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More praise for The Mindspan Diet

“Dr. Estep exposes common misconceptions and provides (literally) recipes by which we can reverse recent well-intentioned, but misguided, advice on aging and diet. Rigorously researched and footnoted, this book is also full of tasty tips—illuminating not just a set of rules to follow as blindly as the last set, but how you, yourself can apply scientific methods to assess these and other components of our increasingly technical world. You owe it to your family, friends and personal curiosity to digest and share this amazing feast of ideas.”



George M. Church, Professor of Genetics and Professor of Health Sciences and Technology, Harvard Medical School

“This gem of a book offers a practical road map for maximizing vibrant cognitive functioning throughout life. We come away convinced that a longer and better life is as close as our own kitchen cupboards.”



Ronald C. Kessler, Professor of Health Care Policy, Harvard Medical School

“Founded on rigorous scientific evidence and up-to-date research, The Mindspan Diet debunks myths and misinformation that have become widespread among nutritional ‘experts’. It provides a few simple changes that we can all incorporate to give ourselves the best opportunity for longer, healthier, and more fulfilling lives.”



Matthew Kaeberlein, PhD, Professor of Pathology and the founding director of the Healthy Aging and Longevity Research Institute at the University of Washington

“Compelling and provocative, this book details dietary choices that will maximize your chances of having a long ‘mindspan.’”



Brian Kennedy, PhD, President and CEO, Buck Institute for Research on Aging
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To my wonderful extended family, all of whom have seen the effects of dementia firsthand, and to all of my colleagues in determined pursuit of maximum mindspan


US TO UK MEASUREMENT CONVERSION CHART

LIQUIDS



	1/4 cup

	2fl oz / 60ml




	1/2 cup

	4fl oz / 125ml




	3/4 cup

	6fl oz / 175ml




	1 cup

	8fl oz / 250ml




	1 1/4 cups

	10fl oz / 300ml




	1 1/2 cups

	12fl oz / 350ml




	1 3/4 cups

	14fl oz / 400ml




	2 cups

	16fl oz / 475ml




	2 1/2 cups

	1 pint / 600ml




	3 cups

	1 1/4 pints / 700ml




	4 cups

	1 3/4 pints / 1 litre




	5 cups

	2 pints / 1.25 litres





BUTTER, MARGARINE



	1 tbsp

	1/2 oz / 15g




	2 tbsp

	1oz / 25g




	1/4 cup / 4 tbsp

	2oz / 55g




	1/2 cup

	4oz / 115g




	1 cup

	8oz / 225g




	2 cups

	1lb / 450g





GRANULATED AND CASTER (SUPERFINE) SUGAR



	1/4 cup

	1 3/4 oz / 50g




	1/3 cup

	2 1/4 oz / 60g




	1/2 cup

	3 1/2 oz / 100g




	2/3 cup

	4 1/2 oz / 125g




	3/4 cup

	5oz / 140g




	1 cup

	7oz / 200g





GRATED CHEESE (PARMESAN OR CHEDDAR)



	1/2 cup, grated

	2oz / 55g




	1 cup, grated

	4oz / 115g





FLOUR (PLAIN/ALL-PURPOSE)



	1/4 cup

	1 1/4 oz / 35g




	1/3 cup

	1 3/4 oz / 50g




	1/2 cup

	2 3/4 oz / 75g




	2/3 cup

	3 1/2 oz / 100g




	1 cup

	5 1/2 oz / 150g






INTRODUCTION
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I WAS MOTIVATED TO WRITE THIS BOOK FOR A FEW INTERRELATED reasons. First and foremost, I believe people’s minds and memories—the basis for all their thoughts and wisdom, feelings and relationships—are humanity’s most valuable treasures, and dementia is their greatest threat.

I have seen dementias and neurodegeneration firsthand. I have lived through the progressive mental decline of grandparents on both sides of my family. I know personally the slow-motion tragedy of a loved one’s mind fading, one uncertain recollection at a time, into oblivion. I have been asked the same question repeatedly—one that I answered only moments before. A middle-aged woman told me of an unsettling interaction she had with her father, a man in his late seventies. He asked her, in a way that seemed to beg for both guidance and forgiveness, “Are you my wife?” The man was what remained of my grandfather, and that woman was my mother. His plaintive question—posed over twenty years ago—overshadows my memories of a young, robust man with a deeply resonant voice and confident bearing.

As director of gerontology at the Harvard Personal Genome Project (PGP), the research study I help run at Harvard Medical School, I have interacted with adults of all ages, including many older ones. I occasionally meet very old people who remain mentally sharp, but unfortunately, mental decline and memory loss are the norm. From these experiences I have learned that life is—more than anything else—life of the mind. There is nothing more important than staying physically and mentally fit and healthy as long as possible; there is nothing more precious than the mind.

