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PRAISE FOR HIGH-OCTANE BRAIN



“Although not everyone thinks about the future, in the life of an Olympic athlete we are always looking to the future, sometimes even four years ahead. Our brain and bodies now and in the future are our best tools, and when they don’t work 100 percent we are in trouble. If we just treat our brain and body with the proper care, we may outlive our projected time frames. Given my mom had dementia and passed away in 2004 at the age of 86, I hope I can outlive her and be healthy at the time of my passing. Michelle shares with you how to take great care of your brain now and in the future, not just to lower the risk of Alzheimer’s, but for better overall health and well-being!”


—Bonnie Blair, five-time Olympic gold medalist


“Dr. Braun has written a life-changer, a life-enhancer. In clear, commonsense language with scientific facts, she is proving there is finally a way to fight Alzheimer’s. Now [there is] hope where there was none.”


—Martin J. Schreiber, former governor of Wisconsin and author of My Two Elaines: Learning, Coping, and Surviving as an Alzheimer’s Caregiver


“Dr. Michelle Braun is at the forefront of the exciting and promising field of ‘brain health,’ and her new book, High-Octane Brain, empowers us all to steer our own aging path using a simple five-step program designed to engage brain health promoting behaviors to reduce dementia risk. Through a mixture of expert interviews, case examples, and practical suggestions, Braun uses her remarkable insights and crystal-clear writing style to convincingly argue that healthy aging is within our reach if we take the opportunity we all have to make healthy lifestyle choices. Written in a way that is inspiring to both lay and professional audiences, High-Octane Brain fills the tank with simple tools that allow users to implement her program and to measure progress. It is a ‘must have’ for those of us who work with aging populations, and those of us who want to invest in a more active, engaged, and healthy future for ourselves.”


—Russell M. Bauer, PhD, ABPP, Preeminence Term Professor, University of Florida; Director, Brain Rehabilitation Research Center of Excellence, Malcom Randall Veterans’ Affairs Medical Center


“An emerging field of neuroscience points to the importance of a healthy lifestyle in reducing the risk of Alzheimer’s… . Dr. Michelle Braun illustrates in a clear and concise style strategies to maximize brain health and stave off Alzheimer’s. Unlike other brain-wellness publications, this book is based on solid scientific evidence, amply documented in the different chapters dealing with nutrition, physical activity, cognitive stimulation, stress reduction and sleep. At the same time, the material is brought to life through interviews with experts, case illustrations, summary tables and takeaway points that make this book an engaging read for the general public. In a time when there are still no pharmacological cures for Alzheimer’s, this book shows us a path towards healthy brain aging: a book invaluable not only to the clinician, but to all of us aiming to enhance our brain health and quality of life in our later years.”


—Piero G. Antuono, MD, Professor of Neurology and Biophysics, Medical College of Wisconsin; Member, Medical and Scientific Advisory Panel, Alzheimer’s Disease International


“Medical science has lessened the impact of many previously fatal diseases, but alas, not Alzheimer’s, which threatens to overwhelm our health and long-term care systems and devastate more and more families. In the face of this crisis, Dr. Michelle Braun offers us a way in our everyday lives to confront Alzheimer’s head-on, and cheers us on into believing we can succeed. In the process, she deftly straddles the complex worlds of neuroanatomy and brain science, condenses it all into concise lifestyle advice, and presents it in steps that are engaging, doable, and fun. Readers that follow her game plan will live much more enjoyable lives … not to mention the three-pound blob of tissue in your skull that makes you who you are will thank you profusely!”


—Tom Hlavacek, Retired Executive Director, Alzheimer’s Association Southeastern Wisconsin Chapter
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If there was a pill that could reduce your chances of developing Alzheimer’s disease by 50 percent, would you take it? What if the only side effects of the pill were better fitness, more energy, and greater emotional health? What if the pill was free? Over the last two decades, there has been a grim string of failures to cure Alzheimer’s disease with an actual pill. However, during that time compelling research has demonstrated that the same lifestyle factors associated with heart health also result in brain health. Not just one study supports this finding but hundreds of them, and they all converge on the same idea: successful brain aging is not about luck and is not random. We have the ability to shape the health of our brains. How many people know, for example, that when we exercise, we trigger neurogenesis (the birth of new brain cells) in the memory centers of our brains? How many know what we eat, how much we sleep and exercise, and our level of intellectual curiosity and social engagement also have a direct, positive impact on maintaining a healthy brain throughout the life span?


Why hasn’t this research become part of mainstream consciousness? We have certainly bought into the idea that infants’ brains are positively shaped by nutrition, exercise, and a stimulating environment. At the first signs of pregnancy, parents and grandparents invest in toys, music, and devices that are said to stimulate neural connections and improve thinking. We hang black-and-white mobiles over cribs to stimulate babies’ vision. We play Mozart in the nursery. We choose formula with the omega-3 fatty acid DHA to promote brain cell myelination.


Maybe it’s the Freudian notion that personalities are set by early childhood that dampens a similar enthusiasm for optimizing brain function beyond toddlerhood—for the public and researchers alike. Even as more and more neuroscience research demonstrates that our brains continue to be shaped by diet, exercise, and stimulating environments well into our eighties and nineties, the general public has not become concerned with optimizing brain function and memory in adulthood and late life.


The same thing goes for the field of neuroscience. Instead, we clinicians and researchers spend most of our energy measuring cognitive decline and disease. For years we focused on large populations of aging individuals who, when viewed as a whole, have brains that slowly atrophy and thinking abilities that slip with every passing decade. But what if we looked at the same data in another way? What if we searched for the individuals who remain mentally sharp, who don’t show the typical brain atrophy and thinking declines over time? What’s different about these successful agers? The resounding answer is lifestyle factors. As this data on brain health piles up, burgeoning ranks of neuropsychologists and neuroscientists are shifting our attention. Rather than focusing solely on diagnosing and treating dementia syndromes, why don’t we help people think better by optimizing brain health throughout their lives?


