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PREFACE

LATE IN 2020, HEADLINES SWIRLED around the health story of the year—probably the health story of the decade. The world was focused on vaccines and ventilators, on death rates and masking guidelines. COVID-19 consumed us—and for good reason.

But for the better part of that year and the previous two (and really, since I had graduated from medical school), I had spent much of my time looking at the other end of the spectrum—the jaw-dropping medical, technological, and scientific advances that were about to significantly extend lives, rather than shorten them.

Over the course of my career, I had immersed myself in stem cells, genetics, robots, and more. But I wanted to see some of these new game-changers in action. So, one day in December 2020, I walked about a half-mile on the Cleveland Clinic Skyway from my office to the 3D Print Lab of the Lerner Research Institute at the clinic. There, I met with Ryan Klatte, its principal research engineer and director. He holds a Ph.D. in engineering and loves talking about the 3D printing of organs.

Around the lab—about the size of a modest living room—Ryan showed me the group’s printers, as well as a few of the model organs and body parts they had produced. Pediatric hearts with complex congenital abnormalities, a pancreas with a specific tumor close to a bile duct, a kidney with arterial abnormalities, fatty tissue for a breast reconstruction, an aneurysm. They had all been modeled from CT and MRI scans of real people, with the tissues in question printed with different color resins. This way, a surgeon could examine the model in three dimensions and make decisions based on the patient’s specific anatomy—before operating.

Ryan showed me a model of a liver from a potential donor. The colored resins clearly showed where veins, bile ducts, and vessels resided, so that surgeons would know exactly where to cut to avoid hitting parts of the circulatory or biliary systems that could cause life-threatening damage.

Though all human anatomy is essentially the same, there are some minor differences—placement of fat, the road map of blood and bile vessels—from person to person. When doctors can see the organ (or tumor or tissue) in three dimensions before they operate, they are able to design an efficient, effective, and safe surgical strategy (especially in cases with challenging or distorted anatomy). These 3D models were saving people’s lives in ways that were never possible before.

But that’s not where the story ends. It’s actually where it begins.

What if that same 3D printer could produce not only models of organs, but the organs themselves? Now, plastic thrown into recycling bins is transformed into resin to build replicas. But what if unwanted fat from liposuction operations could be “reprinted” as a new heart or breast? What if these printers could use young cells to print actual organs, cells, and tissues—any you need—to replace the dysfunctional ones?

This process, of course, would be incredibly complex. But in essence, here’s what it would involve:

1.   Filling the printer’s cartridges with three or more kinds of cells: those of the tissue or organ being created, and those forming vessels and nerves needed to connect it to the body.

2.   Printing a matrix in the shape of the organ, made of biodegradable material, that would stand in for that organ until the cells could grow into it and take over.

This could be our future.

Development of this kind of technology is now happening all over the world. And so is work on many other major advances that are about to fundamentally change the way we approach medicine and health.

That’s what this book is about—the “what ifs” that are knocking on society’s door.

What if. . .we could replace organs by printing new ones?

What if. . .we could reprogram our dying cells to be youthful ones?

What if. . .we could rewrite our DNA to lead us to a healthier future?

Not only would we live longer, but we would live younger. In 1998, we believed age 60 could be the new 40. In 2030, that potential expands dramatically: 90 could be the new 40. Old age wouldn’t be, well, old.

Of the 14 major areas of new research developing around longevity (see pages 59–60), there will be a few treatments that become commonplace and help you stay younger longer (while it’s impossible to predict which ones, we have our guesses). Those advances will exponentially change society and our economy and will also change you and your future.

My co-authors, Peter Linneman, Ph.D., and Albert Ratner, and I refer to this transformation as the Great Age Reboot. This book contains our research explaining what that reboot means for you: what breakthroughs are on the horizon, and what you can do to prepare for the coming shift.

Longer lives made possible with these medical breakthroughs will be healthier and more productive lives, which will have a major benefit to the economy. As a result of large population increases due to greater longevity, and the increase in productive human capital, the economy will present much greater opportunities for humanity, and for solving inequalities. (Yes, government policies are going to have to keep up—when 90 is the new 40, the Congressional Budget Office will have to stop thinking that everyone over 65 is only a cost to society.) The Great Age Reboot is coming—and it’s coming fast. Now is the time to prepare for the crucial decisions that will come with it, and for the youth and joy that will be yours to achieve if you want them.

We look forward to joining you on this unprecedented journey.

—Michael F. Roizen, M.D.

Chief Wellness Officer Emeritus, Cleveland Clinic


| INTRODUCTION |

WHAT IS THE GREAT AGE REBOOT ALL ABOUT?

SOMETIME IN THE NOT-TOO-DISTANT future, our medical landscape will look like this:

•   You will 3D-print a new organ to replace a diseased one.1

•   A robot will remove plaque from your arteries, and you will not need stent surgery.2

•   If you have the gene that shows you’re predisposed to colon cancer, a snip here, a snip there, and—boom—you will cut that gene out of your DNA. And colon cancer out of your future.3 4

Some 100 years ago, most people couldn’t imagine a world with antibiotics or immunizations, let alone MRI-guided robotic surgery performed on a patient in an operating room in Cleveland, Tennessee, by a surgeon in Cleveland, Ohio. But these breakthroughs are all very real—and are becoming commonplace—in modern medicine.

So today, while you might not be able to fathom the robotic surgery, gene editing, and other incredible medical advances that await us, they are coming.

In fact, in some cases, they’re already here.5

That’s because we are now living on the cusp of the Great Age Reboot: a period of scientific and intellectual advancements that will not only change the way we live, feel, and act, but transform our culture as we know it. Believe it or not, within the next 10 years the world will rocket into new norms of aging, new population increases, new life spans, and new ways of living. The changes will be radical, and they will come fast.

In developed countries today, the average life expectancy at birth is about 81; a few people live until about 110, and, in extreme cases, 120-plus. But our projections, based on scientific advances in the major areas of aging research, show that by 2030 you will be able to slow your rate of aging—likely to an average life expectancy for those now over 40 to at least 108.

And down the line, it will not be uncommon for people to regularly live to 115 and even 130. That jump—from 81 to 108, 27 or more years of living in just 10 years—is unprecedented, representing a 1,100 percent increase over the two-and-a-half-year average gain we’ve obtained per decade for the last 140 years.

You may be asking, what does this look like? After all, who wants to live longer if it just means living older?

Nobody.

But hear us out: This aging boom will actually lead to more “prime-living” years, not “elderly,” downtrodden ones. Think of it this way: You won’t just be living longer. Instead, you’ll be extending the period between ages 30 and 60 to between 30 and 90.

And here’s another way to think about it: Your 20s will last maybe 15 or 20 years. Same goes for your 30s and 40s. In fact, there’s a very high chance that sometime between 2025 and 2035, the typical 95-year-old will look and function more like the typical 50-year-old of today.

What this means in practice is that a person’s biological age, or “RealAge,”* could be half that of her calendar, or actual, age—assuming that person has made advantageous health and lifestyle choices.6

And wait, there’s more: In the not-so-distant future, 95 won’t be an upper age range; it will have become the norm. Of course, if you’re older today, the window of your aging potential is smaller. But happily, all of us have the ability to make changes that can lead to a longer and healthier life. That’s because the key to these mind-boggling numbers is not your calendar age, but how you live and feel.

So when it comes to the Great Age Reboot, the question isn’t whether you want to live to 110 or longer. Rather, it’s whether you want your 20s through your 70s to be extended so that you have more years feeling better and younger. In Japan, as well as in many other countries and cultures, people have embraced this concept of “young old,” or “yold,” meaning old in years but young in feeling, looks, and function.7

In short, we believe that longevity is not only the next disruptor, but the greatest disruptor ever. It has the potential to cause changes even more sweeping and powerful than the invention of the chip (micro, not potato!) 60 years ago.8 The Great Age Reboot will be defined by advances that will extend your life and improve its quality in what will seem like incredible ways.

Ultimately, though, living longer—and being both healthier and wealthier while you do so—has a lot to do with you. You must make good choices now. You must take care of your body and brain. You must save wisely every day. The healthier you are when these revolutionary changes arrive, the more they can help you.

Therefore, we believe that in order to benefit fully, you have to prepare yourself for the coming reboot. And that’s what this book will do: reveal what’s on the horizon, explain how it will enrich your life, and unveil what you can do today to be ready for the future and make sure you get the fun and joy of it.9 10

To help you prepare for the Great Age Reboot, we’re going to break this book into four sections:

In Part 1, we’ll explore the origins of longevity and give some of our predictions for the future.

In Part 2, we’ll look at some of the most fascinating and promising medical breakthroughs.

In Part 3, we’ll take a step back so we can see the big picture: what these important changes mean for our bodies, our economy, and our society as a whole.

And finally, in Part 4, we’ll offer a customized plan to help you prepare for, embrace, and enjoy the Great Age Reboot.

Let’s face it: Big changes are afoot. We are in the midst of an extraordinary biological and societal revolution that is affecting human life span even as we write. Sure, it may be difficult to picture a youthful 95-year-old. But you know what? In the 1930s, few could picture a youthful 65. Someone in the early 1900s never could have imagined living until 80.11

Will you decide to change with the times? Will you prepare to stay younger longer by extending the good years? And will you help society change?

As we stand on the brink of the Great Age Reboot, those decisions are yours to make.


* RealAge was developed by Mike Roizen—using thousands of scientific studies—to show how your body could act if it were an age different from your calendar age (younger or older), based on dozens of your lifestyle choices and biomarkers.




PART 1

YESTERDAY TO TOMORROW

How the history of medical breakthroughs reveals something about our future

We are all living longer. Since the 1800s people in developed countries have gained a few years of life expectancy every decade.1 But with revolutionary breakthroughs in science now available and many more in the pipeline, we are seeing fun-filled, healthy life extension of 20 to 30 years or more—perhaps as soon as the 2030s. Within that window, it will be commonplace for people to live to 120 and beyond.

The COVID-19 pandemic that killed so many people around the globe in 2020 and beyond will not change the overall growth of longevity rates. According to data from Johns Hopkins University at the time we were writing this book, the United States had already far surpassed the cumulative number of coronavirus deaths (more than one million) that would lower the life expectancy at birth for 2021 by one full year, lower than any year since 2003.2 In fact, in early 2021, the federal government reported that the pandemic had indeed steeply reduced average life spans for Americans by a full year over the course of less than 12 months, from 78.8 years in 2019 to 77.3 years in 2020.3

By comparison, the country’s infamous opioid crisis led to an average 0.4-year (153 days) decline in life expectancy at birth annually. And at its peak, the HIV epidemic reduced the U.S. life expectancy at birth by 0.3 year in a single year, from 1992 to 1993.

Of course, any longevity drop feels concerning. But as it happens, unless deaths reach four million or greater in the United States (or 80 million worldwide) U.S. life expectancy at birth is expected to revert to 2010 levels by the end of 2025, assuming the world receives vaccines effective for all of the SARS-CoV-2 variants by 2023. If this comes to pass, the U.S. life expectancy at birth will continue its upward trajectory. Global pandemics are certainly daunting, and this one has already demonstrated how important it is to take care of yourself.

That means that despite what we have experienced with COVID-19, there is vast potential for extending lives in unprecedented ways—whether we’re talking about the 3D printing of organs or creating a bionic human.

Why are these scenarios so difficult to envision? Because human beings tend to think in linear terms: If you have to walk a mile and you take 30 linear steps, you’re, well, approximately 30 yards (or meters) closer to completing that mile. By the same token, it’s difficult to see that a society in the midst of a generational medical crisis—both the tragedies of the pandemic and also the ongoing crises of widespread obesity, diabetes, arthritis, dementia, and more—is in fact close to wiping out today’s most dangerous killers.

But technology and science don’t always work linearly. They can work exponentially. That is, one advance doesn’t lead to two, then three. One step leads to two, then four, then eight, and so on. It’s like taking leaps, rather than steps—exponential leaps. Where 30 literal steps may get you 100 or so feet (30 yards or meters), 30 exponential steps would take you 26 times around the world.3 And that’s how the science of aging has and will continue to advance.

We are on the verge of exponential changes in both medical advancements and increased life spans. Science is changing the ways we are able to manipulate our cells and our DNA. But not to fix a problem (as in the case of antibiotics) or to detect a problem before it gets bad (as in the case of MRIs). Instead, these changes will change us by changing how we operate at a core level.

Before we get to the rapid advances, let’s take a look at where we’ve been—and where we’re headed.


| CHAPTER 1 |

LOOKING BACK TO LOOK FORWARD

The longevity landscape of 1900 to 2020 has set us up for the future

Every day, we’re inundated with various forms of history. Maybe your bookshelf includes a biography of Ben Franklin. Maybe you hunker down with the National Geographic Channel (which often has more history than the History Channel) or are addicted to PBS or Netflix documentaries. Or maybe history is just a part of your everyday life, and you don’t even give it much thought: a family history at the doctor’s office, an order history on your Starbucks app. History matters because it informs our present, predicts our future, inspires change, and gives us context about the world around us.

This observation also applies to longevity. Yes, this book is about looking ahead to your future—what you need to do to extend your young years, your most productive years, for as long as you can and with as much fun, energy, passion, and joy as possible. But to understand the future and what it all means, you must first look back—not only at the timeline of longevity, but also at the medical advances that have coincided with our increasing life spans. There’s a reason we have rearview mirrors: Important stuff happens behind us, even as we’re driving forward. Grasping what the future holds requires an appreciation of the past.

In this chapter, we’ll consider longevity through the lens of personal and medical history to help you understand the larger context of how and why scientific advances have made it possible. Finally, we’ll use the past to set up the future, explaining the current lines of scientific thinking relevant to longevity and what that means going forward.

Make no mistake: It’s not easy to predict the future. The truth is, we can never truly know what awaits (can you imagine how 1930s Depression-era citizens might have processed drone deliveries?). But we can still have a strong sense about where we’re going by looking at where we’ve been.

The tricky part of this whole conversation is that age is a moving target. If you’re reading this book at the age of 20, you will be contemplating an entirely different scenario than someone who is reading it at age 50 or 80. But the good news is that we’ll be giving you smart information about the Great Age Reboot no matter how old you are. Down the line you will likely be able to reboot your life and body to return it to its younger, more optimal years, eliminate most of your past mistakes, and start again as if you’re much younger, all with the knowledge of your history and that of past generations.

But here’s what to remember now: Just as the average life span is different today than it was on the day you were born, average life span will increase as you get older. This chart will help you visualize what your future could look like with the new scientific advances that are coming:
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To help this feel more concrete, take the examples of this book’s three co-authors. Albert was born in 1927, with a life expectancy at birth of just 57.2 If that had come to pass, he would have missed George Bush 1 and 2, Clinton, Obama, and both the Trump and the Biden years, stents, statins, immunotherapy, and COVID-19 (not to mention the iPad, the iPhone, Siri, and Alexa, which he uses daily). He’s already lived to age 94, more than 64 percent longer than he was expected to at birth. Meanwhile, Mike’s life expectancy at birth in 1946 was 71—an age he’s already passed. He looks forward to his reboot, as does Peter, who is 71.

This change in longevity and how this disruptor will affect us won’t wait till 2050—it is happening now and will affect population dynamics in the United States, as shown in this chart, very soon (even now):
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We project higher population rates not because of increased births, but because of a lower death rate brought upon by medical advances. So our projection of a U.S. population of 451 million in 2050? We estimate 316.5 million of those people are already alive. That is, 70 percent of the 2050 population is already living. As a point of reference, the U.S. population is 333 million. We predict 85 percent of this population will still be alive in 2050. Stated differently, the growth of the population by 2050 will reflect far more on the change in the death rate than on births. Let’s unpack this a bit.

In 2019, U.S. Census actuaries project that in 2050, the U.S. population will be about 55.3 million higher than it is today, reaching a level of about 390 million. Others think it will be less due to changes in fertility. They in fact argue that life expectancy is declining in developed countries.

In addition to the COVID-19 pandemic, we’ve been living in the United States with the epidemics of opioid abuse, depression with an increase in suicides, and obesity and its medical consequences. But over the course of the year before COVID-19 hit, medical science, public health, and personal behaviors had changed enough for life expectancy to increase again. This trend reveals that you can, in fact, influence some aspects of your own life expectancy through your personal choices.

While life-expectancy decreases have happened in every prior pandemic studied (and we now have an epidemic and a pandemic in the United States—opioid addiction and SARS-CoV-2), life expectancy has rebounded fast in the past: In 1917 average life expectancy at birth was 48 for men and 54 for women, which declined by 12 years to 36 for men and 42 for women by the end of 1918 (the year the Spanish flu pandemic hit) but rebounded to 54 for men and 56 for women by 1920.3 4

We believe that immigration will also rebound over time (as it does in waves), and fertility rates will stabilize at lower levels. And when we adjust these estimates to reflect longer, rebooted life expectancies, we think this growth will not be 55 million as predicted by U.S. Census actuaries (who have been wrong in the past) or 36 million in the recent projection in The Lancet.5 We believe that it will be closer to 117.5 million, with the U.S. population likely to reach 451 million people.

For ease of understanding going forward, we will refer to our projections as GARP, or Great Age Reboot Projections. We are not alone in questioning the very conservative projections of those actuaries; the Pew Research Center has made projections closer to ours, at over 438 million, an increase of 105 million, attributing much of the increase to immigration.6 And while we do not know precisely what jobs will be available, we think there will be plenty, as every disruptor so far has created more opportunities (remember, when horses were replaced by autos, it was feared a lack of jobs would follow because fewer people would be needed to care for the horses or deal with their excrement in the streets; the opposite, of course, happened).

If you think we’re crazy, just think about the chart on page 27—your expected life span at birth compared with what awaits now. And consider your longevity potential compared with that of families over the past century in the United States:

The Typical 1900 Family

The 40-year-old patriarch in all likelihood can trace his family tree back to the 1700s. His first wife died in childbirth, and he had one child die of rheumatic fever when she was a toddler. He works seven days a week to make the equivalent of about $10,000 (in today’s dollars) annually. All of his kids—ranging from seven to 22—also have jobs so the family can support itself. The patriarch dies at age 45 after getting an infection that cannot be treated. He did not know any of his grandparents as an adult.

Average life span: 47 for white males, 49 for white females, 33 for black males, 34 for black females.

The Typical 1925 Family

This family is working and happy that all of the children can read and write. But they are familiar with loss because those kids have an uncle who was killed in World War I and an aunt who died in the Great Influenza epidemic (which killed about one percent of the U.S. population, equivalent to 3.3 million people today). The family is worried about their kids because this month, measles, mumps, chicken pox, and scarlet fever have ravaged their neighborhood. Sudden deaths from many causes are common.

Average life span: 57 for white males, 65 for white females, 46 for black males, 47 for black females.

The Typical 1950 Family

The mother worked during World War II at a bomb-making factory and has problems with memory due to an unexplained problem (now understood to be lead toxicity from the fumes involved with bomb and bullet manufacturing). The father worked on the Manhattan Project and later was diagnosed with thyroid cancer at age 60 as a result of the radiation involved in making the first atomic weapon. Sudden deaths, from such things as heart attacks, are still common. But life expectancy is longer due to public health measures, new medicines, new procedures, and vaccines that are being developed (it took 10 to 20 years to develop and test vaccines in this era). Surgery is becoming much safer as newer anesthesia techniques and surgical standards are being developed.

Average life span: 67 for white males, 72 for white females, 59 for black males, 63 for black females (that is, an additional 20 to 30 years over 50 years since 1900).

The Typical 1975 Family

The mother is one of the first women admitted to a previously all-male medical school and later in life, at age 67, she will work part-time for a large health system. At age 67, she is 20 pounds heavier than she was at her high school graduation and suffers from severe arthritis in her hips and knees; she is scheduled for a hip replacement in three months. Her husband worked as an engineer for United Technologies and then for four other companies as his company was sold three times. He retired two years ago with a small pension and Social Security. He is 40 pounds heavier than he was at his high school graduation, has type 2 diabetes, and received three bypasses for coronary artery disease. He takes care of his 93-year-old mother, who lives on the first floor of their home and is losing her memory and cognitive abilities. They will have three children who in 2022 are in their 40s.

Average life span: 69.5 for white males, 77 for white females, 62 for black males, 71 for black females.

The Typical 2000 Family 

Both parents are in their second marriages, with blended families. Blended families have expanded family trees, but generally, large families are uncommon, as fertility rates have declined steadily since the early 1970s. The mother has gone through four operations to repair knee cartilage, and the dad takes medication for heart disease. Sudden deaths are rare in this era, but the aging parents are seeing the detrimental health effects of a society with more and more processed foods and climbing obesity rates.

Average life span: 75 for white males, 80 for white females, 68 for black males, 75 for black females (a rise of 8 to 12 years over 50 years).

The Typical 2020 Family

Both parents are working. Mom works in HR at a robotics manufacturing plant; Dad works as a security officer for Facebook, weeding out terrorist posts and sites. They met at an online-security job-listing symposium in 2017. They have two generations of children—one from their first marriages and another set of children 15 years later from this, their second marriage. Most children have living grandparents, and many have living great-grandparents. Fertility rates have continued to decline, taking a major drop during the recession of 2008–2009 and not recovering as well as after past economic downturns. Sudden deaths are common only from gun violence and severe drug abuse. Rates for obesity (now a condition for over 43 percent of all over age 19) are soaring, as is predisposition to heart disease and type 2 diabetes, but medication is helping assuage the effects.

Average life span: 76 for white males, 81 for white females, 72 for black males, 79 for black females (both men’s groups pulled down by the opioid deaths of young males).

So, over the past 120 years, life expectancy in the U.S. has increased by over 36 years, first because of better sanitation and other public health measures, and then because of better treatment of childhood diseases. More recently, life expectancy has increased due to treatment and management of chronic diseases that usually develop in adults.3 And human well-being and living standards, as exemplified by these family stories, have continually improved to levels unimaginable in the 30 years prior. We expect that improvement to continue and accelerate because we as a culture are—for the first time ever—focusing on the medical problems of the aged and the basic mechanisms of aging. Until now, we have focused efforts on the young and prime-aged, as is evident from the Longevity Timeline that follows.

The Longevity Timeline: Major Medical Advances

Around 1920, the world’s view of longevity shifted forever. Until then, the prevailing view was that humans were made with only so much juice in them; we had a limited capacity for life—only so many beats of your heart—and would die when the time came, when we had used up those beats. But the realization in the 1920s that life could be extended through scientific advances was a game-changer. Now sanitation and medicine weren’t just about delaying death; they were about extending and improving life. That shift in attitude set up what is happening today: advances that will ultimately lead to exponential increases in life span.

Instead of treating our bodies like they were built with a set number of years in them, we realized that we could act like medical puppeteers: We could save lives, we could extend lives, we could fight the inevitable by extending both the length and the quality of even the last few years. We could avoid chronic diseases and even reverse them and live “younger” every year.

The history of longevity is fascinating, documenting how increased life spans coincided with such advances as vaccines, antibiotics, and more. So, come with us for a quick ride down longevity lane, to see how far we’ve come—and be inspired by how far we’ll be going.
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Redefining “Old”

Our belief: The lives of humans will be more unimaginable in 30 years than in any prior 30-year period. What Moore’s Law states for computational productivity in the past 50 years (that is, that microchip speed increases while cost decreases) is about to occur for human-capital productivity (a measure of the economic value generated by the skills, education, capacity, and attributes of labor) in the next 30 years. Productive work life has increased 25 years in the last 100 years; we expect it to increase at least another 25 years in the next 10 to 30 years.

Given this, perhaps the most important point to make is that you must be open to new paradigms. On the face of it, the prospect of living to 130 or beyond may not sound all that appealing—especially if it means that your dinner consists of puréed peas, that you can’t hear the night nurse tell you that they’re puréed peas and not pistachio pudding, and that you can’t remember if you even like peas—or, for that matter, if you have children.

But that is not the future that longevity holds.

Think of this new world as your own personal version of the Hippocratic oath, which implores health professionals to “do no harm.” You are about to become your own personal professional to help your other professionals. During the Great Age Reboot, we should all be adhering to the same principle. Think of it as the Reboot oath: Do no harm through your daily lifestyle choices and decisions you make every day (this is the subject of Part 4). In the past, as life expectancy has increased, per capita income and well-being (and joy of living) for individuals and societies have increased and social inequality has decreased. So when expanding the window of your productive years (effectively, finding that fountain of your prime years) is the norm, you and the world will thrive physically and economically, and we’ll have the real opportunity to decrease social inequality.

After looking at the timeline of advances, it may be tempting to sit back and wait for technology to come up with a magical device that will keep us healthy, no matter what we ingest or how little we exercise. But we also need to help ourselves—and that is the foundation of this book. Specifically, that means the following:

1. Personal decisions (good and bad) matter more when the consequences last longer. Imagine a time when the life expectancy was 50 (or even younger). Bad lifestyle decisions may have decreased your ultimate longevity—but they also didn’t matter as much, since you didn’t have to live with the consequences for long.

But what happens when you make bad lifestyle decisions and now, because of various medical advances, your life has been extended? That means you’re in for more years with a lower quality of life.

Say you make a choice–say, with poor eating habits that lead to being overweight—that decreases your energy level. Now, instead of living with lower energy for, say, 10 years, you have to live with lower energy for 80 years. Or consider age-related weight gain. Most people gain an average of 1.25 pounds a year as they get older (that is the national average in the United States and the international average for all developed countries).7 8 9 While that might not seem like much to contend with between the ages of 45 and 75, what if that creep happens between the ages of 45 and 120? That’s a lot more weight—94 extra pounds versus 37—along with the additional medical and lifestyle burdens that come with it. And 30 extra pounds for the average 60-year-old increased their risk of hospitalization from COVID-19 more than twofold, from 3.6 to 7.2 percent, and greatly increased the likelihood of fatality.10

So now flip that scenario around: Make good choices, and you’ll live that same extended life with more vibrancy, potency, energy, and joy. Your good decisions last longer—making a longer life a younger life. The choice is yours.

2. Hospitals will need to change. They were once considered places to die, and then as places to have a chance to heal from catastrophic wounds, and then as places to be treated with antibiotics for major infections and radical surgery for major injuries, and then as places where minimal medicines and minor surgeries can make major changes.

Societally, we will need to see shifts in how we—including the medical community—approach wellness. Instead of hospitals being repositories for the sick, they will need to become wellness centers after recovery or treatment reverses major issues. That is, they will need to focus on prevention, on health optimization, on opportunities to reboot our bodies. Many more people will recover from illness at home, as hospitals will bring those facilities and services to you, and less expensively. Note: With a decrease in fertility we expect more stabilization of pediatric and delivery centers, and with an increase in longevity we will see growth of plastic surgery and cosmetic procedures.

When hospitals and reconceived drugstores like CVS and Walgreens become more like wellness centers than treatment centers, we stop becoming a reactive culture when it comes to medicine and become more proactive—taking our health and wellness seriously before problems start.

This shift in thinking and in practice is a necessary part of the development of the reboot, as it will create a partnership between the individual and the medical community to fully and holistically think about health and longevity.

3. This great societal disruptor will have bumps, but every day, on average, will be a positive for society. Every social disruptor takes some getting used to (remember the first cell phones, TVs, and computers?). The same applies to the Great Age Reboot. This shift in life expectancy will affect the economy, health care systems, insurance, government policy, and family structure (“Yes, your great-great-great grandma is coming to your birthday party; she’s driving Grandma”). Change is not easy. But it’s important to remember that society will benefit from this larger shift, because it will ensure more and better human capital (a measure of the skills, education, capacity, and attributes of labor that influence people’s productive capacity and earning)—and human capital pays for itself.

How? Let’s follow the money:

•   If each of today’s 150 million workers in the U.S. worked one more day a year because of a healthier life, at about $600 in gross domestic product (GDP) per worker per day, those additional days would generate about $90 billion additional GDP annually—meaning $15 billion in federal tax revenue and almost $9 billion in taxes for state and local governments.

•   And if each of the 24 million workers over the age of 55 who works today worked just one year longer due to improved health (say, until age 66 instead of 65), it would increase the GDP by $340 billion annually and federal government revenue by almost $60 billion.

•   If those same workers held jobs for five more years, the impact approaches $1.5 trillion in GDP per year. And this is easily achievable due to the Great Age Reboot, particularly since greater health means fewer of today’s workers will die prematurely. In fact, our predictions of a 2.5 percent growth rate are conservative.

•   Another way of understanding this concept is that currently the typical worker has a typical work life of about 40 years. If they work just one more year, that is a 2.5 percent increase in their work life. If they work just four more years, it is a 10 percent increase in their work life. And since these additional work years will come later in their careers, they will be in their most productive work years due to the knowledge and judgment obtained over those years. This means that a 2.5 percent or 10 percent increase in their work lives will generate much greater increases in their lifetime output (and taxes paid).

These additional resources will more than pay for the extra costs of unilaterally increased life expectancy.11 In every society in the past, longevity of the population improves individual and societal economics (longevity is a stronger influence even than education). And if we use these extra resources wisely, we can afford longer and healthier lives. (In fact, if we are going to live 25 to 30 more healthy years, it would make sense that we’d choose to work an extra five to 15 years.)

In this brave new world, human capital will become ours to create, maintain, and harvest. And this means that we not only can afford longevity; we cannot afford to turn our backs on longevity. Of course, government policies such as age-of-retirement payments will need to change. This new workforce—of older people who work as if their calendar age were much younger—will experience increased productivity and longer work lives, while enjoying more disability- free time, expending more consumer activity, and generating high tax proceeds. It’s win-win for everyone.

Even if we are wrong and only the current linear longevity trends continue, it means that today’s 20-year-olds will be able to live healthy lives into their early 90s. And if the emerging medical research associated with aging mechanisms plays out over the next 15 years, these 20-year-olds will live to 110, effectively gaining three more years in each decade of their lives. This will unleash massive economic growth as the workforce collectively experiences a longer “prime.” And the rest of us will have the energy to consume more and longer, which in turn generates the need for new jobs and increased output.

This growth will easily pay for our longevity, just as it has done since the late 1800s, when human life span began increasing. Since 1880, the life expectancy of newborns has increased 2.5 years on average every decade. This new population has not been and will not be broken-down drains on society; instead, it will consist of kick-ass producers. Yes, while there may be fewer of us under age 65 per capita to pay for the costs of retirees and the very old, we will each have more than enough resources to cover these burdens. And there will be almost double the number of us in our prime years. While the exact mechanisms of sharing these burdens may certainly become the source of fierce political battles, that will be a mere sideshow compared to the larger changes.

Longevity is not the problem: It is the cure. Longevity is the Next Disruptor™.

4. We will all need to make an emotional as well as a biological shift. As we redefine our notion of longevity, it’s one thing to consider bionic cells and circulatory systems, and other bodily functions. But there will also be other factors that will challenge our paradigms about aging. What will retirement look like? Will there even be “retirement” in the traditional sense? Or will there be a new system of careers—early, middle, and late? What will family structure look like? Will there be more blended and later-age new families?

And as we consider the many biological factors that affect aging—DNA, epigenetic switches, embryonic cells, and other ways of making yourself substantially younger—it’s important to remember that relationships and connections will continue to play a major role in how well we age.12 13 14 15 In discussions of the future, the role of tech and medical advances can obscure what’s most important—and what is the key to happiness and health:

We’re human, and we’re made to connect with other humans.

And that’s why we want to live as long—and as young and vibrantly—as possible.

5. Your posse and purpose will matter, too. Just because the science of aging is advancing so fast doesn’t mean that you should rule out other, “softer” factors when it comes to their influence on your health and longevity. Social connections and developing passions in life will also have an effect on how well and how long you live.

And while they may not dominate the headlines in the same way as stem cells and robotic cameras, social connections are worth thinking about as you consider how aging will change your life. We spend time later in the book looking at these psychological, emotional, and social factors, as they do change the way your brain and body work.


| CHAPTER 2 |

YOUR FUTURE BODY, OUR FUTURE WORLD

Our predictions for what the world will look like by 2050

Years ago, we could never have predicted that one day you would wear on your wrist a computer more powerful than the room-filling IBM 360s of the 1960s.1 We never could have predicted that you’d have thousands of entertainment-viewing options available on demand or could make bodily organs with a 3D printer. So how can we imagine what life will look like in another 30 years? Some changes are so rapid—so exponential—that they’re hard to envision. Will we be closer to a sci-fi way of living with robotic body parts and spaceship shuttles? Will every heartbeat be analyzed instantly? Will phones be implanted in our ears? Will such fantasies become reality?

It’s tempting to think that we’ll be flying around in personal helicopters, all work will be carried out by robots, all disease will be eradicated, vaccines against potentially pandemic viruses will be able to be stockpiled and ready for widespread distribution within a day, and everyone will be healthy with statuesque bodies. But it’s highly unlikely. People will still have self-doubts, overeat, succumb to the temptation of alcohol abuse and drugs, get insufficient exercise, suffer the effects of unmanaged stress, and not be safe enough. That is, bad choices will probably still abound.

Human behavior is difficult to predict; we have long known the damage that can be caused by alcohol abuse, obesity, smoking, drugs, and other threats to longevity. But many of these will be resolved, just as polio, mumps, measles, SARS, SARS-CoV-2 (we hope), and many other infectious diseases have been largely solved over the past hundred years

This means we are at a critical decision point in our country: to become healthier and to stay healthier, or to become sicker, burdened by managing preventable, lifestyle-induced chronic disease, or the consequences that these comorbidities cause. Those who choose the former will gain longer and more rewarding, fun-filled, and fulfilling lives.

As we look to the future, we’re not going to speculate about flying cars or supersonic elevators or other sci-fi fantasies. Instead, we’re going to take our best guess at what life will look like in three decades, based on projections backed by data, trends, and the best evidence currently available.

The Population Will Surge Despite Slower Birth Rates

The U.S. population will grow by 117.5 million people—a 1.05 percent annual growth rate—even as birth rates continue to decline. (Many other developed countries will have declining populations.) There will be approximately 2.2 people per household as single-member households continue to grow and living in group settings increases. Even as you may be reading reports about population declines, we anticipate great population growth with longer and healthier lives over the next 30 years.

One-Quarter of the U.S. Population Will Be Over 76

With the Great Age Reboot, you will begin to see dramatic shifts in the way the population looks (see the chart on page 28). The vast majority of the roughly 45 million Americans in their 30s today will still be alive in 2050—plus an additional million people will have been added to this cohort by net immigration over the next 30 years. Similarly, of those people currently in their 60s, about 74 percent (including net immigrants) will be alive in their 90s. Of the roughly 2.3 million alive today who are 90 years or older, as many as a quarter million (including immigrants in this age category) could still be alive at 120 years or more.

Whereas today 38 percent of the people we encounter are under the age of 30, less than 30 percent will be below age 30 in the year 2050. On the flip side, while today only about 11 percent are older than age 70, in the year 2050 we expect that fully 26 percent of the population will be over the age of 70. This means that chronologic youth will become relatively scarce, while agedness will become commonplace. This raises the question of whether there will be enough young, entry-level workers to satisfy the needs of an increasingly aged economy. It also highlights the fact that our larger economic structure will continue to evolve, with entry-level workers receiving unexpected earnings boosts due to their relative scarcity.

As these demographic shifts continue to unfold, so will consumption trends. By the year 2050, the consumption desires of those over age 70 will swamp those under age 30; as a result, the 70-plus crowd will experience unprecedented increases in their consumption behavior and political power and will have the physical capacity to take advantage of their financial resources. (One suspects that their purchasing desires will have more in common with those in their 50s today than with those currently in their 70s and 80s.) Therefore, while travel outlays and expenditures for retirement communities will certainly rise, this increase may be far less than one might expect, as many older people will still be actively employed. Plastic surgery practices and genetic skin rebooting will no doubt thrive. Rebooted age creates rebooted spending patterns and rebooted retailers to serve them.

We Will Experience Another Housing Boom

As the benefits of rebooting set in and the aging population increases annually, housing will need to rise to nearly two million new units a year. This will create a housing stock roughly 40 percent larger than today’s 140 million units, skewed to both the younger demographic and the 90-plus demographic. As people remain healthier and live longer, they will work longer. This means that they will remain in their homes seven or more years longer before deciding whether to move closer to sun and warmth or to retire near their roots. While many will move upon retirement, even more will remain in place, or near their current residence, for connectivity with their healthy friends and family. The desire for rich, full, meaningful social lives will thus fuel growth not only in the Sun Belt, but also in the current major cities. We suspect that new single-family homes will have fewer bedrooms, but larger rooms and greater amenities.

We also can envision a world with different living arrangements: more multi-“family” homes. The abodes of the future, we predict, will feature larger bedrooms and bathrooms, and smaller personal living areas for six to 12 people—many people will choose to spend most of their time in the jointly owned and shared common spaces that come with recreation, dining, education, daycare, and more. In addition, the “renting” of shared environments will become more prevalent (especially among older people and in Sun Belt communities).

New Educational Models Will Inspire Fourth Careers

Education will be completed before age 30. But the urgency to finish by age 18 or 22 or 27 (depending on whether your goal is to complete high school, college, trade school, or postdoctoral work) will be lessened by longer life expectancy. (There will also be more “gap” years and experiences for the young funded by their wealthier and healthier grandparents.) While we suspect that few 50-year-olds will be willing to uproot to “go back to campus,” they will nevertheless need to learn new skills. Though successful online learning has thus far been spotty, it’s safe to assume that rigorous virtual training programs will probably evolve. And while it might make for a cute movie plot, we do not expect an explosion in serious learning by the rebooted population over 70. Education is not always appealing for older people. But there will certainly be reeducation for second, third, and maybe fourth careers. . .so educators will need to figure out how to make that process fun.

Virtual Medicine Will Be the Standard

We picture a world in which many of your medical issues will be handled on a virtual basis. Monitors on your body will be connected to medical facilities able to diagnose and treat a variety of ailments and issues. It will be a personal, customized experience with a nearly immediate response time. That could mean immediate treatment for heart attacks or immediate detection of cancer before it becomes sizable. But food, physical activity, stress management, friends, passions, and other beneficial choices will still be within your control.

