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Introduction:
Where the Heart and Mind Meet



I believe that some of the best contributions to the greater good begin with our passions—and this book is no different. In 2009, my daughter Laura and I began planning what would eventually become Diet for the MIND. At the time, Laura was a certified personal trainer and nutrition consultant, about to begin her training at the Northwest Culinary Academy of Vancouver. She wanted to build on her already formidable skills in creating meals that were both delicious and nutritious. Simultaneously, I was establishing a new academic program in nutrition at Rush University in Chicago called “Nutritional Medicine.” The program was designed to teach practicing medical professionals—doctors, nurses, pharmacists, dentists, physical therapists, and the like—about the influence of nutrition on health and disease. Unfortunately, nutrition education is barely a footnote in medical training programs, yet it’s at the core of all matters in health and disease. This program was an attempt to bridge the gap in US medical education.


As part of the Nutritional Medicine program, I invited the leading experts in nutrition science to Chicago to lecture on different diseases. The courses were designed to take place in a two-day seminar series, three times a year. For each seminar, we flew in three or four distinguished guest lecturers from all over the country. Because of my doctoral training in nutritional epidemiology at the Harvard School of Public Health (recently renamed the Harvard T.H. Chan School of Public Health), I was fortunate to have many mentors and college friends who were the “best of the best” with respect to nutrition and health. Among these famous guest lecturers were faculty of Harvard University and the Harvard studies on nutrition and health, including Walter Willett, Frank Sacks, JoAnn Manson, Michelle Williams, Eric Rimm, Susan Hankinson, and Alberto Ascherio; and faculty of the Friedman School of Nutrition Science and Policy at Tufts University, including Irwin Rosenberg, Katherine Tucker, and Sarah Booth.


For each seminar, we invited all the lecturers to my home for a cozy gathering around a brain-healthy dinner. Laura created and prepared the meals, and each course was paired with a different craft beer created by my son-in-law Peter Crowley (husband of my older daughter, Clare), an international award-winning brewmaster and owner of Haymarket Pub & Brewery. Laura and I had many discussions around the planning of the meal courses so that they merged her dazzling skills with what we know about the science of nutrition and the brain. Once the meal plan was set, we enlisted Pete to pair each course with one of his craft beers to enhance the flavors and essence of the culinary experience.


As each dinner course was served, Laura and other members of our family described the food and beer contents, and their pairing flavors. We had such fun planning and executing these dinners, and our guests enjoyed the amazing talents of Chef Laura and Beer Maestro Pete. However, the star of these dinners, so lovingly prepared and delivered in honor of our celebrated guests, was my late husband, Jim. Jim had been diagnosed with head and neck cancer in February 2008. He was unable to eat or drink by mouth very early on in his four-and-a-half-year battle with the disease, and by 2011, he was barely able to talk. Despite his inability to enjoy the feast and participate in the lively conversation, Jim—the ultimate master of hospitality—participated in one of his favorite activities by assisting Laura as sous chef and serving each dinner course to the guests. Jim died in May 2012 and was not able to be part of the program’s later dinners. Other family members stepped in to help, including my sister-in-law Louise and future daughter-in-law Rachel.


The discussions Laura and I had around the planning and preparation of these dinners were the seeds for this book. It is the culmination of our mutual passion for nutrition and health and, most of all, for the love of family and friends. Food is central to the expression of love. My passion for nutrition arose with my first pregnancy and grew with my desire to ensure that my children were as healthy as they could possibly be. My other passion is science, and I was able to marry the two during my doctoral training in nutritional epidemiology at the Harvard School of Public Health.


For the past twenty years, I have been at the forefront of research in an area with tremendous implications for public health: the link between Alzheimer’s disease, cognitive decline, and diet. In 2015 my team put all this research together to develop the MIND diet score, which we found was associated with reduced risk of Alzheimer’s disease and slower cognitive decline. It is this research that I describe in part I of the book. I am eager to share what I’ve learned about this cutting-edge science as well as to share nutritious, easy-to-prepare recipes that support it. The eighty selections in part II of this book were created by Laura, who not only trained at a renowned culinary institute, but also grew up in a home where cooking and family meals were treasured and good nutrition was emphasized. Many of these recipes are family favorites for casual dinners or special occasions. They’re quick and easy to make, budget friendly, and ideal for everyday living. Both delicious and satisfying, the meals can also be used as a template for daily or weekly food plans or, if you are an experienced cook, as a healthy base for your own dishes. Laura and I hope you will enjoy them while also reaping the benefits they’re bound to create.


Jim’s love of food, family, and the camaraderie of meals and conversation is a fond memory and an important foundation of our children’s upbringing. The Morris family table is famous for good food and conversation. We’ve shared our table with many guests, and Jim was always a central part of these meals. This book is dedicated to him. He endeavored to enjoy every second of his sixty-six years of life, and he made everyone around him enjoy life, too.













PART I



MIND-HEALTHY SCIENCE













CHAPTER 1



Cognitive Decline and Dementia


As we age, our brains age, too. Our ability to think slows down, and we may experience occasional difficulty in, for example, recalling where we left our keys or retrieving a word or name. By all accounts, this is considered a normal degree of cognitive decline. It is a very different and more painful story, however, when you can no longer remember the way to get home or the names of your grandchildren. That is the experience of those who suffer from dementia, including Alzheimer’s disease. No wonder dementia and cognitive decline are among the most feared consequences of aging. Being able to reason, remember, and make decisions the way we always have connects us to the identity, personality traits, and relationships we spend our lives building. To live out our golden years with a healthy degree of brainpower is what we all hope for our future. I am happy to say that there is a great deal we can do to make this the reality for much of our lifetime.