Dr. Michelle Braun is in the forefront of this movement. In my own work with Alzheimer’s patients, along with my research on improving the ways we share neuroscience with the general public, I recognize how profoundly important it is to get the most current information on brain health out in a vivid, accessible way. I remember watching in awe when Michelle appeared on a PBS special in which her unique mix of personal warmth, passion, and intellectual clarity was on full display as she discussed brain health. Her gift of explaining neuroscience in an accessible, practical, and affirming way is what earned her the Practitioner of the Year Award from the Alzheimer’s Association of Southeastern Wisconsin in 2008 and what makes her Psychology Today blog on brain health so popular. I have known Michelle for years as a leader in the field of neuropsychology, and so when she told me that she was writing a book on brain health for a general audience, I broke out in a huge smile. Who better to advance the conversation about improving brain health than a neuropsychologist who is serious about presenting accurate, research-based information in an engaging and passionate way? I’m delighted to say that High-Octane Brain is everything I hoped it would be when Michelle first told me about the idea: a profoundly hopeful, evidence-based road map to healthy brain aging.


—KAREN POSTAL, PHD, ABPP HARVARD MEDICAL SCHOOL
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Welcome! This book offers science-based guidance and a five-step tracking system to optimize brain health and memory and significantly decrease the risk of developing Alzheimer’s disease. The information presented here is intended to encourage and support the pursuit of optimal brain health, but it is not designed to substitute for medical advice and evaluation. Please consult with your healthcare provider before making any changes that are based on what you learn in this book. Unless otherwise noted, I use the term “Alzheimer’s” to refer to the 99 percent of cases of Alzheimer’s-related dementia that do not have a genetic cause, not to the 1 percent of cases of genetically caused familial-onset Alzheimer’s.


Note that the names, identifying details, and specific issues of the two clients in the book—Meredith and Lou—have been changed to protect their privacy. The book also includes interviews with eight leading experts who have profoundly advanced our understanding of neuroscience and brain health. However, since none of the experts reviewed any material except their own interviews, their participation does not serve as an endorsement of this book.


Finally, you will meet nine inspiring High-Octane Brain role models who graciously agreed to share their names and life stories so that you could learn how they cultivated optimal brain health. Their stories—and the science behind the High-Octane Brain program in this book—demonstrate that the journey of brain health is rich and unexpectedly rewarding and touches all corners of our lives.




















Introduction


Your Future Self
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Most of us think about our brain in the present tense. We may experience its sluggishness when we don’t sleep enough or its occasional difficulty remembering the name of a person we just met or the reason we walked into a room. Sometimes we think about our brain in retrospect, wistfully comparing it to what it was years ago. But most of us don’t think about our future brain. It could be because we don’t know that we are literally shaping our future brain with every behavior in which we engage (or don’t engage) right now. We may not realize that optimizing our future brain is not only possible but the most powerful strategy we have to sharpen our memory, reduce the risk of Alzheimer’s, and boost our well-being. Everything we cherish—from our life’s work to our engagement with the people and activities we love—is yoked to the health of our future brain. Quite simply, that elegant supercomputer reading this right now is the CEO of all you are, and all you will be. And thankfully, that CEO reports to you.


Over the last several years, the science of brain health and the study of epigenetics (the way our behavior affects the expression of our genes) have converged around a basic hopeful message:




[image: ] The lifestyle choices you make today can significantly improve the trajectory of your future brain health regardless of your genetics.





What this means is that wherever you fall on the genetic brain health spectrum—whether you do or don’t have a genetic risk for Alzheimer’s—you can improve your future brain health significantly.1 By extension, you can improve your future relationships, work, passions, and overall well-being.


This does not mean that people who develop Alzheimer’s have failed to live a healthy life or are to blame for their illness. Lifestyle factors are only one piece of the Alzheimer’s puzzle. However, lifestyle changes are the only proven method we have to reduce the likelihood that Alzheimer’s will occur. They are also the only way to delay the start of Alzheimer’s symptoms. In fact, as you’ll learn in this book, some lifestyle factors have been shown to reduce the risk of Alzheimer’s by more than 80 percent,2 delay the expression of Alzheimer’s symptoms by over 10 years,3 and reduce the amount of Alzheimer’s-related cellular changes in the brain.4




What Are “Lifestyle Factors”?


Lifestyle factors are modifiable habits that impact health and quality of life. They include diet, exercise, stress management, sleep, and substance use (e.g. alcohol and cigarettes).





The need for this message to reach a widespread audience has reached a fever pitch. A new case of Alzheimer’s develops worldwide every 3 seconds5 and in the United States every 65 seconds.6 Unfortunately, there is no cure for Alzheimer’s, no new medications have been approved since 2003, and several major pharmaceutical companies have exited the Alzheimer’s market. In addition, the recent failure of the most promising Alzheimer’s drug in years—aducanumab—devastated the Alzheimer’s community. In light of the fact that Alzheimer’s-related cellular changes can develop 30 years or more before symptoms begin,7 it has become increasingly clear that we are unlikely to treat it successfully with medication that is administered decades after the disease has taken hold.


Simultaneously, new research has shown an increased risk of Alzheimer’s for individuals with a family history of the disease among their parents, siblings, grandparents, cousins, aunts, uncles, and in some cases even more distant relatives,8 creating an increasing demand for proven information on how to reduce the risk of Alzheimer’s and enhance brain health.