Plastic Surgery Will Benefit From the Reboot

This is a sector that will experience explosive growth over the next 30 years. If I feel 40, I will want to act and look 40, using the financial resources of a 70-year-old. Face-lifts, nips and tucks, injections, creams, and high-tech fitness centers to improve body shape and complement plastic surgery will abound.

Most of Us Will Have a Higher Standard of Living

Based on historic growth rates, real GDP per household will be approximately 55 percent higher than today, meaning that unimaginable additional consumer and societal purchasing power will exist. Just think what we could do today if every person had 55 percent more spending power. Moreover, rebooting health will free up more than $800 billion to spend on other things, as the burdens of chronic diseases are rebooted out of existence. Ten percent of the savings from rebooted health comes out to $1,600 per person. The economy will be booming because of reduced medical costs and the amazing productivity derived from a longer working age—i.e., human capital.

But Not Everyone Will

The inequalities in health and wealth could be larger than ever, due to the compounding effect of extra years on both health and savings accounts and with bad decisions driving the inequities even further.2 Those not adopting healthier lifestyles will experience more chronic disease, while the rest will attain higher levels of health. This will not only allow greater earning years for the healthy, but that greater income will mean more savings. And those who save wisely will be saving for more years, allowing the “magic” of compounding to raise wealth levels of long-working healthy savers to unimaginable levels.

The good news is that society’s resources will be massively increased, and wise, healthy savers will be able to enjoy comfortable, long lives. The bad news is that the inevitable resulting inequities will threaten to create an “us/them” mindset. This possibility increases the relevance of forced savings programs, currently employed in Australia and several other countries (and recently passed in the U.S. House of Representatives with overwhelming bipartisan support), to help minimize financial inequality. We believe such programs will come to America (and the rest of the world too), and will help social inequality decrease as longevity and prime years increase. The challenge that faces such forced savings programs is that the political left does not support them, as they believe “society” should support people’s retirement, while the political right believes that people should not be compelled to save. The result is that highly effective mandatory savings plans have not garnered notable support. While we have some sympathy for both arguments, we believe that mandatory retirement savings programs would be beneficial because they overcome the lack of discipline and financial sophistication that plagues many citizens. But we admit that it is a politically challenged proposition.
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Rebooted health is the solution for the federal budget deficit created during the late 2010s and early 2020s due to significantly increased spending, tax law changes, and pandemic relief, because it will significantly reduce the needed financial outlays for veterans, government employees, and Medicaid/Medicare recipients (the costs per person will be reduced because care can be delayed as people are healthy longer).

And as people live longer and healthier lives, particularly without the complications of chronic disease, medical outlay growth will notably lag GDP growth. In practice, this means that the feared explosion of the federal deficit due to aging citizens will never come to pass; spending on health care for the elderly will be delayed by at least 20 years and that money can be channeled into pension retirement programs and other productive activities. Improved health means that money that would be spent on medical care when we are 50, 60, and 70 will not be necessary for 20 to 30 extra years. This money will be both invested and spent on nonmedical choices (leisure, housing, education, technology, etc.).

As to the accumulated U.S. federal deficits of today, they are only about 20 percent of the current net wealth of U.S. citizens. That is, our society is a net donor to future generations. To put the current $24 trillion federal debt in some context, it amounts to only about one year of GDP. More important, it is dwarfed by our $120 trillion in household wealth. This means we could pay it off with one year of income or pay it off with our assets and have $96 trillion in tangible wealth remaining. Further, since the present value of the U.S. economy (current wealth plus the future value of GDP) is roughly $800 trillion, the current federal debt is a mere 3 percent of the present value of our economy. It is not a matter of whether we can afford it, but rather the far more difficult political question of who will pay. And as has always been the case, most people will want others to pay. Rebooting will not change human nature.

We will also see the demise of defined benefit pension programs, and a complete shift to defined contribution programs. This will increase savings for workers, providing greater financial security. As has always been the case, the elderly will probably experience less luxurious retirements than they envision, even as they live far better lives than any previous retired generation. This will no doubt be aided by the inheritance many of today’s boomers will receive as the generation before them dies.


PART 2

Seductive Science

A look at the major medical advances that are coming soon—and coming fast

Today, it’s common to read about such futuristic phenomena as driverless cars and hotels on the moon—which is why although the contents of the next chapters may not seem shocking, they could also easily be dismissed as whimsy. Why? The era of the bionic woman and man is finally upon us. Support on the federal level (most support starts there) for research into the mechanisms of aging is growing. It increased from $1.807 billion in 2012 to $3.738 billion in 2020.1 And there is a much greater increase when other funding source increases are included. The number of patents related to longevity increased more than 400 percent from 2009 to 2014 and quadrupled again from 2014 to 2019.2

Combining medicine, biology, and engineering, the trio of the National Institute on Aging, private foundations, and pharma-supported longevity scientists is building better and more resilient bodies. This research is happening all over the world—with a special eye toward looking at how to engineer our bodies to work better, repair damage, and ultimately stay youthful longer.

The entire process begins with cells, the building blocks of our bodies. Each one of us has trillions, which contain our DNA; our DNA holds the genetic information that controls the way our bodies function (and determines our similarities to and differences from each other).

There are many different kinds of cells—nerve cells, skin cells, white blood cells, all kinds—serving different purposes, depending on their biological location and assignment. The mitochondria, or power plants, of each of these different types of cells, convert food into energy to help your body function properly.

As you might imagine with such a complex biological infrastructure, a zillion and three things can go wrong. Cells can be infected by a virus or bacteria. They can be attacked by enemy toxins and transformed, as with cancer. Or they can simply wear out and wear down over time, as is the case in most aging-related problems (sort of as if your body has rusted out). In many instances, our medical advances have worked to help eradicate these problems.

Today’s advances are where things get exciting. Researchers now are focused on advancements that affect cells in two different ways: rejuvenation and regeneration.3 Here’s how they work in broad terms.

Rejuvenation: These advances slow the aging process by helping bodily systems “act” younger. You can go through a process that has an effect on the infrastructure, just like a massage may loosen up sore muscles or an oil change peps up an engine. Those procedures may not actually give you a new muscle or a new engine, but they prolong and improve performance of the existing system by slowing down the aging process.

That process can happen at the cellular level, too. With certain procedures or treatments, cells can get their metaphorical massage or oil change to extend the life span of their effectiveness. And this rejuvenation directly slows aging, because the cells can “act” younger for longer.

Regeneration: What’s better than having cells act younger? Having them actually be younger. This is what we mean by cellular regeneration. What if scientists could actually change cells, change mitochondria, and change the switches that control your DNA so that you have your original factory settings back again—and they are set to “younger”? That’s what’s happening right now in mice and dog models, where a manipulation can change aging cells to youthful ones.

But this process is about more than just slow aging or healthy aging. New research advances into aging mechanisms make us believe longevity is about to take a big leap. These are some of the more prominent (of many) that may affect aging in the future:

•   Stem cell production without immunogenicity

•   Autophagy with intermittent fasting

•   Senolytics, including therapeutic plasma exchange

•   Gene editing

•   Induced tissue regeneration

•   Epigenetic reboot

•   Elimination of obesity, specifically in regard to white-to-brown fat transformation

•   Immunotherapy and immunologic targeting

•   Hormetic hyperbaric oxygen therapy

•   Photodynamic and energy therapies

•   Mitochondrial restoration

•   Microbiome reprogramming

•   Bionic bodies

•   Proteostasis

The metaphor here is getting a new engine in a car or new pipes in a house—not just for individual organs, but for your whole body. Changing the switches that govern the guts of the machine can make the actual machine live on for a much longer time, because it’s not about getting the most miles out of the original engine; it’s actually getting a new engine. When this process is achieved, it will turn our linear life span increases into exponential ones.

The next few chapters will take you through the advances that we believe have the most potential for changing the way we live and the way our bodies will work.


| CHAPTER 3 |

THE CELLULAR CHAMELEONS

Why stem cells are one of our greatest hopes for a longer and healthier life

People who develop heart failure after a series of heart attacks live in a tough spot: They can’t exercise, they must lower their sodium intake, and they must watch their diets carefully, more than they normally might do.

What happens if they don’t follow these guidelines? They’ll end up in the ER (or worse) because they’ve lost the heart cells that can effectively pump blood. The disease has destroyed those heart cells and replaced them with fibrous tissue, or the heart cells have become unable to contract due to damage, and those cells can cause their neighboring, still normal cells to pump a little out of sequence and thus inefficiently. The heart is damaged, and the effect is profound: Breathing is a struggle—if not damn near impossible—because the lungs fill with fluid.

The life expectancy for those at this stage of heart failure hovers around 18 months, and these are unhealthy months.1

In January 2020, physicians at Osaka University in Japan performed the world’s first transplant of a special kind of cardiac muscle stem cells. The patient was part of a study seeking to save cardiac patients from their death sentence.2

Stem cells are the matriarch of the human body: the cells from which all other cells are derived. Your specialized cells—heart, brain, and all others—come from your stem cells.

The scientists in the study used a certain class of stem cells called iPSCs—induced pluripotent stem cells. These are cells that the researchers harvested from older cells and regressed back into stem cells, which then have the ability to self-renew by dividing and developing. Using Nobel Prize–winning technology (also developed in Japan), the scientists harvested iPSCs from donor tissues, returned them to their immature state, and then placed them in a human body. The cells could then develop into any cell type and help with repairing damaged cells. Implanted in the heart, they could release chemicals that help form healthy vessels and improve cardiac function.

In the experiment, 20 to 25 million young, healthy, strong cells were microsurgically implanted into the research subjects’ damaged, failing hearts.

The scientists programmed and cultured the stem cells to produce infant heart cells. These heart cells were amazing because they had no immune markers that would cause rejection.

In six weeks, those cells replaced the function and actually recycled the proteins from the poorly functioning cells.

After six months, early indications in the first two patients showed that the technique was working—essentially reversing the damage and restoring the heart to youthful function. Now, let’s be clear that we don’t know if the treatment will work in everyone or for how long. Will these stem cells become heart cells? Will they synchronize with neighboring cells? Will this process work with all causes of heart failure?

The answers remain unclear, but the hope is that this stem-cell rejuvenation can extend life expectancy not by months, but by years—more than 20 years.

Some medical scientists think that by 2030, we’ll be able to use this replacement process with any organ or tissue or structure except maybe your brain. (Though it could apply to parts of your brain, too: In late 2020, researchers from a variety of entities, including the University of Barcelona, developed neurons from stem cells that could be injected into the brain.3 4)This is the world we’re living in—one in which a death sentence can be turned into a life extension—a life extension with the energy you had 30 years ago.

And that is the promise—the hope—of medical advances revolving around stem cells.
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We like to think of a stem cell sort of like a master of impressions, a comedian who can mimic a thousand voices. That’s because the very nature of the initial (or embryonic) stem cell is that it can turn into any other cell in the body. Now scientists can take stem cells that are a little more developed and specialized to one type of tissue and regress them to the way they were when you were only an eight-cell organism. These cells, which are able to develop into any—or at least many—types of tissues, are known as “pluripotent” cells. They can get rid of their trait that would reject the cells (called immunogenicity) so they can go from one human to many, and transform into specific tissues like heart, liver, or kidney cells.5

Stem cells are chameleons that can adapt to whatever situation is needed. That much we know, but we haven’t yet figured out how we get stem cells to do the job of reversing the entire cellular clock—to not only make a heart that is 30 years younger, but to make all of your parts 30 years younger.

So far, it appears that those methods could come from two directions.

One, you could harvest your own stem cells. Taken from your own bone marrow, stem cells could be grown in culture as a certain type of cell, then injected into problem areas to grow into cells that form new and healthy tissue. There are a couple of problems with going in this direction. Not only does your body appear to have a finite number of stem cells that can be produced over the course of a lifetime, but also it currently takes a long time for a harvested stem cell to develop into the cell marked for another part of the tissue (approximately three weeks but getting shorter all the time).

Two, you could receive healthy stem cells from a donor. That would mean that your body could accept donor stem cells that would be healthy and injected into the problem areas. The possibilities are limitless. Have a problem with your heart, lungs, a knee, or anything else? Well, just order up a mass-produced dose of stem cells to clear damaged tissue and replace it with healthy kinds. Sound too good to be true? It is for now. That’s because the big roadblock revolves around immunity. It’s not enough for stem cells to do their job of being new and young. They also have to be accepted by your body—your body can’t perceive those cells as foreign invaders and want to reject them. In addition, there have to be enough cells to effectively heal a problem—and those stem-cell counts could be in the 100 million range for each body area that needs attention (small animals need 10 to 30 million stem cells to regrow heart tissue or cartilage). That’s a lot of cells to develop, mass-produce, and have available (all with the ability to circumvent the body’s natural immune-rejection process).

Yet that is what researchers from across the world are working on rigorously—to see if we can leverage the characteristics of these impressionist-like cells to heal damaged and aging body parts.
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Let’s take a step back and see the science in action: Your native stem cells are the ones from which all other cells—blood, brain, and more—are derived. And stem cells can also become new stem cells, by dividing and propagating.

Here’s another way that stem cells are maternal: They come in and fix things. But instead of doing so with a hug or a kernel of wisdom, they achieve their ends by repairing damage in the body, replacing damaged cells or growing into new ones. In fact, this is how virtually all parts of your body heal.

When you scrape your knee or have a sunburn, it’s not cells from neighboring skin that come to the rescue. It’s stem cells (assuming your blood supply is healthy and intact). Same goes for when you have a heart attack, infection, or other internal threat.

The proteins that nourish stem cells, called exosomes, foster growth and help the stem cells develop into a new version of whatever is needed: heart muscle, skin, brain, what have you.6 One key: You need healthy blood flow to make this work, because that’s how the messages travel from the heart or brain, telling stem cells where to go. We learned how important blood flow was in relation to stem cells from a female heart transplanted into a male patient.7 If that female heart then had a heart attack, after which blood flow was restored quickly enough, the heart would repair itself with male stem cells, which would become new contracting heart muscle cells over six weeks. Yes, it initially was a bad heart with a low ability to send blood to the rest of the body, but over the course of six weeks that bad female heart grew new heart muscle cells from the repairing stem cells of the man’s body and generated a lot of blood flow.

While we used to think stem cells were immortal, that’s not the case. Researchers have found that they’re preprogrammed to live for only 40 to 60 duplications (called the Hayflick limit).8 (One indication that you are near death is that your stem cells have too short an end—called a telomere—to duplicate.) So, to repair ourselves again and again for youthful longevity, we will need to replenish our supply of stem cells.


Breakthrough Bonus

One recent study found that when older people breathed oxygen through a mask in a hyperbaric chamber (for 90 minutes five days a week), they lengthened their telomeres by a significant 20 percent; this is important because telomeres are related to overall age deterioration. The longer they are, the longer you live.9 Another bonus: The study participants also reduced cells that can become inflamed and weaken the immune system—another marker for aging. This study needs replication to be validated. But pay attention to the media or our GreatAgeReboot.com website for an update, as such replication attempts are already in progress.



And here’s another hurdle: If too many stem cells are asked to regenerate tissue, that increases the chance that some of them will divide endlessly and become cancerous.
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We are seeing some success and advances in the stem-cell field. For instance, researchers and neurosurgeons at Stanford University took 18 people who for more than five years had been missing some of their brain area that controlled motor function and injected stem cells into the areas of the brain that needed to be restored. In seven of the 18 people, they reported a significant amount of motor function returned, indicating that stem cells served a repairing function. (Apparently, when the patients suffered their original stroke or brain damage, blood flow wasn’t restored fast enough for their own stem cells to repair their brains at the time, or they didn’t have enough stem cells to make the repair.)10

So one theory is that if we can generate more stem cells combined with their exosomal growth factors, we can improve our body’s repair processes.11

Some research indicates that intermittent calorie restriction can help. When people were put on a specific low-protein, low-simple-carb diet of about 1,000 calories on day one and 750 calories for the next four days, then went back to a Mediterranean-style diet, Valter Longo and his team at the University of Southern California found substantial growth in some components of stem cells.12 13 Interesting note: This was an accidental discovery; workers in the lab fed calorie-restricted animals by mistake. Instead of throwing the data out, Longo wanted to see what would happen with restriction and refeeding. It had never been done before, as it was thought that calorie restriction had to be forever. But calorie restriction and refeeding generated more stem cells, able to rejuvenate any area of the body that needs repair.

Even finding that calorie restriction alone extended life was an accidental discovery. In 1933, during the Great Depression, scientist Clive McCay at Cornell University wanted to keep his lab going but didn’t have enough money for food for all the animals. So he made half of them go on a 35 percent calorie restriction diet. The mice that were forced on calorie restriction lived 30 percent longer than the fully fed group.14

At this point, rejuvenating areas of your body with stem cells grown in culture looks to be a body-specific solution—that is, stem cells can target one area, like the heart pumping cells, or cartilage in a joint, or a bone, rather than refresh your entire body and systems.

You may know people who have gotten a “stem cell treatment.” In the United States, stem cell clinics (then generating over $3 billion in revenue) were told to cease to exist by April 2020, and the Food and Drug Administration (FDA) has long warned people about promises made by clinics because they are likely to be unsubstantiated and potentially harmful.

These clinics have allure for people in pain—say, from sore or arthritic knees. Patients go to a clinic and receive an injection of platelet-rich plasma (PRP) and their own stem cells (harvested via bone marrow) and perhaps get temporary relief. The problem? The number of stem cells is usually minuscule—say, a couple of hundred cells compared with the tens of millions needed for true rejuvenation. But injections of PRP can reduce inflammation—and thus, pain.15 Because the patients then feel better, that gave them the impression that the stem cells must be working. Or it could have been that the patients may have been getting better all along, and the timing of the injection just made it seem like it had had an effect.

The relief patients feel often comes from the decrease in inflammation—which is almost always only temporary (unless you are lucky enough to get a senolytic effect—see Chapter 4). So “stem cell” treatments are usually supplying only a wallet biopsy: The companies giving them are taking a sample of their patients’ money—and quite a large one at that, at several thousands of dollars per treatment.

The real hope for long-term antiaging remedies from stem cells, however, is what’s on the horizon—harvesting or donating stem cells to heal and rejuvenate damaged cells with the quantity needed to do so. Long-term repair, as opposed to temporary relief.


Breakthrough Bonus

One of the challenges of getting blood stem cells to help with longevity: You need a lot of them, and a specific kind (called hematopoietic stem cells), which can be scarce. Researchers at the Centre for Genomic Regulation in Barcelona and at Columbia University have identified a protein that could help with growing a lot of these stem cells (not just inside the body, but outside as well).16 These blood stem cells could help treat cancers, autoimmune problems, and more. Fun fact: The researchers used an algorithm to identify proteins that could reprogram some blood cells into a specific kind of cell.




| CHAPTER 4 |

CELLULAR MAGIC TRICKS

The longevity promise of reengineering your aging cells

It sounds like a scene from a Tom Hanks movie: Buddy grows old, Buddy doesn’t like it, Buddy wants to slow down and stop the clock. So Buddy bargains with a wizard who promises a youth potion. Drink this, the wizard says, and you will be young again. Buddy obliges. Gulp gulp gulp gulp. “Abracadabra, make aging disappear.” And with that, Buddy is young again: Gray hair is gone, posture is upright, muscles are strong, fat is zapped, disease is nowhere to be found. The once-old is the now-young. The magic potion was able to take away the old cells and recycle them into young cells.

In a way, this was happening in Mayo Clinic labs in the early 2010s.1 Scientists there were using a genetic technique to remove old cells, improving or removing age-related diseases from mice. But, like just about anything when it comes to medical advances, it’s one thing to show something in mice and/or rats, and another to replicate it in humans. That leap is often Grand Canyon–wide—and where many medical advances die a disappointing death. After all, orange juice in the right quantities can cause some cancers in mice and cure other cancers in mice, so you can’t just forecast an effect in humans because the technique or therapy works in mice or rats.

Yet in May 2020, news came out that Unity Biotechnology—a Mayo offshoot, under the leadership of Ned David and Judith Campisi—was using the same technology and approach in phase I and now phase II drug trials in human volunteers.2 (While the phase II trial failed, the success seen in phase I has encouraged the company to continue its research.)

Here’s what they did: In a small study of people with pain from MRI-documented osteoarthritis, their drug or a placebo was injected into the knee. The 12 patients in the highest dose groups reported that, unlike for those who received the placebo, the drug took away over 80 percent of pain and restored at least 80 percent of function for at least three months.

The pain, inflammation, and osteoarthritis largely disappeared.

Although this was a very small sample, the results were pretty astounding—especially for a condition that is primarily chalked up as an inevitable part of aging. Your knee gets arthritis as you lose cartilage and cushioning, you bear the pain until you can’t stand it anymore, and in the developed world you then get a knee replacement. The disease ultimately wins, and we humans counteract by constructing new, artificial knees. They work well, yes, but they’re not your original parts and you have to go through surgery and often difficult rehab to restore even some function, let alone 80 percent of normal. But the promise of eliminating the pain with one shot? Slowing the clock and keeping our original parts? It sure does have a “step-right-up” carnival-barker allure to it. A potion of youth indeed.

Now, this drug failed in phase II trials. But other approaches in this category are being tested with some promising early results in humans. In any case, this is a story not just about knees and rats, but about potential: What happens if this same drug and same approach could be applied to many parts and systems of your body?

Make your heart as good as new? Your brain? Your back? Every other part of your body that ages?

That’s the promise of what lies ahead with one of the major players in the longevity race: senolytics. “Senescence” means the “process of growing old,” while “lytics” means “anti.” Senolytics is anti–growing old.

The senolytic hypothesis of age reversal has been worked on with increasing intensity and dollars since 2008. The basic mission: to use senolytic agents to harvest old and damaged cells—called senescent or senile cells—to slow down aging processes. For example, scientists from the University of California, San Francisco, continuously infused the blood of young mice into old mice—and found that the old mice functioned as young ones.3 One of the effects was that the number of stem cells and their growth factors in the old mice increased.

The theory is that senile cells hang around in bodies, increasing in numbers and effects as we age, and cause a whole lot of destruction. (They actually are formed even when we are infants but are recycled by our bodies and do not start accumulating until we are near age 30.) They contribute to inflammation, and, in what is even more destructive, they secrete substances that turn neighboring healthy cells senescent.4

You know the saying that you’re only as good as the friends you hang around with? These senescent cells are the bad influences. They turn strong cells old. Another way to think about it is to look at the way a piece of fruit goes bad. It starts with one small rotting area, but then that rot spreads to other areas, and then to neighboring pieces of fruit, until the whole fruit bowl and all neighboring pieces of fruit have brown, deteriorating flesh.

This is why senolytics is so promising: It works by getting rid of these hooligan cells that turn healthy cells to the dark side.

The effect felt profound and optimistic when a group of researchers from the Mayo Clinic showed research in rodents using this advance. They revealed a photo of two elderly rodents, both the same age, from the same litter. The one that had aged naturally was shrunken and looked old, while the counterpart that had had the senolytic treatment had the pep of a high school cheerleader. You could see the difference from the outside—and that’s not even counting the changes that occurred on the inside.

Other researchers have reported that treatment with senolytics changes the blood so much that the older rats getting the blood of young rats essentially morph from 109-week-old rats to 30-week-old rats.5

What makes the knee experiment by Unity Biotechnology so interesting, then, is that this was the first report of a drug injected into a specific site in humans where the old cells were harvested and the surrounding cells became less inflamed—and with just one shot. The pain largely disappeared, and the inflammation disappeared (we do not know if more joint cartilage actually was created).

Today, there are promising experiments being done on all sorts of body parts when it comes to senolytics.

For example, a senolytic combo has been found to restore vision in animals with induced wet macular degeneration—the most common form of vision loss in aging humans.6 Mice that were the equivalent of an elderly human have regained their younger vision. Imagine stopping sight loss with a senolytic when you are 85, and then reprogramming your eyes and eye muscles so your eyesight can be as good as it was when you were 20.

Another experiment showed that senolytic agents restored hydration into the disks of the spine; that hydration is important for proper spine functioning and to avoid and reduce back pain (one of the major sources of pain in this country and one of the primary reasons for doctor visits and missed work).7

But the implications of what senolytics can do to the heart and brain are where the most excitement lies.

Your heart’s pumping cells need to work in concert with all other heart pumping cells to most efficiently move blood throughout the body. As you age and your cells become old, that timing can be off.

If your heart muscle cells do not contract and relax with perfect timing, you don’t pump blood efficiently. It’s like two pianists in a duet just one second off in hitting their notes. The concert sounds lousy. With heart cells, that slight change in timing means you develop heart failure and your lungs fill up with fluid.8

When you have weakened blood flow, your body is less able to function efficiently. When you’re tired after a meal, for example, that’s because your blood is being used for digestion, so it’s less able to pump blood throughout the rest of your body. This happens more frequently when we’re older due to the damage over time to the blood flow system. So senolytics offer the promise of overall improvement and function of the heart by restoring youthful function to the cells that make it work.

Two drugs approved for other uses appear, in studies by Mayo Clinic researchers, to have a senolytic effect—they combine to harvest and get rid of old cells to allow neighboring cells to return to normal function and improve the blood pumping done by your heart.9 And more efficient senolytics are being studied. In some research on heart attacks in mice, scientists found that those treated with senolytics recovered 35 percent more cardiac function and lived 20 percent longer than those without the treatment.10

This is where much research is headed:

How do we change cellular structures, processes, and functioning to flip the switch on aging and disease? A related area of research involves the cellular process called autophagy.

This process has been gaining more mainstream visibility as more people understand its role. A very complex process, autophagy is sort of a recycling of your body.11 It helps your body clean up and repair itself by churning up damaged cells and getting rid of (eating) the unwanted cell parts while keeping the cells intact (the word “autophagy” means “self-eating”).

Now, our bodies are not constantly in a state of autophagy. It turns on and off. Recent research shows that we can have some control over it, inducing the process by periodically fasting.12 There also is quite a bit of evidence that autophagy helps us slow aging by quieting inflammation and helping build our immune system. Clean out the cellular trash, reap the longevity benefits.

But this is where things get tricky. Researchers are looking at the role that autophagy plays in cancer. Some evidence shows that autophagy may protect cancer at one stage and thereby help tumors that have been damaged by chemotherapy regrow. Makes sense, right? If autophagy is responsible for renewing injured cells, then the process could also repair cancer cells damaged by chemotherapy. Autophagy could be cancer’s best friend.

Now, science is showing that altering autophagy may have a role in influencing the growth of cancer, making it a fertile area for drug development. That’s why we’ll be seeing autophagy inhibitors—drugs that can stop the autophagy process and potentially stop the growth of tumors. That has many implications when it comes to longevity—if you can figure out how to stop cancer from growing, you will increase the chances of extending life.13

Much of the work of Eileen White, of Rutgers University, has revolved around autophagy inhibitors that kill cancer—working by inhibiting autophagy so that cancers can’t hide out in the body and renew themselves, which allows other cancer treatments to more effectively kill them.14 So you may not want to institute a fasting process during chemotherapy as that fasting could induce autophagy and allow your cancer to hibernate and then return stronger. However, after cancer, you do want to try intermittent fasting or time-restricted feeding, as early data imply that these simple, side-effect-free, no-medication-involved practices can help you regain impaired functions and experience better quality of life as a cancer survivor.


Breakthrough Bonus

Researchers from the University of California at Berkeley found that a process called a plasma exchange could work to slow aging by lowering pro-inflammatory proteins that tend to increase with age.15 The already FDA-approved process rejuvenates muscle and brain cells. It could have an effect similar to that of senolytics, acting like a switch to help old cells turn young. Studies have shown that plasma exchange in humans with Alzheimer’s could help slow cognitive decline by 50 percent. That is a wow-wow-wow.



One of the big challenges in studying aging is this: Aging isn’t a disease that has an end point. Ultimately, death is the end point, but aging is really a cluster of diseases, processes, conditions, and system errors that result in loss of years and loss of quality of life.

But to study any treatment, you need a specific end point or marker of success or failure. That’s why treatments like senolytics are studied in conditions like knee arthritis or back pain, or stem cells in heart failure patients; you can measure results in tangible, specific outcomes.16 You can’t measure a death point of one person because there’s no way of knowing precisely what the alternative death point would have been with or without the treatment. And to study death for a population, you would have to wait and see if that drug, or treatment, or lifestyle change, like intermittent fasting, really affected the age at which people died—which would take more years than most scientists have.

So, for the time being, there will be some extrapolation happening—if senolytics can work in arthritis, could it be applied to overall aging? Could the senolytic drug that took away knee inflammation and pain be injected into the brain to prevent memory deterioration?

That is the promise of this treatment, which if it works, could be available after FDA approval sometime around 2026. And if you add in senolytic treatments for your back joints, knee joints, heart and lungs, or brain and eyes, you could be another 12 years younger before 2030.


Breakthrough Bonus

Targeted therapy for cancer can include more than chemotherapy or immunotherapy. New therapies can focus on a specific part of a cancer cell, such as a protein or gene that stimulates the cancer to grow or spread. This is the case for the breakthrough drug ibrutinib, which inhibits a specific enzyme in lymphocytic leukemia cells.




| CHAPTER 5 |

YOUR DNA DESTINY, EDITED

DNA manipulation is the next frontier of genetic engineering and an epigenetic reboot

In the summer of 2020—while the world was in the midst of dealing with the COVID-19 pandemic—University of Virginia researchers made a discovery that could be an important piece of the puzzle in solving one of our deadliest forms of cancer.1

They found the gene responsible for at least some types of glioblastoma, an aggressive and nearly always fatal form of brain cancer. This oncogene (cancer-causing gene) is essential for the survival of this specific cancer. In glioblastoma, cancer cells latch on to the gene, proliferate, spread, and kill the person, usually very quickly. In experiments in mice, the UVA researchers were able to identify the gene specific to the glio tumor and block its activity. The effect? The cancer died and there was no damage to healthy cells.

While we’re still a long way from determining whether any therapies involving this gene can successfully treat glioblastoma in humans, this research puts a spotlight on another promising frontier in longevity: gene therapy and gene editing.

This knowledge all stems from the Human Genome Project work that defined what makes you you. Four chemicals—represented by the four letters A, C, G, and T—come in base pairs to determine everything about you, from hair color to disease predisposition. Your individual sequence? About 3.2 billion letters in those 22,500 genes. That’s your individual code. That code is housed in 23 pairs of chromosomes—one of each pair from each parent. Each chromosome contains hundreds to thousands of genes that contain code that directs the manufacture of proteins and controls cell growth, function, and survival.

As you know from the number of times you’re asked for a family history, genetics influences your health. You may be predisposed to be male or female, or to get cancer or heart disease, or any other number of ailments, based on your heredity. But here’s where things get interesting. Of those 22,500 DNA genes, only about 1,500 are “on” at any one time—suggesting that we do have biological on-off switches and suggesting that we could control about 80 percent of which genes are on or off by the lifestyle choices we make (like with diet and stress management).2 These “epigenetic” switches have been the source of much discussion and confusion about our ability to control our genes. But many lifestyle behaviors have been identified as having influences over the switches. And remember, healthy cells re-create healthy cells, while unhealthy cells create more unhealthy cells.3 4

Now, why do we need to change which of your genes are on or off? Some may have defects that we were born with, or some of our DNA may have been damaged over time. As we age, our environment and our normal cellular processes cause damage to our genes and to their switches (the epigenes). This damage compounds over the course of one’s life and is known to accelerate aging.

All cancers are caused by mutation of one or more genes. These mutations are usually acquired, but occasionally are inherited. More than 560 human cancer genes have been identified so far.5 The most common cause of acquired cancer- causing gene mutation is random DNA “mistakes” during cell division. Other causes include smoking, aging, X-rays, ultraviolet radiation, radioactive materials, chemicals (e.g., Agent Orange, asbestos), hormones, obesity, and viruses.

So, gene errors as the major cause of cancer and some other diseases means there’s a lot of potential for genetic fixes to get genes back to functioning normally. One of the more high-profile ways to do this comes from a method called CRISPR/Cas9.

CRISPR is the Nobel Prize–winning method that works like biological scissors: A virus vector is inserted into the body with a mission to detect the faulty genetic code. The virus vector with RNA and a protein finds the exact spot and the protein cuts it, essentially eliminating the code that is causing the faulty messages. Slice and destroy.6 And the best part: The technology marks and remembers what it cuts so it can defend against any future developments or DNA mutations and eliminate or change them as well.

The method, so far, has been used to engineer solutions as diverse as increasing cocaine resistance in mice, reducing genetic deafness in mice, reversing a form of muscular dystrophy in dogs, reversing a form of heart failure in humans, and killing cancer cells in humans.7 And there’s hope that the technology could help with Alzheimer’s and other brain-related diseases. Chinese researchers have reported using the technology to genetically engineer babies so their cells cannot easily replicate the HIV virus and thus have a much lower risk of developing AIDS.8

The possibilities here include being able to edit genes associated with depression, Alzheimer’s, addiction, and arthritis, as well as other conditions that cause aging, poor health, and death. Society is already debating: Where do we draw the line in gene manipulation? Will parents be able to choose to turn off genes in newborns for certain characteristics that they don’t like, that perhaps have nothing to do with health? For now, this does not deter us from studying the mechanism that can slow the aging process, but it will continue to be an important social discussion.

Over the years, breakthrough areas involving DNA have flipped scientific thinking on its head, in that we no longer have to believe that people are forever beholden to the genes they were born with. Instead, the promise of the future is that we will have the power to change the function of some genes or eliminate genes that can damage us. We may be able to essentially change our medical futures with a biological delete button.

We are seeing this play out in humans in some cases. For example, gene therapy is in human trials to treat sickle cell disease,9 a blood disorder prevalent in the African American community. In the disease, a gene mutation changes the shape of red blood cells and inhibits oxygen from passing from those red cells to parts of the body. But with gene therapy, that gene can be blocked to allow more production of near-normal or normal red blood cells that carry oxygen to tissues. This is gene editing—eliminating a specific gene so an abnormal protein is not produced, which in the case of sickle cell disease is the abnormal Hemoglobin-S.

The potential antiaging methods involving genes fall into three broad categories:

•   gene therapy: manipulating old and dysfunctional genes so that they act young and functional

•   gene editing: removing genes that are the source of health problems

•   epigenetic editing: turning on or off switches that control a specific gene without changing the gene

You may remember we attributed a lot of the progress in controlling aging to the Human Genome Project—an international research collaboration that set out to map and identify all of the genes in the human body. While the teams involved expected to find some 300,000 genes, they landed on about 22,500.

It cost $2.7 billion to sequence the genome at the time in the 1990s and early 2000s (it now costs a little more than $100 at Walmart to get a major part of your genome through Ancestry or 23andMe for you to map and ID your own genes). With the project, the research community had high hopes for gene therapy and gene editing as ways to treat disease and aging. (The breakthroughs experienced a major setback when a teen died during experimental trials with gene editing in 1999.)10

All of that work, development, and research revolved around a great hope and question: If we could identify the cells with gene perpetrators that commit biological crimes in our bodies, could we rehab them to be upstanding cellular citizens—or else perhaps sentence them to death?

If we could do either of those two things, we’d go a long way in being able to treat or prevent disease because we’d be able to change the function of our genes—turning something we initially believed to be predestined into something that was indeed editable or could even be rebooted back to its original state.

Groups from the Universities of California at Davis and San Diego, and at Harvard, MIT, and other institutions have achieved this with animals.11 12 This genetic reset has been achieved in mice in work by a company with researchers formerly from UC Davis and UC San Diego. These mice, which were bred to have advanced aging, had their genes reprogrammed. While it may be more difficult to visualize a young mouse, imagine rebooting your own 17-year-old dog to a puppy of age three, or your 60-year-old body to age 28—rebooting your operating system to be younger longer. That is what happened by simply (at least, it is simple in theory) restoring the controls of protein production to the state they were in for the mice in the studies.

Return the controls to where they were when you were young (to your original factory settings) and you make the mix of proteins young, and that makes you young. It took just changing the on/off position for four genes. Finding those genes was hard (a Japanese scientist, Shinya Yamanaka, was awarded the Nobel Prize for his work in finding them13), but turning the controls to just the right level of protein production from each was even harder: While turning on those genes made the mice young again, they soon developed cancer from the genes’ uncontrolled growth. So the experiments in the laboratory took almost 14 years until the right amount and type of substances restored youth without increasing the risk of cancer. This is the concept of rebooting your epigenes (an epigenetic reboot, or a reset of the switches that determine which genes are on or not) to your original factory settings—and what makes this advance so promising.

In 2019, scientists reported that they had doubled the life span of roundworms by turning off one of the genes involved in aging.14 In early life, the gene works by releasing a chemical that helps the organism grow and develop, but the theory is that, at a certain point, that chemical actually becomes counterproductive, contributing to age-related damage.16 Turn off the gene after it stops being functionally helpful, and you reduce the damage and extend life. Added benefit: The worms also had healthier offspring. And while the worm life span only doubled from three weeks to six weeks, roundworms share 21 percent of the same DNA as humans and share many of the essential biological characteristics that are central to human biology, making this a very promising path for exploration. Now a group combining the resources of the MDI Biological Laboratory in Maine, the Buck Institute for Research on Aging in California, and Nanjing University in China have turned off two genes (IIS and TOR) and extended roundworms’ life span by five (five!) times their normal age at death. If this happens with your longevity, age 400 is someday possible.17


Breakthrough Bonus

In late 2020, research showed that you could reverse eye aging by having cells repair themselves by tackling epigenetic changes that cause genes to express symptoms of aging.15 Aging researcher David Sinclair and his team at Harvard, and others at Yale, the University of California at Los Angeles, and the University of New South Wales in Australia, used the eye to show that they could restore youthful DNA methylation and reverse vision loss in mice. The eye’s retina and optic nerve regenerated themselves. But this means even more, much more: Reprogramming the methylation process in your cells can allow the cells to repair or replace themselves.



The gene editing and the epigenetic on-and-off technologies are not perfect, but they are improving. About 10,000 diseases are caused by a single error in a single gene. In theory, we should be able to eliminate every one of them through gene editing. If you know the gene and the error, you can get rid of it.