Dementia is a widespread and growing public health problem. In 2015, Alzheimer’s disease, the leading type of dementia, affected more than five million adults in the United States and was the sixth leading cause of death. And while Alzheimer’s disease accounts for some 60 to 80 percent of all cases of dementia, many adults experience other forms of dementia, with symptoms including memory loss, difficulties with communication and language, trouble with focus and attention, and errors in visual perception, reasoning, and judgment. Fully one in three seniors dies with Alzheimer’s or another form of dementia. At this time, there is no cure for Alzheimer’s disease, and the treatments are largely ineffective. But take heart: the picture for prevention is not as bleak as we once thought.


At one time, Alzheimer’s disease was thought to be genetic, and the signs of dementia, like memory loss and confusion, were thought to be inevitable consequences of aging. However, over the last thirty to forty years, researchers have identified many factors that can cause or prevent the disease, most of which can be managed with effective treatments and/or through healthy lifestyle choices. This means that it is possible to delay the symptoms of dementia in later life by taking control of your health in your young and middle-aged adult years. And because many of these factors are known to be important for heart health, by adopting healthy lifestyle choices, you will be increasing your chances of maintaining not only a healthy brain but a healthy heart, too.


Rest assured that debilitating cognitive decline does not have to be your destiny. In fact, in this book you will learn many ways to keep your brain functioning at its best and your overall health vibrant as you age—and a lot of this has to do with what is on your plate. I am often asked whether young or middle-aged adults need to be concerned with changing their diet to prevent Alzheimer’s disease or to keep their brain healthy in old age, and the answer is a resounding yes! Key studies that followed young adult populations into old age observed that high levels of blood pressure, blood cholesterol, and obesity in middle age were associated with increased risk of developing Alzheimer’s disease and other dementias in old age. Healthy behaviors over a lifetime do matter, in terms of both optimum functioning in the moment and your health in the future. It is never too early or too late, and you are never too old to benefit from a healthy diet and lifestyle that preserve your mind and overall health.


In this chapter, I’ll describe the difference between normal cognitive aging and dementia, as well as the primary risk factors for dementia and why diet is important. I’ll discuss the role that supportive organs, like the heart, play in mind preservation and how oxidative stress and inflammation fit into the picture. Throughout, I have taken a strong scientific approach that encompasses the highest-quality data out there. My diet suggestions are based on a thorough review of the scientific literature from a broad spectrum of animal and human investigations—not just my own research. Each nutrient and food that I propose for brain health has the foundational backing of demonstrated biological mechanisms in the brain, metabolic system, or cardiovascular system and consistent results among high-quality epidemiological studies to support its relationship with health in human populations. In other words, every food and nutrient proposed is based on scientific evidence.


As a researcher, scientific evidence is obviously important to me, but it should also be important to you when creating a nutrition plan that supports your mind and body. If you’re being asked to tweak your diet, you deserve a substantial set of reasons why. Change is hard, and you shouldn’t have to cut back on cheese and meat just because I think it’s a good idea! Scientific evidence, on the other hand, is obtained through the systematic study of behavior and biological systems. This means that it is not a general impression formed by, say, a medical doctor through the evaluation and treatment of patients. It is also not the extrapolation of biochemical properties of cells in the petri dish to the hugely complex disease state in the human body. There are many ways in which these two theoretical approaches to disease causation are faulty and likely to result in theories that are completely off the mark. Unfortunately, they are the foundation of all too many books on diet and disease. What you will find here is advice based on my comprehensive review of the most rigorous scientific studies of nutrition and the brain. As an epidemiologist, my expertise is on the strengths and weaknesses of research study designs. This has allowed me to filter out the biased and unreliable studies and to focus on the strongest scientific evidence to identify the foods and nutrients that are important to brain health.


WHAT’S DIET GOT TO DO WITH IT?


Following a diet that is based on scientifically driven dietary recommendations is one of the most assured ways to keep your brain functioning at its best. You may have read that exercising, learning new tasks, and keeping socially active are helpful—and they sure are—but none of these activities would be possible without the right foods to fuel the brain.


The food you eat does more for your body than simply fill your stomach and satisfy your taste buds. At its most basic, you would die without food, because every organ of the body requires nutrients and other dietary components to function. Some of these dietary components are used to form basic cell structures. For example, dietary fats are incorporated into the membranes of neurons, or nerve cells, and the type of fat determines how well neurons transmit signals to other nerve cells in the brain or to your muscles and other organs. The omega-3 fatty acid DHA (docosahexaenoic acid), which comes from foods like fish and walnuts, is an important part of a brain-healthy diet. In fact, when DHA is part of the neuron’s surrounding membrane, it makes that neuron flexible and dynamic. This improves neurotransmission, which in turn impacts your ability to think more clearly and quickly. Also required are nutrients like folate, which builds DNA and new cells, and the powerful antioxidant vitamin E, which protects cells against oxidative injury. Other dietary components like carbohydrates and fats provide the fuels that are necessary for organs to function, including your brain.


