring forward,” exercise in the evening between 7 and 10 p.m.



Translation: If you’re an evening type who wants to go to bed earlier, try exercising in the morning or afternoon. If you’re a morning type who wants to stay up later, try exercising in the evening. It worked for a high school run club that got teens out of bed to exercise at 7 a.m. Not only did they fall asleep faster, but they also slept, thought, and felt better too.36

Advice on Exercise Before Bed

Listen up, morning types! I know what you’re thinking: “Isn’t it bad to exercise before bed?” It’s not. A new report compiled the results of twenty-three studies and found that exercising 4 hours before bed actually helps you sleep, but they suggest avoiding vigorous exercise at least 1 hour before bedtime.37

This caution was suggested because of one study that examined the effects of running for 30 minutes at moderate or vigorous intensity 1 hour before bedtime.38 They recruited active men who ran at both intensities on separate days. Matthew was one of them. The vigorous exercise elevated his heart rate more than 25 beats per minute (bpm) above baseline at bedtime, and it took him 14 minutes longer than normal to fall asleep. In contrast, the moderate-intensity exercise did not elevate his heart rate at bedtime, and he fell asleep as fast as he normally did. Therefore, exercising before bedtime is not bad for sleep unless it is so intense that it elevates your heart rate more than 25 bpm above baseline.

How do you know if your heart rate is elevated? You can measure it yourself by placing the fingertips of your index and middle fingers on your wrist at the base of your thumb or on your neck just below your jawbone. Find your pulse. Now, count the number of beats for 1 minute. Count again and take the average. Note that your resting heart rate should be taken when seated after resting for about 20 minutes in a quiet, comfortable room that has minimal distraction.39 At rest, the heart typically beats between 50 and 90 bpm, but that varies depending on your age, sex, and fitness level.40

Once you’ve established your resting heart rate, you can use that same method to check your heart rate at bedtime. If it’s 25 bpm higher than at rest, it may take you longer to fall asleep.

Exercise for Insomnia and Anxiety

Exercise is not the only thing that can cause our heart to race before bed. Anxiety can elevate your heart rate to 138 bpm,41 and people who have anxious thoughts just before bed take nearly 12 minutes longer to fall asleep.42 It can happen to anyone, even elite athletes, of whom over 60 percent admit to having difficulty falling asleep the night before a competition because they are preoccupied by their anxious thoughts about the big event.43

“This is something I struggle with on a nightly basis,” Irene admits, and her insomnia symptoms are worse when she feels anxious. Can exercise help Irene? Yes! And because she struggles to fall asleep, exercising in the mornings or afternoons may work best for her brain time to “fall back” in line with real time.

Irene was willing to try but hadn’t been exercising in years and wasn’t sure how to start. After doing some research, we came up with a plan. We found several studies that demonstrated the benefits of exercise for insomnia across different protocols including yoga and tai chi,44 but Irene liked the sound of this 6-week walking program with a gradual buildup.45

Irene’s Exercise Program
Walk Outside Weekdays at 1 p.m.











	Week 1

	10 to 15 minutes

	Easy pace




	Week 2

	15 to 20 minutes

	A little faster




	Week 3

	20 to 25 minutes

	A little faster still




	Week 4

	25 to 30 minutes

	Brisk pace




	Week 5

	30 minutes

	Brisk pace




	Week 6

	30 minutes

	Brisk pace




	. . .

	 

	 








Irene showed the exercise plan to her doctor, who approved. Now, Irene was eager to get moving. After 11 years of chronic persistent insomnia, Irene was ready for a good night’s sleep.

Just before setting out on her first walk, I told Irene about another study that used an exercise program like hers. The people tested had insomnia, and just 6 months of exercising reduced their insomnia symptoms. Irene wanted to be her own guinea pig to see if exercise would reduce her symptoms too. For the sake of time, I administered a modified version of the Insomnia Severity Index and asked her the following questions that she rated from zero (no, not applicable) to four (yes, very applicable):


	Is it difficult for you to fall asleep?

	Is it difficult for you to stay asleep?

	Do you wake up too early?

	How dissatisfied are you with your sleep?

	Do your sleep problems interfere with your daily life?

	Do other people notice your sleep problems?

	How worried are you about your sleep problems?



Add the numbers from the answers to get your score. Higher scores indicate more severe insomnia. Based on the validated test,46 a score of 15 or higher suggests clinical insomnia. Irene scored 16, indicating clinical insomnia of moderate severity. She confirmed that my quick assessment matched her doctor’s prior diagnosis, and she was determined to see how low her symptoms would go with exercise.

After the initial 6 weeks, Irene continued walking for 6 months more.47 Like clockwork, Irene was outside for her Wellness Walk at 1 p.m. sharp. We met up at the 6-month mark for her reassessment. Much to Irene’s delight, her insomnia severity had dropped by four points and her insomnia symptoms were no longer clinical. “Incredible!” I exclaimed in amazement. But Irene wasn’t surprised by the score. She had already noticed the change in her life. Since starting to exercise, she was falling asleep faster and sleeping more soundly, and all of this made her very happy.

Exercise and Sleeping More Soundly

Over those 6 months, Irene’s fitness improved to the point that she was walking farther and faster than ever before. Although her consistency was helping her fall asleep faster, it was the intensity and duration of her walks that helped her sleep more soundly.48 When it comes to deep sleep and exercise, more is better. And by more, I mean higher intensity and longer duration.

To understand why more exercise helps you sleep deeper, I need to introduce you to adenosine — nature’s second sleeping aid.49 Adenosine is a chemical found in all cells of the body, including the brain. It increases with every hour that you are active and awake and therefore provides a biological marker of how hard you have been working. The longer and harder you exercise, the more adenosine builds up during the day and the deeper you sleep at night.50

Your brain has a built-in sensor for detecting the rise of adenosine. When adenosine rises too high, the brain forces you to sleep.51 Unlike melatonin, this sleeping aid works more like a battery than a clock, and adenosine levels indicate how much battery power your brain has used up. When your battery runs out of juice, you are forced to sleep no matter where you are or what time it is.

Dr. Aschoff’s bunker experiment proved that people still sleep even when they are locked away in a dark cave with no sense of time.52 Astronauts basically live in a bunker in the sky. During the Apollo 11 mission to the moon, there were times when the sun rose and set every 45 minutes and times when it didn’t shine at all. Yet, according to the mission’s record, Neil Armstrong still managed to sleep every night.53 If you’ve ever worked a graveyard shift, you know this to be true. Your brain still sleeps every “night” even if it is most people’s “day.”54 This is the power of adenosine. Dead battery trumps clock.

Like temperature, adenosine is under homeostatic control.55 As adenosine nears dangerously high levels, the brain sends out a warning signal. “SOS! Time to sleep!” At that point, you may choose to ignore it. You may even try to suppress it.

“Another coffee?” asks the barista.

“Yes, please,” you reply.

Until you’ve gone too far. Now, adenosine levels are too high. Your brain’s SOS moves to its highest alert. “Enough is enough!” And suddenly, you’re asleep . . . Seconds later, you wake up. The barista is staring at you, holding your coffee.

“What just happened?” you wonder. It turns out you were sleeping (err . . . microsleeping). Hopefully, she didn’t notice. She did. You probably shouldn’t have stayed up all night finishing that project.

“I added an extra shot of espresso for you. It’s on the house,” she says and winks.

You blush. Too bad you’re too tired to come up with anything clever to say. Doh!





HOW COFFEE KEEPS SLEEP AT BAY

You may cut back on sleep and think you can handle it with a little coffee. And there’s no question that the barista is an absolute godsend after a poor night’s sleep. But the coffee she serves only delays the inevitable. For adenosine to trigger an SOS, it must bind to its receptor, and caffeine blocks that receptor.56 However, once the caffeine wears off and the receptor is freed up, adenosine levels may already be too high and, without warning, you’re asleep.






Exercise Promotes Deeper Sleep

Here’s the bottom line: Exercise helps drain the brain’s battery during the day for a deeper sleep at night.

Deep sleep is exactly what you need to pay off your so-called sleep debt, which refers to the accumulated sleep that you’ve missed.57 Chronically undersleeping causes you to accumulate sleep debt, making you feel sleepy when you should be awake. And be warned, a small sleep debt can accumulate into a larger sleep debt very quickly. Remember Randy Gardner, the teen who stayed awake for 11 days? By the end of the experiment, he had accumulated a sleep debt of 88 hours. Although you and I may never stay awake for that long, we can accumulate a similar sleep debt by restricting our sleep for just 2 hours a night over 44 nights, and that is not good for our health.58

Consider the case of fatal familial insomnia (FFI), a rare but deadly sleep disorder that prevents people from sleeping deeply.59 It’s like insomnia on steroids! At best, the brain sneaks in a little shut-eye but nothing deep. In fact, once FFI strikes, which is typically after the age of 40, the individual will never sleep deeply again. Fortunately, FFI is rare, but it does run in families. Francesco’s family calls it the family curse. Now that Francesco is 40, he prays that he won’t get the curse. Otherwise, he’ll be dead before his 42nd birthday. Dead! That’s how vital deep sleep is.