Another vital point is the idea of self-engineering your genes through lifestyle decisions that flip the switches that control whether your genes are on or off. We are always changing the ways our genes function or are expressed. And we know now that behaviors—like exercise and eating—have influence over the way our genes work and which of those 1,500 genes are expressed (making their proteins) at any one time. In fact, you can engineer about 1,200 of them, making you the world’s most prolific self-engineer (even if you flunked biology and chemistry).18

That’s what we call turning genes “on,” so they make proteins. This means that certain traits and functions aren’t finite, but fluid—i.e., able to be influenced by outside factors. In particular, many lifestyle choices play a role in how and which genes are turned on, indicating that you can change your family history going forward. Hard as it is to believe, it’s likely that you won’t always be destined to be the product of your inherited genes.

It’s now believed that aging—and specifically genes that age you—are turned on or off by a process called methylation and demethylation.19 This process represses genes and keeps them from being activated or deactivated. Why is that important? Well, if aging is caused by expression of genes rather than damage to the genes themselves, we should be able to manipulate DNA affected by environmental factors and restore these controls of protein production to their youthful positions. This hypothesis is called the epigenetic model of aging.20

Think of your choices as the “settings” switches on your smartphone, tablet, or computer. There are literally thousands of things you could do to influence the performance of your tech—but you probably only choose or utilize a handful. The same applies to influencing the performance of your genes. But instead of tinkering with monitor brightness or Bluetooth settings, you are making lifestyle choices that switch your genes on and off to influence the way your machine works and ages. Of course, just as with your devices, the switches you control do not completely determine your DNA settings. Some—at least with present medical technology—are locked in DNA settings that are currently the focus of extensive genetic research.


Breakthrough Bonus

Researchers are developing a new material to help get genetic editing tools directly into target cells–using a method that could be safer and cheaper than current modes of viral delivery. The new method uses what’s called a “metal-organic framework” that’s enhanced with a coating made of a green tea phytochemical.21 This is important because it helps with delivery, the largest roadblock when it comes to capitalizing on the effectiveness of CRISPR editing of DNA.



Having the ability to methylate and demethylate switches that control genes gives you the ability to turn them off and on. Think of it like turning on or off gas burners on a stove or opening or closing an app on your phone or tablet; you could regulate your genes to express in a certain way. For instance, you could turn off genes that promote damaging inflammation or you could turn on genes that decrease inflammation.

In a way, this process is almost like the biological form of artificial intelligence: You can game your own genes to act in a way that you want, and change a less-than-optimal genetic history. And who wouldn’t want that ability? It’s not just to feel better (though that’s a nice dividend). It’s to extend your youthfulness by making your golden years truly golden: a longer time spent feeling, acting, and being young, no matter your calendar age.

This engineering occurs throughout a lifetime of daily decisions that you make. It occurs because of what you ate today—and the thousands of days before that. Those choices can make you healthy, which in itself will allow you to repair yourself when the time comes. Therefore, a lifetime of decisions—getting regular exercise or not, smoking or not, handling stress or not—can be the difference between whether you rocket up an incline, slog through it, or completely avoid it. (We cover the way you can turn your switches on and off in Part 4.)


Breakthrough Bonus

University of Virginia researchers have identified a gene that could go a long way in helping to prevent heart attacks.22 While we’ve known for a long time that genetics plays a role in heart disease, these researchers have found a gene that has a protective effect on the heart–thus potentially opening up doors for developing new methods to help that gene be expressed to serve that function.



And that will be a major component of what extends your youthful years and prevents chronic diseases so that you stay younger for longer. The ethical dilemmas that will arise from this revolutionary advance will make for both major scientific studies and sensational tabloid headlines. But self-engineering your genes does have exciting promise to help reduce and eliminate disease and dysfunction.


| CHAPTER 6 |

IN YOUR DEFENSE

Could the advances in immunotherapy be the key to curing cancer and pandemics?

When a 58-year-old patient named Johnny was diagnosed with pancreatic cancer in Toronto in 2019, he was given six months to live. Essentially a death sentence. The only option to—perhaps—prolong his life was a tough chemotherapy regimen that would leave him in severe pain during his last days.

See, this pancreatic cancer—like so many forms of cancer—works by tricking a person’s immune system so it stops fighting the cancer and allows those toxic cells to grow and kill healthy cells, eventually making systems and organs fail to the point where the person can’t function any longer and dies.

Cancer engages in this high-stakes masquerade game perhaps from a mutation in a gene, disguising itself and infiltrating an area where it’s not wanted—without being detected or asked to leave by a vigilant immune system whose job it is to get rid of unwanted invaders.

Johnny, without much hope for a cure, searched Clinical Trials.gov and entered a research trial in Houston (at the MD Anderson Cancer Center) soon after his diagnosis. He had to argue to get into the trial, but he was a great advocate, as was his doc. As part of the experiment, researchers took two pints of his blood, then returned them to Johnny after they had harvested his immune cells from it.

The researchers then edited those cells (using the same CRISPR technology we discussed in the last chapter) and inserted into them a gene that made antibodies that could attack his specific pancreatic cancer.

It worked.

After a two-week period in which he felt severe flu-like symptoms (this was the immune system fighting the tumor), the tumor disappeared. Totally disappeared and hasn’t come back. Johnny was cured.

This genetic manipulation of immune cells is one of the great frontiers in cancer treatment. It’s a genetic chess game of sorts. As the cancer works by outsmarting the immune system, our move is to manipulate the immune system to outsmart the cancer. Checkmate?

We are only in early stages with some major successes. For example, metastatic malignant melanoma has gone from a disease with a one to 5 percent survival rate to a now 60-plus percent cure rate—and that’s not just in research trials, but in real-life, clinical data. Not living with the tumor but cured!

This is where some of the most promising science lies, as immunotherapy advances have changed the way we think about treating cancer.1 Rather than using a model of brute warfare like radiation and chemo to kill cancer—and with friendly fire killing some of the normal tissue near the cancer, too—we may in the future use therapies that teach our immune systems to protect healthy cells while destroying cancerous ones.

Why do cancer cells want to invade and destroy? For the same reason some people rob banks—to reap the benefits of living off other people’s work. In this case, the perps take over your cells’ energy in order to multiply and thrive.

So how can a rogue cell, a cancer cell, exist if you have a strong immune system? The cancer cell plays a game of identity theft by sending out a signal that it’s one of your good, healthy cells, so that the immune system does not attack it.

Your immune system has many levels of defense. Some of your immune cells fight. Some cells in your immune army die in the fight, and some work on the intelligence aspect of defense, taking inventory of the recent battle so that they can better identify potential threats in the future. And some of your immune system works to carry away debris from the fight, aided by proteins called resolvins.2


Breakthrough Bonus

Researchers at University College London have moved one step closer to being able to build a human thymus–a key organ in the immune system. If you have a dysfunctional thymus you can’t fight off disease and infection as well; if a transplanted thymus–with full function–were available, it could help stave off a variety of diseases. The researchers have rebuilt a thymus using stem cells.3



If all goes well in a typical defense scenario, the invader comes in, the invader is identified, the fight happens, the immune system wins, and the debris is shuttled away from the site and out of the body via your lymph system. Your immune system then takes a break (it really is still rooting out rogue cancer cells, which are developing all the time) and prepares for the next alarm. This is what happens in the case of a common cold, for example; the symptoms (coughing, sneezing, etc.) are not the cold; they are the result of the immune fight. Those symptoms demonstrate that your body is working to expel the invader.

But when some cancer cells get smart and send out that signal to your immune system that they are really normal cells, the signal goes to what is termed a checkpoint (“immune system, check yourself because I am really an OK cell”). Cancer cells skirt the security system—and left unchecked, they duplicate and grow.

Your immune system doesn’t know to recognize those cancer cells as threats. And the cancer—feeding off friendly cells—grows and grows (and often spreads) until it starts destroying your body’s cells and organs.

So much of cancer treatment thus far has centered on the direct destruction of cancer cells through surgery, radiation, and chemotherapy (which can destroy healthy cells in the process). But the most promising advances in cancer research and treatment today center on immunotherapy—that is, empowering and activating the body’s own immune system to identify and attack the cancer cells.

That, at least at this point and in the foreseeable future, would seem to be the gold standard: Have your immune system attack cancer cells the way it attacks the common cold or a seasonal flu. A short fight with no long-term negative effects. One of the newer advances researchers are now testing is what was used in Johnny’s successful battle with pancreatic cancer: insertion of a gene into lymphocytes that enhances their anti-tumor and cell-killing effectiveness—that means insertion of a gene that helps your immune system find and kill tumor cells better.

Immunotherapy works by stimulating the body’s immune system to better fight cancer cells and by boosting parts of the immune system to prevent the formation of cancer (working like a vaccine).

For cancer treatment, the immunotherapy techniques are generally classified into five buckets:

•   general immune-boosting behaviors (which can theoretically help your system better fight cancer), like getting enough sleep and eating sufficient micronutrients4 5 6

•   man-made antibodies (antibodies designed to attack specific cells)

•   vaccines (put into the body to trigger an immune response; these would help prevent certain cancers)

•   checkpoint inhibitors (which allow the immune system to not be tricked by cancer cells, so it can better recognize and fight them)

•   insertion of genes into immune cells to help them target and kill cancer cells more effectively (as was the case with Johnny)

While these approaches are in various stages of development and are even being used in some cancer treatments, we find the checkpoint and gene insertion approaches to be two of the most fascinating—especially with their implications for how the immune system works.

In the 1970s, a grad student named Jim Allison posed a central question: There must be a reason the immune system doesn’t attack cancer, and that must be that some cancer cells send out a signal that essentially deactivates the immune system. How?

Allison was singing the “immunotherapy blues” (extra credit: Do a Google search to see Jim’s Rolling Stone–style magazine cover in 2001), because one-year effective rates of immunotherapy in many trials were zero—no different from chemotherapy alone. And he wondered, why is it working in animals and not humans?

But he persisted and insisted on a three-year head-to-head trial of immunotherapy with chemotherapy versus chemotherapy alone. After three years, the effectiveness of immunotherapy and chemo was far higher than the effects of chemo alone because of the way the immune system functioned to fight the cancer.7

Allison, who went on to win the 2018 Nobel Prize in Physiology or Medicine (and became chair of immunotherapy at MD Anderson), is credited with developing a way to attack cancer not by treating the disease, but by treating the immune system. The key insight was to block the protein in cancer cells that slams the brakes on immune cells called T cells. That allows T cells to get past the “checkpoint” and attack cancer. Allison’s work led to the development of the first checkpoint inhibitor drugs (the first of which was used for metastatic malignant melanoma). His band is now known as the Checkpoints.

Others have added substantially to this “checkpoint work” to make important contributions to cancer-free survival, notably the group at Dana-Farber Cancer Institute that discovered the second type of checkpoint inhibitors, PDL-1 checkpoint inhibitors.8 While the current checkpoint inhibitors are effective at helping treat solid-tissue tumors that are rapidly dividing (like metastatic malignant melanoma), the future focuses are on other types of tumors, like blood-borne, slowly developing chronic lymphocytic leukemias.

The point: Immunotherapy is like many things in health. You need some time (three years, in this case) to show the benefit, and you shouldn’t always give up if initial results (multiple one-year trials in this case) aren’t promising.

Immunotherapy techniques are a far better answer to cancer than some of the prior models because they don’t kill healthy cells. Instead, they look to improve the function of the defense systems, so that they can do the job they are intended to do: destroy what does not belong without hurting anything else in the process. We expect many cancers will have better cure rates by 2030 as researchers develop ways for your immune system to attack more effectively.

VIRUSES AND VACCINES

When it comes to your health and longevity, there’s a good chance that your immune system is at the top of your mind. Certainly, the COVID-19 pandemic that began in 2020 made us think about how we can survive and fight off attacks from viral invaders.9

Your body—smart little sucker that it is—is born with an excellent defense strategy. It protects what is most valuable in order to thrive for the future: itself. During the first year of the COVID-19 pandemic, more than 80 percent of those under age 70 in the United States who needed ICU care (and more than 90 percent of those who died) had one of six largely preventable co-morbid conditions: obesity, less than perfectly treated hypertension or cardiovascular disease, type 2 diabetes, immune dysfunction, or smoking- (or vaping-) induced lung disease.10

All of these conditions degrade your defenses. If you live in a developed country, you can make simple choices (like getting regular sleep or making specific nutritional choices or managing stress, or engaging in physical activity) that improve your immune defenses against SARS-CoV-2—and all other invaders or miscreant cells.5 That said, much has been discussed about vaccines and viruses—how to slow the spread of a massive threat to individuals and societal longevity. Some important questions about the subject:

How does COVID-19 invade?

With SARS-CoV-2, the virus attacks a specific type of cell in your nasal passages (ciliary cells), as well as in your lungs (pneumocyte-2s).11 The latter produce a chemical that keeps the air sacs in your lungs open so they can help provide you with oxygen. In the coronavirus fight, sometimes the immune system goes into hyperdrive, creating an inflammation that breaks off plaques in your arteries and can even cause other friendly fire like pneumonia, which further destroys oxygenating ability—a double whammy on your oxygen intake. If your immune system is strong and rested (yes, sleep, meditation, exercise, and food choices are important to the capability of your system), you win. If all goes well, your immune system takes a break and prepares for the next alarm. COVID-19 is deadly because it preys on people with low immunity (and, by duplicating in those cilia in your outer nose, spreads more easily than the prior SARS virus, which only duplicates in the lung cells and not in the more available nasal ciliary cells). It also creates another distinct problem—some people (long haulers, as they’re called) make antibodies to the virus that destroy or attack their own tissues. That means the virus can cause disease long after it is gone. We need a vaccine that doesn’t cause you to produce an immune response that causes an attack on other parts of your body. Scientists seem to have found many vaccines that cause you to produce antibodies that stop coronavirus with very rare side effects (less than 1 in 100,000 even in the most vulnerable groups) of attacking healthy tissues.

How does a vaccine work?

Unlike antibiotics, which work to attack an existing invader, vaccines upgrade and boost your immune system.12 They teach your body about certain antigens so your body develops antibodies and other immune-boosting processes—ones that can potentially ID threats and invaders, as well as ones that attack them. In essence, these immune cells form a massive identification system to build the troops (both other immune cells and antibodies) designed to fight specific threats.

Specifically, it’s the B cells that produce antibodies to fight off invaders and call upon T cells to help fight, and it’s the B cells that are stimulated by vaccines. If the vaccine works wonders, these B cells turn into a few plasma cells that lie in wait in your bone marrow for the viral or bacterial invader. When they are triggered, they do not let the virus or bacteria enter a cell to take over its (your cellular) reproductive machinery.

HIV and some other viruses have escaped successful vaccine development due to their ability to mutate or build a protective coat, which decreases the ability of your B cells to intervene.13

In SARS-CoV-2, antibodies against the non-attaching portions of the virus don’t stop the virus from entering your cells and multiplying; you need specific antibodies (called neutralizing antibodies) that block the attachment to the cell so the virus can’t get into it to replicate.

What about antiviral medication?

These medications work by attacking non-attachment points of the virus (for HIV, most work inside your cells to attack the HIV virus and stop its spread after the virus particles have replicated). However, the preferred route is to stop the virus from getting inside your cells in the first place.

Why does it take so long to produce a vaccine?

Typically, vaccines have taken 10 to 20 years to produce (at least they did before the search for a COVID-19 vaccine).14 The goals of vaccine development are, first of all, safety and, second, to induce the kind of immune response that is necessary to prevent infection and disease due to the specific pathogen; distinct pathogens can require different mechanisms to provide protective immunity. Especially in a pandemic, rapid, large-scale production is absolutely essential. We need billions of doses of any COVID-19 vaccine. And we need to be able to economically deliver them on a global scale.

Another goal, especially in the case of COVID-19, is a vaccine that blocks the infection where the virus enters the body and the cell. Since we know that SARS-CoV-2 ordinarily enters through the respiratory tract—the mouth or nose—we want immunity that operates right there at the portal of entry and not just in the bloodstream. And we want to develop a vaccine that generates at least a year of immunological memory. Ideally, vaccines will induce immune responses that recognize viral targets that can’t mutate to escape; flu viruses change their frequency often and mutate so our immunity doesn’t last for long, which is why we have to get a new shot yearly (though there is now in testing a long-lasting flu vaccine that induces antibodies that attack a non-mutating part of the virus).15 Finally, vaccines need to be stable enough for worldwide distribution—a vaccine that requires freezing or even refrigeration is not going to reach everyone—which is why many different vaccines have been developed for SARS-CoV-2.

In addition, a new vaccine has to work in the real world (not just trials) with large, diverse populations, including (especially) minorities, those with comorbidities, and the elderly. All of these factors and steps can be rushed only to a limited extent.

Efficacy studies follow safety studies—they usually take one to two years to complete, and determine if the vaccine offers protection. They can be done in very large populations at risk—some are vaccinated and others are given a placebo vaccination and then the rates of infection in the two groups are compared. That’s expensive, and it can be complicated by fluctuations in the frequency of the disease in question. For example, if a flu vaccine trial was started after the peak of flu season, the rate of infection in both groups might be too low to find a difference in infection rates.

The alternative is a human challenge study, but exposing people to a deadly virus might not get a lot of sane volunteers.16 In the challenge, some people are vaccinated, some are not, and all are then challenged with the real SARS-CoV-2 virus. Challenge studies are generally done with viruses for which there’s a readily available curative therapy—a bug that causes diarrhea, for example. You watch for evidence that a person develops diarrhea and treat them immediately with therapies that prevent complications and that kill the bug. We haven’t had that advantage in the case of the new coronavirus, since during vaccine development we didn’t have a highly effective treatment.17 18

What is the future of pandemics?

The antivirals and new vaccine platforms developed during COVID-19 are what give us hope that we can prevent pandemics from killing one to 10 percent of the population, as they did in the distant past. Safety testing for coronavirus vaccines is more detailed because one of the initial candidates in the preparation of vaccines for the original SARS caused a hyperimmune reaction that put a very few (but a few) vaccine recipients at risk of serious complications—so the testing was improved. That improved, safer process, as well as more development of antiviral medications, will make the dangers of a new pandemic lower, but clearly not zero. The fact that the new SARS-CoV-2 vaccines may be available for more than three billion people (four to six billion doses) in less than two years shows incredible progress in preventing a pandemic from shortening longevity.19
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THE FUTURE OF YOUR ENERGY

How your body’s power sources can extend your prime time

In a world where on-off switches are ubiquitous, it’s easy to see why such a switch could be so appealing biologically speaking. Just as you saw with the epigenetic switches, turning pathways on and off can help your body.

Turn on what you want. Turn off what you don’t.

In August 2020, an international research team reported that they had discovered how to activate something called brown fat. No, brown fat isn’t some kind of effect that comes from wolfing down too much chocolate ice cream. It’s actually one of the keys to metabolism, controlling obesity and diabetes, and perhaps longevity. The results of the collaboration between the Centre de recherche du Centre hospitalier universitaire de Sherbrooke (CRCHUS) in Québec and the Novo Nordisk Foundation Center for Basic Metabolic Research (CBMR) at the University of Copenhagen were published in the journal Cell Metabolism.1

Brown fat burns energy and generates heat—a process called thermogenesis—after being activated by cold temperatures or chemical signals. Humans have small deposits of brown fat, and scientists have long hypothesized that finding alternative ways to pharmacologically activate that fat or turn white fat into brown fat could help improve metabolism.

In this chapter, we’ll look not only at the role of this fat (a form of energy storage), but also at the energy factories that really power your body at the cellular level (mitochondria). These energy systems serve as a key piece of the puzzle when it comes to life-extending advances.

Reframing Fat

We are living in an unprecedented era of obesity, particularly in the U.S., and the negative impacts of excess fat are well known. In 1960, only 11 percent of adult males were obese or extremely obese. Today, it is 43 percent.2 Among adult females it rose from 17 percent to 54 percent. In the U.S. today, 50 percent of non-Hispanic adult blacks are obese or extremely obese, as are 45 percent of Hispanic blacks, 42 percent of non-Hispanic whites, and 18 percent of Asians. And among children ages two through 19, the obesity rate is 19 percent.

When you eat too much, extra glucose or calories of almost any kind turn into triglycerides, which turn into fat. Extra fat in your belly makes you more insulin-resistant and at greater risk for developing diabetes, and increases inflammation and rupture of atherosclerotic plaques in you.3 When atherosclerotic plaques rupture, the calcified plaque can travel downstream, leading to clogged arteries. And on the newly raw plaque surface, platelets gather to smooth the ruptured area, attracting a lattice network of clotting factors and red blood cells—resulting in a partially or totally obstructed artery. In these ways, fat has been shown to contribute to a malfunctioning of circulatory circuitry, increasing the possibility of clogged arteries, strokes, and many other forms of heart and brain problems. The inflammation visceral or belly fat causes also exacerbates osteoarthritis, depression, and stress; causes fatigue from a variety of disorders from sleep apnea to dementia; and is a major cause of six cancers, including breast and colon. So unless you’re a sumo champ or an offensive lineman (and even then it can get you!), it’s safe to assume that fat in your viscera (belly) is a bad thing. Remember that fat is a way that we store energy in case we need it. The problem is that our storage tanks in 2021 as opposed to those we had prior to 1950 are stretched beyond reason.

But not all fat is created equal. The fat most people picture is known as white fat, since it looks white or white-yellow when you see it under the skin. But you’re also born with brown fat (which, unsurprisingly, looks brown).4

Brown fat—found in the neck and shoulders of newborns—is metabolically efficient, in that it burns lots of calories, which serves the purpose of keeping you warm (important for newborns). We lose our brown fat as we age. By age six, you have less than 5 percent of the brown fat you were born with; the fat we gain over time is almost all white fat. White fat is metabolically inefficient, meaning it’s relatively inactive—it doesn’t use much energy, and in addition it is hard to burn off, accumulates, and causes those other health problems like inflammation we refer to above.

So what does this have to do with youthfulness?

Well, researchers at a company near UC Davis and separately at the University of Copenhagen have taken white fat in test tubes, regressed it to a more pluripotent fat, flipped a few epigenetic switches, and—voilà!—turned it into brown fat. They then injected the brown fat into fat sheep. What happened? As hoped, the sheep with more brown fat got thin and lost their metabolic syndrome and diabetes.

One roadblock to using brown fat is that all the good stuff that brown fat does has to be programmed into the previously white fat, but that has proved doable. A group in Delaware has done this white-fat-to-brown-fat transformation by activating dormant brown fat in a few women in a small way with an already approved medication. That could lead to research to develop a related but newer medication; it could also lead to a set of stem cell and exosome transplants that can transform more of your white fat to much more metabolically active brown fat to help get rid of unwanted fat and pounds to a greater degree in a reliable way. Most older people don’t have significant amounts of brown fat. So you need to do more than just activate the brown fat you have—you need more brown fat.

But what if, as they did at that company near UC Davis and at the University of Copenhagen, scientists could do this in a person rather than just in a test tube—that is, what if a person’s white fat could be turned into brown fat, through what is called induced tissue regeneration—using reprogramming to transform one cell type to pluripotent cells (see Chapter 3), and then specific genes could be turned on to make those cells function like brown fat cells? And what if those newly made brown fat cells could then get injected back into the person?

This process requires two distinct and really important discoveries. As we noted earlier, induced pluripotent stem cells from adult cells hold great promise. Dr. Shinya Yamanaka in Japan reverted adult cells to their original embryonic state (at which point they could turn into many different cells such as brown fat, or white fat, or heart or brain or kidney, etc.). Dr. Yamanaka did this reversion by turning on four genes (now called the Yamanaka factors), which he accomplished by activating four embryonic switches.5

So, after reverting adult white fat cells into pluripotent cells, the research group then made a few more epigenetic switches to make brown fat cells. They then grew the brown fat cells in culture and made them non-immunogenic by turning on another switch (the gene that controls the HLA-G genome) that changed the expression of proteins on the cells’ surface.6 That made it possible to inject the brown fat back into fat sheep without the sheep rejecting it.

The timetable for this game-changing ability to turn white fat to brown fat is predicted to be less than five years away after human studies start. The brown fat will likely make you much thinner; reduce your risk of diabetes, heart disease, cancer, osteoarthritis, and dementia; and maybe make eating a lot of ice cream OK again. That’s a major wow moment: Fatter folks could become thin with this change alone.

Why is this important? Since 1974, one of the major causes of shortened life spans and of both disease itself and the uptick in chronic illnesses like osteoarthritis, type 2 diabetes, and many cancers is that increasing level of white fat (our genes haven’t changed since 1974—but our choices, which influence which of our genes are activated, have, resulting in enormous medical costs). Many of the symptoms of aging, even fatigue and a lack of energy, are derived from the biological destruction and inflammation that comes from excess white fat. The accumulation of white fat in society has resulted in a life expectancy that is shorter than it would be. And while medical treatments have mitigated much of the disease and life expectancy change caused by white fat, we continue as a society (and often individually) to accumulate excess white fat. Much of that increase comes from eating the five food felons, including foods that have saturated fats and foods that produce an increase in blood sugar levels too quickly (like cupcakes). The five felons are added sugar, syrups, simple or non-100 percent whole grains, foods with saturated fat (due to the amino acids they have), and trans fats. Replace white fat with brown fat and you’ve most likely greatly reduced the risks of all inflammatory diseases like osteoarthritis, diabetes, heart disease, stroke, and brain dysfunction and have increased energy levels. That is, you become operationally younger. This change alone would make your Reboot age as much as 20 years younger than your RealAge at age 75. Bring it on!

Energy of Your Cells: Mitochondria

If the last time you heard the word “mitochondria” was in biology class or when Uncle Lenny guessed wrong while watching Jeopardy!, you may need a quick refresher course.

Mitochondria are small contained units within your cells that function as your body’s power plants.7 When all is said and done, it’s the mitochondria that are responsible for giving you the energy to make your body run. Since everything that happens in your body requires energy—heart beating, stomach digesting, brain thinking, muscles moving—you need a constant supply of juice, which comes in the form of the chemical ATP. The mitochondria in each cell provide that juice by processing the glucose and fat from the food you eat. Those mitochondria convert glucose and fat into ATP, which is the jolt that is sent to your organs and systems to make everything run.

Now, with just about everything that happens in your body, there are some trade-offs that occur during everyday functioning. Making energy creates waste, like exhaust from a car. That’s the byproduct of running the engine.

Your cells work the same way, but this biological exhaust comes in the form of what are called free radicals, which are chemicals that can damage your cells. The DNA in your mitochondria produces the proteins that help make energy. What governs whether that DNA in your mitochondria is producing proteins efficiently is the damage over the years from those free radicals. What governs whether that protein factory is on or off is the damage or changes in DNA that turn your DNA factory on or off. These are the epigenetic DNA switches, which also are damaged by free radicals. So there are two sets of potential damage to make it less likely you’ll have the energy to keep up with your grandkids.

Your body tries to remove free radicals via antioxidants, which try to bind the free radicals up (as if they were in handcuffs) and haul them out of your cells and then out of your body. That’s one of the reasons blueberries and exercise are so good for you—they are two very powerful ways to increase your in-cell antioxidants. Regularly drinking black coffee is another.8 There are only three in-cell antioxidants, and most food antioxidants do not increase them. Fortunately, blueberries, regular black coffee, N-acetyl cysteine, a few other supplements, and physical activity have been proven to do so. These allow you to genetically self-engineer, and you don’t even need the help of MIT or Cal-Tech.

So, the price you pay for having a body that works is some waste product. It’s not unlike other aspects of life; it’s the price of biological business. All things being equal, the system runs pretty well. Power plant on, energy to organs, waste products produced, waste products bound by the in-cell antioxidants and shoveled off.

But, like airports in a thunderstorm, or power plants or transmission lines in a deep freeze, not everything always runs smoothly.

Problems occur when you have too much glucose or fat (i.e., you eat too many calories—Thanksgiving? Super Bowl Sunday? Every day?). Too much glucose and fat overwhelm the body’s ability to have in-cell antioxidants clear all the free radicals—so the free radicals are, well, free to do damage to your DNA. You can probably predict the effect: When the power generator or the switches that control that generator are damaged, you create less energy, and your systems slow down, don’t work as well, and eventually lose their function. Over time, when your mitochondria are fried, you run out of energy. That’s when you become frail and can’t function as well as you once did.

Currently, scientists in Lausanne; Ottawa; Zurich; Mumbai; Cambridge, Massachusetts; Baltimore; and São Paulo are looking at how to restore and reboot your mitochondria via that same process used to transform white fat into brown fat: induced tissue regeneration.9 10 The current cell with its damaged mitochondria is regressed to a cell of the type you had at birth. That way those cells and mitochondria can function as if they’re new and youthful power plants, providing a strong source of energy and prolonging the time before they fail or die off. Just imagine if that could be done to all your cells outside of your brain. You could have the energy you had when you were a teenager but keep all your intelligence. And, yes, live younger longer. That is the promise of induced tissue regeneration of your mitochondria.

Some research has determined that the malfunctioning of mitochondria is part of aging and of specific diseases often triggered by fever. Keeping mitochondria healthy (less sugar, less saturated fat, smaller meals, and less white fat promoting inflammation) slows down this aging process as we know it. And you end up with more energy every day. If your cells—via your power source—can become or stay much younger-acting, then your organs and systems will function much more youthfully, decreasing the chances of developing disease.

Advancements in mitochondria restoration and rebooting show that we can alter our biology to make our cells young acting, even if they’re old by the standards of calendar age—sometimes by replacing nutrients in the mitochondria that have declined with aging, like NAD (see page 238 for more explication of the role of NAD and its decline with aging).11 Rebooting makes animals act with the energy of their much younger selves. In one experiment scientists in Switzerland injected a precursor form of NAD called NR into mice with genetic Alzheimer’s and reversed the mental dysfunction.12

Though no such benefit has been published for human cognitive dysfunction (studies are in progress), we do know that people with cognitive dysfunction have decreased levels of NAD, and that a precursor to NAD is safe for humans to take as a supplement in short-term studies (see page 238). That is why so many researchers in the aging field now take this supplement. Restoring mitochondrial health, the cellular foundation for all of our biological functions, in older people is a frontier that can have huge implications in the quality of how your body operates.
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BIONIC BODIES

How new technology may be able to save or replace bad body parts

You already have a good idea of how a heart attack happens: Plaque builds up in the walls of your arteries (as a result of unhealthy lifestyle choices and/or because of genetics). The plaque acts like a roadblock as it narrows your arteries and causes your blood to change direction and lanes. In its final stage it narrows the arteries so much that not enough blood can travel to and from your heart. And when blood can’t flow, oxygen is cut off, and that’s when a heart attack or stroke happens.

Of course, we now have a number of ways to treat heart attacks—we can clear or reroute the arteries through a variety of surgical interventions (stents, bypasses). But these methods come with a heavy cost: catheterization, open-heart surgery, extensive rehab, a compromised circulatory system.

Today, researchers are working on new, ideally more effective and less intrusive ways to destroy plaque before it clogs and creates obstructions that can cause permanent damage.

Though it sounds like it could be a video game, the idea is that you could send MRI-guided nanorobots into the blood vessels that could grab the plaque, bust it into little pieces, and have it excreted by the body, as well as repair the damaged blood vessels. (Who you gonna call? PLAQUE BUSTERS!) The challenge researchers are facing is to break up the plaque so it doesn’t travel downstream to cause injury somewhere else.1

The use of nanobots is being tested in small animals in a lab near Palo Alto, California. Rats and rabbits bred to develop atherosclerosis are exposed to stresses that promote plaque—making a rat swim for hours to stay alive is like making you swim for days to stay alive. That activity is stressful enough to promote the rapid development of atherosclerotic plaques in arteries.

Then scientists anesthetize the animals, put them in MRI machines, locate their plaque, send in a bot, and give the bot the tools to gobble the plaque.

The plaque disappears without the need for surgery.

We don’t know if those rats or rabbits feel better afterward, but for humans, the potential with this kind of treatment is that you could possibly avoid the ICU and lots of rehab that is required after having open-heart surgery to bypass an artery.

Some more examples of new tech:

Organ or tissue regeneration: A Harvard professor is working on a technique that would allow the ACL (a ligament in the knee) to heal on its own, rather than via replacement with a tendon from another person or animal, or from another part of your body.

This technique involves inserting an hourglass-shaped sponge filled with the patient’s blood and growth factors and reactivated stem cells to act as a bridge between the two torn pieces.2 The bridge parts grow and reconnect the tear, so you don’t have to go through an intrusive repair using other soft tissue. The implications here go beyond simply improving sports performance; the procedure might also help reduce the incidence of later-life arthritis that often follows current ACL repairs in athletes (as well as in us non-athletes).

Artificial organs: We may be inching closer to what might be considered the gold standard of longevity advances: a genetically regenerated heart or artificial heart. Researchers at the Cleveland Clinic believe that if they had unlimited dollars, they could be less than three years away from growing a heart and inserting it into humans.

We’re already sort of seeing this happen with the work on 3D printing of organs—producing mechanisms and materials that can function like tissue (even lung-like tissues, which develop COVID-19 like real lungs do and so can be used to study potential treatments and antivirals).3 An Australian company recently developed a robotic device that prints a person’s own skin cells, which could be used to repair skin damage from wounds or burns.4

Just imagine you could have a computer code for all your body parts stored in the cloud—and that you could use that information to create 3D-printed versions that could be swapped in as necessary. Cut that bone cancer out and replace the bone in question with a new version of equal shape, size, and strength and with the same connections to ligaments, joints, and other bones. That could be possible within 10 years.

Protein manipulation: What if you could engineer an organ or body part to regrow, or could manipulate the way the body works normally? In Korea, for example, researchers are testing antiaging drugs that alter the activity of proteins in roundworm cells; they work by telling the body to convert sugar into energy when cellular energy is running low (the worms got a life span boost with this technology).5

Fix-it tools: A good way to think about how technological advances can work in the longevity ecosystem is to consider how far we’ve come in the area of heart valves, which wear out over time. About 10 percent of people 85 to 95 years of age (and more for people older) will have to have valves repaired or replaced, while 25 percent of people over 65 already have some kind of change in the function of the valves. The procedure to replace valves used to involve open-heart surgery, which, because it required stopping the heart and using a pump to circulate your blood, carried grave risk. Six months after open heart-valve surgery, 17 percent of patients had a decline in mental function.6

Today, minimally invasive surgery can replace a valve by feeding it into the heart through a blood vessel. Granted, it’s still heart surgery, so it’s still serious, but this common procedure allows a much faster recovery period.7 We’ll need to replace many more valves if people live 20 to 30 years longer, so it’s good news that the science of replacement seems to be getting ahead of our aging.


Breakthrough Bonus

Researchers in Zurich have developed what’s called “microvehicles” that can move though blood vessels to deliver medications.8 They are robots so tiny (.25 millimeter) that they can travel through our bodies via our circulatory system. This development could change medicine significantly–as microvehicles could be used to treat aneurysms or even help perform certain surgical procedures.



The next level of advancement in valve maintenance revolves around not repair nor replacement, but delaying the wear and tear that happens when the valves flap against each other up to 100 times a minute. Technology has played a major role in replace-or-repair solutions, but what if we got better at delaying the problem from even happening?

High-tech toys: Artificial intelligence, virtual reality, updated technology, improved data collection, and the like will also be game-changers in how we think about our health—and what we can do. We already have apps that can connect us to doctors for immediate consultations—telemedicine, essential during the COVID-19 shutdown. These apps allow remote medical care, which was previously impossible. But what happens when next-gen technology takes hold? Better collection of data could lead to better development of drugs. Wearable technology could not just track what you’ve done but predict your future. Artificial intelligence could predict that valve wearing out before it causes you any problem. More accessible diagnostics could mean delaying problems down the road.

A Yale genetics researcher has developed a handheld ultrasound device.9 While it doesn’t quite have as high definition as the $100,000 ultrasound machine, the $2,000 device could make scanning as easy and common for wellness visits as listening to your heart and neck has been for doctors. Such scanning should help docs know on whom to push prevention or who to motivate to make healthier choices.

We will see explosive growth in all corners of the tech industry. A recent report from CNBC said that the “delaying death” market is expected to grow to $600 billion with emphases on such things as big data, artificial intelligence, gene editing, food engineering, and cure-diseases medications (called “moonshot medicine”).10 And while the initial costs of these “delaying death” breakthroughs will be high, as with past innovations, their real cost will fall rapidly over time. What was once science fiction becomes an expensive reality, then ultimately an easily affordable, widespread practice. (The real moonshot by the Global Wellness Institute is “Eliminating Preventable Disease,” which we cover in Part 4.)

So while many of our advances revolve around the cellular or genetic processes of aging, we will also see continuous and exponential physical, mechanical, and technological advances—changes that will extend our healthy life span, improve the quality of all life from middle age onward, and most likely at least double our prime years.

We may not end up with one magic pill or one-stop shop for living younger longer, but all of these advances combined will contribute to a 360-degree approach to longevity. You never know what new technology or which new development will be the one that will save or change your life—and help you be younger today and down the road.


PART 3

The Wealth and Health Effects

What increased longevity will do for society, for your body, and for your life

What does all of this mean? How will these technological medical changes influence your body, as well as all of the factors that go along with such sweeping health changes, like societal and personal economics, your career, and more?

These next chapters will look at the implications of the Great Age Reboot, and how society will likely adjust to become more vibrant, productive, and prosperous.

Are there challenges with such massive changes? Of course. And it’s difficult to see how everything will sync together—your life, government regulations, an entire medical community, and global economics. But this new way of life can work. And we predict that life, longevity, our bodies, and our society will look a heck of a lot different in the decades to come because of it.


| CHAPTER 9 |

BANKING ON THE GREAT AGE REBOOT

How will we pay for longer and younger lives?

Besides health, the second thing that scares the digested beans out of us about longevity? Running out of money.1 And that circumstance has three aspects:

•   Will we as individuals have saved enough and invested it wisely enough to last if we live decades longer than we imagined when we were younger?

•   With the current emphasis on federal debt financing, will the inflation rate skyrocket and render our savings too small to support our longevity?

•   Will governments have enough money to continue to pay for pensions (Social Security) and medical care of the elderly?