This book is about the life of the mind—about living and thinking as well and as long as possible. To write it, I have pulled together many disparate sources of information to identify and control the primary risk factors for Alzheimer’s disease and other dementias. I want to show you how to use this information in your everyday life to help you and your loved ones to substantially reduce the risk of dementia—without prescription drugs or expensive medical treatments.

Lifespan measures how long we live, but how fulfilling that life is depends on how well your mind works during that time.* I use the term “mindspan” to capture this essential idea. Lifespan refers only to longevity, while mindspan refers to the mind’s length of life plus its breadth and height of performance. The pinnacle of living isn’t just a long lifespan, it is maximum mindspan. This book is the definitive guide on how to achieve this enormously important goal.

Everyone—from young to old, lean to overweight, and layperson to expert—will benefit greatly from this book. I think no one will be surprised to find some of the usual suspects on my list of unhealthful foods, but you will be surprised to discover the risks associated with foods commonly regarded as healthful, such as iron-fortified foods.

People are living longer than ever. While this trend is good, there is a serious downside: record numbers of people are experiencing greater levels and degrees of cognitive decline and other brain disorders in later life. They aren’t the only ones affected; their communities, neighbors, friends, and families also must deal with these challenges. But some people seem mostly immune to such problems.

I call these people the Mindspan Elite. They live very long lives and remain as alert, active, and autonomous as people decades younger. Important discoveries from many sources have shed substantial light on the keys to their success, and now show the rest of us the way. They have achieved their extraordinary success because they’ve enjoyed some extremely important advantages the rest of us haven’t had. But this book shows you what these advantages are and how you can get them—plus, you now have in your possession the key to some advantages for achieving longevity and mindspan that they’ve never had.

The biggest advantage possessed by the Mindspan Elite can be summarized in a single short and simple word: diet. That’s why I happily use the word “diet” in the title—even though the main purpose of this book isn’t to get you whittled down to a size 4 or chiseled like an Olympic athlete. When I looked into the origins of the word, I learned it derives from the Latin and Greek words meaning a way of life or a regular mode of living, which is, after all, what this book is about.

However simple the word might be, the real-world practice can be quite different. My first attempt at emulating Mindspan Elite eating habits was a series of misadventures. I started with Mediterranean and did most things according to my superficial understanding at the time. I began to use more olive oil. I upped my dark chocolate and red wine. I also consumed more milk and yogurt, pasta and bread. The results? I got more headaches. I experienced more pain during and after exercise, and increased symptoms of inflammation. I didn’t feel any better and looked tired. My cholesterol went up. I was only in my forties and I was supposed to be feeling better, not worse. I knew something wasn’t right.

Only when I dug deeper did I discover that many of my newly adopted foods were only superficially Mediterranean. Critical differences made them extremely poor additions to my diet; some are even dangerous. My genes are also different enough to have made some of my otherwise good food choices bad ones. This book shows you these critical differences so that you won’t make the mistakes that I did. The Mindspan Diet also features discoveries at the frontiers of laboratory science—especially in genetics and longevity research. It pulls together essential bits from these vast repositories of still-disconnected information and combines them into knowledge—knowledge to achieve a long, healthy, smart, and autonomous life. All health, lifestyle, diet, nutrition, and fitness websites, articles, and books give advice, but nearly all of them fail at the most fundamental level: they don’t know or they don’t understand how and why we live as long as we do, and how and why we age. Many provide information that is good for a thirty-year-old to build lean muscle or for a forty-year-old to lose a few pounds, but many of them provide information that is likely to age you—and your brain—faster. I am very alarmed by this prospect, and you should be too.

Recent studies have identified genetic factors that have an impact on cognitive function in the latest years of life. These and other developments have provided a new perspective on the nature of aging and the prevention of disease and cognitive decline. As a result, we can now remain fit and healthy for longer and even control aging to some degree, and we are on our way to controlling it much more precisely and extensively in the future.

Other important scientific research has underscored the principle that genes are not fate; instead, GENES + ENVIRONMENT = TRAIT. In other words, environmental factors interact with genes, and can even control or override their effects, to shape a trait. This is critically important, because you currently cannot change your genes, but you can change how they are controlled. Among the most important environmental factors are those in the diet. The Mindspan Diet shows how diet can accelerate or slow aging, and how today’s most healthful cuisines and modes of living contribute to longevity. It also reveals the dangerous interaction between genes and modern foods and lifestyles.

View The Mindspan Diet as your guide to the essentials of Mount Evidence, and reading it is like taking an elevator to the top. From this summit, you’ll see more and farther than ever before. One of the ways we have been able to ascend it is through powerful yet simple tools such as surveys and counts. Through these methods, we have gained fantastic insight into human health by learning what people eat and how they live, then following their health outcomes over decades.