In addition to lowering the risk of Alzheimer’s, lifestyle factors have been shown to significantly slow the normal age-related cognitive decline that most people experience, sometimes by more than 10 years.9 Lifestyle factors also help decrease the rate of other common age-related brain changes: problems with word finding and multitasking, memory decline starting in the early thirties,10 and shrinkage of several key brain regions in late adulthood.11 This is promising news, especially for the 75 percent of adults who are worried that their brain health will decline in the future and want to do something about it.12


Unfortunately, several factors make it difficult to ensure that effective brain health strategies are put into widespread practice. The public often is misled by myths, misinformation, and pseudoscience that encourage people to spend time and money on strategies that are not maximally helpful.13 Some of those strategies include playing online brain games, taking memory supplements, following restrictive “brain health” diets, getting unnecessary brain scans, and engaging in tasks that are only minimally helpful on their own, such as crosswords. Tragically, ineffective strategies and misconceptions about brain health and Alzheimer’s can lead to a false sense of security and years of lost time that otherwise could be spent truly improving brain health.


This book addresses the need for accurate, actionable information by incorporating the strongest science on brain health and Alzheimer’s risk reduction into a five-step tracking system that can be completed in just minutes a day. You also will find answers to the following questions as well as many others that often are misunderstood:






	Are my memory problems normal?


	What are the most effective strategies to reduce memory decline and the risk of Alzheimer’s?


	Should I take brain health supplements?


	Do brain games work?


	Can I maximize my brain health if I have a family history of memory problems or Alzheimer’s?


	How can I boost my memory in minutes?


	What should I eat to optimize brain health?


	What type and duration of exercise are best to reduce the risk of Alzheimer’s?


	How can I stay inspired on the journey toward better brain health?








Since 2005, I’ve shared the science of brain health—and strategies to personalize the brain health journey—via hundreds of “Boost Your Brain” presentations and in neuropsychological evaluations of more than 5,000 clients. As the rate of Alzheimer’s and unproven products geared toward preventing it increase exponentially, the need to share this information more broadly has never been more important—and has fueled my passion to write this book.





What Is a High-Octane Brain?



A High-Octane Brain is the optimal brain health trajectory that each of us can achieve: our personal best level of brain health. A High-Octane Brain is experienced by individuals with high levels of brain-healthy habits and is associated with the following outcomes:




	A significantly slowed rate of cognitive aging


	Reduced rates of age-related brain shrinkage


	A significantly reduced risk of Alzheimer’s


	Delayed expression of Alzheimer’s symptoms even if there already are related brain changes or a genetic risk


	Decreased Alzheimer’s-related cellular abnormalities in the brain


	Enhanced memory functioning


	Enhanced well-being








THE HIGH-OCTANE BRAIN APPROACH


Anyone who has tried to change his or her exercise, diet, or other ingrained lifestyle habits knows that this is anything but easy. Healthy behaviors tend to be the first casualty of a busy schedule and often take a back seat to the stresses of daily life. Regrettably, the cost of not integrating brain-healthy habits is high not just for ourselves but for our loved ones, our communities, and those we serve. To answer the need for a practical system that we truly can integrate into our lives, this book fuses the best science in brain health (the what) with the best science in behavior change and motivational enhancement (the how). It strives to unite the head and the heart on a journey that requires both.


This focus on the what and the how is threaded through each of the exercises, the brain health tracking system, the stories of Meredith and Lou (two amazing individuals you will follow throughout the book as they integrate brain-healthy habits), and the testimonials of the High-Octane Brain role models. The what and the how also are incorporated into interviews with brain health experts who graciously share how they integrate brain health habits into their own lives.




[image: ] We are on the journey of brain health together, and we will never accomplish it perfectly. But we must keep moving forward because the rewards are too high to forfeit and the cost of not doing so is too great.





Are you ready to elevate your three-pound CEO to High-Octane Brain status? To experience enhanced memory, reduced risk of Alzheimer’s, and well-being that comes with it?


Great! Let’s begin.
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PART I



The New Game-Changing Rules of Brain Aging




“A vision is not just a picture of what could be; it is an appeal to our better selves, a call to become something more.”


—ROSABETH MOSS KANTER
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CHAPTER 1


The High-Octane Brain Revolution




“The best time to plant a tree was twenty years ago. The second-best time is today.”


—CHINESE PROVERB





“The other day, I was in the middle of a conversation, and I knew the exact word I wanted to say but I couldn’t think of it. I’ve also been misplacing my keys more often and forgetting why I walk into a room. All my friends have the same experiences, so I think it’s normal. But I’m not sure.”


Have you experienced these concerns? I’ve asked thousands of adults from their teens to their nineties if they can relate to these experiences, and nearly everyone can. Many people chuckle with relief when they learn that their “brain blips” are totally normal. But they’re also eager for answers to common questions about brain health and Alzheimer’s, including the following:




1. How can I stay
mentally sharp as I age?


2. Does ________ really help improve memory? (Fill in the blank with any of the popular techniques that purport to enhance memory, including online brain games, supplements, crosswords, and brain health diets.)


3. What are the strongest science-backed strategies to enhance brain health and reduce the risk of Alzheimer’s?


4. When is a memory problem more than a brain blip and a possible harbinger of Alzheimer’s?


5. What if Alzheimer’s runs in my family? Does it help to try to reduce my risk, or will my genetics win out?


6. How can I make brain health practical and fit it into my busy schedule?





These questions are top of mind for many people—especially if they’ve known or cared for someone with Alzheimer’s disease—and are the subject of this book. Perhaps you have similar concerns about your memory and thinking skills or those of your loved ones. Recent surveys show a widespread fear of Alzheimer’s, fueled in part by the prediction that 10 million baby boomers will be diagnosed with the disease. In fact, Americans report fearing Alzheimer’s more than any other health condition,14 and a record 23 million of America’s 77 million baby boomers are worried about getting it. In recognition of this trend, the Alzheimer’s Association refers to Alzheimer’s as “the defining disease of the baby boomers.”