There’s good reason for these concerns. The numbers, as they currently stand, are indeed worrisome. Although those over 50 are better prepared for retirement than any previous generation, few have saved enough to handle the medical expenses and long-term care costs associated with getting older. And the prospect of living longer without enough money sounds about as appealing as bark-flavored toothpaste. The coronavirus has shown what can happen if society or individuals do not have plans in place and sufficient savings when they are needed.

So how can you prepare for extended decades? And how can society prepare to handle the changes in infrastructure that will occur as millions and millions more people live longer?

We think the prospects are bright financially. In this chapter, we’ll walk you through the societal and personal economics of the Great Age Reboot. And when you see the numbers, you’ll understand how it all can come together—and what you can do to make this monumental shift work for you.

Today, working to age 65 is the norm (and most 65-year-olds are highly functioning and performing, we might add!). Nevertheless, it’s difficult for us to imagine 80- or 90-year-olds as a major part of the workforce, since life expectancy now is 78 to 81. But what if that 90 or 100 becomes the new 40 or 55? At the very least, you can probably picture more and more 75-year-olds being vibrant parts of the workforce, because it is happening every day.

When you reboot your body, you can also extend your economic potential, your prime years. And when that happens, you can feel the shift—from fear to opportunity: the opportunity to live longer, healthier, and financially secure. Just as important, extending your prime years has a great overall effect on society. So taking care of yourself is not just an act of self-preservation; it can be viewed as an altruistic one as well. A better you means a better us. Let’s examine how.

Societal Economics

How will we know what happens to the amount of money available for aging populations, Social Security, and medical care without first understanding what happens to the number of people who are contributing to the economy? To understand the economic implications of the reboot, we first have to dive into population projections.

While the average U.S. life span has declined over four of the last five years due to the opioid and pandemic crises and the influx of chronic disease due to obesity, the longevity progression continues for non-opioid users and non-obese people.2 The routine increases in longevity that result from better illness treatments—such as statins to prevent heart disease and immunotherapy for cancer—as well as the exponential ones resulting from the biotech revolution and previously unimaginable medical advances, will be what drives increased life expectancy over the long term. In turn, that will mean faster-than-expected population growth, even if birth rates decline.

U.S. Census Bureau actuaries project that in 2050, the U.S. population will be about 55.5 million more than it is today, reaching a level of about 390 million.3 Others think it will be less due to the changes in fertility. They argue that since life expectancy is declining in developed countries, populations will plunge. While that has happened in prior pandemics (and we have three in the United States—opioid, obesity, and SARS-CoV-2), as we noted in Chapter 1, life expectancy has rebounded fast in the past. When we adjust these estimates to reflect longer, rebooted life expectancies, we think this number will not be 55.5 million as predicted by the Census actuaries but closer to 117.5 million, with a potential to reach 451 million people (again we will refer to our projections as GARP, or Great Age Reboot Projections). This growth is due to a decrease in deaths rather than an increase in births.

Our numbers are based on similar birth and immigration rates as the Census Bureau estimates, but with a substantially decreased death rate for those 50 to 90-plus due to the medical progress and improvements in treating chronic disease.

In other words, even if birth rates decline (but total births increase slightly due to more people in the baby-producing ages) and immigration stabilizes over the next 30 years, we believe that greater longevity will add 62 million more people to the population than predicted by Census Bureau projections, bringing the total additions closer to 117.5 million more people. And for the most part, this cohort will be living robust and highly productive lives until their final five to 15 years (as is the case today). That is, they may be 70, 80, 90, or 100 years old chronologically, but they will have the energy and physical capacity we associate with being 15 to 35 (or more) years younger. Yes, if 60 is the new 40, now 95 or 100 will be the new 45 by 2050.

The chart shows how we estimate the U.S. population will break down by age by 2050. (For a more detailed look at population projections, see the chart on page 28.)
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We estimate that by 2050, more than 10 percent of the U.S. population will be 90 years or older—chronologically—and 18 percent will be over age 80. By way of comparison, in 1960 only 9.2 percent of the population was over 64 years old. But instead of hurting the economy and the government’s ability to afford their Social Security and Medicare, these yolds (young olds) will increase society’s resources to pay for these benefits. More people will be spending more time in what are effectively their prime years, earning more and paying taxes and contributing to Social Security, etc. The charts above and below show not just the dramatic increase in numbers, but the dramatic increase in the number of people on the older end of the spectrum. People 19 and younger made up 25 percent of the U.S. population in 2020. In 2050, this group will make up 19 percent of the population, a 24 percent decrease. When you compare the costs of the 19 and younger group with the productivity of older people working longer, it gives a big boost to the gross domestic product (GDP).
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Where we depart from lower forecasts is not in their assumptions about birth rates or immigration, but rather in the third component of population growth: death rates. Most simply stated, if death rates have been falling without the assistance of the genetic discoveries like those described in this book (as well as many others that will occur as others stand on the shoulders of these giants for the next 30 years), imagine the declines in death rates that will occur as the Great Age Reboot sets in.

For example, changing white fat to brown fat holds the promise of making obesity a problem of the past. This would eliminate most deaths associated with obesity-related disease. That alone would make the typical person’s Reboot age 20 years younger than their RealAge at age 75 (not to mention what it would do to the one-trillion-dollar-plus diet industry). Unthinkable to eliminate obesity-related diseases? Remember that it was once unthinkable that measles, mumps, chicken pox, and polio would be eliminated. Yet now most people under the age of 40 have no concept of these once common killers.

The prospect of longer life expectancy for children and young adults is invariably greeted as a great social victory (for all but the most devoted Malthusians, who have never been right) as people grasp that younger generations will be productive for many years to come. They will recognize that the opportunity of creating large amounts of productive human capital is extremely valuable to society (although some members of this cohort will be social burdens for longer periods). The same is true for older ages as well. Bottom line: A larger workforce that works longer doesn’t just benefit working individuals, but also society at large—with a massive boost to the economy. This is true whether they are young or yold.

As life expectancy increases, it naturally increases income as more (and more productive) people work and innovate. This in turn raises the wealth of individuals and of society. For starters, improved health (whether achieved by healthier living, medical and pharmaceutical improvements, or targeted genetic and epigenetic engineering) allows each worker more working days, thereby increasing the GDP. For example:

•   Just one more working day a year per worker today in the U.S. due to improved health increases the GDP by about $90 billion annually and generates $15 billion in federal tax revenues.

•   The present value of this annual savings of one day more per person into perpetuity reveals a societal wealth gain of roughly $3.6 trillion and $610 billion in additional tax revenue. And this is just for an extra day; imagine extra weeks, months, years, and even decades.4 Moreover, the considerable economic benefits we attribute to each additional year of longevity are conservative, compared with estimates by Andrew Scott, Martin Ellison, and David Sinclair that put that number at $38 trillion per additional year.5 These dual projections reveal longevity as an advantage for both individuals and society at large.

Such incremental longevity income will pay for many important priorities, including medical services and retirement benefits. In addition, greater health reduces medical outlays, which reduces the cost burden of aging. That is, increased health increases the stock of human capital, which in turn generates enormous income and wealth and reduces health care outlays, not to mention allowing additional quality time with our loved ones. As the number of workers rises so do the income benefits and savings.
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Even as many have chosen lifestyles that promote epigenetic changes that increase chronic disease, the population as a whole has increased longevity by 2.5 years every 10 years since 1880 (see Chapter 1). And data from the Cleveland Clinic indicates that large swaths of working populations can be incentivized to make healthier choices (see page 185). Furthermore, the treatments we’ve described (and others) are likely to be available to all, so most people will be able to be younger—maybe not as young as if they had made a few healthier choices earlier in life but younger enough to be productive for many years, and to greatly reduce health care costs. If more employers, as well as Medicaid and Medicare programs, adopted such incentive programs, the medical cost savings would be huge.

But the gains made by an extra healthy day each year are small potatoes compared to the gains derived from the collective power of 124 million people now working five to 10 years longer. And by 2050, the number of productive people working longer will be substantially greater than 124 million. Plus, this additional cohort will skew older—an advantage for federal, state, and local government expenses, since those under 21 require schooling and educational outlays while those older than that are more likely to be paying Social Security, Medicare, and state and federal taxes.

People frequently point to the supposed “fiscal burden” of an older population as if it is a reason that people should die when they hit 65. But this is an absurd mindset for many reasons. First, these people have earned the right to some degree of public support in retirement for their many years of financially supporting previous generations. It would be intergenerational theft for these people to lose the benefits they have earned and paid for honestly over their long lives.

In addition, many continue to work well after 65, in which case they are continued “fiscal surpluses.” And these fiscal-surplus years will grow dramatically over the next 30 years. While these rebooted seniors will have more retirement years, they will have earned their keep by having supported previous generations longer.

Another factor is that there are huge “fiscal deficits” associated with youth, and yet no one seriously suggests that this is a reason to eliminate children. Children are financial burdens in their early years (which now often stretch well into their 20s). But people understand that they eventually become productive fiscal contributors. And as the young become a smaller share of the population, the “fiscal burden” of youth will fall as a share of the GDP. How much do children cost? A lot. A recent U.S. Department of Agriculture report estimates costs of $12,000 to $14,000 per child per year for ages one through 17. Add to this about $35,000 a year for each year of university tuition and room and board for those who go on to college. Plus, their insurance, cars, vacations, and electronic devices (not to mention seemingly unending phone, Netflix, and Spotify bills) and various child-focused social programs. All told, it is likely that each child imposes a fiscal deficit of $300,000 to $500,000. As children are less prevalent, the money saved on these costs will be directed elsewhere, including to supporting retirees.

To give you a sense of how this would play out in practice, if each worker 55 and older today were to work just one year longer due to improved health over the next 10 years, it would increase the GDP by $340 billion (about 1.5 percent) annually. That’s $340 billion more than anticipated—and that’s just for one year. As a result, federal government revenues would rise by $57.8 billion annually, while state and local government revenues would rise by $34 billion each year. The present value of this gain is a $13.6 trillion GDP increase, a federal revenue increase of $2.3 trillion, and state and local government revenue increases of $1.4 trillion.

That is, working just a year longer generates a societal wealth windfall equal to about 65 percent of the current GDP. And it is likely that work lives will be extended five years because of 10- to 20-year extensions in healthy lives. A five-year increase in work life for all workers generates an additional $1.7 trillion (8 percent of GDP) annually. (Remember, by 2050, the number of productive people working longer will be substantially greater than 125 million.) And if in 2050, workers living to age 100-plus decide to work an additional 10 to 20 years (making 75 to 85 the typical retirement age), the additional output and wealth generated is truly mind-boggling! Further, the reduced percentage of the population that needs to be supported until after their education is complete would decline by about 24 percent (from 25 percent under age 19 to 19 percent).

The point to stress is that we believe people will work 15 to 20 more highly productive years as the Great Age Reboot kicks in. These extra years plus reduced youth costs plus a 117.5 million population increase plus massively lower costs associated with chronic diseases and ever increasing productivity over the next 30 years will easily pay for added years.

Of course, society will need to raise the age of qualification for Social Security and Medicare (or their equivalents) accordingly; to fail to do so would be like having benefit eligibility at age 40 today. It will not happen overnight, but it will happen by grandfathering eligibility. Society will adjust. It always has.

After all, society will have plenty of both income and wealth to cover future obligations. The real problem is the sticky political issue that everyone wants someone else to pay. But this is what politics is all about. And as long as there are ample resources, politicians will decide the allocation of these burdens. Examples from the past include changing the retirement age (hardly etched in stone), the tax rate, the phase-out level for FICA taxes, beneficiary policies, indexation of benefits, etc. These areas, not the availability of societal resources, will be the battlegrounds.

Such increases in work life are not flights of fancy. Seventy years ago, people who lacked retirement savings worked well into their 70s if they lived that long. This was in spite of jobs being far more physically demanding. In other words, “retirement” is a recent state. Since 1992, the labor force participation rates of those 65 to 69 have risen steadily from 20.6 percent to 38.3 percent.6 This is in marked contrast to all younger age categories, which have experienced flat to falling labor force participation rates over this period. Not surprisingly, many surveys show that the main reasons people give for working after age 64 are social connectivity, relationship building and maintaining, and to have additional spending power.7

Similarly, the workforce participation rates of those 70 to 74 have risen from 11.1 percent to 24 percent over this period, while those over 75 increased from 4.5 percent to 10.5 percent. These increases are registered across all levels of education but are most pronounced among college graduates. That is to say, society’s high earners are the most likely to extend their work lives (and most have now learned how to work from home). They not only produce; they continue to pay into Social Security, private pension plans, and taxes. They will be extending their prime years.

These numbers demonstrate that we can absolutely afford an aging society. In fact, enhanced longevity is essential for our society. That’s because if longevity increases without better health, it will mean higher costs of medicine and health care as people live longer. And that financial burden can overwhelm a country’s ability to handle an aging and unhealthy demographic. It’s not just about longevity, but about healthier longevity.

As observed earlier in the book, every developed country will be challenged to provide the current standard of living and medical expenses if they do not increase healthy and productive longevity.

In fact, we think the savings for societies engendered by longevity reboots can be much greater than we have stated. Instead of just keeping the percent of GDP spent on medical costs at the level it is now, there are likely to be much more substantial savings. We intentionally underestimated the savings, as we do not know which of the advances will come to fruition—just that one or more will.

Enhanced longevity is essential for civilization. In every society in the past, the greatest association with societal and personal GDP increases is longevity—even much greater than schooling. And if we use these extra resources wisely, we can afford longer and healthier lives. (In fact, if we are going to live 25 or more healthy years, it would make sense that we’d choose to work an extra five to 15 years.)

These numbers also demonstrate that we must embrace a revitalized lifestyle to live in a society with improved health and growing longevity. Increased longevity is synonymous with increased GDP from increased human capital: the real wealth of the nation. Increased longevity also will go a long way to offset declining birth rates, with aged workers in their prime working years longer, high-earning years generating income which more than offsets the projected lower percentage of the total workforce of lower-income, younger citizens contributing to Social Security and paying taxes.

The Price of Longevity

If real per capita GDP grows by just 1.5 percent a year through 2050 (less than the historic norm), it will generate an additional $36,000 a year in real purchasing power per person by the end of this period: $100,000 versus a total of $64,000 today (1.5 percent greater than inflation compounded annually). That means that on average, every year between now and 2050, per capita real GDP will be notably higher than it is today (as has been the case in the past), representing discretionary real income far above and beyond today’s needs.

Believe it or not, the present value of this real income increase is $1.9 million per person. This huge discretionary increase will fund both consumer spending and retirement savings, as well as social support programs, along with Social Security, outlays to support economic dislocation like the CARES and RECOVERY Acts during the coronavirus pandemic, and Medicare.

In addition, as improved health simply delays the cost burden of ill health, it provides more time for real growth to buffer the cost of the final (expensive) years of aging. For example, it is estimated that 8.5 percent of total U.S. medical spending (which amounts to roughly 18 percent of the GDP) is for the final year of life. And 16.7 percent of all health care spending occurs in the final three years of life. This means that $323 billion is currently spent on people in their final year, and $635 billion on those in their final three years. Most of that is for hospital care, with additional amounts for long-term care and other related services.

If improved health delays when these “final” three-year outlays occur by 20 years, money that would otherwise have been spent on sick people can instead be used in more productive and enjoyable ways (there’s no decrement in health care costs, just a flattening of the curve—that is, the health care economy stays level or just increases at the rate of growth of the economy rather than increasing at three to four times that rate as it has in the past two decades). If we delay for five years $30 billion of medical spending a year, society receives a present gain of $10 trillion. This is best understood by imagining what their return would be if people took the money they would have spent on medical outlays and invested it in a diverse stock portfolio. If you get five extra years of lower health care costs, that’s more money to keep and more that can grow through compounding. Spending less on health for even five extra years allows for exponential growth of the money that is saved. Simply stated, it is better to spend later than today. The point to grasp is that the economic benefit of delaying ill health is huge. Delaying medical costs for the individual means that we not only would have the money we would otherwise have spent but also would have five years of compound earnings on this amount. At a societal level, it is best thought of as having five more years of productive output from those individuals, making seniors not only affordable, but also a huge social asset. In addition, our extended lives will fuel demand for goods and services, driving economic growth. And most important, of course, we will have more time with our loved ones.

In addition, because an estimated 75 to 80 percent of all medical outlays are for lifestyle-related diseases, taking voluntary lifestyle steps to live more healthfully dramatically reduces medical costs.8 Even if only 40 percent of the population adopts healthier habits, there would be a roughly 25 percent drop in medical outlays, or $950 billion annually in the U.S. This represents a staggering 4.5 percent of GDP saved each year simply through healthier lifestyles! Every year!

Think about what a $1 trillion yearly decline in medical outlays would achieve. Consensus doomsday models show that by 2027, medical costs will rise from $3.7 trillion to about $5.9 trillion yearly of a $30.6 trillion (nominal) GDP. At that time, medical outlays in the U.S. (and we’ve exported our habits and costs to all other developed countries) are generally projected to grow to 19.4 percent of GDP (these costs may already be there in 2021). This represents a per capita outlay increase from roughly $11,000 in 2019 to $17,000 in 2027. But if just 40 percent of the U.S. population implements self-engineered genetic and epigenetic resets via lifestyle management, it will save about 5 percent of GDP ($1.5 trillion a year) by 2027 (see pages 132–33). Still an increase in the health care economy but one that is about the same as or less than the growth in GDP.

This savings is very possible—remember, our genes haven’t changed since 6 to 8 percent of GDP was spent on medical care in the 1970s. But our lifestyle choices have, and that has increased the incidence and presence of chronic disease.
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All of this will make for a truly radical Great Age Reboot—and you are in control of most of the outcome. Moreover, as less money is absorbed by medical costs and more people begin to work longer and healthily, the hand-wringing about shortfalls in private and municipal and state pensions, Medicare, and Social Security (or their equivalents) should disappear.

There is, of course, a cloudier side of increased longevity. While the benefits of wise decisions grow, the costs of unwise decisions also grow. This dichotomy will create greater disparities in health, income, and wealth if we do not address it over time. The longer we live, the more the decisions we have made regarding our work, savings, and health compound the advantages and disadvantages we experience in our later years.

Personal Economics: The Power of Compounding

How will you personally be able to pay for a longer and younger life? It comes down to two concepts: extending your ever rising earning power by being physically capable of working longer and taking advantage of the amazing power of compounding savings. We’ve already addressed point one, so let’s take a closer look at the power of saving and compounding—and why it’s the key to making sure you’re financially secure for the Great Age Reboot.

If at the age of 25 you start saving 3 percent of your income every year in a diversified portfolio generating a 5 percent annual return, which you will not touch until a timely retirement, predictions and models indicate that you will be financially OK by the time you retire.

With this 5 percent compounded annual investment return, an extra decade of life results in a 1.6-time increase in your wealth; 20 additional years results in a 2.7-time increase. A further 10 years increases your net worth yet again to a 4.3-time multiple.

The magnitudes in wealth differentials are staggering. It means increased life expectancy can lead to increased wealth inequality between those who save and those who don’t. Consider this case study, which beautifully illustrates the power of compounding:

Imagine that at age 25 you earn $30,000 (a modest $15 per hour) and save $900 (3 percent of earnings) annually. At an assumed 5 percent rate of return, that initial nest egg of $900 with no additional contributions grows to $27,384 by the time you are 95. If you make it to 115 and leave it untouched, that amount increases to $72,657. This wealth is all derived from just $900 (3 percent of a very modest income) saved early and invested at a conservative rate of return for all of your life.

If you save 3 percent every year on an income that rises by 4 percent annually (1.5 percent real growth plus 2.5 percent inflation), the compounding of your savings means that:

•   By age 35, your accumulated wealth is $15,380.

•   At age 45, your wealth is $45,648.

•   By age 65, your wealth is $215,903, growing to a stunning $1.4 million at age 95.

By age 70, your original investment generates an average of $1.60 for every dollar you save. All of this can be achieved by rather modest savings and investment returns. Of course, saving 6 percent every year is an even better target than 3 percent, particularly if your employer will match your 3 percent. If you save twice as much each year, you will have twice as much as each dollar saved begets—an additional $1.60 in investment return through age 70. Or, to be specific, you’d have $431,806 by age 65 and $2.8 million by age 95. The key is that saving and patient investment are not just for “rich” people if you are able to start early enough.

This illustration underscores the importance of saving early and often (and even finding an employer with a savings- match program). It may sound basic, but saving is like healthy eating and exercise: You can’t start too soon, and when in doubt, do more of it. Also, keep in mind that you don’t need to be an investment genius. Just invest in a mutual fund or index fund of broadly diversified stocks and bonds. Be consistent and patient, ideally through automatic deductions each pay period, and never be a panic seller or momentum buyer who tries to beat the market. And if your employer offers to match your contribution, definitely save more.

Investing your savings with patience and pragmatism is like managing stress and choosing a healthy diet. By the same token, not saving or making panicked investment decisions is as deadly to your long-term ﬁnancial health as obesity or smoking is to your physical health. Just as you do not need to be an Olympic marathoner, you do not need a brilliant hedge fund manager to be realistically ﬁnancially prepared for your longer, younger life. An important policy question to consider is whether the U.S. can foster wiser investment strategies by introducing mandatory savings plans similar to those in Singapore, Australia, and Holland. These forced-savings programs are attractive because the failure of individuals to save throughout their lives imposes a burden on the rest of society. A forced-savings program decreases wealth and income inequalities among the retired and reduces the incentive for people to spend everything they have and take a free ride on savers. In fact, the savings program sketched out above serves as a broad outline for a mandatory savings program to better prepare people for retirement. While each forced-savings program is unique, in essence they require that 3 to 15 percent of every dollar earned goes into a tax-deferred retirement account managed by investment professionals subject to regulatory oversight and reporting. The savings built up over a working lifetime become available at a governmentally established retirement age. These programs ensure that if you have saved money early and often, your retirement will be much easier to enjoy.


The Inheritance Boom

Over the next 30 years, there will be a great inheritance wave that will provide younger generations with unprecedented resources with which to support both themselves and the older generations. It is estimated that over this period, those dying will transfer $25 trillion to $40 trillion (net of estate taxes) to their heirs.9 This amounts to these aged citizens retrospectively paying for their social costs while aging, and a whole lot more. We bet that this number further grows but will be delayed in transfer as boomers stay younger and healthier than currently expected. As a point of reference, total outstanding net federal debt was about $16 trillion BC-19 (Before COVID-19) and is now about $24 trillion, meaning that legacy inheritances still more than cover the nation’s entire outstanding federal debt.




| CHAPTER 10 |

NEW HEIGHTS FOR HEALTH

Build a better body and brain to experience the effects of a Great Age Reboot

It’s one thing to think about how all of these medical advances could work. It’s another when you start thinking about how they actually do work in practice. How will they affect your body? How will they affect your body parts? What can go better and what can go wrong?

In this chapter, we’ll take a part-by-part look at your body and what the Great Age Reboot may mean for you as you prepare some of the specific systems in your body for rebooting.

Your Brain

All of the organs of the human body must function well in order for you to live a healthy and full life. But the brain—as the computer of your entire body—is the most essential.

Most of the advances in the area of memory loss and brain-related illnesses relate to diagnosis—that is, knowing you’re at risk of memory problems up to 10 years before you even see symptoms. In our experience, memory loss is the most feared condition associated with aging. Many people say they can cope with other “hard” diseases, like heart disease and joint deterioration. But it scares the pudding out of them to consider what it might be like to not remember what was said a second ago—or worse, the faces of their loved ones. This is why many say they don’t want to live to 100-plus.

But the quest to preserve your brain is not just about avoiding something that’s scary. It’s also about preserving and extending youth, and youthful curiosity, learning, playfulness, and relationship building.

Weighing just three pounds, the brain holds some 100 billion neurons—the brain cells that populate your life with memories, feelings, decisions, and thoughts (of which you have some 20,000 a day). Can you wrap your head around the number 100 billion—let alone 100 billion of anything fitting into the size of a medium melon? (For perspective, 100 billion pennies stacked atop one another would stretch to the height of three and a half Mount Everests!)

Ironically, modern medicine still doesn’t know that much about the brain, although it is the originator of every advancement known to humanity.

While science has made astronomical advances in understanding neurological function and disease, the brain remains mysterious when it comes to issues of aging and preservation. And that’s not even bringing in the concept of artificial intelligence. Will our brains become better because AI can take care of some tasks, allowing our brains to concentrate on others? Or will our brains decrease in power as we rely on other systems to do the work for us? Will new advances allow us to have more power, more creativity, more intellect? Right now, it’s hard to say (especially since most research today focuses on stopping age-related decline of brain function).

A quick primer about brain function: Just as your home receives electricity from a main source via power lines, your brain cells receive messages that are transmitted from one neuron to another. When the weather is good, the messages come through loud and clear, and you have no disruption of power. But what happens when storms occur?

In the brain, a storm comes in the form of gunk, or plaque, that builds up to interfere with the connection of cells. That plaque comes from brain waste (yes, all organs have waste). Some of it is called tau protein; some is called beta-amyloid, or sometimes limbic-predominant age-related TDP-43.1 Essentially, this cell waste attracts inflammation; the buildup disrupts the brain’s connections by gobbling them up and reducing their size, as a storm tangles tree branches and makes power lines ineffective.

That becomes a double whammy to our brain: We build up the plaques that cause problems through unhealthy choices, and we’re not able to clear them out. Instead, they get gobbled up due to inflammation—which leads to dementia.

The good news: We have mechanisms to help. In the body, the lymphatic system, which you are likely familiar with, clears waste and toxins out through the lungs and other waste-disposal organs (which we’re certain you’re quite familiar with). In the brain, there’s a similar system called the glia-lymphatic system (really glymphatic but let’s use glia-lymphatic as we think it describes the system better).2 But often we don’t have optimal ability to clear waste from that area. Not surprisingly, this circumstance is largely related to the food we eat, how much exercise we get, and other lifestyle choices we make, especially regarding sleep.

As you sleep and do not take in water, you become very slightly dehydrated and your brain shrinks a little. Your brain cells shrink more as you sleep longer, making the spaces between your brain cells (your glia-lymphatic pathways) a little bigger, which is key for getting rid of your brain poop. That means the sixth and seventh hours of sleep are key to getting rid of waste and decreasing inflammation that would otherwise destroy brain connections and functioning—including the ability to make new memories.3

Unfortunately, nothing—so far—has been proved to reverse Alzheimer’s and most related cognitive-dysfunction diseases, despite the fact that there have been more than 140 trials in the last 15 years.

Researchers have been looking at a variety of mechanisms to help slow, stop, reverse, and prevent the damage that happens with memory disorders, and we don’t expect this quest to stop. It remains one of the major frontiers in medicine. For example, consider these advances and trials that are already under way:

•   Drugs are in the works to help target specific actions happening in the brain. For example, some are aimed at clearing the brain of plaques, while others are intended to prevent the plaques from building up in the first place. Some of the drugs are designed to work in conjunction with the immune system to assist in the process that recognizes and removes toxic substances.

•   Some researchers are studying ways to replace damaged neurons, which occur with Parkinson’s disease. That’s a difficult process; researchers are looking at using collagen—the structural protein in such places as your skin—to help support transplanted neurons.4

•   The AMBAR study showed in humans that a plasma exchange could help slow cognitive decline (by 50 percent) and maybe even reverse some of the deficits in early dementia.5 That is a wow-wow-wow if it is repeated, as the plasma exchange process is FDA approved already for other diseases. This is really the first process demonstrated to reverse or slow such decline so substantially that is FDA approved and validated in randomized controlled studies. The process would require an early diagnosis of dementia, however, to be able to be widely employed.

•   And many advances are being made in the area of early diagnosis of dementia, as researchers are looking for markers to determine risk long before symptoms show.6 The hope is that early detection (before neuron destruction) can help slow the progression of the disease through other interventions; you may be able to stop the disease much more readily if treatment begins early. That is, researchers are working on blood tests that could help identify dementia before symptoms show, maybe even five to seven years beforehand.7 This would make for a more cost-effective way to identify dementia (compared to expensive ways like scans of the brain or spinal taps). Most important, it would give people a chance to slow the progress or even stop the disease through lifestyle interventions. Others are looking at subtle tests of cognitive function for early diagnosis. One Cleveland Clinic start-up company has found a method that predicts cognitive decline 20 years before it becomes clinically evident.

But even as these issues are being explored, we’re still far away from a systematic stoppage, much less a reversal and elimination of Alzheimer’s and related diseases. Therefore, it’s vital for you to use that great gift of free will to help prevent them. The choices detailed on these pages will allow you to implement lifestyle choices that improve your odds of slowing or preventing the onset of brain dysfunction.

Your Immune System

When it comes to your health and longevity, there’s a good chance that your immune system is at the top of your mind. And it certainly is at the forefront of discussion when we think about one of the world’s most powerful enemies of longevity: cancer, as related in Chapter 6. And this, in many ways, is paramount to our individual and collective futures: getting our defense systems to work better, longer, and stronger.

You know all about defense systems. They’re all around us. We have passcodes on our phones and computers. We have locks on our doors. We have guard dogs, safety deposit boxes, alarm systems, remote watching and door monitoring systems, and PINs.

Defense is a priority in today’s society. And it’s not just because there are evil people out there who would be more than happy to find a one-click-away scheme to siphon thousands from your bank account, or make you pay a ransom to get access to it. It’s also because, simply, we want to be able to enjoy for now and the future what is most valuable to us—whether it’s our family, our money, our property, or our email accounts.

The most fortified defense mechanism in your body—your immune system—is a highly organized and mobile unit.

We see this defense system in action all the time. It’s what rushes in when you scrape yourself. It’s what makes you cough and sneeze and torpedo phlegm when you catch a nasty bug. It’s what makes your ankle swell when you twist it. Ultimately, it’s what heals you.

Yet when we talk about vibrant longevity, it’s not just about how your body handles the usual cold or a bum joint. It’s much more about how your immune system handles the major threats that can—if not defeated—literally kill you.

This is most obviously on display with deadly diseases.

As we discussed in Chapter 6, scientists are working around the clock to figure out how to eradicate the complex and ever changing disease variations of cancer.

Your body’s defense system has many levels of protections and biological roles. And sadly, there are thugs in this world that want to invade and destroy your cells (or better yet, live in them and wreak havoc as they multiply—i.e., SARS-CoV-2, the virus that causes the disease known as COVID-19.)

Your defenses want to ID these punks, fight them if necessary, and banish them from your body to restore order in your biological society.

Why your immune system slowly declines after age 50 remains unclear; maybe it gets less aggressive as we age so as not to attack our own mutated tissues and cause an autoimmune disease. Later in life, the immune system may make mistakes and, as all your cells change due to errors acquired during life, is more prone to attacking its own cells.8

The elderly tend to get fewer colds than kids, even though they have a weakened immune system. This happens because our systems develop defenses against antigens; we acquire antibodies to the germs we’ve defeated in the past (stored in plasma cells in your bone marrow, as mentioned earlier in Chapter 6), and destroy those antigens and viruses before they can multiply and cause that illness.

Some of the ways that the immune system ages:

•   Organs shrink. The thymus begins to shrink when we are young adults. By middle age, it’s only about 15 percent of its maximum size. Adding growth hormone (recombinant) may revive your thymus and decrease immune system aging. But that solution is complex because recombinant growth hormone has other effects than just decreasing thymic aging.9

•   Efficiency diminishes. Although the number of T cells doesn’t decrease with aging, T-cell efficiency does decrease. This causes parts of the immune system to weaken.

•   Fighters lose power. Macrophages, the white blood cells that ingest antigens, don’t work as quickly when you age. This slowdown may be one reason that cancer is more common among older people.

•   Defenses weaken. A decrease in white blood B cells that are able to respond to a new antigen means that the body is less able to remember and defend itself. These changes may partly explain why pneumonia and most forms of infection are more common among older people and cause death more often—and why vaccines are less effective in older people.

Your Heart and Arterial System

Heart and arterial aging problems are the cause of 40 percent of deaths now, and much of what we do about extending longevity will continue to revolve around preserving the heart.10 New developments will center on improving the technology for treatment and diagnostics to detect issues.

We have already experienced incredible advances in treatments for heart problems—and they undoubtedly have extended lives. Before we look too far forward, it’s revealing to see what’s been done to lay the foundation for future treatments and advances. Before the 1960s, having a heart attack was very common (and fully half of heart attack victims died within hours). So, while a heart attack in the 1960s was frequently a death sentence, much has changed since then.

One example is medication for controlling blood pressure. In the 1950s, co-author Albert’s mother was put on a “white rice only” diet to control her high blood pressure. Her BP did in fact improve, but it was a miserable diet.11 But that was all we had until the late ’50s and early ’60s, when there were continuing improvements in medicine.

We now know for sure that a diet rich in simple sugars and foods with saturated fats and their accompanying amino acids (it is what accompanies the saturated fats that we now know makes saturated fat consumption so aging) is one of the main causes of aging arteries, and we have low-sugar, plant-based diets with healthy fats to help prevent arterial aging and diets largely without fats to reverse it.12

Now we have more than 150 approved medications to treat high blood pressure and aim for readings under 125 systolic and under 85 diastolic.13 While BP medications were first used to keep people who had had heart attacks or strokes from having recurrent ones, they quickly evolved into preventive therapies.

And the news only gets better. Other lifesaving interventions for heart attacks include:

•   Defibrillators to shock a heart in a lethal electrical rhythm into one that lets you live.

•   Pacemakers to kick-start a malfunctioning electrical system.*

•   Diagnostics like EKGs to detect an abnormal heart rhythm and pulse oximeters to detect a lack of blood oxygen before it becomes fatal.

•   Surgeries to clear arterial blockages (open bypasses, then angioplasties, then stents).**

•   Medication. Today, we have medications that allow for greater blood flow and decreased inflammation.

•   Valve repair (discussed on page 118).

Just because the inspiring medical advances of today are capable of repairing various ailments does not mean that’s all we need to do.

Ultimately, your heart’s main job is to deliver nutrient- rich blood through the body, as well as to remove waste. When working well, your heart “pumps.” Blood gets shuttled throughout your body via the cardiovascular system of blood vessels. In its prime, this system is a well-functioning machine, ensuring a smooth flow of blood through the heart and vessels, making deliveries to all of your organs.

But that delivery system doesn’t always run smoothly. Sometimes, there are obstructions, roadblocks, and detours that cause the system to work less efficiently—or not at all. These come in the form of blood sugar and oxidized LDL cholesterol, apolipoprotein B, as well as the increased blood pressure, plaque, and inflammation that’s associated with them. When these enemies become too overwhelming, your body’s GAME OVER sign turns on.

When blood flow is slow or obstructed, oxygen can’t get to your vital organs as effectively (or at all). Over time, if the obstruction is large enough, the cutoff of blood flow can cause heart attacks, strokes, and other vascular issues. And without proper flow, the damage to organs and systems can ultimately lead to organ dysfunction or failure. That includes your heart; if blood doesn’t feed the heart for even a few minutes, the cells of the muscle that tries to work all the time become damaged and soon die.

This is why it’s so important to get to a hospital fast in the case of a heart attack. The procedures in use today open up the blood vessels to save marginal cells and to allow the signals from dying cells to call forth stem cells and growth factors that will become and develop heart cells over the next six weeks.15 These new cells grow into functioning heart muscle cells and increase contractile power and squeeze more blood out of the left ventricle. The ejection fraction—the fraction of blood in the left ventricle that is ejected—increases from about 15 to 25 percent on day one after a heart attack to 55 to 65 percent six weeks later. And you feel energetic again. But if the stem cells do not make it to the injury in time or are not nourished by the right form and amount of stimuli and growth factors (from exosomes of some stem cells or maybe dying cells), then new heart cells are not formed and the heart muscle cannot eject as much blood. You form a fibrous scab where the muscle cells should be contracting. Or if the heart cells cannot relax as well as they should (that’s when your muscles use energy, in relaxing to allow for a more vigorous contraction), then you develop what is called diastolic dysfunction and eventually heart failure. You can’t fill the heart with enough blood to eject enough to supply the rest of the body.16

Repairing hearts is the promise of stem cell and growth factor (exosome) treatment as described in Chapter 3—to cut out the scars and replace them with new muscle cells that contract in unison with the existing heart muscle cells so your heart muscle can eject blood to the rest of the body with a normal (55 percent or greater) ejection fraction. And while treatments with these therapies have been the promise since 2000 or so, we are just now beginning to see the rigorous trials needed to make sure that if such treatment works it is available widely by 2030 or so. That means doing what you can for yourself now is essential so you can make it to the time when your heart will be able to benefit from these new longevity disruptors.

Your Joints, Muscles, and Bones

When it comes to our physical infrastructure, we do have replacement parts. We can replace hips and knees, for example. We can repair torn soft tissues, like ligaments and tendons, and if you count the latest advancements in prosthetics, we can even swap bones for high-tech limbs.

These are some of the best medical advances made to date, normalizing the lives of people who have worn-out parts or are experiencing chronic pain. But some swaps—including those involving your spine, as well as the muscles and nerves intertwined with it—will take a long time to come to fruition.

No doubt, most of us take movement for granted. You want to reach for the almond butter on the top shelf, and your brain just tells your body to do it. You need to go to the bathroom, and you just get up and go. You encounter a zombie in a back alley at midnight, and your muscles start moving to get you the heck out of there.

And while much of what we do in terms of movement is done without much thought (our bodies follow what our brains want us to do), there’s a lot that’s going on behind the scenes to get your body to do what you want it to do.

For example, you have more than 650 muscles in your body, all of which give you the strength to do the world’s work. Muscles are also the centerpiece of one of our more significant health challenges: back pain. Responsible for about 33 million doctor visits in the United States every year, and an estimated 150 to 240 million lost days of work, back pain often stems from problems with musculature and the prescription typically includes self-management (the position you sleep in, the food you eat, stretching and strengthening) rather than an invasive medical treatment.

Which underscores our main point: We do not yet have superb replacement spines, disks, and surrounding muscles—but you can prepare for them, and they are coming. One of the reasons the spine is so complex is because it contains the intersection of the spinal cord and spinal nerves; the spine and the brain are the most complicated parts to replace or reboot because of this intersection. The data on senolytics as presented in Chapter 4 indicates that help for the large causes of back pain may be on the way.