We’ve also added more complex tools, such as DNA sequencing machines and powerful computers and software to analyze the resulting enormous quantities of DNA data. The first draft of the human genome,* published in 2001, has fundamentally altered all of human biology and medicine. Its effects are just now being felt in routine research and medical practice, as individuals begin to have their entire genomes decoded. As these huge amounts of data accumulate, Mount Evidence rises precipitously, changing the landscape rapidly—and sometimes radically.

While interpreting biomedical research remains difficult, detailed analyses of risk factors and genetic variants that protect against diseases such as Alzheimer’s allow us to quantify people’s genes, environments, and traits to a depth that was previously impossible. At the Harvard Personal Genome Project, we’ve already made important differences in people’s lives by what we’ve discovered in their genomes.

One public example is the story of Bloomberg News reporter John Lauerman, who came to us while he was writing a series of articles on personalized medicine and the emergence of genomics. He decided there was no better way to become immersed in the process than to enroll in the PGP. We drew John’s blood and began the process of sequencing his DNA. When his genome sequence was done, we analyzed it with our automated computer interpretation system, and top, front, and center of his report was a huge red flag. John has a rare DNA variant that causes a potentially serious blood clotting disorder. Neither of his parents had the variant, so it must have been a mutation that occurred in one of John’s cells at some point in his life. Similar to a cancer, this cell had proliferated excessively.

It turned out that John had been experiencing medical complications from this mutation for maybe a decade, but he hadn’t known why. The information in his genome allowed John and his doctors to know the precise cause of his illness, and he began a fairly simple treatment regimen that put him on a healthier course into the future. John began his series of articles—and a completely new and unexpected chapter in his life. He concluded his last article in the series saying he had no regrets, and that he was glad he had discovered and addressed a serious and previously unidentified threat to his health.

We’ve had other similar cases in the PGP, where discovery of gene variants has led to simple yet potentially lifesaving knowledge and treatments. One notable example: a sixty-something male participant who came to us a few years ago experiencing early symptoms of Parkinson’s disease. It turns out he’d been taking a daily iron supplement for years to feel more energetic. Recent research suggests that Parkinson’s can be caused by iron accumulation and the resultant increased oxidative damage in key brain regions. When we sequenced and analyzed his genome, we found he had a genetic variant for the iron overload disorder called hemochromatosis, which is fairly common and has been found in some recent studies to be a risk factor for a range of neurodegenerative diseases, including Parkinson’s and Alzheimer’s. The genetic finding was confirmed by a blood test showing extremely high blood iron. He eliminated the iron supplements and began conventional treatment for his Parkinson’s. Now it seems progression of the disease has been slowed greatly, and maybe even stopped.

These and similar examples show that genomics is ushering us into a new era of confidence about our discoveries. But change often comes slowly, and much of the advice dispensed by even well-meaning and credentialed biomedical experts will not produce desired results. The reason is simple but virtually always overlooked: few understand the primary force that stands in opposition to long-term health goals. That force is senescence, which begins in the second half of life. As we gradually make this midlife transition, some of the things that were good for us when we were young can actually harm us. Conversely, other practices thought to be less than ideal or possibly harmful become beneficial, extending life and preserving mindspan. The life of the bodies and minds of you and all of those you hold dear depends on knowing—rather than guessing—which is which.

HOW TO USE THIS BOOK

The Mindspan Diet is grouped into three sections.

Part 1 will give you the backdrop to the science to come in the book. It explains the concept of mindspan and offers a primer on how your body works and why it needs various nutritional building blocks found in food. This part also introduces genes and important genetic determinants of the mindspan. Here too I introduce the commonalities of traditional cuisines of the Mindspan Elite, select populations and special individuals who enjoy the greatest validated lifespans and mindspans in human history. Part 1 also contains information from the cutting edge of various biological and nutritional sciences that reveals how your body and food interact and how your needs change with age. It shows you the dangers lurking in everyday foods and how these dangers grow in magnitude as you get older.

Part 2 reveals the critical importance of diet in longevity and mindspan. It shows you the most healthful sources of carbs, fat, and protein, and which foods to avoid, making it easier to get and stay fit and active in both body and mind.

In Part 3 you’ll find a summary of dietary keys of the mindspan leaders of the world. This part also has lists of ingredients you should stock up on, practical advice on healthful Mindspan Diet eating and cooking, and seventy-two recipes to get you on the path to maximum mindspan!



* The brain is the physical organ in your head; the mind is slightly more abstract. It isn’t a thing but a dynamic process: the brain interacting with the inputs and outputs of the body and the environment. It consists of thoughts, memories, responses, behaviors, and the like.

* The genome is the entire collection of an individual’s DNA found within each single cell.




PART

1



MINDSPAN BASICS

It’s important to have a good understanding of the building blocks of life and how they make and maintain your body; you’re more likely to stick to the program if you understand why it’s working. This section will give you that basic information, reveal the true nature and scope of Alzheimer’s disease and other dementias, and show you the commonalities of cuisines of select people and populations that live the longest cognitively healthy lives.