Through the night, our sleep depth varies depending on the speed and synchrony of the brain’s activity. When we are active and awake, the brain works lightning fast.60 Its rhythms desynchronize to move the body and focus the mind. At this rate, the brain’s battery drains quickly. After about 16 hours, its charge is low and it’s time for bed.

STAGE 1: LIGHT SLEEP

A drowsy state that lasts only a few minutes. The brain slows down from the busy day, and its rhythms start to synchronize.

STAGE 2: DEEPER SLEEP

Your consciousness fades as the brain slows and synchronizes even more, except for the occasional bursts of brain activity known as spindles that interrupt the brain’s regular rhythm but not your sleep. In fact, you need spindles to go deeper. Most people stay at this stage for 10 to 25 minutes before going deeper. People with FFI lack spindles, so this is as deep as they go.61 Unfortunately, this means that their brain only recharges a little but not a lot.

STAGE 3: SLOW WAVE SLEEP (SWS)

Completely unconscious and oblivious to the world around you. Your brain slows down to a near halt, dominated by delta waves. These big slow delta waves are fully synchronized, like big surf waves that virtually wash your brain clean.62 They are what make sleep so refreshing! Deep sleep is also a perfect time to recharge, and the more time we spend in this stage, the faster we pay back our sleep debt. The first cycle of SWS usually lasts 20 to 40 minutes, though SWS lasts longer after a day of exercise.63 More exercise equals more SWS.64

REM SLEEP

After SWS, the brain transitions into a paradoxical stage of sleep called rapid eye movement (REM) sleep. The sleeping brain’s rhythms become lightning fast and desynchronize as if it were awake. The body is paralyzed, except for the eyes, which move rapidly (hence the name). This is when we dream our most vivid, complex, and emotional dreams.65 Though your first episode of REM lasts mere minutes before heading back into SWS, the brain continues to cycle between SWS and REM. It completes four to six cycles a night. Each cycle lasts about 90 minutes and contains less SWS and more REM as the night progresses. As we pay back our sleep debt and recharge the brain’s battery, adenosine levels return to baseline and our need for deep sleep decreases. Exercising more during the day helps us pay back our sleep debt faster so that we wake up feeling more refreshed and recharged.

Moving more to sleep better is especially important as we get older, because SWS declines with age. Some older adults only spend 5 percent of their total sleep time in SWS and never feel well rested.66 With less big delta surf to wash their brains clean, toxic residues build up to form brain plaques.67 This may be why poor sleep increases the risk of Alzheimer’s disease.68 Fortunately, aerobic and resistance exercise can improve sleep quality in middle-aged and older adults with sleep problems to remedy this.69

But as modern-day life continues to chip away at our precious bedtime, everyone could stand to bank a few extra hours of sleep for those days when you just can’t get enough. The first study to test whether we could bank sleep recruited twenty-four young adults, including Ella and Haley.70 Prior to a week of restricted sleep for 3 hours a night, the women were assigned to two different sleep conditions:


	Ella was in the extended sleep group and slept for 10 hours a night the week before the week of restricted sleep.

	Haley was in the habitual sleep group and slept for 7 hours a night the week before the week of restricted sleep.



Banking those extra 21 hours of sleep saved Ella big time! During the week of restricted sleep, both women performed poorly on a vigilance test, but Haley performed worse. Also, it took Haley a lot longer to recover. Even after 5 full nights of sleep, Haley was still not performing her best, whereas Ella had bounced back quickly. She was almost back to being her best self after just 1 night of good sleep.

Because exercise naturally extends and deepens sleep, you can use exercise to aid in building your sleep savings account to help you bank sleep for when you need it the most.

A Caution on Using Alcohol to Alleviate Insomnia

Some people self-medicate with alcohol. Although alcohol is a sedative that slows down the brain, does a nightcap actually help you sleep? The truth is, having a drink before bed can help you fall asleep faster and sleep more soundly — but you pay for it later.71 Alcohol disrupts the second half of your sleep, making you REM deficient.

“What’s the big deal about missing a few dreams?” you wonder.

Well, it turns out that REM’s dreams are not merely for our sleeping brain’s entertainment. REM helps us contextualize emotional memories so they are less emotionally distressing.72 This may be why my mom always says, “Go to bed; you’ll feel better in the morning.” And she’s right, I do, unless I’ve been drinking. Then I feel worse. When REM sleep is disrupted, we are more likely to be haunted by our emotional memories that seem disproportionally scary. It happens in insomnia73 and PTSD74 and could contribute to an alcoholic’s anxiety.75

How much alcohol is too much? Although there is no formal guideline, light consumption of one to two standard drinks appears to be less harmful than heavy consumption of more than four standard drinks.76

Can exercise help? Although exercise can help addicts ease their anxiety during recovery (see Chapter 4), it does not seem to protect us against the negative effects of alcohol on sleep.77 So, skip the drink and go for a workout. It will help you fall asleep faster and sleep more deeply throughout the entire night.

And on that note, it really is quite late. Time for me to get some shut-eye. What’s on my to-do list for tomorrow? Definitely exercise. Right at the top. My sleep has been especially deep lately, as I begin the final stretch of my full Ironman training. The good news is you don’t have to train that intensely to sleep well. The Good Night’s Sleep Workout will help you add a little more intensity and duration to your exercise program — the boost you need for a better sleep. Sleep well, sweet dreams.

The Good Night’s Sleep Workout

REFERENCE: Chapter 6

MINDSET: Consistent effort

NEURO FIX: Reset the brain’s clock

LEVEL: Advanced















	MON

	TUES

	WED

	THURS

	FRI

	SAT

	SUN




	Wellness Run

	Rise and Shine

	Wellness Run

	Sprints for Shut-Eye

	Wellness Run

	Sound Sleeper

	 








WELLNESS WALK-TO-RUN

Warm up with a 5-minute Wellness Walk. Walk or run for 30 minutes at a comfortably challenging pace at the same time every day. Morning is best if you’re struggling to fall asleep at night.

Ready to take the next step? Run 5 minutes longer every week.

RISE AND SHINE

Warm up with a 5-minute Wellness Walk, then complete exercises 1 to 8 for the prescribed repetitions. Take a 30-second mindful break. Focus on your breathing. Repeat.












	ORDER

	EXERCISE

	REPETITIONS

	PICTURED




	1

	Front Plank

	30 seconds

	here




	2

	Supine Hip Lifts (single leg)

	10 reps per side

	here




	3

	Split Squats

	10 reps per side

	here




	4

	Pushups

	10 reps

	here




	5

	Bicycles

	10 reps per side

	here




	6

	Kneeling Donkey Kicks

	10 reps per side

	here




	7

	Lateral Raises

	10 reps

	here




	8

	Jumping Jacks

	30 seconds

	here




	 

	Mindful Break

	30 seconds

	 








Ready to take the next step? Increase your repetitions to 15 reps and 40 seconds. Repeat the exercises a third time.

SPRINTS FOR SHUT-EYE

Warm up with a 10-minute Soothing Cycle, then go as fast as you can go for as long as you can. Try for 20 seconds. Take a 2-minute Soothing Cycle break, then repeat six times. Cool down with a 10-minute Wellness Walk. Complete at least 1 hour before bed so that your heart rate has time to recover.

Ready to take the next step? Add another repeat each week.

THE SOUND SLEEPER

Warm up with a 5-minute Wellness Walk, then complete exercises 1 to 8 for the prescribed repetitions. Take a 30-second mindful break. Focus on your breathing. Repeat.












	ORDER

	EXERCISE

	REPETITIONS

	PICTURED




	1

	Side Plank

	30 seconds

	here




	2

	Superman (alternating)

	10 reps per side

	here




	3

	Squats

	10 reps per side

	here




	4

	Pushups

	10 reps

	here




	5

	Row (single arm)

	10 reps per side

	here




	6

	Hip Openers

	10 reps per side

	here




	7

	Dead Bugs

	10 reps per side

	here




	8

	Skaters

	30 seconds

	here




	 

	Mindful Break

	30 seconds

	 








Ready to take the next step? Increase your repetitions to 15 reps and 40 seconds. Repeat the exercises a third time.
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Staying Focused, Being Creative, and Sticking to It

Not all marathons are won at the finish line.

— THE TERRY FOX FOUNDATION

HOORAY! YOU’RE WELL on your way.

Fitness goal in check.

Life goals. Check. Check.

The journey has not always been easy.

At times, it’s been hard to stay focused, but you’ve endured.

How? Because you’re stronger now, and it’s no secret why.

Exercise is your medicine. A remedy that has healed you in so many ways.

You’re smiling more.

Craving less.

Remembering lots.

Sleeping well.

And now that you’re really moving, it’s easier for you to stay focused.

You get things done faster.

Creative solutions come to you effortlessly.

Exercise has unlocked your brain’s greatest potential. Enjoy those moments of genius. You’ve earned them!

So, let’s celebrate! After all, it’s taken us years to get here.

Sure, we started out with a goal in mind and set our eyes on that prize.

But this is a lifelong journey. Pace yourself. Enjoy the experience. Make each moment count. This is what it takes to persevere all the way to the end.

In this final chapter, you will learn how to optimize exercise to stay focused and be creative. Then I will touch on getting into flow, understanding the value of grit, appreciating the exercise experience, and continuing even when the going gets tough.