Your bones act as the levers in your body. As living organs, they actually remodel themselves. Bones aren’t a solid structure, but more of a matrix, like the Eiffel Tower (which was in fact modeled after bones because they are so strong). Problems occur when the holes in that matrix become too big and the bones get brittle: That’s osteoporosis.

Your bones normally resorb (get thinner) and produce aggregation (build bone thickness) every day. In the past, drug therapy has allowed us to decrease resorption of bone, or increase production of bone. But until fairly recently, every one of these drugs that thicken bone also increased resorption, so they were fighting against themselves. Today, in a brilliant discovery using the genetics of a rare family in Africa that had strong bones, scientists at Amgen isolated and cloned a protein from those family members to make a dual-action drug that both decreases resorption and increases aggregation (romosozumab).17 This is yet another example of new genetic science combined with the brilliant molecular biology of Big Pharma that will let you live longer younger.

The connection points between bones, your joints, come in a variety of shapes and sizes. Your hip joint, for example, is a ball and socket, different from your knee joint, which works more like a hinge. Why? Because they’re constructed differently, depending on what kind of job they have to do. Your hips don’t have a lot of flexibility because they’re needed for stability to move you through life. Your shoulders, however, tend to have more range of motion and flexibility—meaning your arms can move in a number of different directions.

The biggest challenge with joints is the deterioration that happens to the soft tissues—like cartilage—found within them; this condition is called osteoarthritis. When that happens, you can experience bone-on-bone rubbing, which can produce pain that is all-caps excruciating. You can slow the deterioration with movement that generates lubrication, by decreasing inflammation by managing stress actively, and by choosing foods that love your joints such as omega-3 (algal and fish oils) and omega-9 fatty acids (extra virgin olive oil) and avoiding the food felons we mentioned in Chapter 7. Happily, there have been many medical advances in this area, especially with hip and knee replacements. Same goes for ligament repair: Torn ACLs and Achilles tendons can now be surgically fixed (though the procedures require long recoveries). New developments, like those discussed in Chapter 8, including growth factors and stem cells on a sponge that join the torn ends of the ligament, may radically improve recovery time.18

Like cars, our bodies are not made to last forever. Through years of wear and tear, things fray and break down. That’s the cost of living. Part of the goal of the Great Age Reboot is to help you slow down (or stop) the inevitable wear-down that comes with aging.

If you can optimize your body now through self-engineering with lifestyle choices, you’ll last longer and be prepared to best handle whatever advances become available.

Movement is one of the arenas in which we’ve seen the most significant advancement. In 1974, for example, there were about 67,000 joint replacements in the United States; in 2019, there were 1.4 million. By 2050, at this current rate, we could see six to seven million a year: an increase of 360 percent (or about 5 percent a year). While not without limitations, joint replacements are an excellent example of how medical advances have massively improved quality of life. Even better and easier for you is the promise soon to come, arresting the aging of joints altogether (see Chapter 4).

Your Senses

When we age, we do take some things for granted. You know, the everyday functions that are just sort of there in the background, but you don’t really pay attention to them—until they go missing. When senses like seeing, hearing, and smelling malfunction, it may not be a life-ender, but it can certainly accelerate cognitive dysfunction and change your life.

What would happen if we could reverse blindness or stop hearing loss by reprogramming cells so that they don’t age?

One of our authors, Albert, says that the two greatest health miracles are childbirth and cataract surgery. One brings you into the world; the other lets you see the world clearly once again. Sure, maybe recipients of emergency heart bypass or brain artery stents may suggest that cataract surgery take the number-two spot. But the point is well made: When we think about quality of life, we have to consider the things that make us experience the world around us more effortlessly and richly. And that keep us and our brains stimulated to function well longer. Preserving and restoring eyesight as we get older certainly qualifies. We have seen tremendous progress in the fields of cataract surgery, retinal reattachments, and more.

Now researchers are working on such new advances as epigenetic reprogramming to activate the Yamanaka factors (see page 109) just to the eye and retinal cells, and to specific eye gland cells that decrease the secretion or increase the resorption of fluid. In animal models, this epigenetic reprogramming has reversed the cause of and even state of severe glaucoma.19 Even more important as we get older is the prevention and reversal of age-related macular degeneration.
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About 30 million injections yearly worldwide just to slow the disease show its prevalence and importance. It is the largest cause of vision loss in the elderly and increases with age from zero percent at age 30 to 10 percent for those over age 80. But researchers may have found a way to keep our retinal cells young and able to see as long as we live. They are inducing autophagy (the cellular self-repair process to get rid of old cells and replace them with younger ones) to stop loss of eyesight in early wet age-related macular degeneration.20 As mentioned in Chapter 4, a senolytic combo has been found to restore sight in animals with induced wet macular degeneration.21 Senolytics may also be the go-to breakthrough for reversing blindness from the severe form of macular degeneration.

Imagine stopping sight loss with a senolytic when you are 85, and then reprogramming your eyes and eye muscles so your eyesight is once again as good as it was when you were 20. Mice the equivalent of 100 human years old have regained their 20-year-old sight (in human terms). These therapies were either in late-stage animal testing or early-stage human testing as of late 2020.

Hearing loss is also one of the most common conditions for older adults. As hair cells in the ear decrease with age, so does the ability to hear (this is called presbycusis and can also be the result of exposure to loud noises).

Here’s how hearing works: Sound waves hit the skin-like eardrum, which, like any kind of drum, vibrates when hit. That oscillation vibrates the smallest bones in your body, which abut the eardrum, and causes the snail-shaped cochlea (the cavity in the inner ear) next to them to quiver as well.

These vibrations, traveling through fluid in the tubes of the cochlea, stimulate hair cells growing on the insides of these cisterns. Since the hairs are attached to nerves, when they move, the auditory nerves become excited and fire away messages to the brain that allow it to hear the sounds and know what you’re listening to. Loud noises—both sudden and cumulative over a period of exposure—cause the fluid to push through the cochlea too aggressively, thus shearing off the hairs. The high-frequency hairs are more vulnerable, making the lost ability to hear higher pitches, including many female voices, one of the sure signs of age-related hearing loss.

Hearing aids and cochlear implants are two foundational technologies that have been able to significantly preserve hearing. And new developments in hearing aids—today, they are more directional, can be controlled by cell phones, and have been radically reduced in price, thanks to Walmart and others—have made them even more effective. And believe it or not, regrowth of hair cells within the ear is in late-stage animal testing (as it happens, the serums that work to restore eyelashes might also work on those hairs in the ear).

The key takeaway for you to keep your sense of hearing young: Hearing loss isn’t just about missing out on the sweet sound of waves crashing or choirs singing. There are significant long-term health implications as well. New research shows that decreased hearing is associated with earlier death and more rapid development of dementia.22

In a study of 16,000 people, scientists found that a diagnosis of hearing loss between ages of 45 and 65 doubled the chances of a diagnosis of dementia over the next decade or so. And a study from Johns Hopkins University found that older people with hearing loss experienced a cognitive decline up to 40 percent faster than those people who did not.23

What’s the connection? It’s too early to tell if it’s biological, but the leading thought is that hearing loss leads to social isolation, which has been shown to be a contributing factor in the development of dementia and aging. But you can reverse this scenario with hearing aids. This opportunity epitomizes the new reality: that you can make healthy lifestyle choices, keep much of your body and brain functioning younger longer, and be prepared for the Great Age Reboot—the regeneration to a much younger you.


* This technique and that of defibrillation were discovered by cardiology pioneer Paul Zoll. During World War II, Zoll was assigned to a medical unit in Great Britain. One day, he was helping a colleague sew a hole in a shrapnel victim lying on a rug in a makeshift hospital. When the surgeon asked him to put his finger on the injured person’s stilled heart so that the surgeon could close the hole, Zoll shuffled his feet on the rug. The static electricity generated from Zoll’s shuffle to the on-the-floor victim jumped from his finger to the heart and restarted its electrical pattern, causing the heart to contract. The Zoll medical corporation was born, and is still a major innovator in pacemaker and defibrillator development. (Zoll was one of Dr. Mike’s attending physicians in 1971, and shared the story.)

** In 1960 the Vineburg procedure—opening the chest and placing an artery into the sac surrounding the heart—was found useless by a randomized trial that showed sawing open the breastbone was as effective as the Vineburg was at relieving heart pain. That led to radiologist Mason Sones inventing coronary arteriography at the Cleveland Clinic to define the anatomy of the arteries that supply blood to the heart (we’re told he did the first angiogram while smoking a cigarette).14 That then led to the development of coronary bypass surgery. And then to the development of a balloon on the end of a catheter to dilate the area of narrowing in coronary arteries; and now to wire mesh to stent arteries that have been dilated open.




PART 4

The Science of Self-Engineering

Steps you should take today to prepare for the changes of tomorrow

While science will show incredible advances when it comes to extending and improving life, the fact is that we can’t rely on everyone else to do the work.

We will be better prepared to accept and benefit from these advances the stronger and healthier we are. This is what self-engineering is all about—reprogramming your epigenes to optimize your health and fortify your body.

Over the following decades, you may have dozens of new decisions to make about how to care for your body, but that decision-making should start right now. Begin today to make the lifestyle choices that will best prepare you for the Great Age Reboot. The following chapters will show you how.


| CHAPTER 11 |

DECIDE AND CONQUER

Good decision-making will make or break your reboot

You’re no stranger to decisions. Some are habitual (take a shower), and some are easy (yes, you’ll take the silo-size black coffee, please), and a few are monumental (move to a new home). But whether the choice is great or small, there’s no doubt that your brain spends a fair bit of energy evaluating all kinds of choices.

One of humanity’s greatest gifts is free will: the notion that our brains are free to roam and explore, to make what may turn out to be good or poor choices. Free will is what makes us human, and what makes life so damn grand. But that free will is also why heroin or a jelly doughnut may surf their way through your body. So don’t let the free will to make one bad decision destroy your ability to make better free-will decisions down the line.

As far as we can tell, the Great Age Reboot is not going to be a one-stop shop. Maybe in 2187, but not in the next 10 or 20 years. Think of a senolytic injection to attack knee arthritis. Maybe that will help you dance without pain, but this is a one-step-at-a-time process for a while. Maybe you should wait until pain limits your movement more, or maybe the benefit is worth the risk now. We’ll take you through the process of understanding the benefits and the risks as they now are known. But the decision is yours. So your decision-making—your free will—will serve as your pilot in achieving a healthier, stronger brain and body, with many excellent years to live in it and the resources to pay for it.

In this chapter, we describe our major principles for making advantageous decisions as they apply to longevity and living a younger, healthier life.

Do-It Decision #1:

Take Control of Your Health and Wealth

We’ll tell you a familiar story. Someone you know gets the news of a bad medical diagnosis. There’s a tough road ahead, the doctors say. Everyone surrounding that person feels horrible. They huddle around, they try to help, they feel helpless.

But then something happens. The person whose future looked bleak pulls through. While there could be any number of reasons a treatment worked, one of the health professionals will assert that the patient made it because she was in good shape, she was otherwise healthy, and her body and her immune system were strong. And deep down, you know there’s truth to it. While a strong body can’t weather every medical storm, there’s little doubt that a stronger body can surely weather storms better than a weaker one.

That principle is the one that guides us as we think about the Great Age Reboot.

You will be better prepared, more fortified, and have a stronger biological shield if you take control over your health destiny, rather than wait for every fix to come your way. The same holds true for your financial destiny. The stronger you are now, the better prepared you will be for the future.

Why?

There are many unknowns as to our timeline and the availability of these antiaging advances. Will these new advances (brown-fat-from-white-fat transformations, stem-cell regeneration, gene editing, epigenetic reboot, senolytics, autophagy, plaque busting, telomere lengthening, 3D printing, and artificial bolstering of organs and systems) be available and be safe when administered once or many times? How will they get perfected over time? How will your current health status influence your ability to take advantage of these treatments? How will industries change, and what will those changes mean for personal income and retirement? But we know that you can choose to make it much more likely you’ll benefit from the changes that do come.

When it comes to your health, your original parts are nature’s most masterful design. And if we can keep those parts in their original packaging, there’s a good chance that your health outcomes will be even better when you do use rebooting methods.

The reboot shouldn’t be about saving your life. It should be about enhancing it.

Your future depends on what you decide now. And those decisions will make you live stronger in both body and pocketbook, and prepared to fully enjoy the Great Age Reboot.

Do-It Decision #2:

Select Your Team

We know life, medicine, and finances can be complicated, nuanced, and trickier than a Vegas magician. You have to be the one to make decisions about what is best for you.

The most important thing you can do is to make sure you build a loving, informed, and loyal team around you. That includes family. That includes friends. And that surely includes a community of trusted experts—everyone from doctors to financial advisers. Why? Because the best decision-making is not just about what you feel in your gut or even read in this book. It’s about triangulating several opinions and insights from people who love you—and who may know more than you do.

You may already have a strong team around you. And if so, that’s a 10-mile head start. But if you’re in the stage where you’re still trying to find or develop your own community of advisers, then you need to take some things into consideration, such as:

Trust: This is built over time, for sure. Ultimately—with such decisions about your body and money on the line—you have to know that your team has your best interests in mind.

Knowledge: Does your team know the latest research, understand how to evaluate info, and make smart choices? This isn’t always easy to know off the bat, but you’ll get a good sense by asking pointed questions.

Honesty: Your team shouldn’t simply yes-yes-yes your current view. They should care enough about you to push back, to challenge you, and to say things that you may not want to hear.

You need inquisitive and honest team members who value information and have your best interests at heart. Your father, mother, siblings, and spouse may love and care about you, but they must also be inquisitive and value information to be helpful with decision-making. And one more thing we believe about your decisions and health: If you are to make a choice that involves doing something for more than three days or has an effect that will last longer than three days, get a second opinion. Remember that at Johns Hopkins University, when biopsy specimens were analyzed by expert academic pathologists, it was determined that cancer was often misdiagnosed.1 2 You have to sort your team depending on your decisions, and your team will need to evolve over time as people die or move, as friendships fray, and as new life challenges arise. In the plan in the next chapter, this team will start to curate decisions for you—but you will need an ongoing longevity team to help you decide what and when specific choices are right for you as an individual.

Do-It Decision #3:

Win the Battle Between Brain and Heart

Your body was built to work in harmony. When you eat your salmon (X), it sends out signals to start digestion (Y) and decides how to use those calories for energy (Z). When you see the couch that needs to move across the room (X), your brain tells your muscles to contract (Y), and your legs, core, and shoulders all work to lift that purple-flowered butt warmer (Z).

That’s the way it’s supposed to work.

Yet every now and then, elements of your body act more like friendly foes—competing against each other rather than working with each other.

We see that very thing happening when it comes to decision-making. Logic versus love. Need versus want. Reason versus emotion.

There’s good reason for this. Evolutionarily, we needed to be able to react with emotion. Controlled by a part of the brain called the amygdala, emotion is very reactive—and because we react quickly to emotion, it allows us to make decisions without even thinking we’re making a decision. Makes sense when it comes to survival. (You see something black and slithering in the grass, and you jump out of the way. SNAKE! Better to jump out of the way using our emotion of fear first and later realize that it was a garden hose than to take a few minutes to logically think about it and wind up with a cobra bite on your face.)

Emotional reactions are like that reptilian one: Because they happen quickly, they help us survive.

Of course, we need our brain’s help, too; everything can’t be decided via a reaction. In our distant past, we needed logic and executive function to figure out how to build shelter and to remember where our camp was after a long day of hunting. That decision-making took longer because processing—which takes place in the frontal lobe of the brain—takes more time neurologically.

Logical reasoning helped us survive.

Fast-forward to our modern era. We still have two forces at work when it comes to making choices: quick, reptilian ones. Longer, executive ones.3

Does it make sense sometimes to respect the reptile? Yes, of course. We should let our emotions help direct us. You love what you love because of the way it feels.

But is the emotional, reactive process the best way to make all decisions? Of course not. And frankly, that’s what has gotten us into a whole lot of trouble. We often buy with our eyes, rather than our budget (which is why we have so much debt). We eat with our eyes, rather than following smart dietary guidelines (which is why we have so much fat). And we make decisions that may make us feel better in the short term, but have serious consequences for the long term.

In many ways, it’s not our fault. Our bodies are wired to react first; that’s why we fall victim to ads from Amazon and goodies from the grocery store, even if we know they’re not best for us long-term. In this way, our brain and our heart (really our executive functioning part of the brain and our reptilian brain) do compete when making decisions.

Is there a simple fix for this? Not really, but there is a strategy: indulging in just a little bit of patience. That is, if you can delay your emotional decision—even for just a few minutes in some cases—it will allow you time to let your executive function process the information, weigh the options, and make the very best decision for you.

This comes into play every single day (and at every single meal when it comes to food). It also comes into play when you make spending decisions (what you want right now versus what you can save for the future).

Say you have made a commitment to eating better, maybe losing some weight, and just getting more control over your diet. That’s the major, umbrella decision. But tomorrow is book club, and you know what book club means: The wine will be flowing, the fondue will be oozing, and the milk chocolate treats will be within a finger’s reach at all times. The emotional reaction: These look good. I like these. Eat these. Yum.

In this case—and in many cases where your health is in play—you just need time to veto your reptilian instincts. It’s not always easy; like playing the piano or solving difficult math problems, it takes some practice and some commitment. But it’s worth working on—pausing before making a fast decision and really thinking through the benefits and risks.

Do-It Decision #4:

Think It Through

Some people make decisions really quickly (this involves the reptilian brain and is not usually the best way), while others take so long that they become too paralyzed by fear to actually move ahead. Some write down pro-con lists, while others just say what the heck and go for it. But what are the best strategies, according to decision-making experts? These are a few of our favorites.

Ben’s pro-con list: Benjamin Franklin had a cool twist on this concept. Instead of just listing pros and cons and seeing which column was longer, he made the lists and assigned some “weight” to each item.4 He then canceled out items of equal weight—and thus could easily see whether the pros or the cons won out.

Remind yourself of goals: Sometimes, the big picture gets lost when making an in-the-moment decision. When you’re making big choices, write down not only the choice, but what your ultimate goal is. See how that goal will be affected by your decision not only now, but also a year into the future. The Harvard Business Review also recommends writing down alternatives to your decisions—and what effect those will have on the choice you’re making. The HBR found that managers who follow a process that includes these steps made faster decisions and saved time doing so.5

Clear your mind: Some research shows that it’s important to look for the things you missed initially (perhaps because of a subconscious bias toward a certain decision). So when thinking a decision through, try to identify information that you may be missing—the holes in your story. This hearkens back to the point that, in many cases, you need to let your executive function overrule your reptilian response.

Do-It Decision #5:

Customize

What’s good for you isn’t necessarily good for others—and vice versa. Consider this story: In 1985, a discovery by a major U.S. pharma firm led to a significant success in breast cancer treatment in two animal species. The phase I human trials showed no major safety concerns, but the study failed in phase II. The problem was with the cohort that was used. Half the patients had a gene that failed to metabolize the drug and they developed toxicity; the other half had a gene that metabolized the drug so quickly that it had no effect. When this problem was finally discovered in 2010 after gene sequencing of humans and of their tumors became more common, researchers realized that this beneficial drug had not helped the hundreds of thousands it could have since 1985. The point: The Human Genome Project has led to a better understanding of why something can be bad for some but good for others. That has led to scientific progress that is letting us live younger for longer.

In medicine, customization may turn out to be the prevailing theme when it comes to diagnosis and treatment.6 But it’s also worth applying the same theory to you and your self-care.

In your quest to live healthfully and to save money for the extra years, there are recommended practices. But you also have to be aware that your body, your environments, and your circumstances may be different. And it’s OK to tweak, to adjust, to customize decisions to fit you. One of the decision processes is to know what your risks and benefits are—and to consider that risk-to-benefit ratio before you make your decision. For example, you should talk through decisions about new technology with your doctor—because the benefits of some may cause other risks depending on how your body works.


| CHAPTER 12 |

SELF-ENGINEERING YOUR FUTURE

The best way to prepare for a healthier future is being healthier now

Take a moment to visualize your favorite place in the world that requires you to walk up an incline. Maybe it’s the Spanish Steps in Rome or the Potala Palace in Tibet. Or maybe it’s a serene hill in your local park. Or the top row of your favorite team’s stadium.

Now, imagine that you’ve reached the summit. Take a look down at the other folks trekking toward you. You will see two kinds of people.

First, there’s the spry set. These are the bouncy beings that kangaroo from the bottom to the top. They’re smiling, laughing, barely breaking a sweat, and fully enjoying the journey. They’re excited about reaching the destination, and—despite the fact that it took some effort—can’t wait to experience what awaits when they arrive. Lickety split, that was fun.

Second, there’s the group that’s struggling. Who have to stop and catch their breath 10 times on the way up. Every. Step. Takes. So. Much. Out. Of. Them. Huff. Puff. Are. We. There. Yet?

And many refuse to even try.

You’re probably more like one of these groups than the other. What’s the difference between them, besides the speed and ease at which they travel? It might be their size or age, yes. It’s most certainly their overall health. But you know what it’s less likely to be? Their genes endowed at birth.

Instead, it’s their lifestyle choices. In order to prepare for the Great Age Reboot, you have to be willing to change—not only to get and stay healthy, but to have enough health to repair yourself when repairs are needed. There is certainly a fantastic future ahead. But to enjoy it and relish your longevity, you will need to be a genetic engineer now. The upside? You will literally get to change your family medical destiny—if you want to. This is important, since about 40 percent of premature deaths in the U.S. today are related to lifestyle choices. Lifestyle and genetics are intertwined in that your lifestyle choices influence how those genes function—and thus, how your body functions. That is, your choices determine about 1,200 of the 1,500 genes that are “on” and how your body chooses the other 21,000 that are “off.”

Whether you’re the one who zips up the incline or struggles to the top, you have self-engineered your body to end up in that place. You influence how your body functions—through the effect your actions have on organs, tissues, fluids, systems, processes, and everything that your body does.

Studies of gene expression show that you can turn genes on or off with lifestyle changes. After implementing lifestyle interventions of diet, stress management, and physical activity, men were able to turn off the genes that fostered prostate cancer growth and turn on a gene that produced a protein that causes cancer cells to self-destruct. The same process applies for colon and breast cancer. Lifestyle changes switched on genes that fought cancer—and turned off genes that promoted cancers.1

You have the ability to change how your body works and reacts—and ultimately how healthy you are and how long you may live.

That is genetic self-engineering.

You may never have taken a chemistry, biology, physics, or engineering class. And you may have only a vague concept of DNA and cells. Yet you are a supreme genetic engineer who has the power to help determine, on a daily basis, which of thousands of your genes are turned off or on. Each healthy act switches on youth-promoting genes and switches off genes that cause you to age. This process is the result of millions of years of evolution. Good choices (and the proteins that are developed because of them) beget more good proteins, and the activation of bad genes begets more bad and destructive genes being turned on.

This genetic engineering occurs through a lifetime of daily decisions that you make. It occurs because of what you eat today—and what you ate the thousands of days before that. Those choices can make you healthy, which in itself will allow you to repair yourself when the time comes. Therefore, a lifetime of decisions—getting regular exercise or not, smoking or not, handling stress or not—can make the difference between whether you rocket up the incline, slug through it, or completely avoid it.

The top-of-the-steps metaphor is just one way to compare people who fall on the healthy end of the spectrum with those who fall on the other end. But the larger point—whether you’re comparing ability to walk up steps, clothes sizes, vim and vigor, or trips to the doctor’s office—is that this whole fight for longevity and “youthfulness” is far less about a predetermined genetic destiny than you think. In fact, science tells us that when you are under the age of six, your genes determine what happens, but by the time you are 55, 80 percent of your health outcomes are determined by your choices, which dictate which of your genes are on and which are off.2 So while your genetic component at birth certainly has some influence on your ultimate health and longevity, life outcomes are much more about engineering via your behaviors, choices, and decisions than they are about genes.

Ultimately, we believe that there are three main reasons your pursuit of optimum health and youth through lifestyle choices is an imperative.

You Should Build a Strong Foundation Now

You probably know someone who has survived a horrific disease, accident, or surgery. One of the main themes that often emerges from these stories is that the person’s preexisting physical and mental strength fortified their body for battle and made them better equipped to handle the stresses that they endured.* That is true with the recent pandemic—over 85 percent of the people who required ICU care and an even higher percentage of those who died had one or more of six preexisting conditions (obesity, hypertension, type 2 diabetes, heart disease, chronic lung disease, or immune dysfunction) or was over age 70.4 That same line of thinking, we postulate, will come into play when we’re talking about longevity—that is, a little self-genetic-engineering via healthy choices will help you prevent chronic disease and set you up for longevity. The better your physical shape, the higher the chances that new antiaging procedures will “take” at a high level, with fewer complications. Stronger at the start means you’ll be stronger through the entire race and all the way to the finish.

It Is Unclear How Many Reboots You’ll Get

Perhaps in a 25th-century world, there will exist some dressing-room-like catacomb that allows you to walk into a booth and erase every cigarette you’ve smoked, every couch you’ve potatoed, every potato you’ve ever fried. But for the foreseeable future, it’s more likely that your ability to maximize your reboot chances will depend on your commitment to improving your biology through proven means: nutrition, physical activity, sleep, not smoking, and stress management. These methods provide natural ways of engineering your DNA switches—perhaps not with laser-like precision, but to great effect nonetheless.

No Matter What Happens, Your Brain Needs You

As we’ve discussed, your brain remains the final biological frontier. So even if science ultimately allows us to correct our cells, genes, and other mechanisms that make our body work, when your brain goes, you will, too. To maximize the promise of a longer-lasting youth, it’s imperative that you self-engineer your DNA switches to protect your brain.

The best news is that the steps you can take to do so are the same as those you can take to protect the rest of your body. So when you become committed to making your noggin as good as new, you’ll be doing your own DNA reboot. And you can do that every day.

Changes That Work

Let’s go back to the car metaphor. Even if you know nothing about engines or spark plugs or transmissions, you know this: Your car is a complex machine with a lot of moving parts. And it is capable of getting you from here to there.

But that car can be the best in class—beautiful, cutting edge, and slick—and it won’t mean squat if the driver is reckless. The best-engineered car in the world (your initial genetic setting endowed at birth) will crash if the driver is intoxicated or driving with a blindfold, while a run-of-the-mill car in the hands of a highly skilled driver will make the trip effortlessly.

The five main actions outlined below have been proved to have the most influence over your biological function, and are discussed more thoroughly in the plan in Chapter 13.

Science is about to offer us the Garden of Eden—a chance not just at prolonged life, but at prolonged youth or rather (and even better) prolonged youthful years. But it will be up to you to take advantage of it.

[image: ]

When it comes to self-engineering, you’re not going to be—nor does your body expect you to be—perfect all the time. Your longevity depends more on the aggregate of what you do most of the time. You can think about it like any other skill you develop over a lifetime, whether it’s shooting free throws, playing piano, or learning a new language. You will miss shots, hit the wrong key, and use the wrong words. But when you practice—and perform the skill consistently—you will be accurate more often than not.

Our goal here is not to tell you to “do this” or “do that”; it’s to convince you that you control far more than you think. How can we inspire change? How can we make change? How can we collectively get to better decisions?

We are in a peak period for access to information and have the most medically advanced health industry of all time. And yet two-thirds of Americans are overweight or obese, and millions will die or become ill from choice-related health problems including heart disease, lung cancer, strokes, diabetes, and dementia (yes, the data shows it’s possible to reduce more than 60 percent—even 80 percent—of that risk).8

Finding the right way to motivate ourselves to make better lifestyle choices is not easy (and we have very effectively exported our bad habits to almost every other developed country). If it were easy, the weight-loss industry wouldn’t generate billions of dollars annually, and no one would smoke or vape.

However, we do have some clues about what may work—and what has worked.

The questions: Do you want to try—and can you make it work for you?

The Proven Way to Successfully—and Consistently—Make Smart Health Choices

Here’s a scenario that plays out over and over: Pat is in good health. Life gets in the way. Pat gains weight. And then a little more. Needs new clothes. Doctors say blood pressure is high. Or LDL cholesterol. Holy crap—Pat needs to do something ASAP or Pat’s going to die. Pat starts learning how to cook kale so it tastes great, and loves eating kale. And salmon. And beans. Pat loses weight and feels good. Then life gets in the way again, and damn if Pat feels entitled to a backpack’s worth of nachos because of all of the stress. Pat is derailed. Again. Then inspired. Again. Then derailed. Again. Pat is a poor genetic engineer.

And all the while, Pat—and the millions of Americans who yo-yo and struggle and try and cry—is stuck. That’s because even if we don’t know every nuance about nutrition and exercise, we understand what we need to do. But change is hard. And change hurts. And change isn’t always comfortable. So we put our blinders on—we don’t see you, CHANGE!—and carry on the best we can.

But if the choices you’re making are hurting more than helping, change—and subsequent habits that are the derivation of change—is imperative. There are several factors that are common among people who successfully make positive lifestyle changes:*

They strive for these markers. The healthiest bodies are the ones that show “normal” or healthy levels of six key indicators. Mostly, you want to get to “6 Normals + 2”™, which is a barometer for health markers that indicate health success, using the strategies we outline in this section. They include:

•   blood pressure of less than 125 mmHg systolic and less than 85 mmHg diastolic

•   BMI (a measurement of height-to-weight ratio) of less than 27 or, better, a waist-to-height ratio of 0.40 to 0.55

•   fasting blood sugar (associated with diabetes) of less than 106 mg/dL

•   LDL cholesterol (a risk factor for heart disease) of less than 70 mg/dL

•   no cotinine in urine (an indicator of tobacco use)

•   completion of a stress management program

Hitting these goals (as well as seeing a primary care physician and having your immunizations up to date—that’s the “+ 2”) is a key indicator of lifestyle choices that favor longevity and markers for overall health.

They do the little things that matter. Consider this personal case study. Going into a hip replacement at age 59 and then again at 64, co-author Peter was fit, did pre-therapy, and actively stuck with post-surgery physical therapy; as a result, he was able to quickly and fully recover. Peter’s physical therapist noted that the usual scenario for most patients is to go into the surgery weak and ignore the post-op therapy. They blow it off, for whatever reason—perhaps thinking it’s really not that important or that it hurts. This decision is the way a lot of us think about health: Why bother with the little things to change our health? Will they really matter that much? Yes!

Every little decision adds up, and even more as you live longer. That is what good genetic engineers do! Your lifestyle choices change the functioning of your DNA switches as surely (and in a much cheaper and easier way) than CRISPR.

Think of it this way: You build a sand castle with millions of grains of sands. Each little grain piles up into a majestic mountain of art. Same goes for your body. Every little choice builds up into the overall functioning of your body—for better or worse.

They use technology. Our greatest era of tech can also serve as an excellent support system for better health. The marketplace is full of all kinds of trackers that provide real-time and easy-to-use feedback about our health choices. You can track steps, minutes, heart rate, calories, sleep quality, and so much more. While not everyone needs tech aids or loves being tied to the taunting of our technology (“Take more steps, Frank!”), technology can provide an excellent form of motivation for many people by establishing benchmarks and goals. And it can help you in trying to reach those goals, especially when combined with the human touch of a coach. The human touch is the key to making the technology meaningful and the changes sustained.

Think about the psychological power of these measurements. Rather than being handcuffed to the judgment of our scales, we can set realistic daily goals on our devices—and make decisions every day that will give us a “win.” Unlike a scale—which isn’t always a true or representative measure of health—a metric that we have more control over can serve as an excellent piece of the change-making puzzle.

They leverage financial incentives. A fundamental lesson of economics is that people generally respond to incentives; it’s a basic human reaction. Significant financial incentives have always been a driver of behavior change. Much of the burden of establishing those incentives comes down to how our government and industries can provide significant cash rewards for employees who are motivated to stay or get and stay healthy. But even if we look at incentives on an individual level, you and your family can improve your financial situation with better health, starting with such positives as lower medical costs, higher work productivity, a longer career, and less worry about the impacts of pandemic diseases, too.

They have a buddy or several. You need a built-in ecosystem with your own tribe—a community of people who work together and support one another in pursuit of their goals. It can come in many forms—one person, a small group of people, or a large tribe with lots of people pursuing the same goals.9 And many people tend to experience some combination of those buddies during the evolution of a wellness journey.

Motivation theory shows that relatedness is one of the key components to long-term, intrinsic motivation. Data from EXOS (a company that trains elite athletes) shows that the factor that trumps all other factors in terms of success for special-forces fighters has nothing to do with an exercise program or protein shakes. It has to do with a specific mindset, as well as a buddy system. Having a partner (or partners) in your pursuit of behavior change is the variable that most likely predicts success.10

So while we will dive into the details of what the specific changes are that will best prepare you for the rebuild, there’s one action you can take right now:

Find your tribe by seeking out people who share your tastes and interests.

One that understands.

One that will want to share your journey.

One that has something to give you and also needs what you have to give.

One that can build you up, prop you up, and pep you up.

And when you do, you’ll be ready.


* That’s how RealAge started.3 For every 10 years younger you are, you decrease your complication rates and risk of death and disability after surgery threefold. So Dr. Mike developed RealAge—the actual age of your body based on the net present value of your health and lifestyle choices and your genetics—to motivate presurgical patients to make choices that made them the equivalent of 10 or more years younger in the two weeks surrounding their major surgery. Surgical outcomes at institutions that employed that strategy, like the University of California at San Francisco, the University of Chicago, and the Cleveland Clinic, became dramatically better than at peer institutions in that period. Some of those outcome improvements may have been due to this preoperative optimization.

* In 2008, the Cleveland Clinic, which self-insures its 101,000 employees and their dependents, embarked on a journey to help them get healthier and reduce their and its medical costs. (Dr. Mike served as founding chief wellness officer for the Cleveland Clinic for 12 years and is now emeritus CWO.)

Employees and their adult dependents were given progressively larger financial incentives to reach “6 Normals” and complete two other requirements (see a primary care physician and update their immunizations)—see page 186. In 2018, the incentive was a $1,440 deduction in medical premiums. If their levels continued to stay normal (as substantiated by their primary care practitioner), they got another reduction in premiums each year. The corporate benefit, of course, was avoiding spending millions in direct illness-care and benefit costs. (In the first 10 years, the clinic did not spend $855 million compared with trend and other similar institutions, and the reduced spending is now at over $180 million a year.) Plus, there was better productivity, fewer absentee days, and workers and their families saved over $250 million in premium costs and had notably improved lives.

An important note here is that while the clinic’s population was a large one, composed of janitors, clerks, and administrators, as well as nurses and doctors, etc., and medical costs were equal to the national average, it was a population already seemingly interested in health. This is what we would call a study limitation in scientific circles. But you may be surprised to learn that when we began in 2008 only 6 percent of the individuals had what we called “6 Normals +2”™, but 10 years later, 43.6 percent of participants had them. That’s truly a remarkable change in the individuals as well as the system. At the Cleveland Clinic today, the cost of health benefits for every employee has experienced only a modest increase since 2008 and costs have been stable since 2013, while in the United States as a whole the average employer cost per employee went up $7,000 per year from 2008 to 2018. If the clinic’s system had been replicable for all U.S. workers and Medicare enrollees, it could have saved the country over $1 trillion annually, depending on the level of participation. This clearly underscores the power of self-engineering your DNA switches until external genetic engineering feats—age reboots, new organs, white-to-brown-fat transitions—become available. And this savings at the clinic was achieved with just 43.6 percent of workers and enrollees meeting their Normals. If all workers in the U.S. achieved their Normals, the country’s savings would approach $2 trillion annually.




| CHAPTER 13 |

SELF-ENGINEERING YOUR BODY

Make changes that can have exponential effects on your health and your longevity

Apsychologist once told Albert that while you don’t always get to choose what happens to you, you do get to choose how you deal with it. That’s an important message: Control what you can control. Here are our best practices for self-engineering your body to prepare for the Great Age Reboot.

Self-Engineer Your Brain and Heart

When it comes to health strategies that can improve your body, what you do for the brain and heart are remarkably similar. That’s because so much of that success hinges on a strong circulatory system and good blood flow. That’s easy to imagine for the heart, since you’re familiar with the idea of creating a clear vascular system through exercise and healthy eating.

It’s probably harder to imagine flexing your brain. It’s not like doing biceps curls to grow muscles or swimming to strengthen your heart. But even if you’re not setting out to do three sets of cerebellum lifts a day, you still need to make brain self-engineering a priority when it comes to the length and quality of your life.

Our co-author Albert is still working into his 90s. While he’s clever and smart and reads a lot, he thinks that one of the keys to his brain’s health and longevity has to do with something else: stress management and setting priorities. “What’s important is important, and the rest is baloney,” he explains. (Note: We don’t endorse actual bologna, as processed meat is bad for the brain and body.)

These strategies have been documented to change the way your genes are expressed and improve the systems that influence brain and heart function.

Manage stress: Research at the Cleveland Clinic has shown that people who regularly participate in stress-reducing activities dramatically decrease their perceived stress levels.1 *This is one of the best ways to assess your ability to manage stress, since there are few medical tests that track stress levels.2 Reducing stress helps improve markers for heart disease and brain-related problems.

MRI imaging shows that stress shrinks the hippocampus, and that atrophy is a hallmark of dementia.3 Keep in mind that the real damage doesn’t come from the stress itself, but from your biological response: a cascade of hormones and chemicals during these episodes that wreak havoc on your brain and body. So the goal isn’t to eliminate stress completely, but instead to improve your reaction to it.

The point of all of the techniques is that they force you to engage in a relaxing activity repeatedly, so that your focus changes and your biological systems calm down. This allows your body to recover from the processes activated by stress. This is real genetic engineering.

Move it: Exercise has all kinds of biological benefits, including decreasing stress, improving heart function, speeding up metabolism, and preventing fat storage. But perhaps the most underrated benefit is what it does for your brain:

•   Numerous studies show that physical activity has a positive influence on brain function and increases the size of the hippocampus, flipping those DNA switches.4 5 6

•   Strenuous physical activity activates genes that produce proteins released from your muscles that are small enough to get across the blood brain barrier (a sort of biological wall of tight blood vessels that prevents toxins from getting to your brain). That’s important because this protein then releases another protein the brain makes called BDNF, brain-derived neurotrophic factor, which grows your hippocampus. That growth has a positive effect on brain function. Higher levels of BDNF are associated with lower risk of Alzheimer’s and most forms of dementia. We go into the details of exactly what you should do for exercise in “Self-Engineering Your Fitness Plan,” later in this chapter—isn’t it nice to know that you can improve both body and brain in one fell swoop?