Worldwide, 47 million people, including 5.8 million Americans, have been diagnosed with Alzheimer’s, and—almost incomprehensibly—this number is projected to nearly triple by 2050.15 If we could use lifestyle factors to delay the onset of Alzheimer’s by even one year, it could lead to 9 million fewer cases by 2050.16 The good news is that we have powerful proven strategies available right now to reduce the risk of Alzheimer’s and/or significantly delay its onset.


A recent review showed that 35 percent of cases of dementia were attributable to a combination of nine mostly behavioral risk factors.17 Recent cutting-edge clinical trials have also shown a powerful cause-and-effect relationship between healthy lifestyle habits and enhanced brain health. The brain health science behind decreasing the risk of Alzheimer’s is so compelling that it has been incorporated into guidelines from several leading national and international organizations, including the Centers for Disease Control,18 the World Health Organization,19 the Alzheimer’s Association,20 and the National Academy of Science, Engineering, and Medicine.21 The need for this information will only continue to grow because the global population of adults age 65 and older is projected to almost double from 2015 to 2050 (from 12 percent to 22 percent).22


Adding to the confusion around Alzheimer’s, many people don’t know there is no direct genetic cause for 99 percent of the cases23 or that 75 percent of those with Alzheimer’s don’t have a family history of the disease.24 The result is that people do not try to adopt lifestyle factors that have been shown to protect against the disease. Even folks not specifically concerned about developing Alzheimer’s often wonder what they can do to enhance brain function. They probably recognize the foundational role of brain health in relationships, professional activities, hobbies, and whatever they care about deeply, but they often end up confused about the best way to enhance their brain function.


To put the benefits of a High-Octane Brain into perspective, let’s look at the three main brain health trajectories, or paths, we are on at any particular moment that affect our future brain health.
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Figure 1


* = Higher cognitive functioning and brain volume for age



TRAJECTORY 1: NORMAL AGING



The middle line in figure 1 on the opposite page is the trajectory of normal aging, which represents most individuals. This trajectory involves normal age-related declines in brain tissue, brain function, and cognitive functioning. Many people are surprised to learn that cognitive functioning begins to decline at younger ages than expected. For example, on neuropsychological tests (which allow for the precise measurement and tracking of cognitive functioning over time) the average person begins to show declines in spatial visualization and spatial reasoning by the mid-twenties. By the early thirties, declines in memory and reasoning/problem solving are present; and by the mid-thirties, declines in the speed of information processing are evident.25 Although these declines are initially subtle, they add up with each passing decade and often become more noticeable after age 50.


However, it is important (and encouraging) to note that normal aging also brings cognitive benefits, including increased knowledge of factual information, improved decision making from greater use of wisdom, and improved vocabulary/word knowledge.26


Shrinkage (atrophy) of brain tissue typically begins later than declines in cognitive function. For example, shrinkage of the cortex (the outer surface of the brain, responsible for complex information processing) usually begins after age 65,27 and the hippocampus—one of the most important regions of memory processing in the brain—shrinks in late adulthood at a rate of about 1 to 2 percent per year. There’s also progressive age-related shrinkage of several other brain regions.28 On a normal aging trajectory, there’s an average risk of Alzheimer’s and/or symptoms of Alzheimer’s if related cellular changes are already present.


TRAJECTORY 2: ACCELERATED AGING


The bottom line in the figure represents the trajectory of accelerated aging. This trajectory is defined by an increased decline in memory and other cognitive skills and a significantly increased risk of Alzheimer’s. Accelerated aging occurs for a variety of reasons (see chapter 3, pages 45–48), including genetics, health issues, and lifestyle factors.


What Is Alzheimer’s?


The term “Alzheimer’s” refers to abnormal cellular changes that compromise brain function and often destroy brain tissue. The disease was discovered in 1906 by Dr. Alois Alzheimer after he analyzed the brain tissue of Auguste Deter, a German woman who died at age 55 after exhibiting memory loss and behavioral problems. Dr. Alzheimer identified protein abnormalities that have become the hallmark of the disease named after him—beta-amyloid plaques and neurofibrillary tangles. Plaques, which are abnormal clumps of beta-amyloid protein (a naturally occurring protein in the brain), disrupt communication between nerve cells, often decades before clinical symptoms begin.


Tangles are formed later in the disease process when tau, another naturally occurring brain protein, starts to gather abnormally. In a normal brain, tau helps form the skeleton of neurons (nerve cells). In individuals with Alzheimer’s, tau begins to stick to itself and becomes tangled, disrupting communication within nerve cells. Alzheimer’s also involves other physical changes in the brain, including inflammation, impaired neuronal communication, and a loss of neurons.29


“Dementia” is an umbrella term that describes a decline in memory and/or other thinking skills such as language, organizational abilities, decision making, attention, and visual reasoning, among others. With dementia, that decline is beyond what is expected for normal aging, and the condition compromises the ability to carry out daily tasks such as management of medications and finances.