1.

Mindspans on the Move
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It ain’t so much the things we don’t know that get us into trouble. It’s the things we know that just ain’t so.

—PROBABLY SAID FIRST BY HENRY WHEELER SHAW (PEN NAME JOSH BILLINGS), BUT ALSO ATTRIBUTED TO ARTEMUS WARD AND TO MARK TWAIN

OUR HIGHEST ASPIRATION SHOULD BE TO MAKE OUR mindspans soar—to maximize both longevity and mental performance. With our best possible minds we can confidently tackle the most challenging problems; we can better forecast and plan for the future; and we can live the fullest and happiest lives. In other words, we can experience and do everything better. Now, however, we face our days with less certainty and confidence.

According to recent polls, Alzheimer’s disease is the most feared diagnosis. Some of our uncertainty and fear about the future comes from the lack of scientific consensus on the most healthful path forward. There are all manner of claims, from hopelessly bleak to hopeful and inspiring. Some say nothing can prevent or substantially slow the decline. Others say cognitive decline can be stopped and even reversed by some implausible miracle cure. Both are wrong. I selected the Josh Billings quote to head this chapter because, of all the health-related information that inundates us these days, critical parts just ain’t so. They just ain’t. And, as Mr. Billings said, that gets us into trouble.

CHOOSING A DIET

I have seen and heard about countless diets over the decades. Most focus on weight loss, others on physical fitness or athletic performance, some on health. These are all laudable goals, but neglect what is most important: the long-term performance and health of your mind—and the minds of your loved ones. Think about being a caretaker for many years for someone you love as he or she slowly descends into the abyss of mental darkness we call dementia. Now reverse the roles and picture your loved ones caring for you as all of your memories and relationships fade one by one, leaving them to care for your progressively debilitated body and your ravaged mind. We want to remember the best of our loved ones, but it is difficult to disregard the repeated questions, odd behaviors, incontinence, and the like. The only reasonable goal in choosing a diet is maximum mindspan.

In recent years, both fatty foods and carbs have been vilified. Common assertions are that we’re being poisoned by our foods, we’re suffering from our bounty, and our diets and health are worse than ever. I agree generally with the first two of these claims, but not with the specifics. As for the state of our diets, in some important ways, they are better than ever. But that doesn’t stop the grim downpour of gripes and the rising tide of misguided solutions.

Some health gurus harken back to bygone days. They say if we could go back many millennia we’d see people living in pristine health. As we’d chat around the campfire with our cave kin, they’d be amazed by our descriptions of computers, cellphones, and routine airplane travel while being equally puzzled by our relatively recent ailments such as heart attacks, cancer, and dementia. These gurus are fascinated by our Paleolithic ancestors’ health, speculating as to why, for example, starches made up such a tiny fraction of their daily diet.

While our kin of millennia ago were leaner and far more active and diabetes was much less common, the juiciest parts of these stories—especially those used to justify currently popular Paleo diets—come from imaginations gone wild. Genetic evidence shows that over time humans have been evolving an increasing ability to digest starches and sugars. (Today, for example, we produce more than five times the amount of digestive enzymes needed to break down starches as chimps, our closest ape relatives.) The changes with the largest effect date to at least 50,000 years ago, which contradicts the belief that starch consumption is recent and therefore evolutionarily unimportant.

Scientists agree that diseases of older age such as heart disease, cancer, and dementia were less common many thousands of years ago—but primarily because old age as we know it was less common. In fact, mummies from around the world are found with cancer, atherosclerosis, arthritis, and other diseases, which appear to have been at least as common then as they are now when age is taken into account.

If we flash back to the turn of the twentieth century, we’ll see that the current ailments of old age were common. In fact, the age-adjusted rates of cardiovascular diseases—which remain leading killers today—occurred more frequently, as did age-adjusted rates of other deadly diseases, such as pathogenic infections.

Still, more than a hundred years later, it is clear we have some big problems, one of which is that many people have an unnecessarily high risk of cognitive impairment. It is very disturbing that as people and countries become wealthier, cognitive problems in later life become more common.* But to see the best direction forward in dealing with such risks, we must get our facts straight.



MAXIMUM MINDSPAN MEANS OPTIMAL HEALTH




Mindspan translates to longevity and performance of the mind, and it is the ultimate measure of overall long-term health. If the cardiovascular system is in poor shape, blood flow to the brain is impaired. Similarly, poorly functioning kidneys, lungs, or liver also impact mental performance. It is therefore unsurprising that a host of leading health problems, including diabetes and high cholesterol, are risk factors for mental decline. Optimal health and longevity of the body come baked into the overall recipe for achieving maximum mindspan. If you are eating a conventional diet—even one typically considered healthful—my dietary program will reduce your risk of all killer diseases.



