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Foreword



Dr. Molly and I met onstage in 2019 as we were participating in a panel on biohacking. The press dubbed me the “Father of Biohacking” because I started the movement more than a decade ago. Today, what was once fringe has gone mainstream—Merriam-Webster has even added the word biohacking to the dictionary.


I’m forever curious about how far we can upgrade our human hardware and software to extend our capabilities—and even our lifespans—beyond their natural limits. I’ve spent millions of dollars experimenting with the latest innovations, tools, and techniques that put my body into the maximum longevity zone (which is closer to two hundred years than it is to one hundred years, and possibly a lot more) and increase mental performance and resilience. If somebody out there is biohacking at a high level, I probably know about them.


And yet—I hadn’t heard about Dr. Molly Maloof. Who was this new young doctor on the stage next to me? The first thing I noticed about her was her keen mind. I was impressed with how much she knew and (as it turns out) how much younger she looks than she actually is. She was proof of concept! She was biohacking like a pro, and I wondered why I hadn’t heard of her before.


At the time, she was working as a concierge doctor in Silicon Valley. She wasn’t out promoting herself; she was helping other people improve so they could promote themselves. She was consulting for tech companies who were getting all the glory. Meanwhile, she was quietly operating behind the scenes, picking up knowledge like a sponge, teaching students at Stanford how to optimize their health for maximum performance, and putting all the pieces into place so that when she was ready, she could step into the spotlight, with her own company, and with her own book.


That’s what she’s done now—stepped into the spotlight—and that’s exciting. Molly has one of the most open, curious, questioning, and critical sensibilities I’ve met, and even though she is a biohacking expert, she’s always on a quest to learn more, to tackle the next big question, to put into practice the latest discoveries. When I learned she was writing a book, I was thrilled. Most interesting to me was that she had teased apart the differences in how various interventions affect men and women differently. Men are not larger versions of women, and vice versa. And we are all unique, which makes biohacking both an art and a science.


In almost a thousand episodes of The Human Upgrade podcast, I’ve interviewed dozens of women in the biohacking field. Many of the biohacks that work for men work for women too, but there are some disparities. Different hormone profiles require different interventions, and the fluctuating, cyclical nature of female hormones makes biohacking all the more complex and interesting.


What Dr. Molly has done in her groundbreaking book—the first mainstream biohacking book for women that I’ve seen—is take the tools, principles, and innovations from the sometimes esoteric and inaccessible world of professional, high-level biohacking, and transform them into something people who may never have tried biohacking can understand and engage with. She starts out with a basic but little-understood principle from biohacking: energy powers life. She sheds new light on what’s going on inside your body, especially for those who don’t remember much from high school biology about mitochondria. This is the spark after which she titled her book: that spark of energy in the cellular batteries that powers your life. Treat your mitochondria right and you treat your body right.


How do you do that? Molly shows you exactly how. Those cellular batteries do so much more than hold a charge, and you’ll learn how to charge them, how to use them, and how to really plug them in. One of the coolest things about this book is that, while readers will learn how to biohack their diet and exercise for maximum energetic capacity, The Spark Factor also teaches how to combat the draining effects of stress, which is something that runs down everyone’s batteries. Molly sheds new light on foundational stress from childhood trauma and “unsafety” signals, as well as all the ways hormones exert themselves in a woman’s life (and how to hack them), along with all the stuff about relationships and sex that you were afraid to ask your doctor about. This book is truly a comprehensive guide.


Everyone can learn something here. Whatever it is that interests you about health—your diet, your microbiome, your ideal workout, your sex life, your hormonal transition, your psyche, or your spirituality—Molly can discuss at a high level; she can explain it in easy-to-understand terms; and she can give you a lifestyle prescription to address it, fix it, or take it to the next level. That’s a rare skill. Not many genius-level brains belong to warm and approachable people, and she certainly has that “spark” the book talks about—that spark we all seek to capture and harness. She’s an innovator, entrepreneur, and a futurist (and it takes one to know one!). I like how her mind works. She sees what’s coming, and she has the knowledge to back it up. She consults with many of the most forward-thinking tech companies working for the betterment of human health, so she has the insider information you’ll want to know about right now.


Whether you’re just getting into biohacking, or you’re a veteran biohacker, or you haven’t even heard the term before, The Spark Factor can help you get the results you seek. It can help you heal chronic conditions or push the envelope of human achievement. It will be exciting to see what kind of impact this book has on the biohacking world and beyond. I wholeheartedly recommend this book as a must read for women seeking to live at their full potential. Dr. Molly Maloof is on her way to becoming the matriarch of biohacking!


—Dave Asprey










Introduction



There is a spark of life inside each of your cells that powers your body with electricity. Some call it chi, or prana, or life force. It’s a concept that exists in every culture and mythology because it is universal, but it’s not a myth. All life arises from this spark.


But for many of us—and especially for women—the demands of life have begun to dim that spark. We feel crushed by chronic, unrelenting stress. We live in an environment polluted by environmental toxins. We eat processed food that increases inflammation, interferes with hormone balance, destabilizes blood sugar, and disrupts our microbiome health. Life is so convenient that we don’t need to get physically active. Many of us live sedentary lives, sitting at desks all day and in front of televisions or computers all night, and pay for it with disrupted circadian rhythms that interfere with sleep quality. We communicate digitally and don’t spend as much time face-to-face, in person, with the reassuring and supportive influence of eye contact and physical touch.


Life as we know it moves by in a flash and feels lonely, and all of this contributes to a dimming of the spark that energizes our lives. This isn’t just a metaphorical dimming. It is a measurable reduction in the energy output from our cells. Without that spark, we can’t live as long or as well. This quelling of energy production at the cellular level threatens to reduce the bright spark that should animate us all.