Alzheimer’s is the most commonly occurring cause of dementia, accounting for about 60 to 80 percent of all cases.30 Although Alzheimer’s is not a part of normal aging, it occurs more frequently with increased age, affecting approximately 3 percent of people between ages 65 and 74, 17 percent of people between 75 and 84, and 32 percent of those over 85.31 In most cases, Alzheimer’s begins in the hippocampus, a curled thumb-shaped structure situated about 1.5 inches into the center of brain, behind each ear. The hippocampus functions like a bustling switchboard, rapidly packaging and sending memory-related information to different brain regions for further processing and storage. If plaques and tangles start to gather in the hippocampus, they make it increasingly difficult to process new memories; this is why memory problems are often the first symptom of Alzheimer’s. Situated near the left hippocampus (for most right-handed individuals) are brain regions that assist with word knowledge. In Alzheimer’s, plaques and tangles often initially form in those regions; this is why increased word-finding difficulties (especially for nouns) is another common early symptom. As the disease progresses, it eventually spreads to other parts of the brain in a fairly predictable pattern. However, clinical symptoms may not begin until 30 years or more after the earliest Alzheimer’s-related cellular abnormalities begin to form.32


Autopsy studies of people clinically suspected to have Alzheimer’s have revealed additional brain abnormalities.33 The most common include vascular compromise (evidence of small strokes and neuronal damage from insufficient blood supply) and protein abnormalities linked to other types of dementia.34 The discovery of Alzheimer’s-related cellular changes in the presence of other cellular abnormalities has created new opportunities for research that one day may help us find new ways to treat Alzheimer’s.


Treatment of Alzheimer’s


Prescription memory medication sometimes slows the rate of memory decline in some individuals with Alzheimer’s but does not cure the disease or change its underlying cellular pathology. However, recent research has shown that moderate- to high-intensity aerobic exercise can actually change the underlying cellular abnormalities in Alzheimer’s. For example, aerobic exercise can decrease the rate of hippocampal shrinkage.35 Aerobic exercise also can slow the rate of cognitive decline (as revealed in an analysis of over 800 individuals in 18 randomized controlled trials).36


In 2017, a panel of experts reviewed 27 scientific studies and issued a consensus statement on the state of the science regarding exercise and Alzheimer’s, finding that:




Regular participation in physical activity is associated with a reduced risk of developing Alzheimer’s disease. Among older adults with Alzheimer’s disease and other dementias, regular physical activity can improve performance of activities of daily living and mobility, and may improve general cognition and balance.37





Other treatments that can reduce the rate of cognitive decline in individuals with Alzheimer’s include cognitive engagement (e.g., discussions of current activities),38 music therapy,39 and religion and spirituality40 (which may relate to social engagement and the development of coping strategies to accept the disease, maintain hope, and find meaning).41 A clinical trial examining multiple lifestyle treatments is under way (the Multimodal Preventive Trial for Alzheimer’s Disease [MIND-AD]42), and the results are eagerly awaited by the Alzheimer’s community.


WHAT IS MILD COGNITIVE IMPAIRMENT?


Mild cognitive impairment (MCI) is a type of accelerated aging that affects about 4.5 percent of people between ages 60 and 69, 5.8 percent of people between 70 and 79, and 7.1 percent of people 80 to 89.43 MCI is diagnosed when an individual both reports and exhibits cognitive decline compared with a historical “baseline” level, which is also beyond normal age-related decline. However, individuals with MCI generally maintain the ability to manage instrumental activities of daily living (IADLs) (tasks that support independent functioning, such as management of finances, medication, and household needs). In some cases, MCI worsens over time and progresses to dementia (including Alzheimer’s or other types of dementia). In other cases, MCI is stable or may even improve. The main criterion that differentiates MCI from dementia is that dementia involves an inability to effectively manage tasks that are necessary for daily functioning.


Treatment of MCI


Randomized controlled trials have shown that aerobic exercise decreases levels of tau44 (in MCI related to Alzheimer’s disease) and reduces shrinkage of the cortex across the entire brain.45 A major clinical trial, Exercise in Adults with Mild Memory Problems46 (EXERT), is investigating the impact of physical exercise on brain atrophy, blood flow, cellular markers of Alzheimer’s, cognitive ability, and daily functioning in adults with MCI ages 65 to 89.


The Mediterranean diet can slow progression from MCI to Alzheimer’s,47 and mindfulness, yoga, and tai chi are associated with improved memory, attention, and daily functioning.48 Treatments that involve multiple interventions also show great promise. For example, HABIT (Healthy Action to Benefit Independence & Thinking) is a program that includes memory training, cognitive exercise, yoga, wellness education, and support groups for individuals with MCI and their care partners. HABIT participants report improved daily functioning, mood, and quality of life, among other positive changes (see appendix 2 on pages 231–39 for an interview with Dr. Melanie Chandler, the director of HABIT at the Mayo Clinic in Florida, to learn more about how this pioneering program helps enhance the lives of those with MCI and their partners).



QUIZ: IS IT A BRAIN BLIP OR A MORE CONCERNING MEMORY PROBLEM?



Let’s apply what we know about normal and accelerated aging to one of the most common questions people ask about their memory. Circle the item numbers of the following situations that you experience periodically:




1. Forgetting the location of commonly used items such as keys, glasses, a purse, and/or a wallet


2. Forgetting why you walked into a room


3. Forgetting the location of a well-known grocery store


4. Difficulty thinking of the exact word you want to say


5. Forgetting the name of someone you just met


6. Forgetting the name of a close family member or close friend


7. A delay in recalling the name (or forgetting the name) of a casual acquaintance you haven’t seen in many years


8. Forgetting an item you intended to buy at the store


9. Forgetting how to do a favorite hobby (e.g., the steps involved in cooking, gardening, or woodworking)


10. Repeatedly forgetting the names of common objects (e.g., “shoes,” “car,” “dog”)





Items 1, 2, 4, 5, 7, and 8 are associated with brain blips and reflect common memory problems that many people experience. Items 3, 6, 9, and 10 are uncommon memory problems, though they can occur for reasons other than an underlying memory disorder (see page 47, Navigational Force 2).


Three Warning Signs of a Potential Memory Problem


1. Current memory is notably weaker for well-known, frequently used information than before, as evidenced by increasing forgetfulness. This might include forgetting a well-known recipe or a familiar procedure at work, or forgetting how to navigate to a well-frequented location. Forgetting this sort of familiar information goes beyond brain blips such as failing to find a location you’ve been to only a couple of times, forgetting to run an errand, and not being able to recall information you never fully learned.