The growing ranks of middle-aged and older adults in the population, along with commonly held fears of losing one’s memories and the ability to think, have increased the demand for dietary guidelines. I can speak directly to this demand because the link between Alzheimer’s disease, cognitive decline, and diet has been my major focus of research for the past twenty years. I am the principal investigator of the diet studies in two large population-based studies conducted at Rush University of risk factors for the development of Alzheimer’s disease, cognitive decline, and other common problems in older people. One of these studies, the Chicago Health and Aging Project (CHAP), began in 1993 and includes more than ten thousand residents age sixty-five and older living on the south side of Chicago. Participants of the study were evaluated every three years for health and lifestyle behaviors. Neurological evaluations for the diagnosis of Alzheimer’s disease and other dementias were also performed on a smaller number of randomly selected participants. The second study, the Memory and Aging Project (MAP), includes more than eighteen hundred residents living in retirement communities and senior public housing throughout the Chicago metropolitan area. Participants of the MAP study are evaluated annually for neurological conditions, cognitive abilities, and diet, among many other factors, and all participants have agreed to donate their brains when they die. These studies, funded by multiple grants from the National Institutes of Health and the Alzheimer’s Association, have generated numerous findings of dietary associations with neurodegenerative diseases like Alzheimer’s and have helped shape my understanding of how diet can affect the way the brain ages and potentially declines. The results of these studies were also instrumental in my team’s development of the MIND (Mediterranean-DASH Intervention for Neurodegenerative Delay) diet to prevent cognitive decline and Alzheimer’s disease. We are currently conducting a large randomized trial of the MIND diet that will be the definitive test of whether the diet is truly protective against cognitive decline and neurodegenerative changes to the brain.


To briefly sum up the findings of my Rush diet studies, we found that study participants had a lower risk of Alzheimer’s disease and slower rate of cognitive decline with:
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We’ll explore these dietary factors in later chapters, along with recipes that incorporate the foods that best support them.


COGNITIVE AGING 101


Cognitive function—or more simply, your ability to think—is central to navigating everyday life. Reasoning, planning, remembering, using language to communicate, and processing information efficiently are a few ways that you do this. In fact, simply getting dressed in the morning involves many of these cognitive skills all at once. You use reasoning to realize it’s cold outside and you should put on wool pants instead of shorts; planning, to first take off your pajamas and underwear before putting on clean clothes; and memory, to remember where you keep your clean clothes. We are not even aware of how much our cognitive skills get us through the day—until, that is, we observe the breakdown of these skills in a person with dementia.


Most of us will experience some decline in thinking abilities as we age as part of the normal aging process. Even so, there is a lot of variability from one person to the next in the rate at which thinking abilities decline, just as there is a lot of variability in peak intelligence. By peak intelligence, I mean our most fully developed intelligence, which occurs at some point in young adulthood. A host of factors determine a person’s peak intelligence, including genetics, education, nutrition, and physical activity, to name just a few. Environmental and social factors also play a role—just as good nutrition and lots of exercise contribute to a better functioning brain, a person who grew up in an environment with books, games, and a lot of positive interactions with loving adults will benefit intellectually. And while aspects of these factors will also impact the rate at which your cognitive abilities decline during old age, the degree to which these early life factors affect cognitive decline is not currently known. What we do know is that a well-developed and healthy brain going into old age has a far greater capacity to ward off infections, oxidation, and other injuries that are a part of normal life. Biologically speaking, an optimally developed brain is likely to have more neurons and neural connections to carry on brain function when neurons die or cell systems fail, both of which are an inevitable consequence of aging.


In the large Chicago Health and Aging Project population study I mentioned earlier, we measured cognitive abilities of the same individuals every three years. One of the things we did was track how each person’s mental function changed over six years, across participants age sixty-five and older—years in which cognitive decline is most likely and apparent. What’s interesting is that many people did not exhibit decline over the six-year period, or even improved their scores on the cognitive tests, and the rates of decline for others ranged from a little to quite a bit. Studies that investigate cognitive decline are designed to identify the factors that are associated with either an increase or decrease in individual rates of decline. The best scientific evidence comes from studies that use multiple cognitive tests to measure a range of cognitive abilities and that use multiple time points of cognitive assessment. This type of study design makes it possible to tease apart individuals’ peak cognitive performance from the decline in that peak ability. When you consider how complex the brain is, and all the different types of thinking skills that go into everyday activities, you can appreciate that measuring all of this with accuracy is quite difficult but also essential.


The best studies, then, are those that use a number of tests to measure each cognitive skill, such as memory, attention, reasoning, and thinking speed. The use of multiple cognitive tests ensures that researchers have an accurate picture of a person’s thinking ability at that point in time. Now, to investigate changes in thinking abilities, we need to conduct these tests multiple times over a number of years. In the Rush Memory and Aging Project, nineteen cognitive tests are administered to the study participants every year, and many of the participants have been in the study for ten years or more. This kind of study provides precise information about cognitive decline. As you can imagine, this is also expensive and time-consuming; for that reason, there are few studies out there with this kind of extensive information on cognitive decline. In fact, many of the studies in the field of aging have used just one test to measure cognitive function, and have administered the test at just one or two points in time. It is difficult to interpret the findings from these kinds of studies, particularly those with just one test at one time point. And in these cases, it is not possible to separate a person’s peak intelligence during his or her younger adult years from declines due to aging or disease. That’s why long-term assessments are not only the best way for us to understand a disease process but also the most precise way for us to translate what we’ve learned into advice that will help you live your very best life. The advice that I give in this book is backed up by findings from these high-quality research studies conducted at Rush.