STAYING FOCUSED WHEN IT MATTERS MOST

It was a new year, a new decade, and I had set my New Year’s resolution on completing a full Ironman. This would mark the end of my 3-year journey from frailty to fitness that strengthened my body and mind. I was almost there. The race was set for August 23, 2020. My coach had created a great plan to get me ready. All I had to do was execute it. Fortunately, all my training had helped to keep me focused. In fact, this is one of the most desirable benefits that exercise bestows on the brain.

Great Minds

The brain is most revered for its incredible ability to think and create. These skills are governed by its most evolved region, the prefrontal cortex.1 Our expansive prefrontal cortex is what separates us from all other animals. It’s why we don’t just react to the world; we interact with it. It allows us to reflect on what we’ve learned from the past, imagine what it could be like in the future, and set plans in motion to make our thoughts a reality. Just look at all the incredible things that we have accomplished.

But we don’t always think great, do we? Sometimes we see things as possibilities. Other times we see those same things as roadblocks. In Chapter 6, we learned how sleeplessness makes it harder for us to think clearly. But the truth is that all ailments discussed in this book impact our ability to think great. People with anxiety and depression have difficulty concentrating — so much so that it’s actually part of the diagnosis.2 Addiction disrupts the brain’s ability to regulate emotions and impulses, and this makes it harder for us to make good decisions.3 Older adults struggle to ignore distractions and organize their thoughts, which can be very confusing.4 To compensate for our lack of focus, we may narrow our minds in the hopes that it will help, but it only makes it more difficult for us to understand another’s point of view. As we struggle to analyze the situation, develop an effective plan, and communicate that plan to others, it becomes more challenging for us to lead.

Part of the problem is we’ve put all our eggs in one basket. Cogito, ergo sum. I think, therefore I am. Some people love this quote, but I absolutely hate it. I blame René Descartes, the quote maker, and his theory of mind-body dualism for creating the predicament we’re in. “Mind versus body!” he declared. And it’s no secret who we’ve sided with. Just look at how much time we’ve taken away from the body and given to the mind. “With good intention, mind you,” reminds the mind. “After all, mental pursuits are important for productivity.” Yes, but spending all that time in one’s head is actually counterproductive.

Descartes was wrong! The mind and body are not separate but dependent on each other. We need to move to think great. That’s the bottom line.

Here’s the scenario: You’re in the middle of a meeting. There’s a deadline at work, and you’re leading the project. Today’s briefing will help you get that project done. Your boss is telling you exactly what the client wants. “It’s important that you include these things in the final project,” she emphasizes. You nod. But wait . . . did you actually hear what she said? You didn’t. Oh, no! “Um, do you mind repeating that last bit?” you ask. She’s annoyed but repeats it anyway. It’s very important that you get this.

“Hmm . . . what should we have for lunch?” asks your mind mindlessly.

“How can you be daydreaming at a time like this!” you scold as your boss continues and you realize you’ve missed it again. Doh! Hopefully, someone else on your team was in the right mind to hear it.

What happened to you in that meeting? It’s called mind wandering,5 and it’s the exact opposite mindset that you needed to be in to focus on what your boss was saying. You see, the brain is made up of a collection of networks, or different brain regions, that work together. Mind wandering is governed by the default mode network; this is vacation mode. “Sounds great; I could use a vacation,” you admit. But the reality is that your brain spends a lot of time on vacation, using your imagination to travel back and forth in time. Where to? It doesn’t really matter. What matters is that you’re waaay off task. The most obvious off-taskers are talking, texting, doodling, and fidgeting. The least obvious off-taskers are stealthily still; they are not talking, texting, doodling, or fidgeting, but they are not listening either. When it comes to focused thinking, all off-taskers suffer equally. Get back to work!

Work mode is governed by a different brain network, called the executive control network. As you can imagine, work mode requires more effort than vacation mode, and when the brain gets tired, it automatically switches over to vacation mode.6

To think great, we rely on the coordinated efforts of three executive functions:7


	Working memory: Working memory displays all the thoughts you have in mind and lets you manipulate them. Its space is limited, akin to a 7-inch screen, which means that its contents are constantly changing. To open a new “file,” it must close another. Some files are saved (remembered), but others are not (forgotten). Both work mode and vacation mode use working memory to present their ideas.

	Inhibitory control: Work mode can’t have any distractions, so it suppresses vacation mode to keep you focused. This is the function of inhibitory control and the main reason work mode is so exhausting.

	Mental flexibility: This is important for combining ideas from work and play for creative thinking. Switching between work mode and play mode is controlled by a third brain network called the salience network, which works like a remote control to change the channel.



Some people have a larger working memory, more inhibitory control, and greater mental flexibility than others; this makes it easier for them to think, work, and manage their daily lives.8 Exercise enhances executive functions,9 which means you can train for a sharper brain!

Boost Your Brain Power with Exercise

A short movement break is all it takes to refuel your brain so you can get back to work.

After exercising, your brain is as sharp as it can possibly be. Bathed in blood sugar and oxygen, your prefrontal cortex performs its suite of executive functions with absolute precision. This creates a window of opportunity to fine-tune your thinking.

A little goes a long way! My lab has shown that short 5-minute exercise breaks are better than no breaks or sedentary breaks when it comes to staying on task.10 We used high-intensity calisthenics like the Neuro Fix, but light or moderate movements would work well too because within the first 15 minutes of exercise, light, moderate, and hard intensities all yield the same boost in oxygenated blood flow to the prefrontal cortex, though more oxygenated blood rushes in the longer and more vigorously you exercise.11

For a light exercise break, try the Opener.

For a moderate exercise break, try the Uplifter.

For a vigorous exercise break, try the Neuro Fix.

“Can I do that in a meeting?” you wonder.

Hmm . . . probably not. You could stand up and move to the back of the room. A little goes a long way. But it’s probably best to prepare ahead of time. Incorporate exercise as part of your meeting prep. The boost you get from exercising can keep you focused for up to 2 hours afterward.12

Academic Performance and Exercise for Children

When a teacher, Ms. Evelyn Baker, read about our research, she wondered whether exercise breaks would help her fourth grade class stay focused; they had been very disruptive lately. Ms. Baker tested it. In between lessons, she led her class in a 5-minute movement break including high knees, sit stands, and jumping jacks. She was so pleased with the results that she started incorporating movement into her lessons too.13 She calls them energizers: where the kids act like lions when learning about lions or jump out the solution to a math problem, 1 + 1 = 2 jumping jacks. She couldn’t believe the difference in her students. The exercise breaks made them less disruptive, less distracted, and better learners. The other teachers started to notice and wanted in on her secret. Ms. Baker gladly shared, and soon the whole school was moving more.

Then, worries started to circulate. Some parents wondered whether the school was spending enough time on the academic content. One mother was outright against it. “I don’t want my child to fall behind academically!” She was the president of the PTA and promptly called a meeting. They invited me to speak.

“It’s quality over quantity,” I explained. “Research shows that students in active classrooms learn just as much as students in inactive classrooms but in less time, and active classrooms result in more durable learning. You may even see a better grade on your child’s report card.”

“And the students love it!” added Ms. Baker.

“And so do the teachers!” added another teacher, while all the teachers nodded vigorously in agreement.

I encouraged the parents to try it out for themselves: “Take a 5-minute exercise break at least once throughout your workday, and see if you notice a difference in how you think and feel.”

A week went by, and I got a call from the PTA president. Much to her amazement, the exercise breaks worked! At work, between meetings, she snuck in a few flights of stairs, and the movement made her feel calmer and more focused. Most importantly, she was able to get all her work done in less time. She called to tell me that she’s 100 percent on board! She was so on board that she wondered whether in-class activity was enough: “Should my child be doing more activity after school? Will it have the same benefit?”

I tell her, “Yes! Children who are more physically active are more focused during class and perform better academically.”14

“Is more always better?” she asked. “How little time can we devote to this? Busy parents need to know.”

The Right Dose of Extracurricular Exercise for Children

The World Health Organization recommends that children and youth accumulate at least 60 minutes of moderate to vigorous physical activity every day.15 It does a body good! But what about the brain?

My lab answered this question in a recent study, and it turns out the brain gets away with much less.16 We asked a diverse group of 31,000 students in elementary and high school two questions. The first asked about their physical activity level: “Over the past 7 days, on how many days did you engage in physical activity for at least 60 minutes that increased your heart rate and made you out of breath?” The second question asked about their academic achievement: “Based on your report card, how are you doing in the following subjects: language (reading, writing, oral communication), mathematics, and overall?”

Busy parents will be happy to hear that there is a minimum dose of physical activity needed for academic achievement, but it differs depending on the child’s age.

For elementary students:


	One to two days were better than no days.

	More days were better.

	Seven days were best.



For high school students:


	Three to four days were the minimum.

	There was no additional benefit of adding more days.



In that same study, we also discovered how physical activity improved academic achievement. Students who were more physically active achieved better academically because they were less inattentive and hyperactive in class. Not a big shocker, but it hints at the real reason physical activity works to improve academic performance — because it enhances executive functions.