But what if I told you it was possible to reignite your spark? You could have the energy to go for your dreams. You could have all the energy you need, during whatever life stage you are currently in, and you could extend and expand the best years of your life, remaining vibrant and sharp as you age. You could maximize your quality of life, increase your happiness, and reduce your risk of developing chronic disease. Harnessing your spark is the key to reaching your physical, mental, and spiritual potential, and biohacking—intentionally manipulating your biology to optimize your health—is a method for doing just that.


Welcome to The Spark Factor. My career has spanned being a concierge doctor, Stanford lecturer, entrepreneur, and professional biohacker. I have provided personalized medicine services to high-performing technology executives, billionaire investors, Silicon Valley entrepreneurs, and Academy Award–winning actors. These are people who are passionate about experimenting with how to hack lifespan (how long you live) and healthspan (how long you remain healthy and functional) using cutting-edge technology and research. Nobody is more invested, literally, in hacking human healthspan and lifespan than the tech entrepreneurs in Silicon Valley, and many of them call on me to help them maximize their energy potential so they can stay as brilliant as possible for as long as possible.


These people have ambitious longevity goals. They want to live to a hundred and beyond without losing their mental sharpness or their physical fitness, and many of them are involved with companies that are investigating how to make that scenario a reality—companies I often advise, so I am on the ground floor of new technology and innovations. My patients tend to have a high level of privilege that affords them access to interventions unavailable in conventional medicine. But the exciting news is, these barriers to entry are starting to crumble.


Biohacking is going mainstream as more people begin to embrace the idea that you can manipulate your own health and performance. Technology platforms are turning many of the personalized solutions I have offered my patients into scalable products and services. For example, personalized supplements, personalized probiotics, nutrigenomics, continuous glucose monitoring, and continuous heart rate variability monitoring—all of which were niche services ten years ago—are now available as consumer products. And they are becoming increasingly affordable, too, as more people discover the benefits of tracking their own biology to achieve their health, wellness, and performance goals.


And while biohacking is sometimes rooted in the latest technology, it can also be low-tech and tech-free, depending on what you want to impact and how far you want to take it. Even the simplest biohacks can transform your health, brighten your spark, charge your cellular batteries, and change your life for the better. Who wouldn’t want in?


How I Became a Biohacker


In some ways, I think I always had the personality for biohacking. I grew up in Peoria, Illinois, a precocious child, extremely headstrong and at the same time a good Christian girl. I was both well-behaved and rebellious, always trying to find creative solutions around anything in my way. I was an overachiever, but at least once a year, I would be sent to the principal’s office for some infraction. In my defense, I didn’t know I was breaking the rules. I remember once writing my name on the playground and a bunch of other kids did the same after me. Only when I was scolded for this did I learn the word graffiti. I think I was literally trying to leave my mark and didn’t see what was so bad about that.


I was generally a happy kid, but I dealt with a lot of health problems. I suffered from multiple infections—ear infections, strep throat, pneumonia, and tonsillitis. Some of my earliest memories are of being in the hospital, something that I think contributed to my affinity for hospitals and my interest in practicing medicine.


Then, when I was about ten, my family experienced multiple tragedies in a short period of time. I was jolted out of childhood. I felt as if I became an adult overnight. I stopped playing with toys and started building my first mini business, sewing American Girl doll clothes and selling them at school. (Of course, this resulted in more visits to the principal’s office.) I wanted to be self-sufficient, even at that young age.


This was also around the time I was assigned a book report on what I wanted to be when I grew up. I took this very seriously. I talked it over with my mom. I told her I was thinking about becoming a doctor but that I didn’t know any girl doctors. She said, “You know, the doctor who delivered you and your sisters is a woman.” Once I realized I could be a doctor too, I committed to this path, and I found a lot of comfort in knowing I had found my purpose. I started reading books written by doctors. Michael Crichton was a favorite. I also got into Russian literature because Chekhov was a doctor and both Tolstoy and Solzhenitsyn wrote about doctors.


By age eleven, I started going through puberty and my hormones were all over the place. My pre-teen years were awkward and confusing. I remember thinking, “Someday I’m going to figure out why all these things are happening to me, and I’m going to find a way to fix them.”


At age thirteen, I found the book Becoming a Physician at the bookstore and got started on outlining my path. The next year I got to high school, and I threw myself into creating the kind of academic résumé I thought a future doctor would require. Because of my high drive and intense focus, I sacrificed my sleep to study. I became interested in supplements, trying to hack my biology before the word biohacking existed.


Once I got to college, I continued to design my life around what I thought would help me become a doctor. I joined all the relevant clubs. I volunteered in hospitals, did research, worked in multiple libraries, and focused on learning how to learn.


That was probably the most influential thing I did—once I learned how to learn, I was able to take any syllabus and read any book and teach myself anything. That’s when the whole world changed for me, academically and intellectually. Learning how to learn is learning how to solve your own problems by deconstructing them so you can customize solutions. I would watch recorded lectures and hardly ever go to class (my problems with focus made it hard for me to pay attention in large auditoriums), but my grades were high. You could say I hacked my undergrad degree.


Little did I know that in doing this, I was laying a foundation for my future as a biohacker, because that is exactly what biohacking is all about: solving your own body problems and figuring out how to reach your own health goals. It can save you time, and the time of any experts you may decide to consult, if you already know what’s going on and what you want to fix. It’s like a cheat code, so you don’t have to start at square one every time you want somebody else’s medical opinion.


When at last I made it to medical school, Dr. Ali, the doctor who delivered me and was my first inspiration to become a doctor, taught me how to perform a C-section during my OB-GYN rotation. It was an incredible moment, coming full circle like that. But medical school was grueling, as anybody who has gone through it knows. Halfway through med school, I was miserable and really struggling. I burned out.


In med school, there was no time for recovery. I started to get average grades, and I wasn’t happy; I had terrible test anxiety. I didn’t feel like myself, so I went to a psychologist and asked him if I had anxiety or depression. I wanted to understand what was wrong with me.