WHEN COGNITIVE DECLINE ISN’T DEMENTIA


Dementia is a general term for decline in mental abilities that is severe enough to interfere with daily life. There are a number of different types of dementia, but the primary ones are Alzheimer’s disease, vascular dementia, and Lewy body dementia. They are largely distinguished by the type of pathology found in the brain. Lewy body dementia, for instance, occurs when protein deposits, called Lewy bodies, accumulate in the neurons, which causes them to die. Lewy bodies are also found in patients with Parkinson’s disease, which is a progressive disorder of the nervous system that affects movement. There are also dementias associated with nutrient deficiencies, such as pellagra, a disease caused by niacin deficiency, and hypocobalaminemia, a neurologic syndrome caused by vitamin B12 deficiency. Alzheimer’s disease is the most common type of dementia.


Many older people—some 15 to 20 percent—will experience a significant decline in their usual cognitive abilities, such as memory or reasoning, but not to the extent that it interferes with their ability to perform daily-life activities. This condition is known as mild cognitive impairment (MCI). Individuals who have MCI are still able to take care of their usual responsibilities. Even though they are at increased risk of developing dementia, many people with MCI never present with the disease.


A significant amount of age-related cognitive decline can’t be attributed to the brain pathologies that have been identified and associated with dementia. In fact, a number of treatable conditions can cause dementia-like symptoms. Some of the more common ones are depression, drug use and interactions, thyroid problems, alcohol abuse, and certain vitamin deficiencies. If you notice problems with your memory or thinking abilities, please see a doctor, preferably a neurologist, who can evaluate you for these conditions.


Thyroid issues and vitamin B12 deficiency, for instance, are two of the more common alternative causes for dementia-like symptoms. Hypothyroidism, or low thyroid levels, affects one in eight adults—with women being more than five times as likely to have this condition than men, and about 60 percent go undiagnosed! Confusion and memory loss are among these symptoms, along with weight gain, low energy, fatigue, depression, and stiffness or aches in muscles and joints. Daily use of the synthetic thyroid hormone levothyroxine restores thyroid levels and reverses the symptoms. And then there’s vitamin B12 deficiency. A small percentage of vitamin B12 deficiency cases are due to a condition called pernicious anemia, caused by an inability to absorb vitamin B12. However, many more middle-aged and older adults have insufficient levels of vitamin B12 due to less efficient absorption, common with aging; low intake of vitamin B 12–containing foods; excessive alcohol consumption; or use of antacids and other medications that lower the acidity of the stomach, which makes it harder to absorb vitamin B12 from the diet. Vitamin B12 is essential to the formation and maintenance of myelin, a fatty sheath that covers the axons of neurons and enhances electrical impulses in neurotransmission. This vitamin is obtained almost exclusively from animal products, such as meats, fish, eggs, cheese, and milk—so vegans, vegetarians, or others who consume a limited amount of animal products are at greater risk of insufficient nutrient intake of vitamin B12.


Middle-aged and older adults who experience low levels of energy, shortness of breath, tingling in their fingers, confusion, or depression would do well to have their physicians check whether their levels of vitamin B12 are low or low-normal. Depending on the reason for vitamin B12 insufficiency, vitamin supplements or monthly injections may be the most effective way to restore the vitamin levels. Without treatment, vitamin B12 deficiency syndrome can cause irreversible neurologic damage, including cognitive impairment. Vitamin B1 (thiamin) and vitamin B3 (niacin) also have deficiency syndromes that involve cognitive impairment, but deficiencies in these nutrients are rare in the United States, and the scientific evidence to link low-normal dietary intake of these vitamins to cognitive decline or dementia is limited.


A DETAILED LOOK AT ALZHEIMER’S DISEASE


Dementia that entails a decline in memory-related abilities is central to Alzheimer’s disease. And while memory loss is the defining clinical characteristic of Alzheimer’s, to be diagnosed with the disease, a second type of cognitive impairment must also be evident. Such deterioration could include problems paying attention, orienting to time or place, understanding the lines of a story or conversation, communicating an idea to others, understanding visual images and spatial relationships, or making the right decision when presented with alternative options.


The memory loss that is associated with Alzheimer’s disease is much more serious than the mild, occasional mental lapses that come with normal aging—for instance, temporarily forgetting the name of an acquaintance. Alzheimer’s disease typically begins in the part of the brain that controls learning, so one of the early symptoms is difficulty remembering newly learned information. In this scenario, the person might have trouble remembering appointments or upcoming events or need to rely more heavily on memory aids like reminder notes. Another early sign is asking for the same information repeatedly. An initial Alzheimer’s diagnosis commonly comes when a family member notices that a loved one asks the same questions over and over and also has problems with dressing or preparing a meal, or is suddenly mismanaging money. Think of the sixty-five-year-old man who can’t figure out how he’s related to his son and doesn’t know how to operate a can opener, or the fifty-year-old woman who can no longer manage her checkbook to pay bills and gets lost driving to the local grocery store.


As the disease progresses, those with Alzheimer’s lose their ability to carry on a conversation, may be confused about time and place, and are unable to make good decisions. They become easy prey for telemarketers and others who convince them to give out large amounts of money. More severe stages of the disease may result in disorientation; mood and behavior changes; confusion about events, time, and place; baseless suspicions about family, caregivers, or friends; delusions and depression; and difficulty speaking, swallowing, and walking. Eventually, a person with Alzheimer’s disease loses the ability to carry out basic daily activities like dressing, bathing, eating, or using the bathroom.


Inside the Alzheimer’s Brain


As we age, most of us will have some degree of one or more pathologies—or disease characteristics—in the brain that are linked to different dementias. In fact, it is rare that the brain of an older person has no evidence of brain pathology. The two that are typical of Alzheimer’s disease are beta amyloid plaques and neurofibrillary tangles.