For children struggling with attention deficit hyperactivity disorder (ADHD), physical activity helps alleviate their cognitive, behavioral, and physical symptoms.17 Abby’s son Aiden has ADHD, and his daily dose of physical activity is a must. In elementary school, Aiden had physical education every day, and she noticed the benefits right away: “His ability to focus drastically improved. His brain was so much sharper. It was almost like the activity got rid of his restlessness.” But when Aiden transitioned into high school, he lost his daily dose of exercise and his restlessness returned. Abby started getting notes from Aiden’s teachers about his disruptive behavior. That’s when she made the connection: His brain needed exercise to think. She encouraged Aiden to work out with her every morning before school, and once they started, the notes stopped. Children and adults with ADHD have difficulty focusing because their prefrontal cortex lacks the vital nutrients it needs. It’s deficient in blood flow and dopamine.18 Exercise has the potential to correct this deficit by altering the same neural systems as Ritalin and Adderall but without the unwanted side effects.19

Although Ms. Baker was an early adopter of active classrooms, more teachers are recognizing the benefits of movement for learning. Based on the latest research, every school should have pedal desks, a stationary bike, or at least an open space at the back of the class where students can move. One study found that about 20 minutes of moderate-intensity aerobic exercise was enough to boost executive functions for at least 1 hour afterward.20 What’s more, the boost in executive functions from exercise is seen for all children, not just the ones with ADHD.21

Exercise and Enhanced Focus

Come to think of it, we could all benefit from a little more movement throughout the day. That’s because exercise benefits executive functions across the lifespan.22 Of all the executive functions that benefit from exercise, researchers have focused on inhibitory control,23 which seems to benefit the most,24 though I suspect this is an artifact of the simplified exercises we do in the lab.

Here’s my confession: Exercising in my lab is not fun. Don’t expect to walk into a high-end health club. There’s no sauna. No towel service. Sometimes, we don’t even give you the choice of equipment. We simply put you on the treadmill (err . . . dread-mill) and ask you to exercise alone in a quiet, temperature-controlled room while staring at a blank wall. Try doing that for 30 minutes! You’ll likely spend the entire time trying to stop yourself from thinking about how boring the workout is. “How many more minutes do I have left?” you ask. “Are you sure it’s only been five?” It’s not just a physical workout, it’s a mental workout too.

When you exercise this way, you’re essentially doing two things at once: You’re exercising your body and you’re exercising your mind, or more specifically, your inhibitory control. If you’re lucky enough to be selected for one of our training programs, you’ll train that way three times a week for 6 months. When it’s all said and done, you will be physically fitter and mentally stronger too. Think of all the hours you’ve just spent suppressing boredom. Now, you’re an inhibiting machine.

Impulses? No problem.

Temptations? Bring them on!

Distractions? Irrelevant.

That may sound great, but there is a problem. Unfortunately, you’ve flexed only one of your executive functions. Everything was so focused and regulated that you didn’t use your mental flexibility at all. This can be especially frustrating for children with autism like Asher, who needs help with mental flexibility rather than focus.25 My lab and others have found that Asher’s executive functions improve more with circuit training than treadmill training.26 Table tennis27 and basketball28 work well too. Critically, all of these activities provide the opportunity for the brain to flex its mental flexibility, which we all need to enhance our creativity.

EXERCISING FOR CREATIVITY

Being a great thinker is not just about being focused. It’s about being creative too. When we think creatively, we think outside of the box and use our imagination to create novel and appropriate ideas. Guess which brain network is best at this? That’s right, it’s time for a vacation!

Most of my creative victories are celebrated privately. A scheduling problem at home ingeniously fixed. “Mom for the win!” I cheer and give myself a subtle yet affirmative nod to the mirror.

Other creative victories are celebrated publicly. A brilliantly executed play made by a world-class athlete. “Bravo!” we all cheer. Public creative victories are much more glamorous and spectacular than private ones, and perhaps not surprisingly, the majority of research on exercise and creativity has focused on sport. Therefore, this section will be the “sports section” of my book. For all of you nonathletes out there (my former self included), keep an open mind, because all of these results can be applied to enhance your life both on and off the field. And make no mistake, the brain uses the same networks to come up with a creative solution whether that win is private or public.

One of my favorite athletes of all time is Wayne Gretzky, one of the greatest hockey players to ever play the game. But he almost didn’t make the cut. Why? Back then, the players were big, and the game was aggressive. It was not suitable for a small player like Gretzky. So, he created an entirely new way of playing the game — inside the rules but outside the box. His play was creative and unpredictable. It was about skill rather than aggressiveness. And he won games, lots of them, earning nearly 1,000 more points than any other hockey player to ever play the game. It was Gretzky’s creative thinking that made him great. And it’s your creative thinking that makes you great too.

How creative are you? One way to measure your creativity is by using the Alternative Uses Test, which assesses your ability to think divergently. Your task? Set a timer for 3 minutes, and list as many unique uses for a paper clip that you can think of. Ready, set, go! . . . And done!

Now, count the number of unique responses you generated. One study found that the average number of unique responses generated was ten, but people’s responses ranged from one to twenty-six.29 More unique responses equals more creativity.

Who are the most creative people among us? Artists and scientists30 and . . . athletes. Yes, athletes, but it depends on the sport. One study examined the creativity of 208 world-class athletes from a wide range of sports including artistic, combat, invasion, net, and racing.31 Their creativity was assessed using a divergent thinking task, similar to the test above, and their creativity was measured in three ways:


	Creative fluency, the total number of ideas generated.

	Originality, the number of unique ideas generated.

	Flexibility, the number of ideas related to different categories.



The most skilled athletes had the greatest creative fluency, originality, and flexibility, demonstrating a direct connection between sport performance and creativity.

Which sports produced the most creative athletes? It may surprise you. It wasn’t artistic sports but net and combat sports. Why? Because cultivating a creative mind depends on how we train.

In artistic sports (figure skating, gymnastics, synchronized swimming), the athlete memorizes a series of predefined steps. Although coming up with these steps may be creative, the training itself is prescribed, predictable, and planned. As the athlete physically trains, her brain trains too. But with these sports, her brain is flexing its inhibitory control the most. And because of this, she ends up becoming less mentally flexible.

Contrast this with net and combat sports (badminton, racquetball, volleyball, fencing): The athlete learns to instinctively react to the ever-changing actions of their opponent. Training is more impulsive, unpredictable, and improvised. As the athlete physically trains, his brain trains too. But with these sports, his brain is flexing its cognitive flexibility the most. And because of this, he ends up becoming more creative. Therefore, by training your body to move more creatively, you train your mind to think more creatively.

“Umm, what about us nonathletic folk?” my friend Kathleen wonders.

“Fortunately, you don’t have to train like an Olympian to get your creative juices flowing.” Here are some less intensive alternatives:


	Walking for about 10 minutes at a self-selected pace.32

	Performing hatha yoga for 20 minutes.33

	Jogging, swimming, biking, or stair climbing for 30 minutes.34



To Maximize Your Creative Thinking, You Need to Cross-Train!

No matter the exercise options you gravitate toward, be careful not to spend too much time on one activity, or you may inadvertently train yourself into a funk. Of course, mastery of any subject matter requires focused practice, but to a point. Beyond that point, you get less bang for your training buck. You also risk getting stuck in a conventional rut — the dreaded state of functionally fixedness. It can happen to the best of us, even world-class athletes. For example, athletes who train exclusively in one sport are less creative than those who train in more than one sport, even if they play the other sport for fun.35

Worst of all, being too focused causes you to miss other things, sometimes important things that may be right in front of your eyes. Psychologists call it inattentional blindness, and the cheekiest demonstration of it involves a basketball game and a dancing gorilla.36 Let’s cast you as the participant. You’re instructed to watch a video of six basketball players. There are two teams with three players each. Both teams have a basketball and are passing it to the players on their team. Your job? Count the number of passes made by one team while ignoring the passes made by the other team. It’s harder than it sounds because the six players are haphazardly positioned around a small circle and the balls cross paths.

The researcher presses “Play” to start the video. You flex your strong inhibitory control and start to count. At the end of the video, you provide your count. Seventeen?

Correct! But did you see the gorilla? He must be kidding. He’s not. Confused, you play the video again and there’s the gorilla, smack dab in the middle of the game, and he’s doing a little dance. A dance! You are shocked to have missed such a spectacle. But don’t worry, you’re not alone. Half the people who watched the video failed to see it too. It’s a good thing you were in an experiment and not in real life. How bad would it be to miss something so blatant?

Although the brain can process many things at once, the mind cannot. It has one track. Your working memory limits the contents of your mind to its itty-bitty 7-inch screen. When two things are competing for your attention at once, you have to choose. You can only focus on one thing at a time. Here’s the play: The researcher-turned-coach instructs you, “If the player defending comes at you, then deceive him with a feint. Otherwise, take the shot.” The game unfolds, and you end up taking a shot, just as the coach instructed, but you miss and it costs your team the game.

Your teammates are mad and question your play. “Why didn’t you pass the ball to Evans?” It turns out, Evans was wide open and in much better scoring position than you. You didn’t pass it to Evans because you didn’t see him. You didn’t see Evans because you were so focused on the coach’s instructions. But you are not alone. When overtly coached, the vast majority of players don’t see the unmarked man.37 When not overtly coached, the vast majority of players see the unmarked man, and instead of taking the shot, they get the ball to Evans and win the game. When our mind is not full of instructions, it has room to play with new ideas that can lead to great discoveries.