He saw exactly what was going on. Calmly he said, “You’re fine, you’re just a stressed-out medical student who’s not taking care of herself.” I realized I was the cause of my poor performance. I wasn’t paying attention to my health, and so my energy capacity wasn’t sufficient for the demands I was putting on myself. I needed to recharge my batteries.


I was thrilled to know that this was a problem I could do something about. I decided to research everything I could about how to live an evidence-based healthy life. Where was I draining my energy, and how could I replenish it? It didn’t take long for me to figure out that lack of exercise, too much coffee, poor food choices, and not enough sleep were undoing me. I also wasn’t spending nearly enough time with family or friends. I wasn’t getting replenished with human connection. All of these habits accumulated to create a dysfunctional state of insufficient energy capacity.


I began to make changes. I started sleeping normal hours, eating consistently, doing yoga, meditating, and spending more time with my family. (As we’ll soon discuss, these are all biohacks that can help recharge your energy at the cellular level.) As I began to alter my lifestyle, I could feel myself changing. I was happier, and my grades went up, too. After roughly six months of consistently practicing my new self-care regimen, I was transformed. I’d taken my first board exam the year before and my score was average, but when I took my second board exam, I was in the ninety-ninth percentile.


My classmates couldn’t believe it and wanted to know what I did to raise my score so dramatically. “I changed my lifestyle,” I told them. Those test results were a crystal-clear, objective measure of the changes I’d been making, and I couldn’t believe nobody was teaching this to students. (I ended up designing a course for this exact purpose, when I was still a medical student, that became part of the school’s curriculum, and for three years taught a similar course at Stanford designed to help students optimize their performance through lifestyle changes.)


As I reflected back on how far I’d come between those two board exams, I realized that I’d been stressed and anxious for pretty much my entire life. As soon as I started doing the right things for my health, as soon as I started increasing my energy capacity rather than draining it, I was able to take back control of my mind and body and flourish like never before. The equation is simple: greater energy = greater performance.


Becoming a Biohacker


Once I finally became a doctor and began my residency, I found myself frustrated by the limits of the conventional healthcare system, which felt more focused on triaging illness than making people healthy. Why would I want to get entrenched in a system that profits from illness rather than teaching people how to create health? Why would I want to work within a system that doesn’t pay for patients to get lab tests when they’re healthy but is happy to pay for them when they’re already sick? I began to doubt my path. I was very inspired by Dr. Andrew Weil so I researched his career path and realized he left his residency and went on to found the Institute of Integrative Medicine. After much deliberation, I took a leap of faith, completed my intern year of my residency, got my medical license, and started my own practice dedicated to optimizing health.


When I first got into biohacking, a colleague warned me, “Molly, you don’t want to be known as a biohacker because that means you’re trying to bypass the healthcare system instead of going through the system and working with it.” But that’s exactly what I wanted to do! I made a deliberate decision to step outside of the system and its focus on treating diseases, and step into the realm of upgrading human potential.


This is where the promise of true health lies. For example, I measure labs early and often on all my clients. By the time a serious problem shows up on lab tests and is diagnosable, it’s likely been there for a while, slowly developing over years. I like to get ahead of these problems by knowing what’s going on so I can predict and prevent disease.


Would you want to fly on an airplane that gets repaired only when it’s already in the air? No, you would want the airplane to have sensors and be thoroughly checked before it goes out for a flight. The human body is like that airplane, and biohacking is about applying those sensors and doing that maintenance and knowing how that airplane works so you can avoid a crash. That data is feedback that can detect if your “plane” is going to go down in five years, rather than in five days or five minutes, because by then it may be too late.


Biohacking can unlock your understanding that you have been gifted with a power source that originates within your cells. As a woman, you have a uniquely creative energetic power (whether you use it to have children, start a company, grace the world with your art, or perform other meaningful work), and biohacking is a way to expand that creative energy potential so you can fulfill your destiny and purpose in this life, whatever that may be.


There are many complexities, difficulties, and joys inherent to being a woman, and another purpose for this book is to help you discover, contend with, and optimize life as a woman in the twenty-first century. That means I’ll be talking about birth control and fertility, sex and love, food and exercise, and stress as they apply to a woman’s unique biology. I’ll also show you how biohacking—as interesting and complex as it is already—is even more interesting and complex for women, because of the cyclical nature of our lives.


As you embark upon this journey, I want to emphasize that the goal is steady gradual improvement, not perfection. My hope for you is that you can learn ways to optimize your biology so you can perform at your job or heal from illness or injury or take care of your family or just feel amazing as you live the life you’ve chosen to live. To do any of these things, you need ample energy. The goal is to help get your spark back so you can spend the rest of your life empowered, alive, mobile, and resilient.


NOTE: Throughout this book I will refer to various technologies, supplements, apps, lab tests, and more. I’ve created a website that offers guidance on all of my favorite brands and biohacking resources: https://drmolly.co/thesparkfactor/.










PART I



THE HUMAN ENERGY CRISIS










CHAPTER 1



Energy Powers Life


 


While risk reduction and health maintenance are noble, it is time to move the focus and efforts toward positive health potential through improved physical, mental, and social capabilities.


—Craig Becker and William Mcpeck1


Energy. It starts at the very beginning, when sperm meets egg. Scientists have captured on camera a fluorescent green zinc spark that flashes when an egg is fertilized.2 Shortly after fertilization, the egg’s mitochondria begin to do the work of powering embryo development. Mitochondria are cellular organelles that act as the powerhouses of the cell. They store electrical charge like batteries. Keeping our spark bright throughout our lives is a function of how well our mitochondria are able to create, store, and use energy. Without enough energy, the body can’t do the work it needs to do. It can’t fuel life. The strength of your spark and your capacity for energy creation determine how healthy you are.


You may already have a sense about the general state of your spark. Do you feel energetic when you wake up in the morning? Throughout the day? Or do you run out of energy before the day is over? Do you live with pain? That can be a sign of energy deficiency. Do you glow with health? That is a sign of good energy capacity. Is your energy capacity sufficient for what your life, and the world, demands of you? Most of the women I treat would answer no.