Amyloid plaques occur when an abnormal protein called beta amyloid accumulates into a plaque that forms outside of the nerve cells, or neurons. The amyloid plaques can interfere with communication among these cells. Nerve cells make up the brain, the central nervous system of the spinal cord, and the nervous system that extends into our arms, our legs, and our body’s organs. These cells are highly electric so they can process and transmit information to other cells through neural networks. When amyloid plaques build up in the brain, they interfere with the neurons’ ability to communicate with one another to produce a memory or perform a task.


Neurofibrillary tangles are tangled nerve filaments that occur within the neuron itself, making it difficult for the neuron to function properly. These filaments are like tubes that transport nutrients and other essential molecules within the cell. A protein called tau is an essential component of these nerve filaments. When tau is damaged, it collapses into twisted strands called tangles. Amyloid plaques and neurofibrillary tangles are found in almost every older brain to some degree. It is the extent of the neuropathology that determines whether someone is diagnosed with Alzheimer’s disease. Plaques and tangles in the brain will lead to neuron loss, and the brain tissue will gradually atrophy. Brain atrophy is substantial in severe stages of Alzheimer’s disease. The hippocampus, a primary brain region involved in memory, is one of the first areas where these plaques and tangles begin to form in people who develop Alzheimer’s disease.


Very commonly, individuals will have not just one type of disease neuropathology but multiple neuropathologies—for example, some combination of plaques and tangles, brain infarcts (causing strokes), and/or Lewy bodies. In the Rush community studies that followed groups of individuals who initially didn’t have dementia all the way to their death, it was discovered that in the brains of participants with neuropathologically defined dementia, more than two-thirds (68 percent) had Alzheimer’s disease neuropathology, and more than half had multiple neuropathologic diagnoses.1 The most common combination was of Alzheimer’s disease and stroke—that is, these brains had brain infarcts in addition to Alzheimer’s plaques and tangles. It was also discovered that the more types of neuropathologies present in the brain, the greater the chance that the participants showed signs of dementia before their death. Those who had multiple neuropathologic diagnoses were actually three times more likely to exhibit signs of dementia when they were alive.


Recent advances in brain imaging and Alzheimer’s disease research have taught us a great deal about the very beginnings of dementia, twenty to thirty years before clinical symptoms occur. The National Institute on Aging and the Alzheimer’s Association sponsored a special task force of prominent researchers in Alzheimer’s disease to describe the sequence of events leading to the development of the disease.2 A lot of the information they used to map this process was based on brain-imaging techniques, such as magnetic resonance imaging (MRI) and positron emission tomography (PET). From these images, we know that the first signs of brain dysfunction occur in the synaptic transmission of neurons. The accumulation of amyloid plaques in the brain also occurs early in the disease process. In fact, there is a great deal of amyloid plaque accumulation before the neurons begin to show evidence of injury through tangled tau proteins. These telltale signs of neuronal injury and death eventually show up on brain imaging as shrinking of the hippocampus and other regions of the brain. Signs of decline in cognitive abilities follow. The rate at which cognitive abilities decline to levels that are characteristic of mild cognitive impairment and dementia varies greatly from person to person.


Vascular Dementia


Vascular dementia is the second most common form of dementia and is a prime example of how diseases and conditions involving the cardiovascular system can bring about disease in the brain. The brain is nourished by a dense network of blood vessels, and about a quarter of the blood that is pumped from the heart is delivered to the brain through this vast arterial system. Blood provides oxygen and fuel to the billions of cells in the brain. Some individuals with dementia have pathologies in the brain that are caused by vascular disease, including obstructions of circulation within the small arteries of the brain or damaged brain tissue caused by strokes. Vascular dementia caused by stroke is more likely to present as an abrupt decrease in cognitive abilities as opposed to the slow, progressive decline that occurs with Alzheimer’s dementia. Symptoms of the brain injury can be observed in just a few days and, depending on the region of the brain where the stroke occurred, may result in a sudden loss in the ability to use language appropriately or to name common objects (keys, door, cat) correctly.


PROTECTING AGAINST DEMENTIA THROUGH COGNITIVE RESERVE


When you have a thought, smell a rose, or walk a step, your neurons are involved. They talk to one another through networks of synaptic connections. A synapse is the gap between two neurons in which either an electrical or chemical signal passes from one neuron to the other. There are about one hundred billion neurons in our brains and one hundred to five hundred trillion synapses. Each neuron may have thousands of synaptic connections. Proteins are involved in both the release of the signal (presynaptic protein) and the receipt of that signal (postsynaptic protein). One way that scientists study brain health and function is to analyze brain tissue in the laboratory to quantify the number of these synaptic proteins. These studies have shown that there are fewer synaptic proteins in the brains of people with dementia as well as in people without dementia whose thinking abilities have declined. Nutrients are one of the body’s natural defense mechanisms against the loss of synaptic proteins. For example, DHA in the neuronal membrane helps maintain the normal structure and functioning of the neuron, and vitamin E in the neuronal membrane can quickly neutralize free-radical molecules that are generated as the neuron works to transmit signals to other neurons.