Can you imagine how this would play out at work or home? Someone instructs you to do a task in a very specific way and then watches closely to make sure you execute every step perfectly. I guarantee you’ll make a mistake. Why? Because it’s hard to think great when your mind is full of instructions and anxiety. We need to give each other the opportunity to play creatively with new ideas, regardless of the outcome. Only then can we be truly innovative.

A Case for Letting Kids Play

Gretzky believes overcoaching is hockey’s problem. Scoring has been at an all-time low. Is the game broken? No, but according to Gretzky, the coaching is. Gretzky remembers the good old days, when he and his friends would go down to the frozen pond, divide into teams, throw the puck down, and play. Could today’s youth do that? Gretzky is doubtful. He thinks they wouldn’t know what to do because everything has to be lined up for them. Everything has to be regimented. And we’ve got to get away from that.

Here’s a case in Gretzky’s point. Road hockey is a Canadian tradition. No coaches. No parents. Just kids with sticks, a net, and a puck. The city of Toronto, Canada’s largest, tried to ban road hockey. They even threatened to fine kids if caught playing in the streets. Fortunately for the sake of Canada’s future innovation, this ruling was overturned. In fact, there is a direct link between the amount of free play a child does between the ages of 5 and 14 years old and their creative potential as adults. Not just in hockey but in life. A study measured the creativity of nearly 100 adults, then asked them about the type and amount of physical activity they did as children. The activities included structured sport and unstructured free play.38

It turns out that the ratio of structured to unstructured activities a child does predicts their creative potential in adulthood.


	70:30 was the ratio of the least creative adults, who spent the majority of their childhood in organized sports.

	50:50 was the ratio of the most creative adults, who split their time during childhood evenly between organized sports and free play.



The optimal weekly dose of free play for creativity is 2 or more hours a week. Free time to play gives kids the opportunity to try out new ways of doing things that may or may not work — but that’s irrelevant. And more to the point, isn’t it always the most epic fails that make for the greatest stories? That’s how kids learn. That’s how we all learn.

CAN EXERCISE ENHANCE BOTH FOCUS AND CREATIVITY AT THE SAME TIME?

Yes, you can train to enhance both focus and creativity, but your training program must include unpredictability, cross-training, and play. For those of you who are just starting out, the mere act of exercising offers everything that you need. For those of you who are already active, you will need to change things up. Try out a new workout (might I suggest the Achiever). If you’re already doing cardio, add strength exercises. If you are already doing strength exercises, add cardio. Infuse novelty into your current plan by including elements of surprise. Try exercising outdoors or take an unfamiliar route. Pick up a new sport or activity and play it with friends just for fun. Most importantly, find the mode of exercising that feels most like play to you. The payoff will be great!

How great? Ever heard of flow?

ALL ABOUT FLOW, GRIT, AND FOCUSING ON THE EXPERIENCE

Getting to Flow

Flow is an effortless state of seemingly superhuman ability where you are fully immersed in the task, captivated by the moment, pushed to the absolute limits of body or mind in pursuit of a worthwhile goal.39 These are your moments of pure genius!

Flow happens when the brain has what it needs to be both focused (work mode) and creative (vacation mode) at the same time. Creatively40 cross-training with exercise can help make this happen! The brain power you typically need to switch between work mode and vacation mode is freed up, and you save in three ways:


	Pushed outside of your comfort zone, the task is challenging but doable. Noradrenaline infuses your prefrontal cortex, intensifying your focus.41 Work mode engages effortlessly, and you save brain power.

	It feels incredible to perform so well. Dopamine activates your default mode network, but it’s not pulling you away from the task at hand because nothing is more interesting than this (not even a vacation).42 Work mode spends less energy inhibiting vacation mode, and you save more brain power.

	You can’t believe how well you’re performing. Work mode and vacation mode are not competing, they’re collaborating.43 This gives your working memory full access to your entire repertoire of knowledge, skill set, and experience. No need to switch back and forth, and you save even more brain power.



What do you do with all that extra brain power? You do extraordinary things both on and off the field.

How to Exercise for Unstoppable Perseverance

Flow is the ultimate experience, but it requires a lot of hard work to get there, and the journey will not always be easy. The best of the best knows what it takes to make it all the way to the end. Now, I know what you’re thinking: “Aren’t the best of the best just innately endowed?” Sure, many world-class athletes are gifted with special physical traits, but it takes much more than those traits to be great. Consider Michael Phelps, for example, whose size-14 feet are affixed with double-jointed ankles; they are more like flippers than feet. But take away Phelps’s grit, and he’s just a regular guy with unusually large and flexible feet rather than the most decorated Olympian of all time.

What’s grit? It is a term reserved for the most dedicated among us.44 The people who have the courage to follow their convictions. The conscientiousness to make sure the job is done right. The perseverance needed to pursue a goal in spite of any difficulties. The resiliency to rebound quickly thereafter. Confidence, passion, and purpose. People with grit are simply the best!

How to Become Your Grittiest Self

You’ve probably heard of the 10,000-hour rule, popularized by Malcolm Gladwell. According to that rule, it takes 10,000 hours of practice to master any complex task. I did the math: 10,000 hours works out to about 20 hours a week for 10 years! Fortunately, the 10,000-hour rule is not true. The truth is you may need less time. You may need more time. It all depends on how you train.

Tim Ferriss, the author of The 4-Hour Workweek and an efficiency guru, thinks he could master just about anything in a year or less, and he’s probably right. I’m guessing he already knows how to leverage his brain’s maximum learning capacity. The problem with the 10,000-hour rule is that it doesn’t specify how to train, and this is key. Take middle-distance runners, for example. Their races range from 800 to 3,000 meters. These distances are extremely difficult to train for. They’re longer than a sprint but shorter than a marathon. The best of the best must have great endurance and great speed. Specialized training is required. It’s less about quantity and more about quality. In fact, elite middle-distance runners train just as much as their nonelite counterparts but devote more time to strength exercises and technical drills.45 They’re not training longer, just smarter.

Maybe you don’t want to be the best of the best. (Gasp! Just kidding, it’s okay.) Maybe you just want to be you — only healthier. That’s definitely a goal worth striving for. Fortunately, the 10,000-hour rule doesn’t apply here either. In fact, it doesn’t apply to any goal. Deliberate practice can help you reach any goal faster.46 How? By identifying something specific that you want to improve and then tailoring your training to improve that particular skill until it seamlessly integrates into your performance. Use deliberate practice to enhance your performance in sports and life.

The only downside is that deliberate practice is more intense than regular practice and requires much more brain power. Good thing you’ve got all that extra brain power built up from cross-training. You’re going to need it! Be prepared to have your working memory, inhibitory control, and cognitive flexibility taxed to the max. All of your executive functions are needed to lay the foundation for your stick-to-itiveness — the dogged determination you’ll need to stay steadfastly focused on your goal in spite of the endless distractions and temptations you’ll face over the next months, even years. That’s a long time to maintain such a high level of focus.

Fortunately, sticking to your fitness goal will get easier the longer you persevere. Why? Remember, exercise strengthens your executive functions, which, in turn, will make it easier for you to plan your workouts, creatively fit them into your busy schedule, and convince your lazy brain to get up off the couch and go to the gym. It’s a virtuous cycle!

Here’s where your strong inhibitory control pays off the most. It gifts you with incredible self-control that increases the likelihood that you’ll make it past the first few months of any new fitness program. This was demonstrated by a recent study that examined the importance of self-control in achieving a health goal. They tracked a group of eighty-six people at the start of a new weight loss program.47 The group was mostly women, 18 to 60 years old and keenly intent on losing weight, who had enrolled in a 12-week intervention to eat healthy and exercise. The participants met as a group once per week to discuss strategies, but otherwise they were on their own.

Some of the participants were more successful than others. Those who lost the most weight had the highest self-control. They also attended more meetings, consumed fewer calories, and exercised more. Their stronger self-control endowed them with the brain power they needed to make the necessary (yet difficult) changes to their diet and exercise. That said, this intervention was only 12 weeks, and the people with higher self-control came into the study that way, so they had a head start.

Can You Train for a More Health-Conscious Brain?

Yes! This was demonstrated by a recent study that recruited older women, 65 to 75 years old, whose executive functions were low to begin with because of their age.48 The intervention had two parts: Part 1 involved 12 months of supervised exercise. Participants met once or twice per week at the gym with a fitness instructor who led them through a 60-minute workout. The workouts varied depending on their group.


	The strength-training group engaged in challenging resistance exercises that got more difficult as the months progressed. Over the 12 months, this group got physically and mentally stronger.

	The control group engaged in stretching and toning exercises that did not get more difficult as the months progressed. As expected, over the 12 months, this group did not get physically or mentally stronger.

	Why have a control group like this? To isolate the true benefit of the strength-training exercises while controlling the participants’ dedication and socialization.






Part 2 consisted of 12 months of unsupervised exercise;49 the participants were encouraged to continue exercising on their own. Unfortunately, most participants stopped exercising soon after the study was over. This is typical and underscores how difficult it can be to exercise on your own.

But Sonya was different. She was a participant in the strength-training group. By the end of Part 1, her executive functions had substantially improved, and this helped her stay physically active long after the supervised part of the study was over. In fact, Sonya was still exercising more than a year later.