In fact, one of the leading complaints in doctors’ offices today is fatigue. I’ve certainly noticed this shift, and so have my colleagues. Many people now consider it normal to be tired all the time, to be susceptible to viruses, and to have mood issues and exaggerated stress reactions, but none of this is normal. In my sickest patients with fatigue, I almost always see a similar pattern: a lifestyle that contradicts the principles of health and contributes to energy deficiency and immune system dysfunction. They get hit with a big stressful event, catch a nasty infection, and don’t recover to their previous energy level. They stay at a suboptimal level of health.


When you don’t have enough energy, you can feel it. Your brain can’t function optimally, your body can’t operate efficiently, and your life can feel more difficult, strenuous, and unsatisfying. If you aren’t sick yet, over time, sustained insufficient energy production will almost certainly result in illness. Energy is the primary underlying factor in both longevity (length of life) and healthspan (length of health). If you want to live long and enjoy your life right now and right up to the end, expanding your energy capacity to brighten your spark is where to put your focus.


Length of Life vs. Length of Health


Your healthspan is the portion of your life that you live without disease or disability, during which you remain vital, mobile, engaged, and cognitively sharp, and it is a function of energy production. The more energy you produce in your cells, the better your body will function and the longer you will remain healthy. People tend to think about and focus on lifespan, using drugs and surgery to prop up health while enduring a process of slow breakdown and decay. But if you lengthen your healthspan, you’ll get more years of active, energized, and disease-free life. Isn’t that what we all really want?


When we look at the health profiles of the longest-lived humans (the supercentenarians who live past 110), we see clearly that they eventually develop the same chronic diseases most people get. The critical difference between these people and the general population is that those who live the longest become sick only in the last few years of their lives—and sometimes only in the last few months or weeks. They have a long healthspan.


By contrast, chronic disease decline is typically long and slow, causing decades of disability and pain before the end. That’s how most people go, so it may seem inevitable, but the truth is that in most cases, whether or not you will spend the last few decades of your life in decline is not predetermined. In fact, it is mostly self-determined. How you live now—how you build and maintain your energy capacity—will determine how you live later.


There is a long-standing belief that longevity is inherited, but according to the most recent research, only about 10 to 20 percent of the factors that influence your lifespan have a genetic basis.3 Lifespan in the U.S. has increased by about 60 percent since 1900, due in part to the reduction in infectious disease–related deaths as a result of public health interventions like sewage and wastewater treatment, food safety, vaccines, antibiotics, and changing cultural views of personal hygiene.4 But since 2014, when the average life expectancy in the U.S. was 78.9 years of age, lifespan has been trending downward again.5 According to the CDC,6 life expectancy in the U.S. in 2020 was 77.3 years of age (averaging men and women—women’s lifespan is always a bit higher). Life expectancy dropped by another 1.5 years in 2020 due to the COVID-19 pandemic, but that just sped up what was happening already. The U.S. is shockingly low on the list of developed countries when it comes to lifespan. (Japan is the highest.)


If you look at the actual causes of death over the last decade, you can see that modifiable behavioral risk factors (e.g., poor diet, physical inactivity, smoking, drinking, excess stress, social disconnection, etc.) underlie most of the chronic diseases that are killing us. Take the number one cause of death, heart disease, which kills more women and men than any other disease and costs about $1 billion every day in medical costs and productivity losses.7 Heart disease often strikes in middle age—a surprising number of people have heart attacks between the ages of thirty-five and sixty-four—but according to the American Heart Association, 80 percent of cardiovascular disease, including heart disease and stroke, is preventable.8 Cancer, another common cause of death, may also be at least 50 percent preventable9 through strategies like quitting smoking, eating a more nutritious diet, drinking less alcohol, getting vaccinated against viruses like hepatitis and the human papillomavirus (HPV), and taking measures to protect against skin cancer.


Then there is diabetes, which is startlingly common in the U.S. More than 10 percent of Americans have diabetes, one in three has prediabetes, and rates are rising fastest among young people.10 But only 10 to 15 percent of type 2 diabetes risk is genetic, which means that the development of this disease is highly influenced by lifestyle, socioeconomic, and environmental factors. Tragically, 84 percent of people who have prediabetes aren’t aware of it, and 21 percent of people with diabetes are undiagnosed.11


Most twenty-first-century humans have lifestyles and environments that create the conditions for mitochondrial dysfunction. This impairs metabolism, leads to insufficient energy capacity, sets off inflammatory alarm signals, ages us prematurely—and results in the development of chronic disease. Because mitochondria—organelles inside of our cells—produce energy, the number and health of our mitochondria determine our energy capacity. That is why I call the mitochondria our “batteries.” Compromise your battery capacity and you compromise your health, because your body has less energy to devote to keeping you well.


It is true that there will always be a percentage of the population who, for some reason, become sick despite what their genetics and lifestyle should predict. But it’s also true that most people can prevent or delay the onset of chronic metabolic disease by maximizing energy capacity and minimizing energy drain.


Since most people today are living with suboptimal energy production, it’s not surprising that, according to the National Center for Chronic Disease Prevention and Health Promotion, 60 percent of Americans already have at least one chronic disease.12 I’m not trying to live to 150 like many Silicon Valley longevity seekers. What I care about is maintaining my quality of life for as long as I possibly can. At some point, our lives will end, but the end of a functional body and a functional brain does not have to precede the end of life—at least, not by as much as we tend to think.


If you start optimizing your energy capacity when you’re still healthy (or even just fairly healthy or somewhat healthy), you could significantly delay the onset of disease and disability. You can square off the healthspan curve, ensuring a better quality of life for longer. If you are lucky, you may end up as one of those supercentenarians who celebrate their 110th birthday in good health.