2. Increased or new forgetfulness that can’t be explained. Increasing forgetfulness for recent events (conversations, activities, and appointments) and/or newfound difficulty managing daily tasks because of memory problems (inability to recall taking medication or paying bills, for example) may be problematic. This is particularly true if the forgetfulness cannot be explained by a known medical, emotional, or situational issue. Some people experience temporary memory problems from stress, lack of sleep, side effects of medication, or medical issues, but memory tends to bounce back after the underlying issue is corrected. Also, it’s important to note that forgetting childhood memories and other “remote” information from many years ago is not a common early indicator of a memory problem (though it may occur in the later stages of a memory disorder), and waiting for this type of memory problem to appear could result in a delay in seeking help.


3. Others have noticed that your memory is worsening. It is common for people with a memory problem not to be fully aware of it, because they may not remember their own forgetfulness. Often, those we spend the most time with are the first to notice a memory problem and have a sense of how it has worsened over time.


Forgetfulness may be a potential problem if it






	Notably increases from prior levels


	Does not improve when mitigating factors (stress, lack of sleep, medication, etc.) are addressed, and worsens over time


	Involves forgetfulness of well-known information


	Impairs performance of familiar tasks


	Is noticeable to others








If you or a loved one has any or all of these warning signs, it does not mean that there is a definite memory disorder, particularly because memory can be influenced by dozens of factors. Rather, it indicates that you should discuss memory concerns with a health-care provider. This could lead to a workup to investigate possible contributing factors (see page 47, Navigational Force 2).


Now that we have reviewed the trajectories of normal and accelerated aging, let’s turn our attention to the last—and strongest—brain health trajectory: the High-Octane Brain.


TRAJECTORY 3: HIGH-OCTANE BRAIN


The top line in figure 1 on page 10 represents the trajectory of optimal aging, or the High-Octane Brain. A High-Octane Brain is one experienced by people with high levels of brain-healthy habits and many of the following outcomes:






	Decreased rate of Alzheimer’s


	Reduced rate of age-related brain shrinkage (atrophy)


	Slowed rate of cognitive aging


	Delayed expression of Alzheimer’s symptoms


	Decreased rate of Alzheimer’s-related cellular abnormalities in the brain


	Enhanced well-being and happiness








Although heredity shapes our brain health trajectory, it doesn’t fully define it. Even individuals with a genetic risk for Alzheimer’s and those with Alzheimer’s-related cellular changes can minimize the impact of these factors on their brain health by integrating brain-healthy habits. Hundreds of studies have shown that culturally diverse individuals with generally average intellectual abilities, with and without a hereditary risk for Alzheimer’s, have been able to enhance their brain health with specific brain-healthy lifestyle factors and, in some cases, even change the expression of their genetics.


A High-Octane Brain is defined by whether an individual has achieved his or her personal best brain health trajectory by incorporating high levels of brain-healthy habits. The High-Octane Tracker, which you will begin to use in part 2, integrates the top-five brain-healthy habits that will help you achieve a High-Octane Brain.


But how did we come to learn that a High-Octane Brain is even possible? As with many health-related breakthroughs, inspirational role models showed us the way.


The Fabulous Four


Olga Kotelko, who set 37 athletic world records and won 750 track and field medals between the ages of 77 and 95, was an athletic inspiration to people of all ages. What some don’t realize is that Olga was also a Brain Health Myth Buster in that she advanced our knowledge of brain health by defying myths about brain aging. At age 93, she had extensive brain imaging and neuropsychological testing that showed that her brain functioned similarly to the brains of women who were decades younger. In particular, the white-matter tracts in her brain—where information is shuttled rapidly between different regions, supporting skills such as reasoning, planning, attention, and information processing—looked especially youthful, particularly in the area that connects the right and left hemispheres of the brain (the corpus callosum). Olga also outperformed her peers on tasks of memory and information processing speed. It was believed that her regular exercise from age 77 on contributed to her exceptional brain health.49 Olga’s story helped overturn the popular myths that brain structure and function are always consistent with chronological age and that exercise started late in life does not improve brain functioning. Her story also debunked the myth that brain functioning in older adults couldn’t match that of people decades younger.


Olga’s excellent brain health was merely one of her many impressive traits. She also enjoyed a wonderful quality of life, as is often the case for individuals with great brain health. She greeted each day with laughter and was deeply involved with her children and grandchildren, her friends, her faith, and her community. She was also an author and loved Sudoku puzzles. She believed that maintaining an optimistic attitude was the foundation for her many years of excellent health. When she died in 2014, her obituary contained one of her most popular messages, which she wholly embodied: “Don’t focus on your age. Focus on how you age.”


Although it’s not possible to know if Olga’s athleticism, positive attitude, and deep involvement in life contributed to her superior brain health, data from multiple studies show that these habits and traits were similar to those of other Brain Health Myth Busters.


The Nun Study is an ongoing research project that has examined the activities, daily functioning, cognitive abilities, and brain autopsies of 678 Roman Catholic nuns from the School Sisters of Notre Dame congregation in Minnesota since 1986. The nuns in the study range in age from 75 to 106. The study has offered often surprising insights about Alzheimer’s. In many ways, nuns are an ideal group to study because their brain health is not typically affected by substance use and extensive school and health records allow researchers to learn about their previous experiences and also traits that may have impacted their later brain health. With these sorts of controls, the results of the Nun Study have been integral to our understanding of optimal brain aging.