Go fish: In study after study, it’s clear that one of the most potent sources of brain-friendly foods is fish—specifically, DHA and omega-3 fatty acids (and possibly omega-7).7 8 These are most accessible in such foods as salmon and ocean trout. These friendly fats do a lot to promote good brain and heart health, including reducing damaging inflammation. Studies have also shown that regular fish eaters lose fewer brain cells than those who consume less fish, and they also show that eating fish helps arteries stay clear. (However, avoid fried fish, as well as mackerel, swordfish, tilefish, and tuna, which usually are very high in mercury.) If you’re not especially fond of fish, walnuts and algal DHA supplements (see page 234) are good substitutes for DHA and omega-3 from fish and supplements for healthy fats as well. You need over 900 mg a day for your brain (based on data from a randomized study)8 and over 1,100 mg a day for your heart based on meta-analyses9 10—that means about six ounces of wild salmon or 10 ounces of ocean trout every other day or its equivalent in supplements, or some combo of supplements and salmon or ocean trout.

Dial in your diet: Some research shows that a Mediterranean- style diet—or a pesco-vegetarian version that incorporates salmon, ocean trout, and a few personalized supplements—can reduce death from cardiovascular disease by up to 30 percent. Eating this way can also arrest the development of dementia by up to 60 percent.11 12

In a Mediterranean-influenced diet, most of your calories should come from plants or plant-based fats, like olive oil, avocados, and nuts. And, as evidenced above, a pesco-vegetarian diet, featuring salmon and ocean trout, is also best for the brain and heart in epidemiologic studies.13 This regimen is very low in sugar, added syrups, simple carbohydrates, and saturated fat. Saturated fat (found in red meat, dairy, and egg yolks) is linked to changes in the bacteria in your intestine, which then results in the development of inflammation in over 80 percent of Americans. Inflammation can lead to heart and arterial disease, stroke, increased aging due to arthritis and the avoidance of pain by reducing movement, increased dementia, and the risk of cancer. You also should get plenty of fiber—in the form of veggies and beans, primarily—as high-fiber diets are associated with lower risks of diseases and conditions of aging associated with the arteries (from heart attacks and strokes to diabetes and inflammation).

Avoid body-busting ingredients: Fifteen straight hours of reality TV isn’t the only thing that can turn your brain to marshmallow. Marshmallows can turn your brain to marshmallow—as can a few other foods:

•   Avoid added sugars and syrups (found in processed foods, baked goods, and more; fruits are OK because their sugars are those found in whole food and take longer for you to process—thus they tend not to raise your blood sugar too quickly). Raising your blood sugar quickly and outside the normal range fosters biochemical processes that add plaque to your arteries, degrade your energy producing systems, add fat to your waist, foster infections, and promote inflammation everywhere in your body, leading to chronic diseases like liver and kidney failure, immune dysfunction, most cancers, and dementia.

•   Avoid foods with saturated fats: It probably isn’t the fat, but the proteins that come with it, that change the bacteria in your gut to cause inflammation in your brain and heart. These fats are found in red meat, egg yolks, cheese, and most other dairy; they’ve been linked to many health problems.

•   Avoid simple carbs: Working like sugars, simple carbohydrates (found in white bread and pasta) increase your blood sugar level quickly and also trigger inflammatory responses. Whole grains and fiber are forms of carbohydrates that decrease inflammation and are good for brain and heart health (think beans, oats, fruits, and vegetables).

•   Moderate alcohol is OK for your heart—no more than one and a half drinks for men and one for women daily. However, it is considered harmful for your brain. So you should make decisions about alcohol based on your personal predispositions and risk factors.

Train your brain for speed: The basic mantra here is “use it or lose it.” When you’re consistently working your brain, especially in places where you have to make quick decisions, you’re promoting the growth of neurons, connections, and the hippocampus. Two studies found that 70- to 75-year-olds who regularly played speed-of-processing games (games in which you have to think and analyze situations quickly) for just 18 hours over a 10-year period experienced more than a 25 percent decreased risk of dementia over those 10 years, and an increase in acetylcholine (an important neurotransmitter that is key for memory recall) in key brain regions.14 15 (We expect that playing speed games on your phone or Ping-Pong or anything that requires your brain to act fast would also be beneficial.) Now, we’re not suggesting that you go out and spend your whole weekend hunkering down with Fortnite. But it is worth engaging in some games in which you process information and make decisions quickly. Because of the data supporting them, we like Double Decision and Freeze Frame from BrainHQ.

Floss your teeth daily: And prevent periodontal disease by seeing a dental professional twice a year. Oral bacteria thriving on food residue stuck between your teeth can migrate to your bloodstream. There they can fuel inflammation that damages the lining of your arteries—making it susceptible to a buildup of plaque, which stiffens and narrows the arteries and—bang!—heart attack, stroke, and dementia.16

And try this: The data clearly show that by self-engineering the switches to your genes through the actions above, you can decrease your risk of developing dementia, heart disease, and memory-related disorders. But if you’re looking for an extra boost, you can add more firepower to your brain by fortifying your neurons and connections. These actions have also been shown to be beneficial:

•   Drink filtered coffee (no cream or sweeteners) and enjoy blueberries. Coffee has been linked to the prevention of dementia (there is not enough data on tea or decaf coffee.) The filter eliminates diterpenes in the coffee that increase serum and LDL-cholesterol concentrations, raising the chance of cardiovascular disease and dementia.17 Blueberries have properties that lower the risk of disease.18

•   Eat more food early in the day and less later on. Try to eat only in a seven- or eight-hour window. Eat only when the sun is up and eat 75 percent of your calories seven or more hours before your planned bedtime.19

•   Help regenerate your telomeres with the original Fasting Mimicking Diet (a form of intermittent fasting* five days each month:20 21 Go on a low-protein, low-simple-carb diet of about 1,000 calories on day one and 750 calories for the next four days (it was mainly a tomato-corn-onion soup—32 ounces of diced tomatoes, 32 ounces of water, 12 ounces of corn niblets, 12 ounces of water, and onions and spices to taste; serve up to 17 eight-ounce portions on the 750-calorie days), and then return to a Mediterranean-style diet on day six.

•   Use a sauna a few times a week. Studies demonstrate reduced dementia in more than 15 percent of those who used one four times a week for 20 minutes or more; whether this benefit is the result of stress reduction or some other property is still unknown. We believe the benefit is due to the high temperature, which releases heat shock proteins, produced by cells in response to stressful conditions. This means a hot bath or an infrared sauna may have the same benefit. (Moreover, given its lower temperature, an infrared sauna doesn’t make you sweat, so it can be experienced without a major change of clothes.) Heat shock proteins are released into the body by the change in temperature.)22

•   Get six and a half to eight hours of high-quality sleep each night (see “Self-Engineer Your Immune System” below).

•   Add some supplements: multivitamins and multiminerals with magnesium and calcium; vitamin D3; CoQ10; a variety of healthy probiotics; baby aspirin (one in the morning and one at night with half a glass of warm water before and after)—see “Self-Engineer Your Medicine Cabinet” on page 230.

Self-Engineer Your Immune System

We cannot know for certain how quickly new medical advances will happen, what the costs will be, or how accessible these treatments and/or diagnostics will be. (You probably won’t be able to go to a walk-in clinic for a kill-cancer patch in the foreseeable future.) That’s why we advocate for your own self-engineering. Because one thing is certain: A higher functioning defense system will be your best protection against cancer and other forms of aggressive disease.

That’s not to say that you can prevent or treat every serious condition by behavior alone—but you will certainly stack the odds in your favor if you do. Here’s what we recommend:

Hunker down in the produce section: The absence of various micronutrients in your diet can decrease your immune function, so diversify your portfolio of leafy greens, cruciferous vegetables, berries, and citrus fruits—aim to really get a variety. This will help improve the chances that all of your micronutrients—vitamins A, B, C, D, as well as minerals like zinc and selenium—are being covered. While we do not fully understand why seasonal viruses are seasonal (and attack with much more success in the winter), it may be because in the summer the body is better protected by the increase in vitamin D2 or D3 produced by the greater sun’s energy, or the greater moisture in the warmer air, or the more frequent consumption of fruits and vegetables with vitamin C and some micronutrients. It’s also a good idea to boost your diet with half a multivitamin-multimineral supplement twice a day (morning and night) to ensure all of your bases are covered to avoid the very common zinc, magnesium, copper, and selenium deficiencies of diets in the developed world (see “Self-Engineer Your Medicine Cabinet,” page 230).

Eat (the right) protein: Protein is key, since it’s a building block of antibodies that are integral to your immune function. Salmon‘s healthy fats are good for the brain and whole body. You can also get protein from cooked beans/legumes and lean white meats, like chicken or turkey. Be aware that some sources of protein can contain large amounts of saturated fat, and the amino acids that are associated with foods with saturated fats that may promote cancer development. So stay away from red meat and processed meats. For recovery from inflammation, and cleanup of the debris after the fight between your immune system and cancer or any other invaders, you need vitamin D2 or D3, plus protein, plus the omega-3s and omega-7s of that salmon (or the omega-3s of walnuts or avocados), as these are hallmarks of the current research on preventing disease.

Make the cuts: For improved immune function and to help prevent cancer, it’s best to limit added sugar, added syrups, and simple carbohydrates as described above. But even better, eliminate processed foods and substitute whole foods—you’ll have made a key switch to improving your overall reboot.

Move, move, move: Get your motor revved. While we’ve talked about this above, the rationale for activity also is important for your immune system. One study that examined older adults found that physical activity was associated with a hearty production of protective T cells. Note here: Don’t overexercise. Overexercising (running, biking, or otherwise training continuously for more than two hours) causes inflammation and depresses your immune system.23 See page 204 for details and our recommendation for how much to exercise.

Don’t overmedicate: Medication is one of our most important social advances; we have significantly lengthened the human life span with our ability to treat, cure, and prevent disease. That said, overmedicating can be counterproductive, as it has the potential to mess with your immune function (overriding it, in effect). Though we can’t give guidelines for this because every person’s case is unique, we do recommend that you discuss your medication and supplementation regimen with all of your doctors—and this also goes for any over-the-counter medications and supplements you take regularly.

If you don’t allow your immune system to do its job, you’re essentially taking away its ability to “practice.” And when it’s out of practice, it can’t perform when it really needs to. So, while we’re not saying that you should skip the doctor and leave a sinus infection untreated, we are saying that you should think twice about popping pain-relief medication like candy. Ditto acid blockers for heartburn: Your own stomach acid offers a great defense in killing invaders; taking acid blockers negates this part of your defense system.

Get your vaccines: Stay up to date, and get an annual flu shot. The flu increases overall inflammation, and research shows that getting an annual flu shot for 10 years, from ages 50 to 60, decreases heart attacks and strokes by 50 percent and death in this age group by 25 percent, probably by decreasing the inflammation that accompanies the flu, and the plaque breakage that inflammation causes.24 25 The vaccine for COVID-19 prevention must be added to prevent heart attacks, strokes, memory loss, and kidney disease that may result from COVID-19 inflammation. Taking a multivitamin for several weeks and getting great sleep for several days prior to a flu shot boosts the flu shot’s success in protecting you from the influenza viruses.26 27

Take time for YOU: One of the major threats to your immune system is chronic stress; the cascade of hormonal responses it causes weakens your immune function over time. Chronic stress can lead to a buildup of cytokines, which, while fighting infection, can also hurt your own cells in the process. And yet, in some circles, “self-care” is an eight-letter four-letter word. People pooh-pooh the idea of self-care because, they say, either a) they don’t have time or b) they’re too tough (“I don’t need no stinking self-care”). And we get it; it’s our nature to put others before ourselves. But as the Cleveland Clinic’s great gynecologist Linda Bradley says, “You can’t pour from an empty cup!!!”

Think of it this way: If you don’t take time to care for yourself, you won’t be around long enough to be with the people you really want to help and be with anyway. While there’s no such thing as total stress relief (after all, stress is simply a byproduct of living a fulfilling and challenging life), there are ways to self-engineer the effects that negative and chronic stress can have on your body.

Here are some of the top things you can do to help squash stress (speaking of which, Dr. Mike was a top squash player back in the day, and believes friendships formed from sports and games are key to relationship building, which in turn fosters stress relief!):

Meditation: Research has shown that meditation can help improve telomere length (telomeres are at the end of DNA and shorter ones are associated with aging), and thus improve overall health and decrease stress response. Even just a few minutes of meditation a day can be helpful, and there are a number of apps and online videos that can help you get started.

Deep breathing: Deep breathing engages the relaxation response. Really think about pulling those breaths from your belly and diaphragm.

Better emotional connections: Social support is key for helping to reduce the negative effects of stress. In fact, social contact with at least six different people a month has long been associated with a number of positive outcomes: Studies show that blood markers for immune response are different between lonely people and those who are social. And kindness to others also generates better immune functioning. No matter what age or stage you’re in, you need to find a tribe (if you don’t have one) or regularly engage with yours (if you do).28

Quality and quantity of sleep: This is probably one of our population’s greatest self-engineering issues. Poor sleep is associated with decreased immune function and premature aging from infectious processes. That means you need to not only get enough sleep (at least 6.5 hours every night), but also make sure it’s quality sleep. Good sleep hygiene (no screens in the bedroom, no eating for at least three hours before sleep, only red-wavelength lights in bathrooms, etc.) is crucial to making sure you get your rest. Try lying on your back with a pillow under your knees as a way of improving sleep and decreasing inflammation at night (however, if you snore or have sleep apnea, you should not lie on your back when you sleep, unless you use CPAP). Sleeping more than 6.5 hours a night before every immunization plus a multivitamin for at least 3 weeks prior has been shown to importantly increase the success rate of every vaccine where such has been tested.

Self-Engineer Your Fitness Plan

It’s easy for us to say, “Hey, you should get off the couch and exercise,” but when you understand a bit more of why activity works, it can be a helpful psychological tool to use when trying to drum up the motivation to get going. Activity is one of the best things you can do for your heart, your brain, and your musculoskeletal system. (One note: Anyone with a history or family history of heart disease should consult medical professionals before starting an exercise plan that is more strenuous than what you have done in the past two weeks.)

Some of the benefits:

•   A study by London researchers found that during exercise, the cartilage in your joints gets squished. This actually prevents the degradation of cartilage (as the movement suppresses the action of inflammatory molecules associated with osteoarthritis).29

•   Studies show that being sedentary is associated with a higher risk of a number of problems, including cardiovascular disease.30

•   Exercise can reverse heart damage for people who have been sedentary. Research has shown that this happens because physical activity helps improve the heart’s elasticity and function.31

•   Maintaining and adding a little muscle mass helps boost your metabolism, because muscle is metabolically expensive. You burn more calories just by having muscle instead of fat. That is a virtuous cycle.

•   Research has shown that strength training can significantly reduce the symptoms associated with depression, including anxiety, apathy, low mood, and sadness.32

•   Exercise helps you maintain body mass without gaining fat. A study in the journal Clinical Interventions in Aging found that losing mass (and replacing it with fat) with age can be associated with memory problems such as dementia.33

So where to start? Well, first, any exercise is better than no exercise, but think of 60 minutes a day of purposeful movement (a few minutes every half hour you’re awake) as an excellent baseline to commit to. We would also like you to think about making sure that you cover all of your bases, so we recommend varying your routine for the most powerful effects.

Our recommendations include:

•   Walking 10,000 steps a day (or the equivalent—approximately one minute of activity equals 100 steps). You could be on a bike or elliptical machine, swimming, carrying groceries, gardening—they all count. Every day, no excuses.

•   Some form of resistance training two or three days a week (doing this and counting repetitions of an exercise can be a form of meditation, as it clears your mind). See pages 207–208 for more on the specifics, and make sure you also strengthen your core for the long run and to avoid back pain in the meantime.

•   Cardiovascular exercise (running, walking briskly, swimming, cycling) with enough intensity to increase your heart rate three times a week for 20 minutes to at least 80 percent of your age-adjusted maximum heart rate (approximately 220 minus your age for both men and women). One study shows that going beyond the recommended maximum heart rate with high-intensity interval training—putting out maximum effort for 20 seconds of every two minutes of that 20 minutes more than three times a week and getting to more than 80 percent of your age-adjusted maximum heart rate—decreases disability, dementia, and death. A study in the British journal Sports Medicine found that you can reduce your risk of all-cause mortality by 24 percent if you increase your walking pace to a brisk one (the study looked at walkers who reached 4.3 miles per hour). Or you can integrate interval training—going for one minute hard and then two minutes at a moderate pace (alternating for about 20 minutes). You can do this with running, biking, swimming, even walking. (While there is substantial data proving that this kind of high-intensity interval training [HIIT] improves fitness, only that one study has so far shown that it increases length of life.)34

•   About 40 jumps in place a day. This is an important activity for increasing lymphatic flow, as well as for increasing bone density and spinal disk health. Just as weightlifting increases muscle strength by inflicting small injuries to your muscles so they become stronger, jumping inflicts small injuries to your bone and disks—and what doesn’t break you makes you younger.35 36

Need some help getting started with a workout? Taking a brisk walk is a perfectly great place to start. But it’s also important to work your muscles in different ways, too. The following simple, 30-minute workout will help get you started. You can adapt it to make it harder or easier, depending on your fitness level and how you progress.

Set a digital timer for 30 minutes. Every time a minute hits (at :00), perform one exercise for the prescribed amount of time or repetitions. Then do the next exercise at the next minute mark. Do fewer reps or for a shorter time if you need to, or add reps or time if you need more of a challenge. Do this three times a week.

10 exercises: Do one after the other, and then repeat the circuit two more times to complete the 30-minute quota

1.   March in place (with high knees) at a “walking” speed for 20 seconds.

2.   Squat in place for 10 repetitions (keep your thighs parallel to the ground when you lower yourself).

3.   Do push-ups on your knees or toes for five repetitions. If that’s too hard, start by doing them standing up and pushing against a wall.

4.   Jump in place for 20 seconds.

5.   Plank for 15 seconds. Put yourself in the “up” part of a pushup position and hold it. Keep your back flat and your butt down.

6.   March in place for 20 seconds, slightly faster than the first time you did it.

7.   Squat in place, but slowly—taking three full seconds to lower yourself and three full seconds to stand. Do squats for 30 seconds.

8.   “Bear crawl.” On your hands and toes, crawl around the room for 20 seconds.

9.   “Shadow box” for 45 seconds. With your knees slightly bent, punch the air in a boxing motion, alternating punches between right and left arms.

10. Touch your toes and hold the stretch for the entire minute.

Self-Engineer Against Accidents and Mistakes (“Unforced Errors”)

You can have the best body in the world, but if your hobby is skateboarding off cliffs, your risk of accidentally dying increases. These kinds of variables are what we call unforced errors. In tennis, those are the shots that you should make but miss, through nothing that your opponent did to make the play difficult. Millions struggle by making avoidable mistakes. These are the most common:

#1 Not Getting Preventive Care: Early detection of any health issue is one of the major keys to treating it before it ages you too early. Remember, bad cells re-create themselves. Your body is a resilient thing of beauty, but the further down a bad path you are, the harder it is to get back to where you need to be. Unfortunately, many people ignore annual physical exams and other diagnostics. Make these your regular appointments:

•   Physical exam: annually, including blood and other tests to help you minimize heart disease, stroke, and orthopedic, metabolic, and dementia risks.

•   Colonoscopy: every three to 10 years after the age of 45 depending on findings for prior colonoscopies and your risk factors (some with unique risk factors, such as African Americans at age 40, may need one earlier).

•   Gynecological and urologic exams: yearly.

•   Mammograms in women and men with gynecomastia: every one to two years from age 30 till your RealAge is over 84.

•   Others: eyes, ears, smell, one leg standing, grip strength, and bone density tests every two years after age 50.

Longevity bonus: A thin-slice whole-body MRI to detect early cancer has been advocated by some longevity specialists at age 60 and every five years thereafter, but please discuss with your doctor the “incidentomas” that are often discovered. These are tumors that are incidentally discovered, and you are told need to be “investigated with a biopsy or surgery.” Many of these can remain undisturbed the rest of your life without harming you. The risk in discovering them is in the anxiety they cause if nothing is done about them, as well as the risks of surgery if you do something about them. You should discuss what you will do for them before undergoing this MRI. The procedure has no doubt saved some lives, but it has also caused much anxiety and needless surgical removal of tumors.


The Link Between Mammograms and Heart Disease

Digital mammograms reveal more than your risk for breast cancer. They can spot calcium deposits in your breasts’ blood vessels. Research estimates that around 10 percent of women in their 40s have what’s called breast arterial calcification (BAC), and by the time they’re in their 80s, around 50 percent of women do. Preliminary studies indicate that BAC is a sign you are at an increased risk for heart attack, stroke, and heart failure.37 So, when you get your mammogram, ask specifically if you have BAC. If you do, schedule an appointment with a cardiologist to assess your risk. Changing your diet, taking a statin, lowering your blood pressure, getting more physical activity–these changes can reduce your risk for heart attack and stroke by 50 percent or more.



#2 Ignoring the Doctor’s Advice: Research shows that less than a quarter of people who are prescribed cardiac rehab after a cardiovascular incident or procedure actually go.38 How about physical therapy exercises after an accident or injury? Taking your medication for the entire timeline? There’s a reason doctors and physiotherapists prescribe activities, medication, and other interventions. So just because you “feel just fine now” doesn’t mean you should shortcut the RX from your medical professionals. We’re not saying that failure to do so is always intentional. A 2018 survey published in the Journal of the American Medical Association found that more than a third of patients don’t tell their doctors if they disagree with or don’t understand treatment recommendations.39 Not speaking up may come from embarrassment or fear of looking like you don’t know something. But if you don’t ask questions, the thing that’s ultimately hurt isn’t your ego; it’s your whole body.

#3 Not Getting a Second Opinion: Every doctor and health professional travels at a different speed. Some are up on their research, some aren’t. Health and medicine are complicated—especially as you get into serious stuff—so you need to seek out multiple opinions. One study found that more than 30 percent of people over the age of 30 who were diagnosed with type 2 diabetes actually had type 1.40 And 30 percent of biopsies diagnosed by pathologists as breast cancer weren’t actually malignant. Second opinions (which should be sought for any decision or medical treatment that will last longer than three days, in our opinion) exist not to create conflict, but to create alternative approaches—and to reinforce the first opinion or diagnosis.41 In the age of telemedicine, these are easier and easier to do—and doctors welcome them. In ideal cases, the two doctors (or three if you like) can actually discuss the pluses and minuses of their approaches and come to a consensus. So it may not always be a “one is right, and one is wrong” scenario, but an opportunity to get a team discussing the best approaches to your situation.

#4 Ignoring What Your Body Is Telling You: Your body is the greatest feedback mechanism ever built. It wants to give you feedback all the time. Pain, for instance, tells you to take your hand out of the crocodile’s mouth. Breathing heavily after walking up the stairs tells you that your heart and/or lungs aren’t working as efficiently as they used to. Being unable to buckle your belt tells you that maybe you’ve had #toomanytacos. But what good is feedback if you ignore it? None. So you have to be open to your body’s messages not just in dire circumstances but every day. Consider these examples:

•   High blood pressure is an indicator and cause of everything from heart problems to cognitive issues—it’s one of the biggest warning signs the body has (and it’s especially vital because high BP usually has no outward symptoms that you can feel). This also underscores the importance of taking your BP regularly (it’s a no-brainer with the availability of home and in-store monitors). Try to, no DO, keep it under 125 systolic and 85 diastolic.

•   Snoring does more than just cause middle-of-the-night pillow attacks between spouses. Snoring is associated with heart problems, hypertension, depression, type 2 diabetes, sleep apnea, and more. Ignoring it—without knowing what may be causing it—is just allowing a health problem to fester and put you at higher risk of complications.

#5 Falling for Fraud: You obviously want to avoid financial fraud, someone stealing your hard-earned savings. Remember: If it seems too good to be true, it most certainly is. Then there is the challenge of medical fraud. This is a tricky one—and it’s going to get even trickier as more advances develop and more imposters emerge. How do you know what’s helpful and what’s snake oil? How do you know what methods are backed by science or ahead of the science? How do you know who to trust? This underscores the need for having a good team in place, so you can triangulate opinions and perspectives, as well as do your own research. The developments below, we suspect, will be some of the warning-zone arenas that will be rife with dangerous or misleading information, services, and/or products.

•   Stem cells: Stem cells and growth factors from specific exosomes are likely to be one of our major breakthroughs—and being able to use their strength for cellular healing and rejuvenation most probably will be part of the Great Age Reboot. However, many companies now are claiming to do more in this arena than they actually can (it’s currently a $3 billion industry in the United States, largely fraudulent). In the United States, except under specific clinical trials approved by the FDA (only two were approved as of mid-2020), it is illegal to perform stem cell therapies. That has driven the practice offshore, where it is not as well regulated.

•   Supplements: While many supplements do have science behind them, others are nothing more than wallet biopsies. One prime example: Many protein supplements are touted to help skin but have no quality science to support their use as oral supplements. Same with certain well-advertised-on-TV brain supplements to improve memory—they did so exactly as well as placebos on repeat testing. Take the same test twice and tests show you are likely to improve just as much with or without that supplement. We discuss in the next chapter which supplements have enough science to review with your doctor.

•   Generic contamination: As reported in Katherine Eban’s wonderful book Bottle of Lies, medications can be contaminated due to mass production, or can be fraudulently produced to give you 10 percent or 30 percent of what’s on the label.42 Our solution: Buy only from a pharmacy that verifies that what’s on the label is in the bottle. Valisure, for example, is a start-up pharmacy that has grown at an incredible rate; it offers a specific examination to confirm that the right amount of each ingredient is present in each batch of pills it receives from drug manufacturers or wholesalers (we have no vested interest in this company). If drug contamination and fraudulent fulfillment continue (and they have been going on for more than 10 years), we expect Walmart and other big-box pharmacies, as well as academic centers like the Cleveland Clinic, to begin using verification methods similar to Valisure’s for their medications.


* One option is the Cleveland Clinic’s StressFreeNow app (which is web or phone based). In it, you can choose from 12 different kinds of stress-reducing practices, such as meditation, guided imagery, deep-breathing techniques, and progressive muscle relaxation. (But for the record, Dr. Mike loves the deep-breathing techniques, putting his right index finger in his belly button and optimizing breathing patterns that way. He uses these techniques regularly, especially when some dirty-rotten SOB cuts him off in traffic. They give him a much better way to express his need to deep breathe than what he used to do.)

* Intermittent fasting—a catchall to describe various methods of restricted eating—does appear to have benefits for weight loss, health, and longevity. Most of the data come from studies in simple organisms and animals, where fasting has been shown to increase the life span of bacteria, yeast, worms, and mice. Studies in animals have also suggested that fasting may slow the development of some cancers and the degeneration of brain cells. Fasting can also reduce inflammation and blood pressure, as well as increase insulin sensitivity. Of course, fasting is very difficult, so scientists have been studying how to mimic its potential benefits with less extreme diets. If you’re willing to give it a try, the science suggests that you may get some benefits from fasting for between 14 and 18 hours. Not eating for most of the day causes your body to burn up all its circulating glucose, as well as stored glycogen; as a result, insulin levels begin to fall. Instead of burning sugar for fuel, your body starts to rely on stored fat, which can be more easily mobilized as a result of low insulin levels. Essentially, fasting is part of what allows your body to go into a state called ketosis—in which your body uses fat for energy (as opposed to the usual sources, carbohydrates and the stored form of glycogen).




| CHAPTER 14 |

SELF-ENGINEERING YOUR LIFE

New ways to think about everything from your retirement to your relationships

There’s more to building a better and stronger body than just making sure the mechanics of your physical self are in good working order. There’s a strong case to be made that the financial, social, and relational areas of your life are equally crucial to your overall well-being.

Self-Engineer Your Wealth

Managing your money can feel like trying to cross the Pacific on a paddleboard, especially in times of turbulent markets. It’s a lot of work, sometimes it hurts, and you can feel like you’re going nowhere or even backward. This is why having a team around you is helpful, since it can help you avoid money mistakes that many people make. The big ones include:

Not saving enough: Saving early and saving enough to ensure financial stability for the Great Age Reboot is your number-one financial priority. Rather than forcing yourself to take money out of your paycheck and deposit it into a savings or retirement account, automate the action so it’s tucked away before you even see it.

Where should you invest your money? The best option is a diversified market index fund in a retirement account. Automate it, forget about it, and go about life. One note: Most people who can benefit from the tax advantages of retirement savings tax often don’t put aside enough. So stretch yourself—and, if you can, put most of every raise into that account—and you will reap the benefits down the road. If your company rewards you with reduced premiums for health insurance when you achieve healthy biomarkers, put that money into a health savings account (or in a Roth IRA if no HSA is available) and convert the HSA to a retirement account after age 65.

Waiting too long: As with exercise, you can’t keep putting it off. Start—or restart—now. Saying you’ll do it tomorrow adds up to a whole lot of tomorrows over the course of a year or years.

Getting emotional: You want to avoid knee-jerk reactions (to the market, to family situations, etc.). Your best financial decisions don’t come in the heat of the moment; they come when things have calmed down. When it comes to money, the executive part of your brain needs to override the reptilian part. Save your emotion for vacation planning, anniversary gifts, and when your team wins or loses—not for money decisions.

Thinking your home is a can’t-lose investment: While real estate (like most real assets) tends to improve in value, that’s not always the case. There are many variables (values in the neighborhood, overall economic climate, and more), so you can’t bank on the fact that your home will always appreciate in value.

Banking on lenders: Almost always, debt creates more problems than it solves. And while it’s tempting not to, living within your means will help ensure financial security.

Being too active: Buy, sell, trade—you think you can outsmart the market with lots of transactions. The better play is the patient—and yes, unexciting—one. There are risks and fees associated with a lot of movement, so establishing your portfolio with a good asset allocation and then just waiting over the long haul will most likely pay the biggest dividends.

Not doing regular checkups: Just like you should have a physical every year, you should also take a stethoscope to your portfolio. It’s smart to see what you have, how it’s trending, and to talk with your financial advisers about whether or not you should tinker with it. You don’t need to make hasty decisions, but you should assess regularly and make well-informed ones. And never buy “because it’s up” or sell “because it’s down.” The horse is out of the barn by then.

Self-Engineer Your Retirement

If you’re old enough to remember a generation or two ago, you probably have a notion of how retirement looked. You’d have had one or two employers and it was more than likely that you’d done basically the same thing for your entire career—perhaps getting promoted, perhaps doing the same task day in and day out. At about age 65, you’d hang it up and spend the rest of your years living a simple life on whatever you had saved for your retirement and/or whatever pension your employer provided.

Fast-forward to today’s workers. They change jobs more frequently and maybe even reinvent themselves, depending on their skill set. Indeed, they might never hold a steady job, instead weaving together a variety of income sources to live a more flexible life. But they still have that same old sweet spot—62 to 70—as their desired age for retirement and living the “good life” that their savings will allow.

So what happens in the Great Age Reboot? What happens when some 47 million people will be over the age of 90—and perhaps 25 to 40 percent of them will still be part of the workforce, because they’ll be more like the 55- to 60-year-olds of today, and 40-year-olds of the 1960–80s, still healthy, still vital, still able to contribute meaningfully?

Your career may no longer be simple or traditional. It may be many careers. We predict that there will be a mass sense of reinvention when it comes to working. Our work lives won’t just span the 40 or so years they do now, but will go on for perhaps 60 or 70 years, so people may want several meaningful careers.

By 2050, in a rebooted world, we predict the typical retirement age will be much closer to 80 than today’s 65, and retirement benefits will generally not kick in until age 75. Those in retirement will have greater health and “be” younger than any previous retirement cohort. While they may not have the savings to live out their fantasy retirement, they will be better prepared for it than any other cohort in history. They will have benefited from generous inheritances and many more years of defined contribution savings, resulting in wealth levels and retirement incomes that were unimaginable in the past.

A big unanswered question is what will people do with their additional monetary resources and years. We suspect that as bodies feel and behave younger, the demand to look commensurately younger will skyrocket. (After all, if I feel this good, I will want to look this good as well!) Expect more and more effective cosmetic surgery and treatments to become the norm, and perhaps even genetically rebooted skin—without wrinkles! (See “Self-Engineer Your Appearance” on page 244 for more on keeping your skin looking younger.)

The effect of increased longevity is that you will earn more money than any generation before—and thus have even more to use as discretionary spending. The collective effect on the country’s economics will be substantial.

Retirement also brings up some deeper questions, ones that have an effect on you and your health.

First, what do you want to do with your life? What will you be happy doing? What are your contributions to society? What gives you a sense of greater purpose?

These questions become even more important in terms of careers (and career shifting) before your main earning time is up. All kinds of jobs will exist in 2050 that we have never dreamed of today. Why yes, Frank, we are interested in travel agents who specialize in Neptune! As technology and society change, so do the support structures—which puts a greater emphasis on an individual’s ability to adapt and to work within new frameworks.

The bottom line, when it comes to rebooted retirement, is that it’s not just about a new “length of service.” It’s also a mindset shift, in which you’re only partially defined by what you do. Other criteria include how well you adapt to a variety of careers—ones that will hopefully give you a sense of purpose, satisfaction, and optimism. Some things to consider when it comes to a new approach to retirement:

•   Zero in on the aspects of your work that you love and physically can do and focus on those.

•   Examine educational opportunities to develop skills in new areas that will allow you to keep pursuing your passions.

•   Assuming you’re financially stable, consider a second (or third or fourth) career in new areas in which you’re motivated by passion, rather than money.

Self-Engineer Your Relationships

When you give advice or forecast the future, it’s easy to get bogged down in science and stats: organ transplants, compound interest, what have you. And while there’s a lot to discuss about progress, about process, about the playbook kind of X’s and O’s, we can’t describe the Great Age Reboot without a nod to the hugs-and-kisses X’s and O’s. The Beatles were on to something when they said, “All you need is love.” That’s because they go hand in hand—your body and your mind, science and soul, your anatomical heart and your metaphorical heart.

As the world reboots, little of it matters without a larger consideration of things that are meaningful to you: who you are and what you do with your life. (As columnist and author David Brooks once noted, Are you living your eulogy or your résumé?)1

One thing is certain: The Great Age Reboot will change the dynamics of your family structure (including nonbiological family) and the nature of the working world in a way we have never seen before. And while this will require a go-with-the-flow attitude as you age, it helps to think about what’s ahead.

Today, when it comes to family trees, we tend to think of three living generations: children, parents, and grandparents. Of course, that formula varies; because of early deaths, some may not have grandparents while others may have great-grandparents. We tend to forget that earlier generations rarely knew their grandparents at all.

Over time, our family trees have grown more complicated as divorce rates soar and birth rates fall. Oftentimes, it’s not about just one family unit, but several layers of extended and blended families that branch out in different directions. If you do not have children, you may have a loving, nonbiological family.

Now, take our existing structure and add some 40 years to the average life span. What happens? You have perhaps five generations instead of three as the typical unit: children, parents, grandparents, great-grandparents, great-great-grandparents, and nonbiological family. Add in the fact that people will still have life bumps and changes, divorce will still happen, and blended families will grow.

Families will become tribes rather than small units.

Most of all, enhanced longevity underscores the importance of strong relationships—romantic, familial, and platonic—as they are a major source of optimum health. Keeping connected as we age is critical, especially for the very old (relationships keep us in the present, not the past). When we’re younger, relationships help us personalize empathy.

Replenishing friends and love connections is essential throughout life, whether it’s when you attend a new school as a seven-year-old or when you retire. Friends and family die, move, and shift their priorities. You must replace them or become isolated by attrition—and this takes work. (One of the worst things about the COVID-19 shutdown was that it eroded this key health factor because of the isolation that came with it, which both increased stress and may have contributed to economic worries.)

Grandchildren are a good place to start, but they’re often far away or uninterested. So that means it’s about creating your preferred “family.” And it may not be by bloodline. Remember that your spouse is not blood. A “love family” may include blood relatives, but why be so limited? “Love family” can outlast blood, but it takes openness and love and effort.

Needless to say, the quality (and existence) of your relationships has a significant effect on your health. Consider this research:

•   Social isolation—the absence of family, which is all too common in the aging population—increases the effects of stress, as well as the risk of death and serious disease. This is especially important to recognize, since nearly 43 percent of people say they’re lonely at any given time.

•   Married people who rated their marriages as “very happy” or “pretty happy” had 20 percent lower odds of dying over any 10-year period than people who didn’t report happiness in their marriages. (Men seem to benefit more by being married: A happy heterosexual marriage makes a man about three years younger and a woman about two years younger at age 55. Anunhappy marriage makes a man no older but a woman three years older.)

•   Older adults with larger social networks are better at staying ahead of the game when it comes to self-engineering and making lifestyle choices for optimal health. Those who weren’t as socially engaged were 33 percent more likely to miss preventive services or screenings and experienced much higher levels of stress, as well as stress-associated aging and dementia. Social connections are the key to mitigating stress’s adverse effects on your body and brain functions.

The key to loving relationships, research has found, is what’s called “emotional responsiveness.” This is just what it sounds like: being there for the people around you, not physically, but in an emotionally engaged way. This applies not just to romantic relationships, but to friendships as well.

Self-Engineer Your Sex Life

It’s no secret that as we age, sexual function can decrease, for a variety of reasons. Some are mechanical (translation: When blood flow is weakened from arterial aging, blood can’t reach the sexual organs). Some are psychological (emotions are highly tied to arousal). And some are simply logistical (stressful days can mean that the bed looks a lot better for sleeping than it does for bebopping).

That said, that doesn’t mean you should write off sexual dysfunction as an inevitable part of aging, since a healthy sex life in a healthy relationship has many (besides the obvious) advantages.