[image: illustration]


Increasing healthspan to the maximum possible requires that you stop doing things that compromise energy capacity and start doing things that increase energy capacity. It’s really that straightforward. If you want to build health, live longer, and lengthen your healthspan, the goal is to build your energy capacity by optimizing your mitochondrial function. Create more and bigger batteries with more capacity to store energy, keep them charged, and use them wisely. That’s how you get your spark back. And that, at its crux, is the foundation of health.






ANCIENT GENETICS IN MODERN BODIES


Humans have always had to contend with stressors, but the stress we face today is different from the stress faced by our ancestors. We live in an artificial (electrically powered, indoor) and profoundly polluted environment, out of sync with the natural rhythms of the sun and seasons. We live in a culture that emphasizes pleasure and convenience while also demanding extreme productivity and perfection. We exist often in isolation from extended family, communicating with friends and family through screens, and hunched over devices with little to no awareness of the outside world. We have developed a modernized human existence that directly contradicts our genetic adaptations. We are not made to be sedentary, to overeat, to never fast, to experience chronic, unrelenting stress, to have sunlight-mimicking screens in our faces at night, to resist feeling our emotions, or to live alone with no meaningful tribe. It’s a genetic mismatch that is out of alignment with nature and directly compromises energy production, reducing quality and length of life.









Health Is the Ability to Adapt


To truly understand how energy capacity underlies health, let’s take a closer look at what “health” really entails. In 1948, the World Health Organization (WHO) defined health as “a state of complete physical, mental, and social well-being and not merely the absence of disease or infirmity.”13 That’s a high bar, and a pretty unrealistic one. Humans tend to catch viruses, break parts of themselves, and generally experience wear and tear with age, especially if they live life vigorously. Who would you say is healthier: the person who sits in a chair all day eating salad and taking no risks, or the person who climbs mountains, dives into oceans, and travels the world, and because of all that, has suffered from stress fractures, ruptured tendons, and the occasional rogue virus? Part of understanding what health is, is to think about what health is to you. How do you want to use your energy? What do you want to get out of your life? Do you value safety or adventure? A contemplative life or a dangerous one?


Taking this personalization into account, I think the best, most accurate description of health I’ve seen comes from Machteld Huber’s 2011 definition14 of health as “the ability to adapt and self-manage in the face of social, physical, and emotional challenges.” That is how I define health—the ability to adapt to adversity. Life is constantly hitting us with challenges, and how we react and adapt to those challenges is the real marker of health. Our health is tested by our capacity to handle major stressors and be resourced emotionally, physically, spiritually, and socially to bounce back and continue to thrive.


Unfortunately, too many women are already in the process of mental and physical breakdown. They aren’t adapting. If you have a chronic disease, you aren’t adapting. If you’re tired all the time, you aren’t adapting. If you can’t stop overeating or undersleeping, overworking or underperforming, overstressing or underexercising, isolating or obsessing over social media, running on caffeine and fumes or self-medicating with alcohol or other substances, you aren’t adapting.


Why don’t we know how to adapt to adversity? That’s the four-trillion-dollar question (because that’s the amount of money people spent on healthcare in 202015). People—especially women—are tired, worried, burned out, and stressed. We push ourselves to overachieve, agonize over the future, and feel paralyzed by a fear of failure (or a fear of success). Many of my female friends and followers describe dealing with the insidious effects of trauma, clinical depression, debilitating anxiety, and an inner battle about the basic worth of and ownership over their own bodies. Something is obviously wrong, but we see few mainstream solutions other than vague general advice like “Lose some weight” or “Get more sleep” or “Try not to be so stressed.” And these issues are affecting younger populations than ever before. According to the American Psychological Association,16 millennials and Gen Z report the most stress of any age group. It used to be that the youngest adults had the brightest spark. That has been compromised by the human energy crisis.


But there is hope. Even if your doctor isn’t telling you what to do about your undiagnosable, vague, life-compromising symptoms of energy depletion, there is plenty you can do on your own. You can start slowly and gradually build your energy capacity back up again. You can make more batteries, keep them charged, and use them in a way that increases their capacity rather than draining it. This is how you create a more resilient body that can adapt and manage in the face of adversity. This is how you turn up your spark.


Assessing Your Spark


If you were a video game character, what would your energy level look like right now? Are your levels topped off, or are you on the last of your lives? Imagine you encounter an opponent, and you lose all your energy. If you have multiple lives, you might live to fight another day, with a fresh tank, as you keep playing and achieving greater energy levels with greater skills mastered. But if you don’t build up your energy levels, you’re not going to get to play the game for very long.


Understanding this concept is the key to unlocking the techniques in this book. If you think about your energy capacity, as measured by your mitochondrial health, in those terms, it can be easy to conceptualize what lowers your energy level and what fills you up. You have to build your health every day, like a muscle, to keep increasing your energy capacity, and you build it by way of the choices you make. The more capacity you build, the more dividends you reap and the better you can adapt to stressors.






AVOIDING THE “HEALTHCARE” SYSTEM


One of the best reasons to be healthy might simply be to avoid having to use the “healthcare” system. But let’s call it what it is: a sickness billing-industrial complex. Today’s medical system is designed to code for disease, disability, and death, and charge you for services to manage your care rather than reverse chronic illness. Healthcare costs a lot of money, and it doesn’t give you or your doctor autonomy. Once doctors are in practice, they become subcontractors of insurance companies, whether they like it or not. They aren’t incentivized to practice in a way that promotes health and flourishing. The system doesn’t educate them on nutrition or lifestyle medicine, so most doctors today are not equipped to approach health in this way, anyway.


What’s more, the U.S. healthcare system is based on a militaristic, bureaucratic structure that requires physicians to sacrifice an enormous amount of their lives and their own health to care for others. I say this from a perspective of personal experience because I was once a part of this system. Burnout is pervasive because most physicians are operating at an unhealthy capacity due to the great burden of disease in the populations they treat. Doctors have some of the highest rates of suicide of all professions.17 Their energy drain exceeds their energy capacity, and they break down.