How Can We Get More People Past That 1-Year Mark?

It’s a lifelong process. Of course, no one starts an exercise program with the intention of quitting. Yet, 40 percent of new exercisers don’t make it past the first 3 months.50 What happened to them? Many inadvertently exhausted their joy for exercising. Exercising became a chore or a bore, and no one has time for that. I see you nodding, but it doesn’t have to be that way.

A personal trainer can help, though it’s not feasible for most people. Fortunately, there is another way with no extra cost or fancy equipment required. Only a matter of mind. And right now, your mind may be too focused on the goal, and that’s a problem.

“Isn’t it good to have goals?” you ask, confused.

Absolutely! Goals motivate us to get up off the couch. However, focusing too much on the destination takes away from your experience of the journey and makes it harder for you to get to the end. Let me illustrate with this study. Two girlfriends, Gina and Elise, head to the gym for a workout. Just before hopping on the treadmill, the two are approached by a researcher who invites them to participate in a study and randomly assigns them to one of two groups:51

Gina is assigned to the goal group.

“What is your workout goal?” the researcher asks.

“To lose weight,” Gina replies, and she’s instructed to focus on her goal during her workout.

Then the researcher asks, “How long do you plan to run today?”

“Forty-five minutes,” Gina replies and hops on the treadmill.

Thirty minutes later, she hops off.

“I’m feeling terrible today!” Gina confesses. Gina exercised 15 minutes less than she intended.

Elise is assigned to the experience group.

“What is your workout experience?” the researcher asks.

“First I stretch and then I run on the treadmill,” Elise replies, and she’s instructed to focus on her experience during the workout.

Then the researcher asks, “How long do you plan to run today?”

“Thirty-five minutes,” Elise replies and hops on the treadmill.

Forty minutes later, she hops off.

“I’m feeling great today!” Elise exclaims. Elise exercised 5 minutes more than she intended.

For the next 6 weeks, the women continue to work out together.52 Gina stays focused on her goal and misses nearly a quarter of her workouts. Elise stays focused on her experience and misses only one. By the end of those 6 weeks, Gina loathes exercising while Elise is still loving it.

The friends continue exercising this way for the next 6 months. Nope: Elise continues exercising this way for the next 6 months. Gina had been spending less and less time at the gym and skipped out on more than half of their planned sessions together. Eventually, Gina quit. What happened to Gina? She was so focused on the destination that she forgot to enjoy the experience, and this made it harder for her to stick with it to the end.

I would have never guessed that a goal mindset could be so detrimental, but it’s true and here’s why: Exercising is physically challenging. It alters your inner world, and this is vacation mode’s domain. In contrast, a goal is extrinsically motivating. It concerns the outer world, and this is work mode’s domain. But there is tension between work mode and vacation mode because their objectives are in opposition, and switching back and forth between the two is mentally exhausting.

If only Gina had focused on her experience during exercise, this would have made the whole process more intrinsically motivating.53 What’s more, when we focus on our experience during exercise, it becomes flow-like — an enjoyable, effortless experience that makes you want to see it through to the end. I can only guess that this is what Arthur Ashe was referring to when he said, “Success is a journey, not a destination. The doing is often more important than the outcome.”

The thing I really like about this approach to exercising is that the experience doesn’t need to be overly positive to have a positive effect. Focusing on something as neutral as heart rate, heel drive, or glute squeeze will do the trick so long as the focus is here and now.

Still confused about what to do with your goals? Keep ’em! You can have the best of both worlds. Focus on your experience when exercising. Focus on your goals when you are not.

When the Going Gets Tough, the Tough Get Going

Now that you know how to enjoy the journey, it will be easier for you to persevere, especially when the going is easy. However, it will still be hard to persevere when the going gets tough. This is when you need your “why,” which is about passion and purpose. It helps if your “why” is bigger than you.

Cancer robbed Terry Fox of his leg but spared his life. To him, this was the most incredible gift, and he wanted to give it to others. His goal was to raise $1 million to help fight cancer and prove that a man without a leg was no less a man but maybe even more. He called it the Marathon of Hope. But it wasn’t just one marathon; it was nearly 143 marathons that he ran in 143 days as he worked his way across Canada.

He spoke humbly when asked about his incredible accomplishment: “Even though it was so difficult, there was not another thing in the world I would have rather been doing.” That’s because he wasn’t doing it for himself. He was doing it for the kids back at the hospital who were still sick with cancer.

Although Terry Fox is no longer with us, the greatness of his gesture lives on. Every year, people all over Canada run together in his name at the annual Terry Fox Run. It’s a highlight of the school year. In the weeks leading up to the event, teachers challenge their students to “Be like Terry.” I asked my daughter what that meant to her.

She replied, “To be active . . . and have perseverance.”

I read to her what I wrote about Terry, and she reminded me that there was a young boy about her age who had cancer and biked alongside Terry for part of his run. His name was Greg Scott. He had also lost his leg to cancer, and it was too hard for him to run so he pedaled behind. Terry wrote about Greg in his journal: “Greg rode his bike behind me for about 6 miles and it has to be the most inspirational moment I have had!”

Let us never forget that inspiration comes in many different shapes and sizes. So too does greatness.

HOW FOCUS AND CREATIVITY HELPED ME STICK WITH IT TO THE END

My exercise training had helped me endure one of the most challenging transitions in my life. My goal of completing a full Ironman, something I never thought would be possible, was now well within reach. I had my eyes on the prize, yes, but I was still very much enjoying the process. It was March 2020, and I had almost made it. With my race set for August (only 5 months away, yay!), I could see the light at the end of the tunnel.

Then, the global pandemic canceled the world. Gyms, pools, schools — all closed. Races likely canceled too. How long would we have to live like this? No one knew, and the uncertainty was maddening.

I could feel the tension building in my body. The stress of the situation made it almost impossible for me to train. At times, I wanted to quit but knew that it would do my brain more harm than good. Based on our research, I knew I could continue to train but at a lower intensity. It was a modification I needed for my mental health (see Chapter 3).

Then it occurred to me that other people may not know this. They may be trying to stay well and be healthy, but they may be inadvertently making themselves feel worse. My lab and I wanted to help. We wrote a series of op-eds on how to exercise for mental health. We conducted a survey to gauge how the pandemic was impacting people.54 Over 1,600 people responded, and the results were devastating. The pandemic was making people anxious, depressed, and distracted. People wanted to exercise to improve their mental health, but stress and anxiety were getting in the way. Those who managed to stay active were coping better. So, we created a toolkit to help others stay active too. You can download the toolkit for free at neurofitlab.com.

I continued to train, but I also struggled to stay focused. Then my race was officially canceled. Now what? And more to the point, how was I going to end this book? There was no indication of when the next official race would be. I couldn’t end it with: “They canceled the race, so I didn’t do it. The end.” Not exactly the inspiring ending I was going for.

Could I train and then complete a full Ironman on my own? Was that even possible? Maybe I could take a page out of Terry’s book? Do the Ironman solo and raise money for mental health. Same goal, but with a bigger purpose to help motivate me through to the end.

A Race to the End

The day had finally arrived.

My solo Ironman. (You with me, Terry?)

Ready. Set. Go. The battle was tough. It was hard to endure. But I dug deep.

Why? Because of you. I know it’s cheesy, but it’s true.

I wanted to show you what it’s all about.

A big finale to celebrate the gifts that exercise gives.

Not just for the body. But for the mind too.

Exercise is medicine.

It’s the medicine I need.

What’s my exercise Rx?

Maybe an Ironman. Maybe not.

What’s your exercise Rx?

Any step you choose.

One small step for you, one giant leap for your mental health.

In the end, it’s less about the specific exercise prescription and more about the movement.

After moving for 13 hours and 10 minutes straight, I was ready to finish strong. I sprinted across the finish line of the marathon journey that saved my life.

The end.

P.S. I think it’s time for me to start a new exercise program. Something less intensive.

Will you join me?

The Achiever Workout

REFERENCE: Chapter 7

MINDSET: Focused and creative

NEURO FIX: Energize and engage the brain’s networks

LEVEL: Advanced















	MON

	TUES

	WED

	THURS

	FRI

	SAT

	SUN




	Wellness Run

	Tenacious Lift

	HIIT for Grit

	The Neuro Fix

	Go Team Go!

	Accelerator

	 








WELLNESS WALK-TO-RUN

Warm up with a 5-minute Wellness Walk. Run for 20 minutes at a comfortably challenging pace. Pay attention to your breath. Cool down with a 5-minute Wellness Walk.

Ready to take the next step? Run 5 minutes longer every week.

TENACIOUS LIFT

Warm up with a 5-minute Wellness Walk, then complete exercises 1 to 5 in Circuit #1 for the prescribed repetitions. Take a 30-second mindful break. Focus on your breathing. Repeat. Then move on to Circuit #2. Repeat.