One of the more surprising findings in the world of Alzheimer’s research is that a large number of people who have significant numbers of plaques and tangles in the brain never progress to clinically manifest the disease. In fact, in studies conducted at the Alzheimer’s Disease Center of Rush University, about one-third of individuals who have a diagnosis of Alzheimer’s disease, based on the severity of neuropathologies in their brains, have no clinical evidence of the disease. Their cognitive abilities were intact up until their death. These study participants had been tested extensively on an annual basis, completing nineteen cognitive tests and undergoing a neurological examination, and yet they did not show evidence of dementia. It wasn’t until after their deaths that scientists discovered that their brains were filled with plaques and tangles! A prevailing theory for why this happens is that these individuals have greater neural reserve—that is, an abundance of neurons and synaptic connections that allows the brain to function by going around the diseased neurons and brain pathologies. The theory of neural reserve is thought to be the underlying mechanism that explains why participating in cognitive and social activities is associated with lower risk of developing dementia. In other words, activities that stimulate the brain, like doing crossword puzzles, playing bridge, and learning how to play a musical instrument, protect against the cognitive dysfunction associated with dementia by increasing the number of synaptic connections so that the brain can function normally despite the presence of plaques and tangles. Based on what we have learned from animal studies, it is also quite possible that certain nutrients, such as DHA and vitamin E, grow neural reserve by increasing synaptic connections and decreasing neuronal injury and death.


THE ROLE OF OXIDATIVE STRESS AND INFLAMMATION


It’s believed that the process of plaque and tangle formation is caused by accumulated damage to neuron cells as a result of oxidative stress and inflammation. Oxidation is a natural phenomenon that occurs when single molecules with a free electron, also known as free radicals, are released in chemical interactions of the brain. Single molecules of oxygen are a common free radical in the brain. Free radical molecules are generated as part of normal metabolic processes, but there are also external sources of free radicals, like smoking, poor diet, infection, and air pollution. The body has natural defense mechanisms to minimize the damage that free radicals have on the brain, and nutrients are fundamental to this process. Vitamin E is one of the more important antioxidant nutrients in the brain. A key to lowering oxidative stress is to consume a diet abundant in antioxidant nutrients and at the same time minimize your body’s exposure to free radicals by avoiding fried foods, saturated fats, and smoking.


Inflammation is another natural and healthy process that is designed to defend the body from harmful pathogens or injuries. But too much inflammation is a bad thing. When a tissue is injured, the cells initiate an inflammatory response that attacks the injury’s cause, clears the damaged tissue, and gets to work repairing the insult. The problem occurs when damage to the tissue becomes chronic. Thankfully, we now know some of the triggers of chronic inflammation: abdominal fat, obesity, high blood sugar, high LDL blood cholesterol, high triglyceride levels, and high blood pressure. Even better, these are all factors that most of us can control through diet, exercise, and getting enough sleep.


HEALTH AND LIFESTYLE FACTORS LINKED TO BRAIN HEALTH


The factors that have been linked to a decreased risk of dementia are maintaining a healthy diet, managing cardiovascular-related health conditions, exercising, getting quality sleep, participating in activities that are cognitively and socially stimulating, and having a positive response to life stressors and overall outlook on life.


When I say “decreased risk,” I do not mean that you will avoid dementia altogether but that your chances of getting the disease will be somewhat lower. An individual may still get Alzheimer’s disease even though they lead a pristine life in terms of having an excellent diet; being active physically, socially, and cognitively; and having no chronic diseases or excess weight. This is true for most chronic diseases that have multiple contributing causes, including heart disease, diabetes, and hypertension. We are still learning what all the factors are that increase or decrease one’s risk of dementia. There may be predisposing genetic characteristics, risk due to exposure to environmental hazards, or other unknown risk factors that we have yet to learn about. But in general, most people who follow these healthy lifestyle behaviors, and keep chronic conditions under control, will reduce their chances of developing dementia later in life. And for those who might eventually be unfortunate enough to fall victim to the disease for whatever reason, following these healthy lifestyle behaviors will likely result in delayed onset.


Leaving aside diet, which I’ll discuss at length in chapter 2, let’s explore some of the known risk factors of dementia.


Cardiovascular-Related Health Conditions


One of the most useful and fascinating data findings has been that many of the factors that reduce the risk of developing Alzheimer’s disease and cognitive decline are also known to be important for having a robust and healthy heart. In fact, each of the major cardiovascular risk factors that lead to heart disease and stroke—high blood pressure, abnormal blood cholesterol levels, obesity, and diabetes—has also been linked to an increased risk of developing dementia and of increasing decline in cognitive abilities with age. This means that if you work to prevent one disease, you are simultaneously working to ward off the others. There are many effective medications that can control these conditions and reduce your risk of increased cognitive decline or of developing dementia. However, each of these conditions can be largely controlled through diet, exercise, maintaining a healthy weight, and getting quality sleep.


In one rare study that compared a lifestyle intervention with drug therapy for preventing diabetes, the lifestyle intervention won! The study, called the Diabetes Prevention Program, randomly assigned 3,234 obese prediabetics to treatment with metformin, a diabetes medication, or to a program of diet and exercise designed to decrease body weight by 7 percent.3 At the end of three years, the incidence of diabetes was reduced by 58 percent with the lifestyle intervention and by 31 percent with metformin, as compared with a placebo.


Obesity in middle age has been linked to greater cognitive decline and to increased risk of dementia in later years. Therefore, it is important to control weight early in life, even though it gets harder and harder as we age. A natural process of growing older is loss in lean body mass, including muscles, organs, and bones, and an increase in fat tissue. With the loss in lean tissue comes a decrease in water. Joints and arteries stiffen. The greater accumulation of fat occurs in the mid-region, especially around the internal organs. (Think of the middle-aged “beer gut.”) This process begins around the age of thirty. From age forty to seventy, the average loss in height is about a half inch every ten years, with greater reductions after age seventy. An average person can expect to lose up to three inches in height by old age and amass one-third more fat tissue compared with young adulthood. Although it is by no means inevitable, most people gain weight up to the age of fifty-five for men and sixty-five for women. Then the process of weight loss begins, due largely to the fact that fat weighs less than muscle. The extent of these later life changes in fat and lean tissue depends on diet and physical activity, lifestyle behaviors that are in our control, so watching our diet and making a routine of aerobic and strength exercises will minimize the amount of weight gain and loss in lean mass that comes with aging.