MINDSPAN RISING, MINDSPAN FALLING

First, the good news: We’ve made impressive headway in just the last few generations, both in overall longevity and in performance of the mind. Over the last 150 years, industrialized countries have achieved the greatest longevity increases in history. Improved prenatal care and reduced infant mortality have driven huge gains not just in overall life expectancy,* but in adult years too. My great-grandparents were born just before the turn of last century. When they were children in the year 1900, a seventy-year-old woman living in the United States could expect to live about nine more years, a statistic that has increased to fifteen years today. And recent trends in record long life show accelerating growth. Between 2000 and 2010, the percentage of centenarians (age one hundred and up) of many populations increased dramatically—even more than doubling in some, including in Japan, which leads the world in longevity.

The realm of the mind has experienced similar gains. Modern mental testing didn’t become common until after the turn of the twentieth century; but once started and applied widely, testing showed gradual increases similar to those observed for longevity. The mental realm is highly complex and important changes are less easily measured than those in longevity, but measured gains in memory, IQ, and other cognitive functions are impressive: reportedly as high as 25 percent over the twentieth century. As with life expectancy, previous increases of this magnitude likely took many times longer.

While these gains are most often measured in children and adolescents, tests on adults show gains across the board, including in older adults (which is one of the important developments opposing the trend toward increased dementia as people live longer). In other words, it appears people are living longer than ever at about the highest-ever cognitive level. According to these mental test data, adults today are more intelligent than those of generations ago. The fact that these gains are both substantial and persist into later years shows they are at least as impressive as gains in overall longevity. Sensationalist headlines like “Aging Reversal Process Discovered!” aside, these two important types of gains are synergistic and together constitute increasing mindspan.

When we look deeper into the historical and global trends of rising mindspan, there is reason for hope . . . but also for serious worry. And unfortunately the bad news seems pretty grim. Mindspans of some developing nations are still on the rise, but there are alarming signs that mindspan growth has plateaued in developed nations. Most concerning, recent reports suggest that dementias and other neurodegenerative diseases such as Parkinson’s are already much higher in developed nations (comparing people of the same age), and might still be on the rise in the United States, Europe, and most other affluent nations of the world. Some of these reports suggest that many in higher-risk countries begin to develop memory problems as early as their forties.

According to a recent study, “deaths from Alzheimer’s disease and other dementias rose more than three-fold, and deaths from Parkinson’s disease doubled” globally between 1990 and 2010. It’s not just longevity driving this trend. These diseases appear to be increasing in frequency at every age, and in fact the age-standardized death rate from Alzheimer’s and other dementias doubled over just two decades.

However, even this alarming trend might seriously underestimate the magnitude of both current and future problems. Alzheimer’s disease is responsible for over 500,000 deaths annually in the United States, which is six times higher than the official estimate of the Centers for Disease Control and Prevention. This level of mortality makes Alzheimer’s disease the number three killer (maybe even number two) and suggests that it could become the number one killer in the near future. You may have been hearing for years of the coming wave of dementia as the baby boom generation ages, but this study—and others—shows that the worrisome wave is likely to become a devastating tsunami if this trend isn’t reversed very soon.

GETTING A GRIP

Our genes haven’t changed in the past two or three decades, but our foods, diets, and lifestyles have—radically. But I believe we can reduce risk to far below what it was even before then. Why? Because many independent strands of solid scientific evidence tell us that we have substantial control over mindspan. Dietary and lifestyle factors in developed countries have contributed negatively to dementia rates, yet certain stealth factors have produced the opposite effect. The Rolling Stones famously lamented that “you can’t always get what you want,” but I say sometimes you get more of a good thing when trying to get something else. Some of the gains in longevity and cognition have come from a focus on comfort and quality of life. As discussed at length in later chapters, coffee, tea, and red wine are flavorful ways to improve energy and mood, and certain modern pain relievers like ibuprofen reduce inflammation, but they also reduce dementia and produce other benefits. People seeking immediate mood or energy tweaks or relief from the pain of a bad back or balky knee have achieved long-term cognitive side benefits without intending to.

Other factors that have produced increased mindspan as side benefits include improved sanitation, water and food abundance and quality, and a range of other public health measures. But while these gains may have come easily, we’ve probably reaped most of the benefits we can from them. If we want to make more headway, we need to look for new sources. Even greater future mindspan gains are possible, but going forward, we need to apply key scientific knowledge and technologies more thoughtfully and precisely.

EATING BETTER AS YOU AGE

The second half of life is regarded somewhat differently across cultures, but one universal among them is that older means wiser, and thus we tend to entrust older people with more responsibility. Here in the United States, where we have a law that restricts the office of the presidency to people thirty-five and older, the average age at the start of all presidential terms is fifty-five, and our youngest president—John F. Kennedy—was just shy of his forty-fourth birthday when he took office. Even in countries without such laws, ultimate responsibility is almost always given to someone well into the second half of life; in the United Kingdom between 1800 and today, for example, the average age a prime minister first took office is about fifty-six.