One of the main findings of the study is that traits and experiences in early, middle, and late life are strongly related to the development of Alzheimer’s disease. For example, the linguistic density (complexity of ideas) of autobiographical essays written by the nuns at around age 22 was a significant predictor of developing Alzheimer’s. A full 80 percent of nuns whose writing was low in linguistic density went on to develop Alzheimer’s, compared with only 10 percent of those who exhibited high linguistic density.50 Another core finding was that the presence of small strokes increased the risk and severity of Alzheimer’s. This finding has been replicated in several studies since then and emphasizes the vital interaction between cardiovascular functioning and Alzheimer’s (for more on this, see page 47).


Perhaps most surprisingly, although nuns with greater levels of Alzheimer’s-related cellular abnormalities discovered during autopsy had greater memory impairment during life (as expected), the finding did not apply to everyone. Sister Matthias was one of the first sisters to participate in the Nun Study and was known as the gold standard for healthy aging. She was vivacious and happily involved in various activities, including knitting mittens for the poor and teaching others how to knit, until her death a few weeks before her 105th birthday.51 She was another Brain Health Myth Buster. Although her brain had a moderate level of the cellular changes associated with Alzheimer’s disease at autopsy—including a spread of the cellular abnormalities to her hippocampus (a core memory area)—she showed no symptoms of Alzheimer’s in daily life. Thus, she helped overturn the myth that Alzheimer’s-related cellular changes are always expressed in daily life as a problem with memory or other thinking skills.


She wasn’t the only one. Sister Bernadette, a teacher, had both a genetic risk for Alzheimer’s and Alzheimer’s-related brain changes at autopsy. However, like Sister Matthias, she never expressed symptoms of Alzheimer’s in her daily life. She also had very high performance on tests of memory and other cognitive functioning at ages 81, 83, and 84 before her death at age 85, and she showed no decline on memory testing over time.52


Similar case studies emerged to support this exception. Sister Mary had eight years of formal education before earning a high school diploma at age 41 and worked as a teacher until she retired at age 84. Even during her retirement, she stayed active in her community, read newspapers and books, prayed for children in different continents on different days of the week, and showed a keen interest in global events. For years before her death just before her 102nd birthday, her performance on cognitive testing remained strong. Similar to Sister Matthias and Sister Bernadette, her brain contained an abundance of cellular abnormalities associated with Alzheimer’s, but she never expressed symptoms of the disease.53


The Fabulous Four—Olga Kotelko, Sister Matthias, Sister Bernadette, and Sister Mary—challenged established notions about the resilience and functioning of the aging brain even in the context of Alzheimer’s-related changes. Similar findings have been noted in individuals from the Rush Memory and Aging Project54 and in many other studies.




[image: ] Individuals with Alzheimer’s-related cellular changes in the brain sometimes don’t express memory problems or other symptoms of Alzheimer’s.





SuperAgers


One important way researchers have learned about healthy brain aging is by studying rare individuals who age exceptionally. We refer to these people as SuperAgers. SuperAgers are at least 80 years old and have memory skills on a par with those of 50- to 60-year-olds, if not stronger. Compared with their peers of the same age, they also show less than half the rate of shrinkage in the cortex (the outer layer of the brain, involved in complex information processing). For example, over an 18-month period, while their peers exhibited cortical shrinkage of 2.24 percent, SuperAgers exhibited cortical shrinkage of only 1.06 percent.55


Dr. Sandra Weintraub on SuperAgers


Dr. Sandra Weintraub is a professor of psychiatry, behavioral sciences, and neurology at Northwestern University Feinberg School of Medicine. Dr. Weintraub and her colleagues Drs. Marsel Mesulam, Emily Rogalski, and Changiz Geula created the now global concept of SuperAgers. Research on SuperAgers has provided fascinating—and sometimes surprising—insights about this rare group of individuals.


How did you become interested in the concept of SuperAgers?


“All of us … we’re academic neurologists, neuropsychologists, psychiatrists, social workers … and we’re also clinicians… . We studied dementia so much, and it’s really hard to watch people get worse over time. And lots of us knew these anecdotal stories about people who don’t go that path, who have a different trajectory. And so we became really interested in the upside of aging, and we decided not to study ‘normal aging’ but rather to try to handpick people who are functioning at a level well beyond what is considered ‘normal’ for their age and even ‘normal’ for a much younger person.”




“WE’RE HOPING TO JOIN THE RANKS OF SUPERAGERS. WE’RE ALL TRAINING FOR SUPERAGING.”





Dr. Weintraub explained that SuperAgers are classified by their performance on a difficult test of list learning, the Rey Auditory Verbal Learning Test. She noted that some SuperAgers even have total recall of the list after 30 minutes. She explained, “There weren’t many other qualifications beyond extraordinary memory, other than you couldn’t have a prior diagnosis of a psychiatric or neurological disorder. Although some of our participants had a stroke midstudy, they couldn’t have it going in. We just thought, ‘Really, this is interesting. Let’s study this trajectory and try to figure it out. Can we learn something from it that we can then write a prescription for how to do this?’”


What has been most surprising about your work with SuperAgers?


“Our center has a theme. We call it ‘heterogeneity [variability] of cognitive aging and dementia.’ What’s so striking to us is how different older people are from one another. As people age, they take very different pathways, and I think the most important thing is to try to understand those that are in that upper echelon. But there’s no prescription for it.” Dr. Weintraub discussed several surprising findings in SuperAgers, including the following:


Some SuperAgers have significant life stress. She noted, “So you would think that severe stress during your life would damage your hippocampus. We have Holocaust survivors. I don’t think you can get any higher on the stress scale than that.”


Some SuperAgers have cellular evidence of Alzheimer’s. “There are some SuperAgers that have one silly neurofibrillary tangle in the hippocampus. One.” She noted that conversely, other SuperAgers had evidence of Alzheimer’s neuropathologic change on postmortem brain autopsy but did not express related symptoms.