It is absolutely crazy that we let our economy (18 percent of our GDP) depend on the sickness of our society. Do you really want to rely on overworked doctors operating in an antiquated and ineffective system? When you really need them, you will really need them, but with biohacking and a lifestyle that promotes energy capacity and resilience, you can significantly influence whether you’ll ever have to rely on the healthcare system for more than crisis intervention.








Before I started taking my health seriously, I was drinking way too much caffeine, I didn’t sleep well, and I never exercised. I was lazy with my nutrition—I would eat cereal as a meal (multiple times a day). I had no stress management practice and I had tons of anxiety. I wasn’t building up my energy levels with sleep, exercise, and good food. I was draining my energy levels. After I started cutting back to a cup of coffee a day, sleeping regularly, doing yoga daily, eating a more plant-focused diet with balanced nutrition, and meditating regularly, I was able to do more work with less effort.


Understanding how to do that requires knowing where you are, then setting goals for where you want to be. You can start by frankly assessing your energy levels right now. Here are some signs that you have insufficient energy capacity:


•   RUNNING OUT OF ENERGY BEFORE THE DAY IS OVER. Do you feel like you need a nap (or a double espresso) halfway through the day? If you can’t make it to bedtime without feeling like you’re dragging, that’s an obvious sign of drained batteries.


•   GROGGY MORNINGS. How do you feel when you wake up in the morning? A lot of people can’t get out of bed without an alarm. Waking up naturally and feeling good in the morning is a sign of high energy and good health.


•   POOR SLEEP. Do you sleep peacefully throughout the night or do you wake up frequently? Sleeping soundly through the night and feeling refreshed in the morning is a marker of energy capacity and an important way to charge your cellular batteries.


•   GENERALLY UNSTABLE MOOD. If you often feel erratic, have mood swings, or feel anxiety or depression, these are consequences of poor health or health problems. Low energy capacity has negative effects on the brain. Your brain uses more energy than any other organ in the body, so when your energy system fails, so will your brain.


•   INABILITY TO FOCUS. If you are struggling with focusing on work and finding it hard to concentrate, this is another sign of energy deficiency. Brain fog and the inability to manage a complex life are signs that the brain isn’t getting a steady stream of energy.


•   NEEDING TO EAT ALL THE TIME. This could be a sign of stress, blood sugar regulation problems, or a high-carb, low-nutrient diet contributing to metabolic inflexibility, or difficulty switching from burning carbs to burning fat. Over time, this leads to reduced energy capacity. Overeating is one of the quickest ways to compromise mitochondrial health.


•   POOR RELATIONSHIP QUALITY. This one may not seem directly related to health, but if you don’t have at least several deep relationships with other people, it will be very difficult to be truly healthy. Healthy, supportive relationships greatly reduce stress and improve quality of life. Not having these can seriously compromise energy capacity.


•   LOW STAMINA, ENDURANCE, AND STRENGTH. If you have issues with stamina, endurance, and strength, those are direct reflections of a lack of sufficient energy. With a lot of energy capacity, you’ll have an easier time with exercise, even when you’re just getting started. If you struggle with a few flights of stairs, your mitochondria need attention.


•   FLEXIBILITY AND BONE STRENGTH. Weak bones and stiff joints are a sign of declining energy that is compromising your structure.


•   DULL SENSES. Your senses are related to nerve function. Good vision, hearing, sense of taste and smell, and sensitivity to touch are reflective of strong electrical “wiring.” Dull senses mean the wiring isn’t working.


•   DULL SKIN. When you look at somebody who’s really vibrant and healthy, they look like they emit light (even as they age). This is called skin autofluorescence. Compare that to somebody who looks sallow or who has poor skin quality, whether that’s cystic acne, excessive wrinkles, or dullness. These are signs that there is some form of hormone dysfunction (often due to insulin resistance). People who suffer from diabetes and have impaired mitochondrial function have skin that emits less light than healthy people’s.18


•   VISCERAL FAT. While many look to the number on the scale as a marker of health, what matters more is the type of fat you have. A little bit of excess weight isn’t going to harm you, but if you have visceral fat (the fat that gets packed around your organs)—even if you are slender—then that is a marker of poor health. This is best measured by a DEXA scan or MRI, but it’s also indicative of visceral fat if you are a woman and your waist size is greater than thirty-five inches (or greater than forty inches for a man).


•   BRITTLE HAIR OR NAILS. These are external markers of health, like leaves on a tree or a plant. Droopy, dead, or shedding leaves (out of season) on a tree are signs that the tree isn’t healthy, and stress-related hair loss or dry, brittle, or prematurely gray hair19 (defined as having gray hair before the age of twenty in Europeans, before twenty-five in Asians, and before thirty in Africans) can be a sign of mitochondrial dysfunction.


If you checked multiple boxes on this list, you are probably suffering from insufficient energy capacity, and it’s most likely due to your lifestyle. There are four basic factors that reduce energy capacity and four basic factors that increase it. Think about how you are doing in each of these areas:


REDUCES ENERGY CAPACITY


1.   Inactivity


2.   Overeating and poor nutrition causing chronic inflammation


3.   Too much stress


4.   Social disconnection



INCREASES ENERGY CAPACITY


1.   Exercise and recovery, to build cellular batteries


2.   Eating the right foods in the right amounts at the right times, to charge cellular batteries


3.   Effective stress management with sufficient sleep,
meditation, and nature exposure, to properly use cellular batteries


4.   Human touch and connection, to plug in and thrive


Throughout this book, I’ll share biohacking strategies to help you overcome the challenges on the first list and embrace the habits on the second list, so you can maximize your energy production to increase your healthspan.


Preparing to Pursue Health


Energy is the foundation. Biohacking is the means. Health will be the result. It’s not complicated, but it requires a commitment to create health within yourself.