Physically, the most common problem for men is erectile dysfunction—the inability to get or maintain an erection. Medications can help, but doing things that improve blood flow (physical activity, eating well) can also improve circulation to the area. For women, because of hormonal changes that happen after menopause, lack of lubrication and arousal are common, underscoring the importance of not only blood flow, but also intimacy and understanding that the bodies of today are not the bodies of yesterday (translation: spending more time on foreplay). The most important variable for still having sex at age 75 (other than having a partner): your degree of inflammation (as detected by a blood test for hsCRP) for subjects aged 58.2 And as we’ve learned, to a large degree, you can genetically and epigenetically engineer your inflammation level to be lower. That’s one reason we recommend getting that blood test with your yearly LDL checkup. Tests to help you gauge inflammation include a full alphabet: hsCRP, MPO, OxLDL, ApoB, TMAO, IL-6, FP-Iso, ADMA, and others.

In addition, many health problems, including pain, depression, heart disease, and the medications used to treat them—another reason for that second opinion—can come with a side effect of sexual dysfunction. And that reinforces one of our main points: Taking care of yourself holistically has a positive effect on all aspects of your life.

Self-Engineer Your Social Life

Being socially engaged is one of the most important things you can do for your mind, for your health, for your life. It’s not always easy to do—especially if your tendency is to hole up on your couch, search Netflix, and retreat when the going gets tough. We can’t recommend a one-size-fits-all approach. What works for one may be hellish for another, so we asked some folks in our inner circle for some ideas—partly to give you some ideas, but mostly to inspire you to make sure this is one of your priorities as you age:

“I joined a Tai Chi group (good for my health and includes others looking to connect socially), have phone dates to maintain friendships (no texting) with friends that live in other places, and commit to ‘birthday dates’ with three friends even if scheduling means doing it weeks after the actual birthday.”—Jill, 63

“We organize lunches, dinners, rounds of golf, reunions and mini reunions, ski trips, and golf trips.”—Warren, 75

“I play tennis and platform tennis, so we play socially and on competitive teams. Through this route I have connected with a large network of couples as well as ladies—in addition to playing tennis we go out to the movies, out to dinner, have card parties, and have even gone on vacation together. I am actively involved with my daughter’s youth sports, I am the parent representative and on the school athletic boosters. I have made friends this way, parents who will go out before or after games and volunteer with our teenagers. My husband and daughter and I have a group chat where we communicate all day long with everything from dinner plans to daily successes to jokes/memes. We also volunteer as a family at our church. My nieces and nephews are in their 20s and communicate on Snapchat. They are all out of town and it is very fun and easy to send one another snaps. Even my nephew, who is in Afghanistan, is able to Snapchat with me frequently. I LOVE this.”—Holli, 50

“A fun way I stay connected to friends and family is an app called Marco Polo. It’s a video message app. I have a group video chat going each day with three of my best friends from childhood, one with my mom and sister-in-law, and another with friends from my days living in New York. The messages not only update me on what everyone is up to, but most importantly, keep me laughing each day.”—Ann, 69

“We stay in touch with family using FaceTime. Our kids often show their grandparents around the house, make silly faces, and they always make sure our guinea pig, Shaggy, gets to squeak hello too.”—Erica, 41

“Forty-five years ago, six couples benefited a high school auction by buying a donated ski weekend at a Vermont chalet. It was just the first of 20 subsequent trips we took together over the years to places as far-flung as Istanbul. Group shopping, assigned tasks for dinner cooking and cleanup, assigned pre-reads for discussion, long walks, and cemented friendships uniquely bonded these devoted 12 in matchless moments of joy, humor, and memory. Seven of us have since died, but the five remaining, despite living far apart, are still umbilically close and connected.”—Jack, 72

“Calling my mom and dad makes them so happy or even just sending a greeting card to say I love you. It’s critically important to have these human connections.”—Ivy, 54

“These days, I spend a lot of time traveling. I have found that people my age (who are not ‘connected’ to music or video games, which are inherently solitary activities) who travel are quite open to starting or engaging in conversation at airports or on planes. Sometimes, it starts as idle chatter about the weather, or a flight delay, or what someone is reading. It often turns to more substantive conversation, the exchange of business cards, and sometimes, a friendship or partnership. I met my current business partner at baggage claim in Akron, Ohio, years ago when we both realized from simultaneous conversations we were having that we had a common business interest.”—Jeff, 61

“I meet up once a year in a new city with several other friends from my time as a Navy wife. There are four of us and we always have a blast just catching up and seeing the sights of whatever city we happen to choose. This year it will be Nashville.”—Tonia, 57

“Google empowers us to be experts at just about anything. We will be at dinner and a subject comes up I know nothing about. No more concerns that I look uninformed or cannot participate in the conversation, I just Google—it’s great for impressing old friends and making new ones.”—Mary, 62

“A few years ago, my husband and I moved from an area where we had lived for 48 years to be closer to our family. We knew we were leaving behind our home of 42 years but, more importantly, our network of friends. One of our first priorities was to establish a new network of friends. This takes time and effort and openness. It is trite but true, you need to be a friend to make friends. Making friends is a reason for getting up in the morning, for sharing activities like book groups and mah-jongg groups. Friends have included us in family holiday meals, allowing us not to feel alone. All of this means there must be reciprocity. Friends provide phone calls, meals, visits during times of surgery or illness or loss. They make us feel cared about and not alone. Yes, this all takes time. But without social contacts, there is loneliness and too much concern about oneself.”—Marsha, 78

“A passion of mine is volunteering in my community. It can be serving the homeless children, reading to shut-ins, or escorting the elderly to medical appointments or going for walks outdoors. I’ve made a great circle of like-minded friends who also enjoy supporting others in need. Volunteering not only helps those we serve but gives those of us in the support roles a great sense of gratitude. I also established years ago with my friends a ‘no gift-giving’ policy for birthdays and Christmas. Instead, I asked those who insisted in gifting me to donate several hours of their time in community service. It’s amazing the number of folks who initially hesitated and now have adopted the same policy. I’ve made a great circle of friends with this practice. Paying it forward. . .”—Donna, 67

“My high school and college friends make a very concerted effort to get together each year in a different part of the country. We may golf, fish, or spend a couple days exploring a city and grabbing great food. It’s a terrific time filled with bragging about our families and reliving old memories!”—Wael, 50

“I use every opportunity to communicate with my friends and family. Anytime I am sitting in the back of a cab, airports, or trains I use the time to send a note to my closest friends and family. I speak with my children and my mother every day. With my sister several times a week. Frequency of communication is important, much more so than duration. These techniques have helped me to stay in touch with my family and friends in Croatia even though I left it 30 years ago.”—Tom, 56

“Making friends takes time; keeping friends takes time. For most of my life, from being a farm kid, through college and grad school, while running several businesses and editing six texts, I worked 50 to 70 hours a week. I acquired lots of things, aka ‘toys.’ During this time, my brothers (my best friends who live within 20 minutes of me), who were always employed full time, enjoyed their lives with their friends. Lots of parties, camping, snowmobiling, boating, hunting, socializing. . .creating fun with other people. As I neared retirement, and even more so after retirement, I had more time. When I would call my brothers to do something, usually involving some ‘toy’ or other, they were off with their friends appreciating something else. They rarely had time for me then, and they don’t really have time now because they always have ‘something going on.’ Although we really have fun when we get together, they have tons of friends, while I have ‘things.’ I’ve come to realize that friendships need time to be nurtured. They take some effort. Friendships don’t just happen and exist without attention. They must be cultivated with care and they especially need the fertilizer of ‘time.’ I’ve experienced another epiphany too: Great friendships and social networks can occur even later in life if they are deemed to be a priority.

“It’s necessary that you give of yourself to grow friends. . .give some time. It takes willingness to share yourself, your feelings, your caring, the readiness to listen. It involves some risk. . .but the happiest memories don’t seem to be about acquiring the ‘toys.’ It’s the enduring friendships.

“A few friends and I mostly use email to keep in touch. Email allows for daily (in some cases, just occasional) conversational, serious, or funny connections with another human being who is special in my life. It allows me to feel not only acknowledged but this connectedness [I feel] is as important to the other person as it is to me. There are three distinct groups of friends—small social networks—that I email almost daily. They are each different. One is comprised of retired colleagues, another of veterans, and there is also a group of family members. My children make up a fourth group. Living in a time when all of our lives are so filled and so busy, it’s enjoyable to take a few minutes each day to tune into email and savor this continuation of a relationship. Since it’s unobtrusive, we can check in at leisure when we have a few minutes—it’s a rewarding experience and makes ‘receiving that letter’ so much more readily available!”—Jack, 72

Self-Engineer Your Medicine Cabinet

In an ideal world, the food you eat would provide you all the vitamins, minerals, and micro- and macronutrients needed to power your body. But research shows that when it comes to the recommended daily values (DV) or recommended daily intake (RDI) of nutrients, 99.9 percent of us fail to take in 100 percent of what’s recommended and only 7 percent get more than 20 percent of the daily value of all vitamins and minerals. Here are the vitamins, minerals, supplements, and medications shown to reduce aging and improve longevity that we would recommend you talk to your doc about, and a few others antiaging researchers take themselves due to great animal data (but not yet proven in us humans):

Vitamin D3

Why you should take it: Between 42 and 82 percent of the population is vitamin D deficient. This almost certainly shortens longevity.3 Research shows a blood level of 35 ng/ml or higher of D3 has an array of benefits: It protects against cancer, protects arteries from the effects of aging, reverses diabetes, protects against erectile dysfunction—even reduces all-cause mortality.4 While the data are pretty clear that a D3 level of 35 keeps you able to make your body function younger than a level of 10 or 20, we do not know that D3 levels of 50 or 80 are necessarily better than 35. And in truth, we do not know that supplementing to levels over 35 reduces the diseases and conditions associated with levels less than 35. But we postulate it does, and we know 35 is better than 15.

What to be cautious about: So get a blood test annually to find out what level of D3 supplementation you need to boost your level to at least 35 (though we prefer to shoot for a level of 50 to 80 ng/ml). Toxicity rarely appears till levels exceed 107 ng/ml.5

How much to take: Until you know the results of that blood test start taking 1,000 IU daily, but personalize your dosage. You need more the older you are, as you do not absorb or make D3 as well as you gain years.

Multivitamin/multimineral

Why you should take it: Most of us are missing some portion of the essential vitamins and minerals. And there are good data—especially when it comes to the effects on longevity. Research reveals that taking a multivitamin for more than 10 years decreases cancer rates (and by more than 8 percent for non-prostate cancers in men over 65).6 7 Half a multi twice a day keeps your heart younger and pumping stronger, as it decreases overt cardiovascular disease by over 25 percent (and probably disease that is covert but slows you down), as shown in the 20-year follow-up of the Health Professionals study.8

What to be cautious about: Do not take extra vitamins like those added to bottled water or food unless monitored by your doctor, as more can do more harm than good. For example, some excess B vitamins from supplements are associated with increased breast cancer or premature death.9 10

How much to take: Split a multi; take half in the morning, half at night (this will keep nutrient blood levels closer to constant). Stick with a multi with nutrient doses that are close to their daily value or RDI (since super-spiking one nutrient with extra amounts can throw off the working relationship between nutrients and do more harm than good).

Calcium citrate and magnesium

Why you should take it: Calcium keeps you functioning as if you are younger in many ways, including building bone strength. Adequate calcium intake is essential for healthy bones and teeth, for muscles to function, and for nerves to carry messages. Calcium is also used to help release hormones and enzymes that keep your body going. Generally, folks get about half the daily calcium they need (~1,200 mg) from diet, so take a 600 mg daily supplement that has 300 mg of magnesium, which helps counteract the constipation complication associated with calcium. Calcium also helps prevent insomnia, helps regulate muscle and nerve function, blood sugar levels, and blood pressure, and is important in making protein, bone, and healthy DNA, as well as in decreasing the risk of bone fractures and aging from lack of movement. Levels of magnesium are also commonly deficient, so monitoring your blood levels of that mineral may be important.

What to be cautious about: More than 600 mg of calcium as a supplement can increase prostate cancer risk, and what is found for prostate cancer is usually found for breast cancer (and vice versa).11 12 And there is another special risk for women: Almost 70 percent of older females report taking calcium, but they may not know that more than 600 mg of calcium a day makes those who have had a stroke or who have white matter lesions (a marker for cerebrovascular disease) up to seven times more likely to develop dementia.13

How much to take: Do not take more than 600 mg as a supplement. Also, calcium from food affects the body differently than calcium from supplements and appears to be safe or even protective against vascular problems. So certainly if you’ve had a stroke, focus on these calcium-rich foods. You’re aiming for 1,000 to 1,200 mg of calcium daily:

•   One cup of nonfat cow’s milk (276 mg ) equals 23 percent of the recommended daily intake (RDI).

•   One tablespoon sesame seeds has 9 percent of the RDI.

•   One cup plain nonfat yogurt contains 30 percent of the RDI.

•   Three ounces of canned salmon with bones equals 21 percent of the RDI.

•   One cup cooked white beans has 13 percent of the RDI.

•   One ounce of almonds contains 8 percent of the RDI.

•   One cup cooked collard greens (226mg) equals 19 percent of the RDI.

DHA omega-3

Why you should take it: DHA, a component in fish oil, is a brain food. In randomized studies of people it has been found to help you stay healthier, and in a randomized controlled trial of people over the age of 60, it was shown to improve brain function, rendering benefits in speed of processing as if you were six years younger.14 Taking omega-3 is also one of five practices that protect your eyes from the first phase of macular degeneration (the other four are ingesting the carotenoids lutein and zeaxanthin, avoiding cigarette smoke, and wearing sunglasses).15

What to be cautious about: We know of allergies to some fish-derived DHA. Be sure to get DHA rather than generic fish oils; many fish oil preparations do not contain the mostly active DHA. Also, recent data indicate a slight risk of atrial fibrillation from large doses of “fish oil.” Nevertheless, the benefit exceeds the risk for most individuals over age 50. Talk to your doc about this.

How much to take: We suggest you take 900 mg daily or eat 12 to 16 ounces of wild salmon or 20 to 24 ounces of ocean trout a week: They are the only two fish in North America that consistently provide this key “fish oil.” Or take algal (derived from algae) omega-3 DHA at a dose of at least 900 mg a day.

Low-dose aspirin

Why you should take it: If there is one longevity supplement that we recommend everyone over age 49 talk to their doc about, it’s two 81-mg aspirin (not enteric/coated) daily. This dose protects against nine different cancers (including rectal, esophageal, liver, lung, and colon), as well as heart- and artery-related conditions such as stroke, impotence, and deep-vein thrombosis.16 The benefits, if you include average values for cancer reduction, exceed the risks for the typical man over 35 and woman over 45.17

What to be cautious about: Gastrointestinal upset and bleeding can happen, so check with your doc before taking. On this regimen, make sure to have a half glass of warm water before and after each dose—as that decreases the GI side effects by over 70 percent—and take one in the morning and one in the evening, as the anti-inflammatory effect that helps protect you from cancer and arterial dysfunction lasts only 16 hours. Take aspirin consistently; if you forget it for two days, there’s an increased risk of rebound: increased clotting in veins and blood vessels. And note that hormone replacements such as estrogen, progesterone, and testosterone all can increase clotting tendency—so talk with your doc about adding aspirin to this regimen. If you take aspirin, consider also taking 2,000 mg of bovine colostrum, as that decreases “leaky gut” and other GI symptoms from NSAIDs by about 80 percent.18 There is also a liquid form of aspirin on the way to FDA approval, but we do not know if the reduction in side effects with the liquid form is greater than the benefit of bovine colostrum tablets.

How much to take: One baby aspirin (81 mg) each morning and night with half a glass of warm water before and after.

Omega-7

Why you should take it: Omega-7 fatty acids seem to decrease inflammation and insulin resistance, and thereby provide longevity benefits.19

What to be cautious about: We do not know of problems with this supplement unless it is not pure and contains the saturated version of palmitic acid (as do most preparations from sea buckthorn).

How much to take: We suggest 420 mg of purified omega-7 daily.

Probiotics

Why you should take it: Probiotics (the good-for-you bacteria in fermented food) help metabolize the youth- and energy- giving benefits in foods. Eating more than four ounces of red meat or six ounces of pork a week changes the bacterial makeup in your gut and produces chemicals that contribute to arterial aging, heart attack, and stroke.20 21 Avoiding these is sure to make you healthier for the long run. Decreased bacterial diversity in your microbiome is associated with aging.22

What to be cautious about: Getting this diversity from fermented foods is a great alternative as long as you eat them consistently. Over the next five to 10 years we expect to be able to recommend personalized probiotics for you.

How much to take: We advocate taking a daily supplement of either Lactobacillus GG or Bifidobacterium bifidum in spore form to increase the diversity of the bacteria in your gut (these forms survive your stomach acid). Or do as we do and alternate two or three choices (such as Culturelle, Digestive Advantage, or TruBiotics) at a dose of four billion live cultures or spore equivalents a day to try to increase diversity of your microbiome.

Coenzyme Q10

Why you should take it: This coenzyme works with other enzymes to foster your production of energy as you age.23 It may also foster better brain function for your age reboot by reducing your risk of diabetes and hypertension. And according to two studies, it can decrease your risk of heart attacks, strokes, and all-cause mortality by substantial amounts. It seems to work by helping restore vigor to your mitochondria—the energy centers of each cell in your body. If you take LDL-lowering statins, atorvastatin and rosuvastatin, CoQ10 levels in your blood can decrease by 50 percent, so taking a supplement is a way to restore these levels.24

What to be cautious about: Statins do have substantial anti-inflammatory effects that benefit keeping your brain’s arteries young, as well as those of your heart.25 But 15 percent of people do have muscle soreness that is usually lessened by switching statins and adding CoQ10. We do not know of CoQ10 side effects that limit its use; patients with neurologic disease often take six times the recommendation for longevity without side effects greater than those seen in placebos.

How much to take: We recommend 200 mg daily (and if you are over 50, talk to your doc about a statin, especially if your LDL is above 70).

Avocado soybean unsaponifiables (ASU)

Why you should take it: A major way to improve longevity is to have a drug that keeps arthritis away. Since the 1990s, ASU has been prescribed in France for preventing arthritis. A large, three-year study from there, published in 2013 in the British Medical Journal (BMJ), showed that 300 mg a day of ASU 300 significantly reduced progression of hip osteoarthritis compared with a placebo.26 Saponification is the process of making soap from oil and lye; ASUs are one percent of the portion of the oil from avocados and soybeans that cannot be made into soap. ASU is also called A1S2 because it comes from a mixture of one part avocado oil and two parts soybean oil.

What to be cautious about: No serious side effects have been reported.27

How much to take: 300 mg daily.

NR (nicotinamide riboside) as the precursor to NAD (nicotinamide adenine dinucleotide)

Why you should take it: NR is believed to help with the function of mitochondria, which provide energy to your cells to help them function younger.28 29 Most antiaging researchers at a 2019 conference indicated they were taking it (by a show of hands). It has reversed Alzheimer’s in a mouse model, and helped restore muscle function in several models of muscle dysfunction with age. Many scientists think that lack of energy production by mitochondria is part of the major cause of some of the symptoms of aging, and that restoring NAD levels with a supplement such as Tru Niagen may help your mitochondria function as if they were years younger. Some say that it may at least keep your energy levels from declining further.

What to be cautious about: While we have good safety data in humans, we do not know if NR (Tru Niagen or an equivalent) has the same benefit in humans as it does in animals.

How much to take: No one is sure of the appropriate dose in humans, but 200 to 300 mg of NR seems to be the human equivalent dose that improved mitochondrial function in several animal species.


While we think the data about the supplements above show that benefits are greater than risks for many people (do check with your caregiver), the supplements below need to be curated by your caregiver just for you, as each has benefits and risks that are not yet clear enough to make generalizations about risk-benefit calculations. Use our app or check GreatAgeReboot.com for more information on these.



Curcumin with bioperine

Why you should take it: Curcumin can help with cognitive function, which is especially important as you age. Curcumin with bioperine has been used to prevent the development of cognitive and functional decline and does so in animals and epidemiologic trials.30 31 The combo is undergoing small clinical human trials.

What to be cautious about: To date, there is no clear indication that these agents should be widely utilized in older adults pending further studies. The impact appears to be in its anti-inflammatory properties. Side effects of headaches have been reported.32

How much to take: 500 mg three times a day appears to be the human equivalent of the dosages used in animal studies done so far, and thus should have minimal side effects.

Metformin

Why you should take it: Metformin has been demonstrated in animal studies and in one epidemiologic human trial to improve longevity and decrease chronic disease burden.33 34

What to be cautious about: There is concern that metformin eradicates the benefits of exercise, so while we recommend this to couch potatoes, it is not advocated for those who are physically active (though some are using it on days they do no exercise).35 That contrasts substantially with our feelings about NAD (NR), which does not seem to have side effects or toxicity in humans. Low blood sugar can occur with metformin, and severe life-threatening acidosis has been reported in people who are dehydrated.36 And some contamination that promotes cancer if very large doses are consumed has been reported in some generic versions.

How much to take: Large-scale clinical trials are under development at a dose of 500 mg of metformin twice a day, or 1,000 mg in the morning and 500 mg in the evening versus a placebo. Other supplements like creatine and n-acetylcysteine, and medications like rapamycin, potentially have greater benefit than risk in certain populations. Please consult your physician and our GreatAgeReboot.com app or website for more information on these and other supplements as data accumulate. We will try to keep the site as current as our scientific team can review and validate such data.

Self-Engineer Your Critical Eye

The internet is a wonderful thing—between the wealth of information at the tap of your fingers and the amazing videos of puppies curling up with ducks, what’s not to love? But the downside is a lot of misinformation. While there’s plenty of solid advice, good inspiration, and support groups in our digital world, you still have to tread carefully.

Consider this: A recent study looked at online symptom checkers.37 While human doctors make misdiagnoses about 5 percent of the time (that’s about 12 million U.S. adults annually, and more evidence that second opinions are worthwhile), misdiagnosis by digital tools happens 50 percent of the time. And a 2019 study in the BMJ found that online tools made the correct diagnosis only 34 percent of the time. Better than zero, but not as good as actual doctors.

That underscores the importance of being a smart digital consumer. Use online information as one data point, and then use human input (i.e., your doctor and a second or third opinion) to help you determine problems and solutions.

Very often we use the anecdotal approach to medicine. My friend had a friend who swore that eating three blueberries every morning reversed her diabetes. Well, while blueberries are good, we’re not so sure just three of them have that profound of an effect. This is a classic case of emotion in action. Most of us are more swayed by individual stories—and that can be a very good thing when it comes to inspiration—but perhaps we put too much stock in them as the only answer. Statistics can be complicated, but insightful.

That’s why we want you to be critical consumers of medical and financial studies and reports. Knowing how they work will help you bust through the hype of headlines to figure out how a medical intervention should be considered. These are gold-standard terms that can be helpful to understand.

Observation: Done via epidemiological studies, observations give us insights into medical patterns by looking at populations and behaviors for an indication of some kind of variable at work. For example, let’s say a study looked at a population of 50,000 people over a period of time, and each person had to report their eating patterns and health history. Once researchers controlled for all of the variables of eating patterns and health history, they could siphon out meaningful data. What if that study found that those who ate desserts more than five times a week had a 50 percent higher risk of having heart attacks? That’s not a direct cause and effect. We don’t know if, in fact, banana splits led to clogged arteries. But we do know there’s a pattern that may offer some meaningful insight.

Intervention: After detecting a pattern, the question becomes: What helps? What action, device, medication, or other therapy stops or improves the biological mechanism that is causing the problem? This, as you can imagine, is a robust area of research. There are so many potential answers, especially depending on a research team’s interest—be it diet, stress management intervention, or a pharmaceutical or some other solution. You have to look at what the study is telling you not just in terms of information, but also in terms of how rigorous that study was. Were variables controlled? Was it done on rats or humans? How many subjects were studied? Was the study supported by Big Pharma or by the National Institutes of Health? It’s not always easy to decipher this information in a news report or a tweet, but it’s worth a few minutes of sleuthing (many news stories link to the original article)—click any links to see if the data supports the news item.

Meta-analysis: This is a study that looks at the results of many studies, thus making it a comprehensive overview of the most important data out there. But the meta-analysis conclusion depends on the quality of studies used to make the meta-analysis. If you want to see if fish oil decreases heart attacks, the quality of the fish oil and the quantity each subject received and the control subjects’ oil choices (did the control subjects get an oil that increases heart attacks?) are important to consider. Remember: garbage in, garbage out. If you look at 10 studies of 100 patients each, and they’re poorly designed, the fact that you’re analyzing 1,000 patients doesn’t make the results any more reliable.

Double-blind, placebo-controlled: This type of study tries to ensure that the results and conclusions rule out a placebo effect and show some significance with the intervention. With the placebo effect, the subjects don’t know whether they are receiving the trial medication or a placebo that tastes and looks and feels just like the medication. A problem here is if some or many of the subjects in the placebo group believe that aspirin is good and take it in addition to the placebo (they do this when they believe in the effect and “break” the study protocol, as 36 percent of participants did in one study). Sometimes the real story is buried deep within the data tables—which is why having a team help you interpret the news is so important.

Peer-reviewed: Because anything can be published on the internet, you want to make sure any studies you’re relying on have gone through the rigor of peer review—that is, independent analysis by experts to validate the methods and procedures. But keep in mind that “peer-reviewed” is not “God-reviewed,” as peers have their own biases.

Numbers: How many subjects were studied? Seven? That may not be very robust (unless perhaps all prior patients died but now six of the seven have survived after the new treatment). The higher the number, the more revealing the results, typically. Also realize that a 10 percent impact could, for example, be due to a 100 percent impact on 10 percent of the people or a 10 percent impact on everyone. They aren’t the same result, but it is hard to determine which is the case.

SELF-ENGINEER YOUR APPEARANCE

If you feel a new sense of youthfulness, you may very well also thirst to look young. But the fact is, you almost inevitably gain some wrinkles as you get older. Scientists call this aging a “functional deterioration of the skin.”

We asked our friend Arthur W. Perry, M.D., FACS, adjunct associate professor of surgery at Columbia University, to take us through some of the options for battling that deterioration. (See also DrPerrys.com for skin protection products and more information—he is a great doc, a skillful surgeon, and a science nerd who has done an amazing job in creating products that make you look younger.)

From face-lifts to tummy tucks, there are 1.8 million cosmetic surgery operations performed yearly in the United States. And “minimally invasive” (no scalpel needed) procedures—from laser hair removal to Botox to fillers—have boomed in popularity to about 16 million each year. And they do help make your skin’s age look as young as your RealAge. We’re doing our best to keep looking as young as we feel. Many office procedures are low risk and have short or no downtime, while surgery still exposes us to the risk of infections, bleeding, blood clots, and worse. Everyone has their own level of tolerable risk, so be sure to consider all possible complications and benefits and discuss possible procedures with your internist before venturing down this path.

Since these services are marketed directly to consumers without the filter of your family doctor, misrepresentation and even fraud are unfortunately not uncommon. So, let’s try to make some sense of the information on the 411-million-plus plastic surgery web pages (just those in English) that vie for your hard-earned dollars.

Skin Care

Looking younger starts with not smoking and limiting unprotected sun exposure. But try as you might to protect your skin, it is programmed to thin at a rate of one percent per year after age 30. Despite the hype for products with CBD oil, charcoal, plant stem cells, and peptides, there’s not much science in those supposed solutions. The list of ingredients that have been proved to help your skin look younger is really quite short, but does include vitamin A, vitamin C, fruit acids, and niacinamide (a vitamin).38 The single most important skin care ingredient is micronized zinc sunscreen, which has been proved to slow skin aging and reduce skin cancers. We favor the mineral sunscreens—zinc oxide and titanium dioxide—because they sit on the surface of the skin and reflect ultraviolet light. We prefer zinc, as sweat can turn the titanium into a looks-dead-as-heck gray on your skin. The effectiveness of non-zinc or nontitanium sunscreens is considered unproved by the FDA; they may be toxic and interfere with hormones.39 Sunscreen should be applied whenever the UV Index is over 3; you can check the index number on your smartphone every morning.

Your basic facial skin care regimen should include washing twice a day with a type of soap that has the same pH (acidity) as your skin (see “neutral pH” on the label). Use a washcloth for one of those cleanings to help exfoliate the dead cells that make your skin rough. Use a morning skin protector with an SPF of 15 and then feed your skin at night with the vampire vitamins—that’s vitamins A and C, two great ingredients that help your skin but are destroyed by UV light (and actually can age it if applied during the day).

Beware of the tons of creams, potions, etc., that promise a restoration of youth in an afternoon or a week. It took decades for your skin to thin, and it’s asking a lot from your body just to stall the process. Some “antiaging” products can make you look temporarily younger, but often this effect is caused by inflammation and subsequent edema (swelling) that temporarily hides wrinkles. Yes, they work for an evening, but they make your skin older over the long term. Another type of product with immediate effects but without inflammation contains silicones that flatten eyelid bags and wrinkles as they dry. This is more like makeup; when it’s washed off, your wrinkles return. (We think Cinderella might have used this one.)

A few other important points: First, if the product makes claims that are too good to be true, those claims probably are bogus (let’s face it: If it really did all that great stuff, the FDA would insist it be labeled as a prescription drug!). Second, if the jar you’re considering costs more than a good dinner at your favorite restaurant, pass it up. (Even moisturizers, held in high esteem since Vaseline came out in 1870, have very little antiaging science behind them. They can, though, help with dry skin.) Third, if you have atopic dermatitis or eczema, or if you have dry cracked skin caused by the weather or from washing too much, or from loss of hormones during menopause, moisturizers with ingredients like ceramides, emollients, and humectants (whew!) are reasonable treatments.

You can slow the aging process with carefully chosen skin care, but eventually, you’ll sag and wrinkle. Fillers, peels, lasers, and botulinum toxins can help stave off wrinkles.

Noninvasive Techniques

Botulinum Toxin (You Can Call It Botox)

The only muscles in the body we don’t recommend exercising are the ones in your face. That’s because repeated flexing of the facial skin by the muscles underneath it eventually weakens that skin. You’ll wake up one day and see a wrinkle, which really is a crack in the collagen layer.

Neurotoxins like Botox minimize wrinkles by halting the repeated muscle pull on the skin, which allows the wrinkles to actually heal and fill in. These drugs are the most potent toxins known to mankind; harnessed for good, they not only help you look better, but can actually make you happier (psychological studies have shown that people who can’t frown feel better than those who can).

Botulinum injections are most useful for horizontal forehead wrinkles, “elevens” (the vertical wrinkles between the brows), and crow’s-feet. They’ll last about four months.40

Fillers

We prefer fillers to Botox to help “de-age” the lower face. Fillers have actually been around since the early 1980s, when collagen was borrowed from cows to help aging celebrities look younger. Today, the practice of injecting fillers has become an art form; skilled plastic surgeons and dermatologists use hyaluronic acid to fill facial and neck wrinkles and scars, build up cheekbones and chins, hide jowls, and flatten nasolabial folds and marionette lines, as well as to define, lift, and expand lips. (Yes, there is a cure for lipstick bleed!)

Filler is safest when used in the lower part of the face, since it can accidentally be injected into or absorbed into blood vessels. (This can be dangerous, since blood vessels in the upper face connect with important ones in the eyes and brain.) Additionally, fillers carry some rare risks, including blindness, stroke, and skin loss and the common risk of looking like a duck if the injections are performed by an unartistic doc (or maybe a veterinarian). About 50 people have gone blind from filler injections, so be careful when choosing your doc!

Newer versions of hyaluronic acid stick around for about a year and do more than just fill wrinkles. By stiffening skin, they stall the development of new wrinkles—and most interestingly, they fool your skin into thinking you’re gaining weight so that it begins to generate more collagen.41 This collagen generation is why there can be some permanence to wrinkle fillers; years later, chances are good that you’ll look better.

High-Tech Options

Burning your face is hardly noninvasive, but different types of energy, like light, sound, and electricity all create controlled burns. Humans heal burns by shrinking and thickening skin: exactly what is needed to counter aging.42 It may sound like it’s from a Saturday Night Live skit, but literally hundreds of skin-burning machines have been created to help rejuvenate your face.

Lasers have been around for decades, but they still sound high tech. These devices can zap red capillaries, brown spots, and wrinkles. Old techniques that remove skin and create huge painful wounds have been replaced with “fractionated” lasering. CO2 lasers do this most efficiently—check what laser type your practitioner uses—by drilling tiny holes in the skin (we’ll wait for you to get up off the floor) that cause the shrinkage and thickening. The skin is left intact between the holes. You’ll still have to hide for a few days after this treatment, but there’s no painful wound. This “fractionated” technique, as opposed to the older ablative (“strip the skin”) versions, can be done with just a topical anesthetic cream. With the laser and TCA (trichloroacetic acid) peels, you’ll need to reserve about six days for hiding. You’ll feel fine but look terrible until your skin flakes off, revealing lovely, even toned skin. Not for the faint of heart, deeper peels can turn back the clock by many years and the effects can last for decades.

Fractionated lasers require multiple treatments to smooth the skin, but they are particularly effective for those hard-to-treat cheek wrinkles.

Radio frequency (electric current) and microneedling have become popular, and there is some evidence that they help aging skin. But the science behind these techniques has been questioned by some. Radio frequency, along with lasers and high-energy ultrasound, are all “energy-generating machines.” They create controlled burns that our bodies heal by—you guessed it—shrinking and thickening skin. If the treatments are done correctly, we look better. If done poorly, well, just watch the Oscars to see examples. Microneedling reminds us of those rototillers driving tiny needles into the skin to injure it and stimulate the wound-healing process to make it look younger. While there is some evidence that microneedling protects against some UV-caused skin aging, there is no standardization in the machines, and not a lot of scientific evidence documenting effectiveness and longevity of results. The best use of microneedling might turn out to be for stretch marks or for the types of scars that thin the skin.

High-energy focused ultrasound is a new way to rejuvenate the skin and is one of the few technologies that truly has zero downtime. Sound energy is focused and beamed for a fraction of a second under the skin, creating tiny wounds and stimulating the healing process. Ultherapy, as it is called, smooths crepey face, neck, and chest skin, and can subtly lift jowls and brows. After a single treatment, it takes three months to see the full effects, which then last about two years.43 Ultherapy works best on thinner people and people physiologically (with RealAges) in their 50s and 60s.

Peels

Some chemicals can literally melt off your skin—and make it look better. The deeper the peel, the more profound the effect but the more downtime you’ll have. Most useful for lighter skin types, peels can even out skin tone and remove splotchy pigmentation; deeper versions can smooth out wrinkles for decades. The choice of which peel to undergo depends largely on how much suffering you want to endure. Glycolic peels are for those who cannot take any time off to recover, or for people with darker skin, since deeper peels can cause splotchy results. These are performed by a dermatologist, a plastic surgeon, or a supervised nurse (we do not recommend that they be done by aestheticians, since the effects are variable enough that even superficial peels can burn some people). If your skin is discolored from all those weekends at the beach, the TCA (trichloroacetic acid) peel can erase most of those marks. This one must be performed by a physician, since it is easy to cause scarring. Deeper peels with phenol are still in use, but not nearly as popular as they once were, given their potential to create more toxicity.

Treatments for Wrinkled Chest Skin

Ultherapy—that high-energy focused ultrasound that is so useful on the face—also has been shown to smooth lines in the upper chest between the breasts, the décolletage. If those wrinkles are really deep, hyaluronic acid wrinkle filler can help here too. The laser is dangerous to use in this area because it can cause scarring, but intense pulsed light (IPL) can help by decreasing some of the splotchy pigmentation caused by too many trips to the beach. IPL requires many treatments that cost a few hundred dollars each, spaced a few weeks apart, to see its subtle, but real, effects.

“Thing” Removal

As we age, many “things” grow on the skin. Benign age spots (which are like freckles), raised seborrheic keratoses (which look like barnacles), moles (benign tumors of the pigment-producing cells, which can be raised or flat, brown, black, or even pink, with or without hair), skin tags, warts, premalignant actinic keratoses (these look like scrapes and overgrown or flaking skin), and even skin cancers sneak up on us as we age. A session at the plastic surgeon or dermatologist to shave, excise, freeze, or peel off these “things” can result in a remarkable improvement in appearance. Don’t try and do this at home, since only a trained eye (or an AI system hooked to a large database, coupled with a trained eye) can decide which “thing” is really a cancer.

Surgical/Invasive Procedures

As aging progresses, skin care and noninvasive techniques eventually become less helpful. That’s when we start considering real surgery. Eyelid-, brow-, and face-lifts (which involve varying levels of severity) all take years off your appearance. These usually require the removal of skin and some fancy tailoring, and are performed under local anesthesia with intravenous sedation. We strongly recommend an anesthesiologist to give you a little sedation and a lot of safety but try to avoid general anesthesia because of the increased risk of bleeding and blood clots in the legs with face-lift procedures.

Face-lifts

The noninvasive procedures such as fillers, botulinum, lasers, and peels can only go so far in preserving your youth. At some point, you may decide that a face-lift is the answer for you. But don’t wait too long, because face-lifts performed in younger people (under 55, for instance) last longer and look better than if you wait until those crags are deeper than the Grand Canyon. There are as many face-lift techniques as there are plastic surgeons, but most lift the jowls in one layer and the skin in a second. New “short scar lifts” hide scars better because they eliminate the scarring above and behind the ear, and you won’t lose hair. No matter how good your surgeon is, incisions within the hairline often cause damage to fragile hair follicles, so try to avoid those altogether. Men have a harder time with face-lifts, since most don’t have long hair that can hide incisions.

Eyelid Lifts

Extra eyelid skin, from the fat that cushions your eyeballs eventually pushing outward, gives you a tired appearance. In this procedure, your doc numbs your eyelids and snips the extra skin. The surgical challenge is in not overdoing it and making you look strange. With a newer technique, your surgeon can lift your eyebrows above the bony rim without using forehead or scalp incisions. This “browpexy” gives a more natural look than the often overdone browlifts of the last generation. A medication (eye drops) has recently been approved to apply daily that seems to similarly (but temporarily) provide eyelid lifts.