A number of studies conducted in industrialized countries like the United States have shown that changes in blood cholesterol and blood pressure mirror the weight increases from young to old adulthood. Blood cholesterol begins to rise around age twenty until about age sixty or sixty-five. Total cholesterol levels tend to be higher for men than for women before age fifty, but after age fifty, when women transition into menopause, the levels are higher for women. Cardiovascular risk increases when LDL cholesterol, the bad cholesterol that builds up in the arteries, is greater than 130 mg/dL, and when HDL cholesterol, the good cholesterol that helps remove the bad cholesterol from the arteries, is less than 50 mg/dL. According to the Centers for Disease Control and Prevention, 31.7 percent of the US adult population has high LDL cholesterol, and only one in every three of these adults has their cholesterol under control.


Blood pressure follows a similar aging pattern. Before age fifty-five, men have a higher prevalence of hypertension, but after menopause, women exceed men in prevalence of the disease. As we age, our arteries tend to become less elastic, so that the heart has to work harder to pump blood; this causes a rise in the pressure of the blood through the arteries. For this reason, systolic hypertension (the higher number) is more common than diastolic hypertension in old age. The Joint National Committee on the Prevention, Detection, Evaluation, and Treatment of Blood Pressure defined hypertension as blood pressure levels greater than 140/90 mmHg. A whopping 80 percent of the US population sixty-five and older has blood pressure levels in the hypertension range.


During a time when one drug trial after another has failed to show effectiveness for the treatment of cognitive impairment and Alzheimer’s disease, the dementia field was stunned by a 2015 report of a Finnish trial demonstrating reductions in cognitive decline through management of vascular risk factors and lifestyle interventions. The trial, called FINGER (Finnish Geriatric Intervention Study to Prevent Cognitive Impairment and Disability) randomly assigned 1,260 older individuals age sixty to ninety to one of two groups.4 One group received counseling to improve their diet, increase their exercise levels, participate in cognitive training, and monitor their blood pressure and weight. The control group received advice on the importance of these lifestyle and health factors in maintaining cognitive abilities but did not receive the intensive attention to individual lifestyle changes or the opportunities to participate in exercise and cognitive training programs. After two years, the group that received the multipronged program to improve lifestyle behaviors and address vascular risk had significantly less decline in cognitive test scores compared with the simple advice group.


Another fascinating study compared the risk factors for dementia in an African American population living in Indianapolis, Indiana, and a Yoruba population living in Ibadan, Nigeria.5 They found that weight and levels of blood pressure and blood cholesterol were much lower in the Nigerian population than in the Indianapolis one. The prevalence of diabetes was also lower. The low rates of cardiovascular conditions were likely influenced by the mostly vegetarian diet of the Nigerian population. The low-calorie, low-fat diet consisted primarily of tubers or roots like yams and cassava, grains such as rice, and small amounts of fish. Fish is the major source of protein in the Nigerian diet, primarily herring, tilapia, mackerel, and catfish. The body mass index (BMI) among the Nigerians was on average 22 in females and 21 in males. This compared to BMIs of 29.8 and 28.3 for females and males, respectively, in the Indianapolis African American population. A particularly striking finding in this study was that the rate of dementia in the African Americans was nearly three times higher than that in the Yoruba! This is an amazing contrast when you consider the advanced medical and environmental technologies and treatments that we have in the United States that aren’t available in Nigeria.


Finally, in long-term studies of dementia that followed individuals all the way from middle to late adult years, those who developed dementia later in life had the highest levels of blood pressure, blood cholesterol, and obesity during middle age. And what is particularly interesting is that for each of these vascular conditions, there was a much steeper decline in the levels in the late adult years among those who contracted dementia, so that after age seventy-five the levels were actually lower than in the individuals who remained dementia-free. We don’t fully understand why this might occur, but these factors are interrelated, and one of the consequences of dementia is weight loss.


Obesity, blood pressure, and blood cholesterol level are greatly affected by diet. Taking strategic and nutritious steps, then, will have an undeniable impact on how fast you age and on your health over the long term. You can’t argue with the numbers, and science tells us over and over that diet and exercise will help you significantly decrease the age-related increases in blood cholesterol, blood pressure, and weight—and decrease age-related declines in brain function. When you give your body what it needs to thrive, you can’t help but benefit in the immediate and long term.


Exercise


It is remarkable how diet and physical activity are at the root of nearly all major chronic conditions and diseases. Focusing on these two basic components of daily living is key to aging healthfully. Physical activity and aerobic fitness are critical to maintaining a healthy cardiovascular system as well as a healthy brain. Aerobic fitness results in less shrinkage of the brain with age and slower decline in cognitive abilities.


It is not possible yet to target a minimum number of hours or number of times per week of physical activity for maintaining brain health. What we do know is that aerobic activity and aerobic fitness are better than nonaerobic forms of exercise, such as weight lifting. Aerobic activities like walking, running, swimming, and cycling use your large muscles in a rhythmic way for a sustained period of time, which requires the heart to pump blood to deliver oxygen to your working muscles. These activities improve the performance of your heart and lungs, especially if your activity is intense enough to increase your heart rate to the point that you’re out of breath. Nonaerobic activities simply aren’t as effective because they typically don’t last as long and don’t require the heart to fuel the muscles with oxygen. Whereas nonaerobic exercise has been demonstrated to benefit older adults by strengthening muscles and bones and improving coordination, thereby reducing the occurrence of falls and improving mobility, it is the improvement of circulation to the brain that aerobic activity affords as well as the ramped-up production of certain hormones (such as BDNF, or brain-derived neurotrophic factor) that protect cognition and stimulate neuron growth.