People begin to slow down physically before this peak in wisdom and leadership (some have even theorized that this physical slowdown is an essential part of the rise to emotional and mental maturity). The technical term for this slowdown is senescence. But we don’t just get slower, our needs actually change. We respond differently to food, drink, exercise, and sleep, among other things. Over the decades of the second half of life, these changes add up, as do the benefits or costs of our choices. The importance of this change is underscored by focusing on the leading risk factors for Alzheimer’s disease.

Mainstream science has identified the most important genetic contributors to Alzheimer’s disease (which we’ll discuss in detail in chapter 5). The medical community has pursued treatments to correct the problem caused by one of these genes. Yet most experts don’t realize that the interaction of this gene with a ubiquitous environmental trigger negatively impacts cognitive functioning in virtually all older people.

Alzheimer’s disease is diagnosed in less than 10 percent of Western populations, but according to the Alzheimer’s Association, less than half of Alzheimer’s sufferers or their caregivers are told of their diagnosis (possibly because so many believe nothing can be done anyway). It’s also widely believed that an additional 10 to 20 percent of people suffer from other lesser or unrelated forms of dementia. Some estimates using relaxed criteria say more than 40 percent have some impairment. But even this figure underestimates the extent of age-dependent cognitive compromise. As chapter 5 explains in detail, most cases of Alzheimer’s disease and dementia have the same primary genetic cause, and it is not an uncommon genetic variant. In fact, this root genetic cause is so common it is nearly universal.

All forms of dementia also have common environmental causes, such as the ingredients in our foods. The public remains unaware of these dangers despite being assaulted by them every day. At the moment it is impossible to prove which influence cognition more, genetic or dietary factors, but my belief is that diet has a substantial and possibly greater capacity to either increase or decrease mindspan. Many dietary factors act as volume controls to turn the level of genes up or down or as switches to turn them on or off. In fact, iron is a primary dietary risk for neurodegeneration and dementia because it turns up the volume on this key gene that increases the risk of Alzheimer’s disease.



DIET: THE MINDSPAN MAXIMIZER




Currently we cannot change our genes, but we can change how they behave with a few potent factors: exercise and physical activity, sleep, drugs, and even our state of mind. But diet exerts the most profound and lasting effect. The critical role of diet isn’t very surprising, given that a typical person will eat about forty tons of food in a lifetime.

An outstanding dietary and lifestyle pattern reduces risk of heart attack, stroke, and other cardiovascular complications by 90 percent or more. The Lyon, France, heart study produced a 76 percent reduction in all-cause mortality by boosting the Mediterranean components in the diets of people already eating typical French diets—which are better and result in fewer cardiovascular events than other standard Western diets.

Compare this to the benefits of the best cardiovascular drug therapies. If you are at high risk for a heart attack, statin therapy cuts your risk by up to a third, while an experimental, potentially blockbuster drug for treating heart disease appears to reduce mortality in initial trials by up to 20 percent. As you can see clearly from these numbers, the best blockbuster drug doesn’t even come close to the benefits of a good diet.



Very soon you’ll find that dangers such as excessive iron are probably abundant in your diet and the diets of people you care about. However, you will also discover that you’ll be able to get on a much healthier trajectory with relative ease because while the main genetic cause of dementia is nearly universal, so is the ability to control it. Let’s turn now to the interaction of these important factors.

* People of the same age get dementia more frequently (age-adjusted dementia rates are higher).

* Overall life expectancy at birth is the age to which 50 percent of people born in a given year are projected to live.


2.

Genes and Environment, Fuel and Fire
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THE UNIQUE COMPLEXITY THAT IS EACH OF US CAN BE REPRE-sented simply and compactly: we are our environment plus our biology. Factors such as food, drink, air, and temperature together make up the environment. Innate biology is vastly complex and dynamic, but is often represented by′w its single most important component: DNA, the physical stuff of genes and genomes (collectively all the genes found within each single cell). Here again is the basic formula: GENES + ENVIRONMENT = TRAIT, and all traits are shaped this way. But of a trait’s building blocks, which is more important, genes or environment?

Many people have long thought that nothing is more important than heritable, innate biology. After all, family resemblances are more than superficial. We know that certain diseases and disorders run in families, right? Some do, but in truth, a more common answer is “It depends.” Genes determine some traits irrespective of environmental influences, and these cases have gotten loads of press and popular attention. But the past few decades of scientific searching have turned up lots of data on what influences health and longevity, enough to upend prior beliefs about genes and environment. Currently, most experts agree that genes are responsible for between 20 and 35 percent of extreme longevity, and the rest is due to environmental factors, such as diet, sleep, mental stimulation, mood, and exercise.

We now know that health and longevity are very complex, but this is good news, showing that our genes are not our fate and that we have substantial control over our future health. Plus, these complexities can be reduced to a few universals for essentially everyone, with a nod to some key information that applies to people with certain genetic variants.