Circuit #1










	ORDER

	EXERCISE

	REPETITIONS

	PICTURED




	1

	Front Plank

	30 seconds

	here




	2

	Kneeling Woodchoppers

	10 reps per side

	here




	3

	Sumo Squats

	10 reps

	here




	4

	Three-Way Leg Raises

	10 reps per way

	here




	5

	High Knees

	30 seconds

	here




	 

	Mindful Break

	30 seconds

	 








Circuit #2










	ORDER

	EXERCISE

	REPETITIONS

	PICTURED




	1

	Bicycles

	10 reps per side

	here




	2

	Deadlifts

	10 reps

	here




	3

	Pushups

	10 reps

	here




	4

	Reverse Flies

	10 reps

	here




	5

	Mountain Climbers

	30 seconds

	here




	 

	Mindful Break

	30 seconds

	 








Ready to take the next step? Increase your repetitions to 15 reps and 40 seconds. Repeat the exercises a third time. Advanced progressions: Circuit #1: 1. Front Plank to Single Leg Front Plank, add reaches or do on unstable surface; 2. Add weight; 3. Add weight; 4. Add resistance band. Circuit #2: 2. Add weight; 3. Do on a decline or unstable surface and change the tempo; 4. Add weight.

HIIT FOR GRIT

Warm up for 5 minutes, then HIIT it. Do 1 minute with hard effort followed by 1 minute with easy effort; repeat ten times. Can be done while running, cycling, or stair-climbing, indoors or outdoors. Feel free to mix it up for maximum grit.

Ready to take the next step? Add an incline or resistance to your hard effort.

THE NEURO FIX

(Do it anywhere, anytime you need it): Warm up with a 5-minute Wellness Walk, then complete exercises 1 to 4. Work as hard as you can. Repeat.












	ORDER

	EXERCISE

	REPETITIONS

	PICTURED




	1

	Jumping Jacks

	30 seconds

	here




	2

	Mountain Climbers

	30 seconds

	here




	3

	Skaters

	30 seconds

	here




	4

	High Knees

	30 seconds

	here








THE ACCELERATOR

Warm up with a 5-minute Wellness Walk, then complete exercises 1 to 5 in Circuit #1 for the prescribed repetitions. Take a 30-second mindful break. Focus on your breathing. Repeat. Then move on to Circuit #2. Repeat.

Circuit #1










	ORDER

	EXERCISE

	REPETITIONS

	PICTURED




	1

	Dead Bugs

	10 reps per side

	here




	2

	Side Plank

	30 seconds

	here




	3

	Squats

	10 reps

	here




	4

	Supine Hip Lifts

	10 reps

	here




	5

	Skaters

	30 seconds

	here




	 

	Mindful Break

	30 seconds

	 








Circuit #2










	ORDER

	EXERCISE

	REPETITIONS

	PICTURED




	1

	V Sit

	30 seconds

	here




	2

	Split Squats

	10 reps per side

	here




	3

	Row

	10 reps

	here




	4

	Shoulder Presses

	10 reps

	here




	5

	Jumping Jacks

	30 seconds

	here




	 

	Mindful Break

	30 seconds

	 








Ready to take the next step? Increase your repetitions to 15 reps and 40 seconds. Repeat the exercises a third time. Advanced progressions: Circuit #1: 2. Do on unstable surface; 3. Add weight; 4. Add weight, marches, or do with single leg. Circuit #2: 1. Arms raised overhead; Add weight to workouts 2 to 4.

GO TEAM GO!

Play your favorite sport. Have fun!
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Appendix: Exercises

Note: No weights? No problem. You can substitute weighted household items like cans, laundry detergent, or rocks in a bag or anything with a handle.

[image: images]

Arm Circles (backward): Stand tall with your feet shoulder-width apart and arms by your sides. Straighten and extend each arm. Rotate each arm backward to make a circle. Move arms in synchrony.

Arm Circles (forward): Stand tall with your feet shoulder-width apart and arms by your sides. Straighten and extend each arm. Rotate each arm forward to make a circle. Move arms in synchrony.

[image: images]

Arm Swings (across the body): Stand tall with your feet shoulder-width apart. Straighten and extend your arms out in front of you at shoulder height. Hold this position while you open your arms away from each other and then bring them back together, crossing them in front.

Arm Swings (up and down): Stand tall with your feet shoulder-width apart and arms by your sides. Straighten and extend your arms up overhead. Reach for the sky. Then bring them back down to your sides.

[image: images]

Bicycles: Lie down on your back with your hands behind your head and knees bent with shins parallel to the ceiling. Engage your core and lift your chest off the ground as you bring your left elbow toward your right knee while extending your left leg out in front of you. Lower yourself back to the starting position and then switch sides.

[image: images]

Bird Dogs: Get on your hands and knees with your hands directly underneath your shoulders and your knees directly underneath your hips. Engage your core. Stretch and reach your right arm and left leg away from your body. Keep right thumb pointed up toward the ceiling. Bring your arm and leg back to the starting position and then switch sides. Keep your hips level throughout the movement. Bird Dog Holds involve the same movement, but you hold your arm and leg up and away from your body for the prescribed duration and then switch sides.

[image: images]

Butt Kicks: Stand tall with your feet shoulder-width apart, knees slightly bent, and your arms by your side. Kick your right foot back toward your right glute and then return to starting position. Repeat with your left foot.

[image: images]

[image: images]

Cat Cow: Get on your hands and knees with your hands directly underneath your shoulders and your knees directly underneath your hips. Engage your core. For cat pose, tuck your tailbone in while you arch your upper back and tuck your head with eyes looking at knees. For cow pose, tilt your tailbone back while pushing your shoulder blades back and lifting your head with eyes forward. Alternate between cat and cow poses.

[image: images]

Crossovers: Stand tall with your feet shoulder-width apart and your arms outstretched. Step to the right with your right foot. Swing your left foot behind your right foot and then in front of it, touching down with your toe for balance when needed. End the sequence by stepping your left foot back to the starting position. Complete all reps before switching sides.

[image: images]

[image: images]

Dead Bugs: Lie on your back. Point your arms and legs straight up in the air, positioning your arms over shoulders and your legs over hips. Engage your core. Slowly extend and lower your right arm backward (behind your head) and your left leg forward (in front of your body). Stop just before your arm touches the ground. Now, bring that arm and leg back to their starting positions. Repeat the movement with your left arm and right leg.

[image: images]

Deadlifts: Stand tall with your feet shoulder-width apart and arms in front of you with a weight in each hand and palms facing your body. Engage your core. Bring your hips back as you lower the weights in front of your body to the tops of your shins. Keep your back flat and knees slightly bent. Bring your hips forward and straighten your legs to return to the starting position. Keep your arms straight and your shoulders strong throughout the movement.

[image: images]

Front Plank: Lie down facing the ground. Lift your body up with your forearms (elbows underneath your shoulders) and toes (so that your back is parallel to the ground). Hold this position while engaging your core. Single Leg Front Plank involves the same position but with one leg lifted. Hold this position while engaging your core. Switch legs and repeat.

[image: images]

Front Plank (modified): Lie down facing the ground. Lift your body up with your forearms (elbows underneath your shoulders) and position knees on the ground so that your back is parallel to the ground. Hold this position while engaging your core.

[image: images]

Heel Walk: Stand tall with your feet shoulder-width apart and your arms in a comfortable position. Walk forward on your heels.

High Knees: Stand tall with your feet shoulder-width apart. Arms stretched out in front of you. While running in place, lift knees up high to your waist, keeping your body tall and feet flexed toward your shins.

[image: images]

Hip Openers: Stand tall with your feet shoulder-width apart and your arms in a comfortable position. Raise your right knee up and out in front of your body to hip height and rotate it to the right side of your body. Touch down your right foot behind your body. Then raise it up again to hip height before rotating it back to the starting position. Complete all reps before switching sides.

Hip Twists: Stand tall with your feet shoulder-width apart and your hands on your hips. Keep your lower body facing forward, engage your core, and rotate your upper body to the right and then to the left. Move in a slow and controlled manner.

[image: images]

Jumping Jacks: Stand tall with your feet shoulder-width apart. Jump up, kicking both feet out while you extend your arms up overhead toward each other. On your way back down, return your legs together and arms to your sides.

[image: images]

Kickouts: Lie on your back with arms by your side. Bend your hips and knees so that knees are directly above your hips with shins parallel to the ground. Engage your core. Slowly extend your right leg while keeping your back flat. Bring your right leg back to the starting position. Repeat the movement with your left leg.

[image: images]

Knee Tucks: Stand tall with your feet shoulder-width apart. Bend your left leg to your waist, grab it with both hands, and give it a tug. Then lower. Repeat with your right leg.

[image: images]

Kneeling Donkey Kicks: Get on your hands and knees with your hands directly underneath your shoulders and your knees directly underneath your hips. Engage your core. Extend and lift your left leg out behind you and then bring it back to the starting position. Keep hips level throughout the movement. Complete all the repetitions for one leg and then switch legs.

[image: images]

Kneeling Woodchoppers: Get down on your right knee. Position your left leg forward with knee bent at a 90-degree angle and foot flat on the ground. Engage your core and hold a weight with both hands. Extend your arms as you move the weight diagonally across your body from below your right hip to above your left shoulder. Complete all reps for one side. Switch leg positions and repeat.

[image: images]

Lateral Raises: Stand tall with your feet about shoulder-width apart, arms by your sides, holding dumbbells with palms facing your body. Lift the weights by extending your arms straight out from the side of your body up until you reach shoulder height and then lower back down. Keep your elbows soft throughout the movement. This movement can also be performed in a bent-over position with upper body parallel to the floor.