In one clinical trial, 120 older adults without dementia were randomly assigned to moderate-intensity aerobic exercise or to stretching and toning three days per week.6 MRIs of the brain were conducted at the beginning of the trial and again after six months and one year. After a year, the stretching control group experienced a 1.4 percent decrease in the volume of the hippocampus, the region of the brain associated with memory, but the aerobic exercise group had a 2 percent increase in hippocampal volume. Greater increases in hippocampal volume were correlated with both improvements in aerobic fitness level over the one-year interval and with increases in BDNF. Further, increased hippocampal volume was directly related to improvements in memory performance. In other words, taking brisk walks on a regular basis may help you avoid those annoying memory lapses when you are unable to retrieve words in a conversation or remember names at a social function.


Sleep


Sleep is another lifestyle factor that has been found to impact the brain. Numerous studies have shown that loss of sleep impairs memory, attention, and the ability to problem solve at any age. Furthermore, fragmented and poor-quality sleep in our older years has been associated with faster cognitive decline and greater risks of Alzheimer’s disease and stroke. The recommendation that adults get seven to eight hours of sleep a night to maintain good physical and cognitive health is linked to studies that observed lower rates of a number of chronic diseases—including heart disease, diabetes, stroke, and cognitive impairment—with adequate sleep. So, it makes good sense to do your best to meet this requirement.


As we age, our sleep patterns change, even though the total time required for sleep does not change. Our sleep is more easily interrupted, we get up more frequently during the night, and the period of deep sleep decreases. Our internal clocks change so that we tend to get sleepy earlier in the evening and to wake earlier in the morning. In addition to these changes, the aging process causes the tissues lining our airways to sag, just as our skin begins to sag, and this increases the tendency to snore and the development of sleep apnea, conditions that can decrease the amount of oxygen that gets to the brain. Severe apnea has been shown to have harmful effects on brain tissue, leading to neuronal cell death and impaired function. Sleep apnea is very common with older age, affecting as many as two-thirds of adults age sixty-five and older, and excess weight is the strongest predictor.


Research on sleep and the brain is relatively new, but some exciting new discoveries suggest that it is during sleep that toxins, like the abnormal proteins that form Alzheimer’s plaques, are flushed from the brain.


How do we make sure that we get the restorative benefits of sleep? Sleep experts recommend instituting a regular routine of to-bed and to-wake times, getting daily exercise and outdoor light exposure during the day, and restricting coffee consumption to before noon and alcohol to no later than two to three hours before bedtime. Sleep medications may work, but experts warn that regular use can actually impair the ability to sleep soundly and can even diminish cognitive functioning.


There’s no question that it is important to put more effort into maintaining good lifestyle habits as you age, because it becomes more and more challenging to get good quality sleep, maintain a healthy weight, and keep your body running efficiently.


Cognitive and Social Activities


There have been a lot of studies on cognitive activities and exercises to maintain cognitive abilities with age. Most have found that participation in any intellectual activity—for example, reading books and newspapers, doing crossword puzzles, playing games or musical instruments—slows decline in cognitive abilities. Several randomized trials have tested the effectiveness of various cognitive exercises in preventing decline in abilities. The results of these trials have indicated that the exercises were effective but that they were very specific and did not translate into other areas of cognitive functioning. For example, cognitive training in memory does not appear to improve the ability to solve problems. For well-rounded enrichment, you need to mix up your activities. Learning a new skill that is both fun and challenging can be particularly effective; try learning a new language or learning how to play a new musical instrument. Challenging the brain with cognitive activities is key.


Keeping socially active and having a purpose in life have also been found to protect against cognitive decline with age and the development of dementia. Brain-healthy social activities involve interacting with others in ways that make you feel connected, participating in purposeful activities with others, and maintaining meaningful social relationships. In our Chicago studies, the participants who were frequently socially active had 70 percent less decline in their cognitive abilities compared to those who were infrequently active.7 However, if the interactions with others were negative, greater cognitive impairment and faster decline resulted.8 In addition, the participants who expressed loneliness had a faster rate of cognitive decline, and the risk of Alzheimer’s disease was more than doubled.9 What this means for you and your mind is that any increased stimulation that occurs in a social setting should be positive. Attending dinners with family—one of my favorite pastimes—is a great example of an activity that maintains brain function (unless, of course, the interactions with family are stressful or negative).


Positive Outlook on Life


Personality characteristics can also affect the brain. Having a positive response to life stressors and overall outlook on life has been related to lower risk of dementia. In our Rush studies, those participants who were more prone to psychological distress (they had a tendency to be tense and jittery, and worriers) declined at a faster rate than those who experienced low distress.10 By contrast, the participants who expressed a greater sense of purpose in life and felt good about their lives and their future were significantly less likely to develop Alzheimer’s disease.11


After reading this chapter, you should be getting the idea that you have a lot of control over how well you age. Leading an active life—cognitively, physically, and socially—can lower your chance of developing dementia, as can maintaining healthy levels of weight, blood pressure, blood cholesterol, and sleep. The remaining chapters of the book provide an understanding of how diet plays a key role in all these factors, and what basic steps you need to follow to keep your brain healthy.
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