Some genes provide an edge in achieving exceptional longevity and the combination of certain gene variants and good environments can produce very impressive results. Consider one extraordinary example: the extreme longevity of the Frenchwoman Jeanne Calment, who gave up her long habit of smoking one cigarette a day and eating two pounds of chocolate a week—but only when she was nearly a hundred twenty years old! While Madame Calment came from a family of long-lived people, it’s important to point out that, except for that one daily cigarette and perhaps a little too much chocolate, she lived a nearly textbook healthful life of good food and drink, plus regular exercise. So she had both exceptional lifestyle factors and exceptional genes, and the two meshed perfectly together.



VARIABLE AND CONTROLLABLE AGING




It is typically thought that all people age at about the same rate, and that a person who lives to ninety or a hundred years simply spends more years in a state of decrepitude and senility. When many think of longevity record holders, like Jeanne Calment, they envision decades of dependency in a nursing home or hospital bed. But this view is wrong. Madame Calment was very active, even riding her bicycle at over one hundred years old! And she remained happy and cognitively aware her whole life. At over age one hundred she appeared decades younger, and her vitality matched her appearance.

Most leading researchers agree that rate of aging varies greatly from person to person, and even in an individual over time. The rate can even be regulated by various factors, like exercise, diet, and certain drug therapies. So the idea that we are powerless to slow aging is simply wrong. The reason this flawed perception is so harmful is that it can manifest as resignation and be used to rationalize unhealthy behaviors.

To create a more optimistic vision of future possibilities for yourself, imagine a healthy life of average length—say, eighty years—and now stretch it out to a minimum of a hundred twenty years. Envision yourself active and healthy at ages over a hundred, doing all the activities you want—even taking your bicycle out for a relaxing scenic ride! If you are an optimist, think beyond a hundred twenty; stretch it out indefinitely, with no end in sight.



THE THREAD OF LIFE

Everyone has an ideal environment to complement their genes, including you. Yours might be different from Madame Calment’s, but there’s a substantial core of similarity, thanks to nearly identical genes. The occasional genetic variants each of us has are responsible for any differences. But what are these genes, exactly? They’re made of DNA, the molecule that is at the root of all life.

DNA is a vanishingly thin threadlike molecule that has information encoded along its entire length. It’s so thin that winding up six feet of it into molecular spools results in a particle so tiny that tens of thousands of them bundled together are the size of a period, like the one at the end of this sentence. When we zoom in tight on the DNA thread, we find it is actually a chain. You can visualize this DNA chain as a long, punctuated message or book written in four letters or chemical units—referred to as bases and named A, C, G, and T—that are linked together one after another to make the long slender molecules we call chromosomes.

Each of your approximately 40 trillion cells contains a total of about six feet of these DNA chains in twenty-three pairs of individual chromosomes. This entire collection of over 6 billion letters of DNA is your genome. One member of each chromosome pair came from your father and one from your mother. Your genes, the individual units that shape your life, are spaced along these DNA chains. There is no physical change along a DNA chain that obviously defines one gene from the next, but the genes and the spaces between them are coded for by the order of the bases along the DNA chain—like punctuation and capitalization to mark the end of a sentence and the beginning of a new one. From the outside of the book all the pages look the same, but the start and stop of a chapter are clear when you know language and the layout of books.

Genes are units of many different functions that do many different things to assemble the body and make it work. To use an analogy, if your body is a car, then genes are the thousands of parts working together dynamically to convert energy (gasoline or electricity) into motion. A few genes encode seats, others encode wheels and tires, and some of these genes might be used in slightly different combinations with other genes to produce a similar but slightly different function, such as making the steering wheel and so on.

The word “encode” is key to understanding what genes actually do. They do not move from where they reside in the center of each cell in your body; they are more like a master plan, blueprint, and mold for physically casting the working parts of the body. Your body is made primarily of trillions of these tiny individual cells, each of which is like a balloon full of highly organized material. A cell is a miniature factory that imports materials, processes them on a production line, and exports a variety of finished goods and waste products.

In your body, many of the different pieces that function as the seats, steering wheel, etc., are proteins, which are essentially chains made from hundreds to thousands of small links. A primary job of the production factory of the cell is to take apart and create links between many different biochemical structures. In general, each human gene encodes one protein, and proteins are used to build bones, skin, hair, and other tissues that make us what we are.

Of the tens of thousands of genes in a human genome, most have some similarity to those of a chicken or a fish, and many are even similar to those in plants. Indeed, all life-forms are evolutionarily related, and the molecules they produce to function are the raw materials of our diets. We require these raw materials from our diets to develop and grow, and to maintain, repair, and replace cells and tissues. We also require food energy as fuel to get around, think, breathe, pump blood and nutrients through the circulatory system, and perform many other normal functions.