Pursuing health may sound like something everyone would want to do, but when it comes to making actual lifestyle changes, the reality can be more difficult than the concept. You know you should exercise and eat more vegetables, but what if you just don’t have the energy to do what it takes to create energy? Or what if you simply lack the material or emotional resources required to thrive?


You can only start where you are and work to the best of your ability to take steps in the right direction. But that’s all you need to do. You can invest a lot of time or a little. You can spend a lot of money or none. You can have big goals or small goals. It’s your path. Whatever you want to do or can do, this book can help you do it your way. Biohacking is ultimately personal. It’s about learning to listen to your own internal wisdom, whether you do that with fancy tech or just by getting quiet with yourself and paying attention.


The energetic changes I’ve experienced by biohacking my health have been incredible, inside and out. I have more energy, better focus, better digestion, and a sharper mind than I’ve ever had before (not to mention, my hair is thicker, my nails are stronger, and my skin is clearer—these are external markers of health). But to really inspire you to embark upon this journey with me, let’s look at some compelling reasons why making an effort (and I’m not going to pretend it’s not an effort) to pursue health is worthwhile. These are three bigger-picture advantages to actively pursuing health that you may not have thought much about before:


•   SURVIVAL/GAINING EVOLUTIONARY FITNESS. Simply put, if you’re healthy, you will be better able to run away if you need to, less likely to fall, and more able to lift heavy things (you never know when that might be a matter of life and death), fight off a threat, or think your way out of a bad situation. You’ll also have a more discerning immune system to fight off viruses, bacteria, and cancer cells that might try to take you down. Your heart, lungs, blood vessels, liver, kidneys, and pancreas will be stronger, so you’ll be less likely to get heart disease, lung disease, atherosclerosis, liver and kidney disease, and diabetes. You’ll have strong joints and dense bones, so you’ll be less likely to have a life-threatening accident, break a hip, or be crippled by arthritis. If you desire a family, your reproductive health is likely to be stronger. You’ll also be in a much better position to compete for the life you want in a world that still prioritizes the needs of men.


•   HAVING OPTIONS, CHOICES, FREEDOM, AND THE CAPACITY AND INNER RESOURCES TO DO MEANINGFUL WORK. Health gives you more possibilities and options. Energy helps you do more of what you want with your life, and that is what can give your life meaning. That could look like going to college, or building a company, or supporting others in your community. Whatever it is that is meaningful to you, energy capacity and the health it creates can be just what you need to commit yourself to your own life, your relationships, and your mission.


•   HAVING A BETTER QUALITY OF LIFE. Health means greater productivity, better efficiency, and less fatigue, so whatever you are doing, you can feel better and enjoy yourself more while you’re doing it. You’ll have increased focus and improved executive function, be in a better mood, sleep more peacefully at night, have inner calm and confidence in your abilities, live free of chronic pain, and maintain your autonomy as you age, since you will be less likely to be physically dependent on others.


Health is a means to an end that goes beyond just surviving. It’s the fuel for achieving your goals, actualizing your purpose, and achieving your potential. You can learn how to prepare your body for worst-case scenarios and monitor your body so that you can intervene before minor issues became serious problems. You can feel amazing rather than just okay. You can feel awake to your life rather than foggy and tired. And you can start right now.










CHAPTER 2



Mitochondria


YOUR CELLULAR BATTERIES


Your 40 trillion cells contain at least a quadrillion mitochondria, with a combined convoluted surface area of about 14,000 square metres; about four football fields. Their job is to pump protons, and together they pump more than 1021 of them—nearly as many as there are stars in the known universe—every second.


—Nick Lane


We are collectively experiencing a human energy crisis, and, at its root, the fatigue that plagues so many of us is a result of mitochondrial dysfunction. When the powerhouses of the cell stop operating properly, energy deficiency follows, and energy deficiency precedes all chronic disease, so in many ways, biohacking health really comes down to biohacking mitochondria.


We have a bidirectional relationship with these tiny energy producers: they influence everything about our experience of life, and they are influenced by everything we do. Fortunately for us, their sensitivity to their environment means that it’s relatively straightforward to hack our mitochondria, to start increasing energy and start improving health almost immediately.


How Mitochondria Generate Power


There is a widely accepted theory that mitochondria evolved from bacterial life-forms that, over the course of evolution, were absorbed by host cells to help them better harvest energy from their environment. Through this symbiotic relationship, the extra energy these bacteria created for the host organism enabled the evolution of higher and more complex forms of life. Mitochondria may have played an instrumental role in human evolution. What was once a symbiotic relationship between two separate organisms is now a mutually beneficial fusion of two into one.


But mitochondria are not human. They are their own organisms. They have their own DNA. We are interdependent but separate. Considering you are serving as their host, you might want to understand a little more about these “tenants” who live in and on your body. Understanding how mitochondria work for you will help you understand how to optimize them, so let’s dial in and take a closer look. (I promise I’ll go easy on the really technical stuff, to keep you interested.)


Here’s a basic question: where does energy originate from? If you take it all the way back, energy originally comes from the sun. Plants capture sunlight and store it as energy inside their cells. Animals eat plants, and the energy in those plants feeds the mitochondria in the animals, to make energy for them. Humans eat the animals and the plants, and our mitochondria harvest energy stored in the animals and plants we eat to make energy for us. Energy production itself is analogous to a solar-powered pump in a hydroelectric dam that pushes water slowly up the dam’s reservoir. When energy is required, the dam opens, causing water to flow, and the turbine spins, producing energy.


In the case of mitochondria, that energy comes in the form of adenosine triphosphate, or ATP, the energy currency in our cells that is made, saved, and spent by our mitochondria. Mitochondria act as both batteries to store this energy and capacitors to deploy it. Our bodies spend energy produced by the cell doing work, whether that’s at the cellular level (like cleaning the cell of waste) or beyond (like building our structure and using our muscles). Since we are made of cells, everything we do happens not just at the macro level that we see and perceive (cleaning the house, mowing the lawn, using our brains to work, having sex, running, talking . . . in other words, living) but at the cellular level, where the energy is being made. This is why, when mitochondria don’t receive all the things they need to make energy, we notice. Lose energy at the cellular level, and you lose energy at the life level.