[image: images]

Lateral Step Gathers: Stand tall with your feet shoulder-width apart and your arms outstretched. Step to the right with your right foot and bring your left foot to meet it. Then, step to the left with your left foot and bring your right foot to meet it.

[image: images]

Mountain Climbers: Do a plank. Bend your right knee and bring it directly under your body as far as you can. Then as you return your right leg to its starting position, repeat the movement with your left leg.

[image: images]

Oblique Twists: Lie down on your back with your hands behind your head and your knees bent with feet flat on the ground. Engage your core and lift your chest off the ground as you bring your left elbow toward your right knee. Keep your lower body still. Return to the starting position and switch sides.

[image: images]

Pushups: Lie facing the ground with your hands and toes on the ground. The rest of your body should be off the ground. Your hands should be greater than shoulder-width apart with your elbows in line with your chest. Your toes should be far enough away from your hands so that your whole body is in a straight line. Lower your body as far as you can without touching the ground and then push yourself back up to the starting position.

[image: images]

Pushups (modified): Get down on your hands and knees. Your hands should be greater than shoulder-width apart with your elbows in line with your chest. Your knees should be far enough away from your hands so that there is a straight line from your knees to your shoulders. Lower your body as far as you can without touching the ground and then push yourself back up to the starting position. Modified pushups can also be done against a wall. Stand an arm’s length away from the wall with your back straight, hips square, and hands on wall. Bend your elbows and lean into the wall as far as you can without touching it and then push yourself back to the starting position.

[image: images]

Reverse Flies: Bend forward with knees slightly bent, back straight, and chest facing the ground at a 45-degree angle. With straight arms positioned underneath your chest, hold a dumbbell in each hand with palms facing each other. Lift the weights away from each other to shoulder height, making a “T,” and then lower to starting position.

[image: images]

Row: Bend forward with knees slightly bent, back straight, and chest facing the ground at a 45-degree angle. With straight arms positioned underneath your chest, hold a dumbbell in each hand with palms facing each other. Keeping your elbows close to your body, bend your elbows back to lift the weights behind your body. Then return to starting position. The same movement can be performed one arm at a time (i.e., single arm). Complete all reps for one arm before switching sides.

Row (supported): Bend forward with knees slightly bent, back straight, and chest facing the ground. Support yourself by holding on or kneeling on a sturdy support like a chair or bench. With your other arm straight and positioned underneath your chest, hold a dumbbell in your hand with palm facing you. Keeping your elbows close to your body, bend your elbow back to lift the weight behind your body. Then return to starting position. Complete all reps for one arm before switching sides.

[image: images]

Shoulder Presses: Stand tall with your feet about shoulder-width apart and a dumbbell in each hand. Bend your elbows and lift them to shoulder height. Start with the dumbbells in line with the bottom of your ears, palms facing forward. Extend your arms up, bring the dumbbells together overhead, and then return to starting position. Add a Bicep Curl by starting with the dumbbells by your sides, palms facing forward. Curl the dumbbells up toward your shoulders, twist your wrists so your palms are facing forward, and extend your arms up to execute the shoulder press. Return to the starting position by first lowering the dumbbells to your shoulders, twisting your wrists so your palms are facing you, and lowering to starting position.

[image: images]

Side-Lying Hip Abduction: Lie down on your side so that your hips are stacked on top of each other and your head is supported by your arm or hand. Engage your core. Keeping your top leg straight and foot flexed, lift it up until it’s just past your shoulder while positioning your top foot parallel to the ground. Lower it back down until it’s just above the bottom leg. Complete all reps before switching sides.

[image: images]

Side-Lying Hip Adduction: Lie down on left side so that your hips are stacked on top of each other and your head is supported by your arm or hand. Engage your core and place your right arm in front of you for support. Bend your right leg and place it behind your left knee so that your right foot is firmly planted on the ground. Now, keeping your left leg straight and foot flexed, lift it up toward shoulder level while positioning your foot parallel to the ground. Lower it back down until it’s just above the ground. Complete all reps before switching sides.

[image: images]

Side Plank: Lie down on your left side with feet stacked on top of each other. Lift your body up with your bottom forearm (elbow underneath your shoulder) and feet (so that your back is flat). Hold this position while engaging your core. Hold for the prescribed duration before switching sides.

[image: images]

Side Plank (modified): Lie down on your left side with knees bent and feet and knees stacked. Lift your body up with your bottom forearm (elbow underneath your shoulder) and knee (past your hips so that your back is flat). Hold this position while engaging your core. Hold for the prescribed duration before switching sides.

[image: images]

Single-Leg Balance: Stand tall with your hands on your hips and slowly lift one leg off the ground while balancing on the other. Keep your core engaged and hips level. Close your eyes for added difficulty. Repeat with other leg.

[image: images]

Sit Stands: Sit tall on a chair with your feet shoulder-width apart and your arms by your sides or resting on your knees. Without leaning forward, press off with your feet and stand up tall. Sit back down with control.

[image: images]

Skaters: Stand tall with your feet shoulder-width apart. Bend your knees. Hop to the left with your left foot while you transfer your body weight to your left leg and bring your right foot behind your left foot, just past it, and not touching the ground. Push off from your left foot and hop to the right with your right foot as you transfer your body weight to your right leg and swing your left foot behind your right foot without touching the ground.

[image: images]

Split Squats: Stand with your feet about shoulder-width apart and with one foot about 3 feet in front of the other. While leaning forward slightly from the waist, lower your body down to the ground while bending your knees so that your front foot remains flat and your back foot is on its toes. Then press into the ground with your feet and stand back up to the starting position. Switch the front and back leg once all of the repetitions have been completed.

[image: images]

Squats: Stand tall with your feet about shoulder-width apart and your arms stretched out in front of you. As if you were going to sit in a chair, bend your knees and lower your body down while keeping your chest up. Lower down as much as you can with control and then press into the ground with your feet and stand back up. For a supported squat, hold a sturdy support like a chair or countertop while performing the squat.

[image: images]

Straight-Leg Kicks: Stand tall with your feet shoulder-width apart. Stretch out your right arm in front of you at shoulder height. Kick up your right leg in front of your body, keeping your leg straight and body tall. Repeat with your left arm and leg.

[image: images]

Sumo Squats: Stand tall with your feet wider than shoulder-width and your toes pointed out to the side. Hold the top of a dumbbell in front of you below your waist with your arms fully extended. As if you were going to sit in a chair, bend your knees and lower your body down while keeping your chest up. Lower down as much as you can with control and then press into the ground with your feet and stand back up.

[image: images]

Superman (alternating): Lie on your stomach with legs and arms fully extended, thumbs up and toes pointed. Engage your core and gently lift and extend your right arm and left leg and then bring them back down to the ground. Repeat the same movement with your left arm and right leg. Alternate between sides for the prescribed repetitions. Superman involves the same movement, but you raise both arms and legs at the same time and hold for the prescribed duration.

[image: images]

Supine Hip Hold: Lie on your back with your arms by your side and your legs bent and hip-width apart. Make sure that your feet are flat on the ground past your knees and away from your body. Push into the ground with your feet to lift your hips. Keep your body flat from your knees to your shoulders and hold.

[image: images]

Supine Hip Lifts: Same as Supine Hip Hold but instead of holding, lift and lower your hips. For the single-leg modification, instead of placing two feet flat on the ground, place only one foot on the ground at a time. Keep your other leg straight and hovering above the ground. Complete all reps before switching sides.

[image: images]

Three-Way Leg Raises: Stand tall with your feet hip-width apart and core engaged. Lift your right leg out in front of your body and back to the starting position. Now lift that same leg out to the side of your body and back to the starting position. And finally, lift that same leg directly behind you (don’t lean forward) and back to the starting position. Keep your leg straight and foot flexed through the entire movement. Complete all the repetitions on one side before switching sides.

[image: images]

Toe Walk: Stand tall with your feet shoulder-width apart and your arms in a comfortable position. Walk forward on your toes.

[image: images]

V Sit: Sit down on the ground. Lean back onto your tailbone. Lift your legs off the ground while keeping your back and legs straight. Stretch your arms out in front of you. Hold this position for the prescribed amount of time.
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Attention-to-breath, 36–37

Autism, 147

B

Back on My Feet program, 80

Baker, Evelyn, 143–44

BBB (blood-brain barrier), 52, 53, 73
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effect of runner’s high on, 72–75

energy balance trick, 17

executive control network, 142

executive functions, 142–43, 146–47, 154–56

grey matter, 81

increasing blood flow to, 100–101, 105

inflammation in, 48–49, 52–53

neurogenesis, 106–8

neuropeptide Y made in, 25

neuroplasticity, 105–6
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vacation mode, 142, 152–53, 157

white matter, 81, 99

work mode, 142, 152–53, 157

Brain Bootcamp, 85–86

Brain time

resetting, with exercise, 125–28
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brain’s resistance to, 3–6
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dopamine released during, 69, 72–75
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Bicycles, 169
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Flow, getting to, 152–53
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Sleep, 117–37. See also Insomnia; Sleep deprivation
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fixing, with exercise, 15–16
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