SuperAger educational levels are variable. “We have people with very high levels of education. Then we have people with a high school education or less than high school.”


Are there commonalities among SuperAgers?


Although variability among SuperAgers is notable, Dr. Weintraub explained, some commonalities have emerged:


Resilience: “Neuroticism [being prone to experiencing negative emotions] is very low in this sample, and despite what’s happened to them in life, they’re amazingly resilient. There’s part of it that’s biology and then part of it that’s lifestyle. They have psychological resilience, and they have neuropathologic resilience.” Dr. Weintraub described how difficult it is to measure resilience, noting, “I think that we don’t really know how to measure resilience. We can give questionnaires. We can look at neurons … what we’re trying to understand is what is this resilience they have.”


Social engagement: Dr. Weintraub noted that although not all SuperAgers are extroverts, “These people, as a group, are highly social. They like to be with people. They are very interactive. They have social networks. We’ve had a couple of SuperAger parties because they have insisted that we have parties for them. These are parties where they want music and they want to dance. They’re very engaged. They just want to connect.”


Dr. Weintraub discussed the idea that von Economo neurons, which process social information, may represent a potential biological underpinning of SuperAger social engagement and that such neurons “are only found in social animals, which is kind of the initial hypothesis we had and why we specifically looked at those neurons.” She noted that SuperAgers have four to five times greater density in von Economo neurons than their cognitively normal-for-age controls.


SuperAger resilience and social engagement are long-standing traits, Dr. Weintraub explained. “This is nothing new. It’s not something they’ve developed in older age,” she added. Dr. Weintraub and her team are also looking at SuperAger life stories to better understand other characteristics of this rare group that are not easily quantified.


Can others cultivate the traits of SuperAgers?


Dr. Weintraub noted that although there is no prescription for SuperAging, “I think there’s a lesson to be learned. Knowing what your weaknesses are is really important. So if you’re in your thirties, forties, or fifties and you are neurotic [prone to experiencing negative emotions], get treated. Our mantra is ‘Treat what you can’—sleep disorders, depression, alcohol abuse, exercise, diet. Do whatever you can do that’s not going to hurt you. That’s our prescription. And it’s not going to cost to pay for online training that is not proven.”


Dr. Weintraub added, “I think that there’s a combination of nature and nurture, so that we cannot ignore either one or the other… . People need to be aware of what are their risks, so if they have [genetic problems], they’re going to have to go way overboard on the nurture side. And if they have good genetics … they probably could even do better if they keep the nurture up with the level of the genetics. So I think it’s kind of a combination of those factors, and people just need to be aware.”



SuperAger Overview




1. Our early life experiences are just some of the many factors that drive our brain health trajectories. Many SuperAgers had early life experiences that would seem likely to compromise their future brain health, including significant stress and low levels of education.


2. Emotional resilience, social engagement, and lower amounts of negative emotions are common and lifelong among SuperAgers. Social engagement may relate to a greater number of von Economo neurons, but overall these findings provide support for the potential role of positive emotional factors in brain health (more on this in chapter 7).


3. Nature and nurture are vital to determining brain health. Knowing your family history, your strengths, and your weaknesses can help you determine what actions to take to maximize your brain health. The intersection of these issues will be explored throughout this book.





OPTIMAL BRAIN AGING


Optimal brain aging can be defined in a “norm-referenced” way in which an individual’s functioning is judged to be superior to that of his or her peers. This is the case with SuperAgers, who score significantly higher on memory testing than their same-age peers based on normative data. Optimal brain aging also can be defined as “criterion-referenced,” in which individuals are assessed according to the level at which they meet specific criteria, such as how much they integrate brain-healthy habits.56 The High-Octane Brain is based on a criterion-referenced definition that measures the level at which an individual incorporates the brain-healthy habits linked to a decreased rate of memory decline and brain shrinkage, a decreased risk of Alzheimer’s, and enhanced well-being. When a criterion-referenced approach is used to define optimal aging, a High-Octane Brain becomes a possible outcome for almost every individual. That’s great news because we can’t all be SuperAgers!





TOP TAKEAWAYS



By 2050, the global population of older adults will double and the global rate of Alzheimer’s will triple. The following game-changing rules of brain aging provide powerful guidance to decrease the rate of Alzheimer’s and boost brain health:


1. Although there are genetic risk factors associated with Alzheimer’s (much more on that in chapter 2), there is no direct genetic cause for 99 percent of cases of Alzheimer’s. Although lifestyle factors are not the only factor involved in the disease, they are the most powerful proven tool we have to decrease the rate of Alzheimer’s and delay its onset.


2. For many people, Alzheimer’s is “silent” for decades, and symptoms may not start for 30 years or more after related cellular changes have occurred. The best defense against Alzheimer’s is a proactively healthy lifestyle, especially since there is no cure for the disease.


3. Brain Health Myth Busters show that it’s not inevitable to express symptoms of Alzheimer’s even if Alzheimer’s-related brain changes are present.


4. Our brain health trajectory—whether in line with the path of normal aging, accelerated aging, or the High-Octane Brain—is determined by far more than our genetics and early life experiences. Our behavior and habits are pivotal. The High-Octane Brain is associated with a significantly decreased risk of Alzheimer’s, a decreased rate of age-related brain shrinkage, and a slowed rate of cognitive aging.


5. SuperAgers are providing insights that will help us learn more about optimal brain aging. Research is under way to learn more about this incredible (and rare) group of individuals.


6. The lifestyle habits associated with the High-Octane Brain are not only our best defense against Alzheimer’s, they’re also the best tools we have to enhance our overall brain health and all that extends from it, including improved well-being and overall health.
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