LIGHTNING INSIDE YOUR CELLS


According to Douglas Wallace, PhD, the director of the Center for Mitochondrial and Epigenomic Medicine at the Children’s Hospital of Philadelphia, mitochondria generate 90 percent of our cellular energy, and each mitochondrion holds 0.2 volts. Each of us has about 1017 mitochondria in our bodies, so that means you contain more potential energy than a lightning bolt!1








While making energy is the primary function of the mitochondria, they do other things, too. They are involved in the oversight of critical biological processes across your entire system. For example, they direct much of your cellular housekeeping. They are in charge of apoptosis, or programmed cell death that eliminates potentially harmful cells, as well as mitophagy, which is the cleaning out of malfunctioning mitochondria that no longer carry a charge.


Mitochondria also influence how your energy is allocated through cellular signaling between phases of growth or breakdown of tissue such as muscle. Under times of threat, it helps produce more stress hormones so you can respond to emergencies better. Mitochondria will do everything in their power to protect your precious energy stores and commit them only to what is essential. When you feel safe and have enough essential nutrients, mitochondria help direct your resources to secondary functions like building muscle, digesting food, and procreating. This is why, when we are highly stressed, things like digestion, detoxification, fertility, and athletic performance can suffer, and we hold on to fat more stubbornly. It’s harder to lose weight under stress because our bodies want to make sure we have enough energy available to get us through the perceived challenges.


Mitochondria and Immunity


Mitochondria are instrumental in the body’s immune response, and stress can compromise how effective mitochondria are at powering the immune system. If you aren’t making enough energy due to chronic stress, your immune system won’t get enough energy to work efficiently. Since the immune system serves to both detect and combat invaders like pathogens such as viruses and bacteria, it needs a lot of energy.


You can see how this plays out with chronic fatigue syndrome (CFS). In the summer of 2019, I was seeing a number of patients with CFS so I spent a good amount of time researching this condition (it’s sometimes called myalgic encephalomyelitis). I discovered that almost all my patients had preexisting highly stressful lifestyles and either a major infection or series of previous infections, combined with an acute life stressor that completely broke down their health.


When these patients got hit with an infection, they couldn’t respond to the invaders appropriately because they already had depleted energy. The bugs (e.g., viruses and other intracellular pathogens like Lyme, syphilis, rickettsia, etc.) were able to enter and hide inside the cells. Many viruses can hijack cellular machinery for their own purposes, which causes massive energy drain, inflammation, and fatigue. Some, like HIV, can even commandeer mitochondrial proteins, increasing their chances of replication inside the cell.2 Once viruses enter the cell, they can replicate and kill the cell, releasing the viruses into the system.3


When this happens, we can often detect insufficient mitochondrial energy production. A 2020 study4 found mitochondrial abnormalities in people with chronic fatigue syndrome. In an older study from 1991,5 researchers took muscle biopsies of fifty patients between one and seventeen years of age who had been suffering from chronic fatigue syndrome after a viral infection and found obvious mitochondrial degeneration in the muscle fibers. Many people who have recovered from viruses continue to have prolonged chronic fatigue because of degenerated mitochondria.


After some research into all of this, I wondered why the mainstream health system doesn’t pay more attention to chronic fatigue conditions and their link to viruses. In fact, in August 2019, I said to a friend, “We don’t know enough about viruses, and we are way overdue for a plague.” I had a feeling that if a viral plague were to happen, we would see massive amounts of chronic fatigue syndrome. When the pandemic hit in 2020, unfortunately I was not surprised by the emergence of chronic or “long-haul” COVID. The COVID-19 virus can enter and infect cells. This infection causes massive mitochondrial dysfunction, inflammation and oxidative stress that damages cells leading to downstream organ dysfunction, especially in the lungs. The way I see it, inflammation is like fire, oxidative stress is like smoke, and mitochondrial dysfunction is like the power getting cut.


This is why you see global manifestations of disease and debilitating fatigue across all body systems with long-haul COVID. The most mitochondrial-rich and most energy-demanding organs (the heart and brain) display the most obvious problems (e.g., heart palpitations, myocarditis, brain fog, tinnitus, and loss of smell). Muscle cells are also rich in mitochondria, which is why general fatigue and fatigue with exercise are so common in chronic fatigue syndrome and chronic COVID.


I’m often asked how to fix long-haul COVID or chronic fatigue syndrome. This is an active area of research right now and we are sure to learn more about it as more results come in, but for now, if you are currently suffering from some of the effects of chronic or long-haul COVID, these are some of the interventions I recommend to help improve mitochondrial function after viral infection:


•   LYMPHATIC DRAINAGE. You can work on lymphatic drainage on your own by sweating in a sauna, dry brushing, doing self-massage, foam rolling, walking, and doing yoga, or you can see a practitioner who specializes in lymphatic drainage massage. These practices help pump lymph fluid through the body, which helps with detoxification and immunity.


•   BREATHING EXERCISES. Breathing practices are important for helping to heal the lungs and restore proper lung capacity following a respiratory infection. Respiratory muscle training involves using an incentive spirometer (a handheld resistance device to practice forced expiration, which you can get from your doctor). Cough exercises involve performing ten active coughs a day. Various breathwork practices can also help relieve stress while recovering from infection. See a few I like on page 199.


•   ANTI-INFLAMMATORY DIET. COVID-19 involves massive inflammatory injury to the body, so it’s important to eat an anti-inflammatory diet. Eat a lot of colorful vegetables, along with some fruit, legumes, fatty fish, grass-fed lean protein or wild game, spices, and nuts and seeds, and consume few or no refined grains and processed foods. It’s also especially important to avoid any known food sensitivities. (For more on diet, see chapters 6 through 9.)
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