Your genes make the cellular factories that take the raw materials provided by the food you eat and convert it into energy and the appropriate parts your body needs to work properly. When we consume food, we are basically “rearranging” the materials in a way to better suit us, but it is essentially the same stuff, the basic building blocks and energy sources of life. So there is truth to the old aphorism “You are what you eat.”

This is also true for the things you eat: they are what they eat. Salmon and other cold-water fish are widely known for their high levels of healthful omega fatty acids. These fats are not made by the fish themselves, but by microscopic plankton, which are eaten by larger plankton and so on up the fish food chain to the large fish we eat. So you aren’t just what you eat but are to some degree what was eaten by whatever you ate, and so on and so on, all the way down to the plants and other organisms that harvest energy from the sun. And since your foods can vary greatly in composition, they can have greatly different effects on your health. Mindspan Elite people of the world have rich food traditions and believe that diet is a primary determinant of health. Older Okinawans say that good food is nuchi gusui, or medicine for life.

LAYER UPON LAYER

Examples like Madame Calment show that genes make a minor but important contribution to longevity, and that other factors are even more crucial determinants of our health and well-being. But how important are controllable factors like diet and lifestyle, really? Look no further than Japan, Greece, or Italy. Their traditional diets have fueled their rise to membership in the Mindspan Elite, but are being replaced with more modern, processed foods. There are growing rates of obesity, diabetes, heart disease, and dementia in many areas of these countries. But older people in more rural locations haven’t been exposed to as many changes and are as healthy as ever.

Not long ago it was conventional wisdom—and just plain common sense—that genes were primary determinants of health, disease risk, and longevity, but only moderately important in determining personality and cognition. But these beliefs had the facts exactly backward. Identical twins (who have identical genes) score nearly identically on tests of personality and cognition, but their health histories over their lives typically are quite divergent—so much so in fact that their perceived ages can differ substantially in later life.

We sometimes hear the old saying “You can’t choose your parents,” which is essentially shorthand for you can’t choose your genes. While this is true, even though you can’t change your genes—at least not yet—you can change how they behave, and our power to control our genes is growing. We are learning how environmental factors, such as nutrients in our diets, can turn certain genes on or off, or up or down. Through the application of key information about lifestyle, diet, drugs and supplements, and other therapies, we can achieve a large degree of specific control over the activities of key genes.

SWITCHES UPON SWITCHES

Genes are regulated at many levels and in many ways, including by other genes. When a gene is turned on, a messenger is created and transported to other machinery that processes it and translates it into a protein before sending it to its proper location.



ENVIRONMENTS CONTROL GENES




Traits—including health, disease, and overall mindspan—are the outcome of a combination of genetic and environmental factors. Environmental factors are multilayered. The environment of a given gene can be influenced or controlled by many factors, including diet, dietary supplements, and drugs, and even by the products of other genes. Key genes involved in regulating mindspan are controllable by dietary factors. So remember that genes are not fate, and keep in mind this critical formula:

GENES + ENVIRONMENT = TRAIT

Until the day when we can safely upgrade our genes, let’s focus on the powerful environmental controls available to us—which have been proven to allow mindspans of well over a hundred ten years.



But even after a gene is turned on, the process can be modified by switches or volume controls at every stage. The messengers can be intercepted or destroyed, for example, or the translation machinery can be slowed or halted.

A TABLE FOR ONE . . . HUNDRED TRILLION

Another way in which diet regulates gene activity and overall health is by establishing conditions for the 100 trillion microbes in the gut (called the gut microbiome). This community is made of hundreds of species of microscopic single-celled organisms that depend completely upon us for their existence. They provide benefits to us, like synthesizing vitamins we can’t, such as vitamin B12. Nevertheless, what is best for them isn’t always best for us. Some thrive on certain foods, and they have ways to up-regulate our appetites to this end. This important community in your gut influences your body and your mind. The bag of tricks employed by these tiny critters is well developed and powerful, and we have only just begun to plumb their depths. But we already know that they play very important roles in our health and longevity, as you’ll see in the chapters to come.

FOOD AS FUEL: KEY MACRONUTRIENTS

To begin to understand the critical role of diet in the regulation of genes—and ultimately of lifespan—let’s meet the most abundant constituents of the diet: macronutrients.

Food macronutrients provide the fuel for you to do all you do. They are the energy that powers the symphony of life. We routinely hear about fat, carbs, and protein, but there are others that provide a stable foundation for our overall health. These include ethanol, organic acids, and short-chain fatty acids (SCFAs). Some of these are components of the foods we eat, and others are produced by fermentation of carbohydrates by our gut microbiome. Fermentable carbohydrates are typically fiber, resistant starches, and other carbs that escape digestion. Since so much of the Mindspan Diet is about what you eat and how the macronutrients in your diet interact with your genes, it’s important to look at each of these categories a little more closely.
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