Liposuction of the Neck and Jowls

As we grow older, our fat redistributes where we don’t want it. Aging leaves cheekbones flat and the jawline indistinct. Worse, we get the dreaded “turkey gobbler” and neck bands. Liposuction, one of the biggest “bang for your buck” procedures, sucks fat out of the neck and jowls. Perennially one of the top two most popular procedures in cosmetic surgery, it can give the appearance of massive weight loss while tightening the neck skin; the fat-laden skin looks tighter because it drapes over a longer distance after suctioning. Despite the popularity of killing fat by freezing, heating, or melting it, the best proven method of defatting the neck is liposuction. This procedure can be completed in a little over an hour, with local anesthesia and light sedation. After some initial bruising, you’ll be back in action in just a few days.

Rhinoplasty

An aging nose tip often sags and becomes bulbous. In rhinoplasty, a little incision is made between the nostrils and the skin is lifted up like the hood of a car, exposing cartilages and bones, which are then sculpted. Rhinoplasties in older people are more conservatively performed than the honker shrinkers that teenagers tend to have; bones are not usually broken, since they are so much more brittle as we age.

Hand Rejuvenation

Now that you have a 40-year-old face, what about those 70- to 100-year-old hands? In the last decade plastic surgeons have figured out how to rejuvenate aging hands. Thin crepey skin exposes tendons and blood vessels. Filler, usually white calcium hydroxylapatite (Radiesse), hides those structures while the CO2 laser helps crinkled, splotchy skin. Lasering the hands takes only a few minutes, and usually the forearms are included so that no brown/white line is seen. Some surgeons excise visible veins on the back of the hands, but we feel this is not a good idea, since sooner or later, you’ll need those veins for a medical procedure.

Body Rejuvenation

Breast Surgeries

Aging breasts sag and shrink after pregnancy. Silicone implants are the most common form of cosmetic surgery—but women should think carefully about getting these after age 40, since they can interfere with mammogram interpretation and accuracy. If you have implants, you’ll need an MRI at least every year to stay safe. Worse, a rare risk of implants is a mouth bender called breast implant–associated anaplastic large cell lymphoma (BIA-ALCL); one in 30,000 women with textured implants develop this cancer, which has prompted some countries to consider banning this type of implant.44 As bad as it sounds, the problem is usually removed and cured with surgery (the cancer and implant are both removed). Much study is needed to better understand this condition.

Another common cosmetic breast procedure is mastopexy, also known as a breast lift; the nipples are raised and extra skin removed to give breasts their youthful shape. There’s also reduction mammoplasty, which makes large breasts (which can cause back and neck pain, along with yeast rashes in warm weather) smaller, using the same type of incisions as those used in lifts. Cosmetic breast surgery is usually an outpatient procedure done under general anesthesia. You’ll be back to work and play in just a few days.

Tummy Tucks

Your babies and too many chocolate glazed doughnuts along the way did a number on your belly; as a result, you’ve got stretch marks, your posture worsens, and your back aches. That’s all because the belly muscles—the ones that create a six-pack—drift to the sides during pregnancy (and can do the same in men who have “beer bellies”). Tummy tucks fix those muscles and remove extra skin and fat. Best of all, this is a “four for one” procedure because not only will you look better after surgery, you’ll feel better, stand up straighter, and have stronger abdominal muscles. This surgery is done under general anesthesia and generally doesn’t require a hospital stay. You’ll have a few annoying drains sticking through the incision for a few days, and it will hurt when you get out of bed, but your shape will dramatically change. That said, you’ve got to be healthy to have a tummy tuck; there’s a real risk of bleeding and even life-threatening blood clots. And don’t even think about having this operation if you’re a smoker since the rate of complication, including disastrous loss of skin, is much higher for tobacco users.45

Liposuction

Mr. Dyson wishes he had thought of this procedure, which vacuums out fat from the belly, hips, or thighs and even other more unusual locations like the back under the bra line, your cankles, and chubbs (that’s the knees for those of you who don’t watch reality TV). Once the fat is removed through tiny incisions, the skin usually shrinks. If you already have stretch marks or hanging skin, you won’t attain the needed shrinkage (which just won’t happen if it is already stretched that far); that means liposuction is not the correct procedure for you. Keep in mind that this is not a method of weight loss; it’s a way to contour discrete fat deposits you’d rather not have. As long as you don’t overdo it, it’s a very safe procedure. The rule of thumb is that if you need more than 10 pounds suctioned, you should lose weight before considering liposuction.

Brazilian Butt Lift

Neither Brazilian nor an actual butt lift, this poorly named procedure expands the buttocks by taking fat from your belly and injecting it into your derriere, creating the effect of a rounded, aesthetically appealing rear end. Nevertheless, the results are often deadly; in fact, 3 percent of board-certified plastic surgeons who conducted this procedure have had a patient die on them, often due to fat getting into the bloodstream and clogging the lungs.46 We wish American plastic surgeons would ban this crazy procedure—other countries have already done so. Instead, we recommend lunges, squats, and other buttock exercises to improve the appearance of your glutes.

Cellulite Reduction Treatment

Nope, there’s just no proven drug, food supplement, or cream that can alleviate cellulite. Every few years, a machine is introduced that promises to get rid of it—but once swelling goes away, it often returns. If the dimples are deep enough, they can be filled with fat taken from another part of the body. But at this time, we can’t in good faith recommend any particular treatment to reduce cellulite.


| CHAPTER 15 |

SELF-ENGINEERING YOUR GREAT AGE REBOOT

How to jump-start your longevity plan

We hope that by now you have learned the absolute importance of self-engineering your DNA switches—that is, directing your future by turning your genes on or off through good lifestyle choices.

How are you going to prepare for the intersection between what the medical community can do for you and what you can do for yourself?

We suggest a five-step process of preparation. But you can and should customize that process. There may be some things that you have a good handle on already (good for you if you’re in excellent health and/or have been a prudent saver!). But that doesn’t mean you stop. You should always be thinking about how your life and your circumstances may change.

Things change as you age. Things change as life throws curveballs. Things change because society changes.

Therefore, these suggestions aren’t meant to be a static plan that will guarantee good health and high wealth. They are intended to help you take stock of where you are and want to be. Outlining your current status, along with your goals, your dreams, and your vision, allows you to make the best use of the action steps outlined in this book.

The process of rebooting is a three-legged stool:

Advancing medical knowledge and treatments that keep us healthier longer. This is in the hands of researchers, doctors, hospitals, and artificial intelligence. They will proceed without our help to take advantage of new knowledge.

Ensuring economic security. You’ll need to work and save the fruits of your labor to enjoy your longer, prosperous, and happier life.

Making a life. If we are healthy, able to work, and can handle our finances well, we will make a living. But we also need to make a life! Each of us will have many decisions to make involving the heart, the mind, and the soul.

These five actions will help you find your way, no matter what your age.

WHAT’S COMING: Data Will Dictate Decisions WHAT TO DO: Collect Yours

No matter what changes are first, what changes are widespread, and what changes you will take advantage of, one thing is certain: Data will inform what will work best for you. These data will come from things that you can’t (yet!) do on your own but that you can get with help from your team (genetic testing, blood tests, etc.), which underscores an important tenet:

•   To use your data to make good decisions, you must collect it. Your data measures will give you an indication of where your strengths lie, as well as which areas need improvement.

One caution: While these numbers can be emotionally charged (if, for example, you get depressed over the number on the scale or in your retirement account), you have to let your logic override your emotions and let the data point to the places where work needs to be done. The next step? Getting the data to where you want it.

Activity: Create a file (either a spreadsheet or a journal) that includes your starting point numbers (see the template below). Some numbers you will have handy; some you may need to access (perhaps with a visit to your doctor or to your online medical chart). Take an afternoon to record them, and follow up with a yearly inventory, so you can track changes over time.
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WHAT’S COMING: Your Inner Circle Will Become Even More Vital

WHAT TO DO: Build Your Team

Creating a buddy system may very well be one of the most vital practices you can put in place right now. That’s because social support is one of the most influential factors on health (this applies not just to obvious scenarios like depression, but also for age-related illnesses like dementia). And if the pandemic of 2020 taught us nothing else, it was that we must make efforts to maintain connections, even during times when we physically can’t be present.

This buddy system isn’t just to identify a pickleball partner. It’s to make sure that you have social, medical, financial, and logistical teams in place to help you manage your reboot and everything that comes with it. As medicine advances, you will need more people to help triangulate information and make decisions because there will be so many more choices and options, as each will be keeping up with more info in a smaller and smaller area. That goes for making decisions about cutting-edge treatments as well as for the interpersonal challenges that come when making hard choices.

One guideline we like: When you’re younger, you want docs and financial experts who are older and have more experience. But when you’re older, you want those docs to be younger—so they’re more likely to be up on the latest advances and techniques and will be able to stay with you for the next 25 or 30 years.

Team building isn’t just something you check off the list, but something you’re constantly evaluating.

Activity: Think about the four pillars of your team. Write down existing members. If you’re lacking in certain areas, think about what you will do to help build them. Also realize that these teams will morph as you age—and being fluid about maintaining social connections is one of the greatest skills you can have.
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WHAT’S COMING: Financial Security Will Fortify You in a Changing World

WHAT TO DO: Save, Save, Save

It’s the number one thing you can do: Save, save, and save some more. It’s one thing to say it; it’s another to do it. And we certainly see the importance of that when the economy experiences a major downturn, as with the recession in 2008 and the massive economic downturn in the 2020 pandemic. Future medical advances may mean that you’ll be healthier and can work longer, but having financial security will help protect you against inevitable dips in the economy.

Saving today is synonymous with spending tomorrow and there will be a lot of tomorrows. Save every week, even when you are not making much. Save even more as you make more. Plan to save 10 percent of your income all your life, and ask yourself if you can afford to save even more. If so, you will be more secure later in life, and free of financial stress. Your savings rate should rise faster than your income. This means controlling your urge to splurge when you get a big bonus (save it to tide you over in the year when you get no bonus!). Every time your income increases, put a larger incremental share—perhaps 20 percent of that increase—into savings. After all, you were living comfortably before the raise.

Remember, a healthy body doesn’t mean squat if you have serious financial stress. And the reverse is true, too: Excellent money is no fun if your health is poor. Some important saving advice to get you started:

•   While headlines tout eye-watering returns by hedge fund and private equity legends, most of us have neither the skill nor the infrastructure to attempt such strategies. Research shows that for almost all of us, the best route is to be well diversified in no-load, low-fee index funds. Every dollar saved in fees today is eight dollars in 42 years at a 5 percent annual return.

•   Always be “in the market”—and do not pretend you know when to get in and out, since you do not know. Moving in and out creates needless fees, taxes, and losses. And as long as the money supply keeps increasing, some of that increased money will fuel the markets and economy.

•   Debt is fun—until you have to pay it back at the worst possible time. So, as an alternative, live within your means. Do not count on a bonus or raise to cover your spending. Assume they will not happen—but if they do occur, have a celebratory meal and save most of the rest. People fall into the trap of borrowing from one lender or credit card to pay another. If you are doing that, stop now before it’s too late. Cut your spending. We enjoy, but do not need, much of what we buy. Prioritize spending patterns and say no to yourself and your family. It will reduce financial stress and help you support a comfortable life in retirement.

Activity: Write down your current saving strategy. Now analyze your expenses and think about things you can cut out of your life on a monthly basis to direct more money to retirement and other savings accounts. Then, make a commitment to directly feed more money (via your paycheck) to those retirement accounts. This isn’t always an easy choice—but it’s easily one of the most important choices you can make.
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WHAT’S COMING: Advances Will Cure and Heal, but You Can Avoid Treatment With Nature’s Medicine

WHAT TO DO: Reboot Your Approach to Food

We have medicine that can help with diabetes and cholesterol, and we may someday have meds that can repair stem cells or replace brain cells. But many docs will tell you that the way to avoid needing those meds in the first place is to take advantage of what the world has already provided for you.

Food is nature’s fuel and medicine, and many of us are poisoning ourselves with too many calories—and too many of the wrong kinds of calories. We’ve covered the best foods to eat throughout this book: fish, vegetables, and healthy fats.

Of course, it isn’t always easy to change your usual diet, especially if you’ve ignored healthy eating in the past. But you can start. One of the best ways to achieve this is through the idea of substitution—not necessarily taking something away, but finding a replacement for it. So instead of soda, can you switch to seltzer water with fruit in it? Instead of dessert every night, could you limit it to two nights a week and fill the other five nights with a bowl of berries?

Activity: Write down three of the foods or eating habits that may be contributing to bad health. Write down foods or activities that you could substitute to help replace the unhealthy habit with a healthy one.
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WHAT’S COMING: The Changes Will Be Coming Fast

WHAT TO DO: Embrace Resilience

Adapting a new outlook on longevity is about playing the long game. There’s no easy path to a long and happy life, and while that notion can be difficult to embrace in our quick-fix, fast-typing, scroll-through-social-media culture, it’s the truth. When it comes to medical advances, there’s a good chance that you will have many choices, you will be confused, you will not know what to trust, and you may not be able to tell the difference between snake oil and real elixirs. So part of managing the Great Age Reboot is having the right mindset to handle change.

You have to have some patience, and you have to give yourself some latitude when it comes to struggles, stresses, and enduring what is ahead. Life is more of a marathon than a sprint, and that’s why endurance, resilience, and heart are more important than speed. Over the years, these are some of the guiding philosophies we have tried to live by:

•   Life is not easy. It becomes easier when you have close and loving friends, companions, a life partner, and, above all, a community to help you through both good times and bad times.

•   Plan your life, but remember most things that happen to you are things you did not plan. Example: How did you meet your spouse, significant other, and friends, select your college, your job, or the city in which you live?

•   You do not choose the things that happen to you, but you always get to choose how to deal with them. So, if you have high blood pressure, get it under control with lifestyle or medication now.

•   Do not get hung up on the past. Your life is made up of the present and future, and your past helps you navigate.

•   There is no limit to what you can accomplish if you don’t care who gets the credit—which means you always must work with others and share the wins and the losses.

•   Love others as you wish to be loved. All of us are better off when we learn from others. We live in a knowledge- centered world; keep learning!

•   As you go through life, make this your goal: Keep your eye upon the doughnut and not upon the hole. (And don’t eat the doughnut!)

Activity: Write down the most important “life mantras” you have. These will be your guiding principles and values; they’ll help you make big and small decisions every day and will go a long way in helping you improve your overall happiness.

CRUCIAL AGE-RELATED DECISIONS THAT MAKE YOU 20-PLUS YEARS YOUNGER

If You’re in Your 20s or Early 30s

About Your Health

Genetics: It’s important to know your genetic risk factors (you can use ancestry programs and many family history programs and apps as a template to help you understand the right questions to ask). Understand your risk factors and talk to your primary doc. And realize that you can change these risks through your behaviors.

Toxins: Avoid them. Abandon all tobacco (cigarettes, pipes, cigars). The pleasure now just isn’t worth the future heart and other pains. If you use marijuana, eat it rather than smoke it (and protect it and all medications or other substances from children and unexpected guests who just might open your medicine cabinet when using your bathroom). Pick a living and working space as far from active motorways as possible. And wash your hands before you eat anything and after using public facilities. Please.

Chef skills: Learn to properly cut vegetables, which may be the single simplest thing you can do to help your health because it encourages you to integrate more disease-fighting veggies into your life. What Dr. Mike found after working with thousands of people is that if you invest in a high-quality knife and learn how to use it quickly and efficiently, your time savings in meal preparation are enormous—and that exponentially increases your desire and willingness to make delicious meals with foods you love that love your body back.

About Your Money

Education: Each year of additional education has historically generated about a 7 percent annual return on average. But it is an investment that requires more than just showing up. Research shows that not all schools and fields of study have the same return. Education, like playing guitar, requires hard work. It is nice to pursue what you like, but if it does not provide a path to take care of yourself, it is a hobby. Some fields of study are interesting and fun but provide no obvious career path. You harm your financial life if you borrow $100,000 to work in a (perhaps interesting and noble) field where you will realistically earn $20,000 a year, as more than half of your gross income will need to go to repay your debt over 10 years.

Backup plans: Many people decide to take care of their families rather than work outside the home for pay. This may be done for a few months, or it may be a 20- to 25- year commitment. In a world full of divorces, you must consider from your first day out of the work-for-pay world how you will support yourself if separation occurs. That may include working in the family/childcare field using the skills you have developed. But it may also mean acquiring additional skills that would be marketable in work scenarios outside the home. Such contingency planning will better prepare you for the shocks of life.

If You’re 35 to 60

About Your Health

Habits: In this whole quest to figure out how to make meaningful changes to your health and wealth, you can (yes, can) break bad habits and form good ones. It really is all about creating a life rhythm—an underlying beat to your life that is the foundation on which you form those good habits, make decisions, and build an automatic lifestyle of good health and strong wealth.

About Your Money

Investments: Use tax-deferred investment accounts as much as possible to improve your rate of return. Money invested in a tax-deferred account grows faster as the income earned is not taxed until the money is withdrawn years from now. And not having to pay the Internal Revenue Service is a good thing, as better you should have the money working for you than it being blown by D.C. In addition, about half of all employers will match your retirement saving in tax-deferred plans. Also, the adage “Do not put all of your eggs in one basket” is true of investing, even if it is a really good basket. All too often, people fall in love with a popular company (often the company for which they work) and put most of their money in its stock. But great companies eventually stumble, many quickly and dramatically. Diversified index funds with no load and low fees guarantee slightly above mediocre long-term returns. And that is pretty good over time. Some broad stocks, index funds, some real estate indexes, some bond indexes, perhaps your home, and perhaps a bit of gold give you a diversified portfolio. Research shows that no-load, low-fee index funds (and exchange-traded funds, or ETFs) provide the best long-term returns for investors.

Education: Be realistic about your children and their abilities. Are they college material or college drop-out material? If they go to college, will you be buying them an education or a holiday and drinking campaign? Are your children taking a well-rounded course load that will prepare them for the real world? If not, stop supporting their college efforts and save for your retirement.

If You’re 60 to 80-Plus

About Your Health

Diet: Go to plant-based eating (except for salmon) and eat only when the sun is up. The alternation between ketosis from not eating when the sun isn’t up and refeeding with great food is postulated (with quite a bit of animal and human evidence) to help throw several genetic switches—first into survival mode, where you harvest your old cells, and then into growth mode, where you repopulate with young cells. This style of eating can make you over 13 years younger by itself. The five food felons to avoid: trans fats, saturated fats (they come with proteins that change your microbiome), simple sugars, added syrups, and carbs stripped of nutrients (they raise your blood sugar too fast, though someday soon you’ll be able to monitor your blood sugar moment to moment and keep it safely below 99 mg/dL).

Games: Reasoning or memory games only help your ability to reason or remember. The games that prevented dementia in three randomized controlled studies of people over age 70 were speed-of-processing games. Just 18 hours of practice over 10 years decreased the incidence and prevalence of dementia by over 25 percent, and increased neurotransmitter production and release in key brain areas.

About Your Money

Work: If you are enjoying work, why quit? And if you want to work a bit less, is there a way to scale back but continue to work for pay? The income reduces financial stress and you can keep saving for your longer expected life. It also keeps you connected to the world of today in terms of activities and technology. Plus, it provides a social framework. Assess what your income would be if you retire now and live on your resources without running down your savings. What spending pattern is supportable? Be realistic; you’re old enough to no longer believe in fairy godmothers. If you cannot afford your desired spending pattern, either keep working and saving or reassess your desired spending to fit reality. Or better yet, do both!

Volunteering: You can do great social good with your time, knowledge, and money. Think of the transformed Scrooge in Dickens’s A Christmas Carol. It is life transforming to be part of something good and bigger than us. It will also give you connectivity with people of other ages and will set the stage to replenish “your team” as members disappear.

Estate: Have a will that clearly delineates the disposition of your resources. Address and regularly revisit the hard questions. How much goes to charity versus loved ones? Which charities? Do loved ones share equally? How much will go to your children (biological or nonbiological), grandchildren, and great-grandchildren? How much to those loved ones who are well off, and to those with drug problems? We recommend that you revisit your wishes every two years with a lawyer for an hour or so, revising your will as your life and priorities evolve.


AFTERWORD

A Note About COVID-19

When COVID-19 hit the world in early 2020, we had just completed the first draft of this book. That meant we had spent more than a year researching, talking, strategizing, and thinking about health, immunity, and medical advances, which longevity gains were likely to occur, and what this phrase meant: “Longevity will be the greatest disruptor.”

The pandemic forced us to question the two worlds we had been addressing—medical and financial. What would happen to our health and well-being? What would happen to our financial security?

The pandemic has taken a massive toll on our society in lives lost, money lost, and the way we view our own mortality. It has also spotlighted the way science and medicine can adapt, adjust, and search for solutions to problems we may not have expected to encounter but are indeed our new reality.

The world changed, yes, but something that didn’t change was the main theme of this book—that YOU still own a large amount of control over your health destiny. Consider this statistic: In over 70 percent of all COVID-19 deaths, other conditions like diabetes, obesity, high blood pressure, cancer, or other immune deficiency or cardiovascular disease were present or the person was over 70 calendar years of age.1 And those factors (except your calendar age) are things that largely can be controlled with lifestyle changes. That doesn’t make the losses less significant. But it does reveal something vital: You have some control over even things that feel uncontrollable.

As you’ve seen, you can take advantage of all of the medical advances coming our way by being as healthy as possible. But COVID-19 also forced us to think about the flip side: You can protect yourself against threats we may not see coming—even before modern medicine can catch up—by fortifying your body the best that you can.

We know that COVID-19 changed your life in some way—whether it was with the loss of a loved one or the loss of a job or having to adjust the way you work and interact with people.

Whatever lessons and experience you took from the pandemic, our hope is that another key lesson is one you can apply to the Great Age Reboot: We are living in a dynamic world—a world in which you will have new opportunities and will need to make new decisions about your medical future. Your ability to adjust—and take care of yourself in the process—will dictate how long, well, healthy, and young you live.
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ABOUT THE AUTHORS

This book’s three authors share the same stance when it comes to the Great Age Reboot: Not only are major medical advances here, but many more life-extenders and age-reducers are on their way. In fact, during the course of writing this book, we identified no fewer than 18 significant medical/scientific advances that emerged in just 14 fields of aging research—and these (plus more) are fluid, as they evolve and advance every day.

Longevity should not be something to fear but something to embrace, enjoy, and prosper in. We have chosen the latter, and that’s our major guiding principle.

Peter Linneman: Peter is 71 and quite healthy. His father was dead at age 49 of a heart attack and smoked two packs a day his entire life. His mother, at age 70, was obese and in bad condition. She died at 95 but was a physical wreck for at least 25 years and a mental wreck for eight years. A retired economics professor, Peter continues to advise, serve on boards, lecture, write, invest, exercise vigorously daily, and travel. He maintains a fairly healthy diet, but it is a constant struggle. His RealAge (a marker of a biological age compared with a calendar age, which we explain on page 17) is 58, inflated by successfully replaced arthritic hips.

Albert Ratner: Albert was born in 1927. He is now in his 11th decade. In a period of two years between his 10th and 12th birthdays, his grandmother, grandfather, and uncle all passed away. By the time he was 13 years old, he was convinced he would never live more than a year longer. He is now 94 years old and finds it hard to believe. When he was born, his life expectancy was 57 years. He has now lived 36-plus years longer than that, an increase of over 63 percent.

He has 16 or 17 stents (he doesn’t know which), works every day, and has paid into Social Security since he was a young child. He has seen enormous changes in longevity (it gets longer), diet (it gets worse—no salt!), and exercise (about the same) and has come to realize that everyone has a great role in their own health and the health of our country.

Albert is still able to do the things he loves and that are important to him. “My reason for writing this book is to help people understand that they too can share the greatest gift that we can wish for and that is the gift of more happy, healthy, and productive years,” he says. “Over these decades through medicines, medical devices, and the skill of doctors, we have been given the opportunity to participate in the gift that keeps on giving—longevity. All the other disruptors have changed part of your life, but longevity changes everything. So longevity is going to be the greatest disruptor.”

Michael F. Roizen: Dr. Mike (board certified in both anesthesia and internal medicine after graduation from the University of California at San Francisco because he wanted to run an intensive care unit) has spent his medical career helping people understand that life choices have the most profound effect on your health and longevity. As the developer of RealAge, he looked at and examined thousands of studies (over 52,000 by actual count as of 1998, and probably a multiple of that number in addition since then) to show the effect that life choices have on the age your body feels, looks, and acts, as opposed to calendar age. As the chief wellness officer of the Cleveland Clinic, Dr. Mike has also seen firsthand the economic and medical impact of getting a group of people to make significant lifestyle changes. He is 76 years old, with a RealAge of 56. “That’s where we must team up together: Let medicine do what it does best—treat illness, and you take care of yourself, and, especially your brain. And you can do both—you have that power as your own genetic engineer. That’s the key to making yourself able to fight off challenges and stay vibrant and younger for much longer.”
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Today’s breakthroughs in longevity research are unprecedented, with crucial implications for our professional, personal, and financial lives. Now, four-time number one New York Times best-selling author Michael F. Roizen teams up with acclaimed economist Peter Linneman and demographer-builder Albert Ratner to help us navigate this brave new world. Featuring a customizable action plan with concrete steps to take today in order to prepare for the changes of tomorrow, this revolutionary book will help you stay younger longer by extending your best years, ensuring an extraordinary future.
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Blood pressure (aim <125/<85):

Waist circumference (aim less than half your height in inches):

Blood sugar (aim <98 mg/dL):

LDL cholesterol (aim <70 mg/dL):

Advanced credit:
APO B (aim <80 mg/dL):

Lipoprotein A (aim <30mg/dL):

hsCRP (aim <1.0):

[1-6 (aim <1.8pg/mL):

TMAO (aim <2 uM/L):

MPO (aim <470 pmol/L):
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Smoke or vape (aim never):

Do you practice stress management (aim=YES):

Immunizations up-to-date:

Last eye exam:

Last hearing exam:

Last olefactory (smelling) exam:

Last bone mineral density test:

Last PAP or prostate exam:
Last colonoscopy:

Extra credit:

Max heart rate during max exercise:

Heart rate decrease in 2 mins after stop of max exercise of 20 mins of
cardio:

Are you doing the skin preservations recommended in Chapter 14?: __
Are you doing the brain games recommended in Chapter 132:

Are you taking the supplements recommended in Chapter 142:
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14 SERIOUSLY SEMI-SERIOUS

PREDICTIONS FOR 2050 AND BEFORE

You will be able to replace body parts (except your brain) using your own

b stem cells and 3D printing.
745 Many, maybe most, cancers will be able to be cured (not survived, but cured).
3. We'll regularly see people live to 150.
4, | The average retirement age will be 75 or older.
Giannis Antetokounmpo will still be playing in the NBA, along with his son.
53 . -
And maybe a grandson will be raring to go, too.
When you look in a mirror, it will show you your vital signs and identify any
6. suspicious skin marks, then report the data to your master medical portal,
which will be immediately reviewed by your health and wellness team.
As part of an annual physical, not only will you have your blood tested, but
7. | youwill also have an annual fat-replacement procedure—brown fat for
white fat—if needed.
The Supreme Court will consider whether the laws passed by Congress
8. | regarding medical advances that bring children into the world through sci-
entific and mechanical means are constitutional.
Headlines will be filled with claims that the wealthy and healthy boomers are
9. tired of supporting their millennial children, who are now in their 70s and are
still asking their parents to pay for their communication (phone) bills.
Housing will be much more communal: large buildings featuring private
10. . o
bedrooms and bathrooms, with common living spaces.
11. | Eyeballs will have night-vision and telephoto settings.
12 We'll be excited (not fearful) about old age—because we will be much
* | healthier every step of the way.
13 Through cell and gene manipulation, we'll be able to create newborns to
" | ourexact specifications.
14. | Antiaging tacos!
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U.S. POPULATION CHANGE BY AGE

2020 Population | 2050 Reboot | 2050US. Census
Age i (GARP) Popula- | Bureau Popula-
tion (millions) | tion (millions)
0-9 407 433 433
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80-89 103 350 26
90-99 23 201 79
100-109 00 130 04
T0-19 00 41 00
120+ 00 05 00
Totals 3336 4510 3889
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LONGEVITY IS THE NEXT
DISRUPTOR™ IN NUMBERS TO 2050*

2020 Great | 2030 Great | 2040 Great | 2050 Great | 2050 U.S.
Age Age Age Age Census
Age Reboot Reboot Reboot Reboot Bureau
Population | Population | Population | Population | Population
(millions) (millions) (millions) (millions) (millions)

0-9 40.7 41.5 424 433 433
10-19 439
20-29 473
30-39 487
40-49 490
50-59 484
60-69 431
70-79 333
80-89 23.6
90-99 79

100-109 0.4
110-119 0]
120+ 0]
Totals 3889

Population increase over prior decades (Total 117.5 to 2050)

325

42.0 429 |

Cumulative Great Age Reboot population increase from 2020 32%

325 74.6 175
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Average life span: 47. Society lacks hospitals and medical facili-
ties. Anesthesia and surgery are still risky and difficult. The five

1900 leading causes of death (pneumonia, tuberculosis, diarrhea,
heart disease, and stroke) include three infectious diseases.
The first antibiotic is created, marking the beginning of the dis-
1907 covery of the antibacterial power of drugs like penicillin to con-
tribute to extending life expectancy and longevity.
Spanish flu whips around Earth six times and kills one percent of
1917-19 the population, reducing life expectancy by eight to 12 years to
- under age 40. It recovers in three years, with life expectancy of
55 for Caucasian women at birth by 1923.
Vaccines are found to protect against such things as tuberculo-
1920s : .
sis and pertussis.
1921 Insulin is discovered.
1928 Average life span: 55
Not enough food for laboratory animals during the Great
1933 Depression leads to the discovery that calorie restriction in
mice extends life span by over 30 percent.
The federal Food, Drug, and Cosmetic Act is passed, making
1938 medication in the United States much more likely to benefit
than harm users and their longevity.
1940s Penicillin is introduced to treat infections.
1942 A prototype of the pacemaker is developed.
The artificial kidney machine is invented. Enrollment for a study
of the health behaviors and outcomes of members of Chicago
public employee unions (gas, electric, and water companies) is
1947 in full swing. This study followed employees until death and

demonstrated increased longevity (30 percent) and dramati-
cally decreased medical costs (by 50 percent over the rest of
their lives) for those employees with biomarkers and behaviors
that fostered health long before retirement.
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2020

Vaccine platforms are built in a matter of months for faster
response to future viral invasions and hold the promise of
reducing the effect of future pandemics on death rates. There
are exponential gains in longevity in animals (by the equivalent
of 30 to 70 human years) using stem cells, senolytics, and other
advances in the major research areas of aging. We believe some
of these approaches will make it through human safety and
effectiveness testing to extend life expectancy by at least 30
years in a decade.

2021

COVID-19 drives U.S. life expectancy numbers down by more
than a year, from 78.8 to 77.3, but the decrease is expected to
be temporary as the population slowly gets vaccinated.
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GAR FOR LIFE EXPECTANCY
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25 79 125 100
35 78 122 87
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55 74 15 60
65 73 10 45
75 68 100 25

*In general, for males, subtract three years from all figures!
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THE MOST COMMON PROBLEMS
ASSOCIATED WITH
EYES AND AGING

Acloudy area in the lens that prevents light from passing
through to the retina. Large and thick cataracts have to
Cataract be removed surgically (it's one of the most common sur-
gical procedures i the United States) and replaced with
near 20/20 lenses.

Losing your ability to read the fine print and small type.

Praibyona Welcome to the world of reading glasses.

Abuildup of pressure that can lead to vision loss. It can
Glaucoma be treated with everything from medication to surgery,
depending on the cause and severity.

Age-Related | The macula is the central part of the retina and is made
Macular up of nerve cells called cones, Loss of those cells can lead
Degeneration | tovision problems.

When your tear glands can't produce enoughtears, it

DevEres can lead to itching, burning, and loss of vision.
5 When the inner and outer layers of the retina separate, it
Retinal .
causes vision loss, which can be restored with surgery or
Detachment

laser treatment.
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HOW YOU CHILL, HOW YOU
FRIEND & YOUR PURPOSE IN LIFE

WHAT & WHEN
YOU EAT

When stressis high, it triggers a
cascade of hormonal effects that
make it the number-one ager. It
impossible to eliminate stress, but
how you respond to it willdictate
the effect it has on your health.
Friends and purpose are key to
managing stress.56 And it is possi-
ble toslap the snot out of stress
and win the hormonal battle.

Your fuel triggers biological pro-
cesses that influence fat storage,
insulin production, arterial health,
genes that harvest old cells and
genes that promote new cell forma-
tion, growth hormones (including
specific growth hormones for your
brain and spinal cord), stem cells, and
more. Day inand day out, it's the

no. 2influence’ on your health (stress
isno. 1), as it's the consistent fuel for
Your cells and systems.

HOW YOU SLEEP

HOW YOUMOVE

Sleep s your body's own reset but-
ton, as quality and quantity of
sleep are crucial to optimum brain
health, not to mention optimum
energy and minimum fatigue
(which s tied to obesity and other
health problems).

With major influence over metabo-
lism, bone health, cardiovascular
strength, joint health, even brain and
other growth and repair factors, and
more, being active is a major predic-
tor of longevity (and, on the flip sicle,
inactivity facilitates death and

NOT SMOKING

Il drast

ronmental toxins.
cer,and heart disease). It willalso go a long way in redlucing inflammation—a

process that ages the body and brai

avoi

igarette smoke and reducing exposure to other envi-
ally reduce direct health risks like dementia, can-

profoundly and relentlessly—as

\g other unforced errors (like not washing your hands before eating

and texting while driving/walking, which are among those actions that

shorten life spans).
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DEMOGRAPHIC DIFFERENCES

As society changes, so will attitudes and approaches based
on your age and stage. Some of our related predictions:

In the year 2050, the major concerns facing those in their 30s
will still be very similar to those of their peers today: finding a
mate, starting a family, nurturing a career, seeking work/life
balance, and developing deeper relationships with friends and
in beloved family members (many of whom will not be blood
Their family). They will still work, they will still pay taxes, they will still
find joy and frustration in dealing with their ever extending
30sin families. Their children will be subject to fewer diseases and
experience more robust health than any previous young gen-

Those

2Dy eration; their parents will not only benefit from improved tradi-
tional medical advances but will also be using genetic reboots
to reduce the toll of chronic diseases.
About 60 to 70 percent of this demographic cohort will remain
Those in the workforce as they realize that longer, healthier lives will

require a longer financial runway. Their children and grand-

in children will be the healthiest population in history. Those in
Their their 60s and 70s will have benefited from 15 to 30 years of
genetic reboot technology, from transforming scarred heart tis-
60s sue into coordinated contracting heart muscle cells to massively
reducing the incidence and severity of chronic disease. Genetic
engineering may even allow the ravages associated with smok-
70s in ing, drugs, and alcohol to be greatly reduced if not reversed.
2050 This group will not only have the wisdom of their age; they will
have the health and physical vitality of 35-year-olds today. Their
youthful years will increase.

and

T When today’s boomers, currently aged up to 75, reach the

. 100-year-old range, some will still be working, and some will be
n as healthy as are today’s 50- to 65-year-olds. They will have

Their greater wealth to help support their lifestyles, and their greater

health, derived from genetically engineered reboots, will free up

90s considerable financial resources. In their 90s, a few will still be
A enjoying relationships with their parents and some will be caring
for parents approaching their 120th birthdays. The improved
100s health and mobility of this cohort will allow them the opportu-
N nity to lead more active lives and enjoy their children, grand-

children, great-grandchildren, and even great-greats. Many will
2050 pursue new careers or start new businesses.
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THE LONGEVITY TIMELINE
MAJOR MEDICAL ADVANCES

Average life span: 36. The first smallpox vaccine is introduced.
1799 This is the first major development in preventative health that
extended life span.

Aspirin is born, based on Hippocrates’ use of willow bark in
ancient Greece. The implications decades later extend far
1800s beyond pain, to reducing the effects of some infections and
preventing strokes, heart disease, dementia, and at least

13 types of cancer.

The emergence of anesthetics makes surgical procedures more
bearable and allows more intricate and successful procedures.

1846 : :
Surgery no longer requires four strong men holding you down
at home for a procedure that could last only 10 minutes at most.
1850 The five leading causes of death are infectious diseases:

tuberculosis, dysentery, cholera, malaria, and typhoid fever.

Sanitation comes into the public health spotlight—and likely
saves millions of lives, as many early deaths were attributed to
1860s unclean water and surroundings. Clean water allows effective
hand washing, which becomes common thereafter, reducing
transmission of infections.

1890s Heart surgery is invented.
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IT'S TIME
FOR A REBOOT!

WHATIF...
WE COULD REPROGRAM OLD CELLS
TO BE YOUNG AGAIN?

WHATIF...
WE COULD REWRITE OUR DNA TO GUARANTEE
A DISEASE-FREE FUTURE?

WHATIF...
WE COULD ELIMINATE OBESITY?

WHATIF...
90 WAS THE NEW 40?
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1954 The first successful organ transplant (a kidney) takes place.
1955 The first polio vaccine is available.
1960s Vaccines for mumps and measles are introduced.
1967 CT scans allow views inside the body without surgery.
1975 Average life span: 72.6
The Health Professionals and Nurses Health Studies are
1983 launched: These will begin to confirm that personal choices
such as diet and amount of physical activity substantially (by
10 years each) influence longevity.
It's discovered that calorie restriction helps extend life in most
1990s : -
species studied.
Mid-
Statins are shown to decrease atherosclerosis.
1990s
2000 Average life span: 78
The five leading causes of death are heart disease, cancer,
2000 . -
stroke, lung disease, and accidents.
2002 Sugar is identified as a major cause of inflammatory diseases.
The Human Genome Project is declared complete, paving the
2003 way for genetic advances that will have a profound impact on
disease risk and longevity.
2006- Cigarette laws and taxes are recognized as being effective at
2009 reducing smoking, a major cause of cancer.
2016 Taxation of sugary drinks, which can increase health risks, begins
in major cities such as Berkeley, New York, and Philadelphia.
2016 Average life span: 80
COVID-19 starts to increase the death rate of those over 70 and
2020 those with comorbidities of obesity, diabetes, hypertension,

lung disease, and heart disease.






