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Introduction: 
The Dinner Table



by Laura Morris




“Some people might look at what I do and wonder how I could love it—so much of it is statistics and numbers and reading and writing very technical documents. My kids look at me like I must be crazy the way I can get positively giddy about my data. My passion drives me to pursue the never-ending circle of questions and answers in my scientific field, and to do it in the face of continual criticism and rejection that make up the scientific world. There are as many theories and interpretations of the same data as there are scientists. Our limitations as human beings inhibit our understanding of truth. I view science as a great onion in which we peel back one layer after another. Each layer gives us another piece of understanding about the world we live in, but a view that may change when we peel back the next layer, the next discovery. This can cause much frustration when the science world seems to flip-flop. But these flip-flops are a necessary by-product of the process. As we peel off the layers of the onion, we may never get to the ultimate truth of our worlds even though we increase our understanding. Appreciation and enjoyment of the process of seeking truth must be what it is all about. And perhaps what life itself is all about. The journey and the love and the faith in our quest are the very heart of happiness and joy.”


—Dr. Martha Clare Morris





The dinner table was a sacred place in our home. Some of my earliest memories are of my family gathered around, my mom smiling as she usually did, dressed to the nines with her hair in bouncy blonde curls. My father, always a grand presence in his jeans and smoking his pipe, laughing at something while enthusiastically smacking his knee. My brother, sister, and I recounting what happened at school. No matter how hard, frustrating, uplifting, or triumphant the day may have been, the five of us always drifted to this special spot to share our experiences, to listen, and to be together. Dinnertime was our sanctuary, our daily meditation for our souls. If someone was running late, we would all wait at the table until that person got home. And once we started our meal, we weren’t in a hurry to finish—we always lingered until everyone shared what they had been doing that day. Oftentimes, friends, neighbors, and co-workers were invited to scooch in a chair and fill their plate. My parents just had a way of making everyone feel welcome.


The dinner table also became a classroom of sorts. Growing up a child of a nutritional epidemiologist is a unique experience (if you know, you know!). Every meal, food, and nutrient that we ate was an opportunity to talk about the vast and abundant nutritional compounds we were ingesting. My mother never missed the chance to share her knowledge with us, to instill an appreciation for the magic of food as medicine. The funny thing is, although my siblings and I were immersed in our own childhood or adolescent dramas, we couldn’t help but catch a bit of the passion she had about the biochemical reactions happening in our bodies when we ate a certain food. It was like she was telling tales about the discovery of the moon.


I can remember when I was 9 years old and she was reading her thesis on fish oil and hypertension aloud to me. It was well over a hundred pages, and she was so excited to share all the information she had gathered. It was one of the few times I couldn’t fake being excited; it was just too long. Quite honestly, I just wanted to get back to playing with my dolls. But what I would never forget was her excitement, her eyes sparkling with endless possibilities for what further research would reveal. Little did I know this was just the beginning of a journey I would share with her for the next 30 years.


My mother’s passion for nutrition began when she first became pregnant with my older sister, Clare, and from there she was determined to provide all her babies with the very best nutrients. She also began her training in epidemiology around that time and became fiercely adamant about teaching her children how to choose foods with high nutrient density, full of protective antioxidant “soldiers” and free radical–fighting “captains” to help our bodies be as capable as they can be. As her education advanced, the more her understanding of the role food played in health became a central theme to our lives.


Even when I was a small child, I was informed of not just what but why I was eating certain foods. I knew that the spinach I was eating was supplying me not only with fiber and folic acid but also with a good dose of polyphenolic compounds. These compounds provided the plant with pigment to protect it from the damaging rays of the sun, so when I ate spinach, I knew I was getting those protective benefits. I also knew that putting a drizzle of olive oil on my vegetables was aiding in the absorption of all the fat-soluble vitamins I was consuming, all while giving me a dose of healthy fats. This all may seem a little over-the-top, and in a way it was. But I should point out that we didn’t always eat from the healthy food list. We had our pizza nights, our milkshake runs, or my dad’s favorite (usually when my mom was out of town for work), a slab of ribs with french fries. We loved these treats, yet we also knew that if we ate too many of these high-fat foods, they might affect our bodies’ ability to perform optimally, or, if eaten frequently, they could cause diseases over time. In our home, eating wasn’t about restriction, discipline, or vanity, but rather about appreciating the bounty of nutrients we were getting.


Although the subject of nutrition was fascinating to Mom, it was her research on how the nutrients we eat play a role in brain health that became her obsession. For the longest time, Alzheimer’s disease was thought to be mostly genetic. When my mother entered the field of epidemiology in the early nineties and became a “disease detective,” she focused particularly on this question of whether nutrients affected the brain, something that nobody else was studying at the time. The more her research revealed a link between food and the way the brain ages, the more consumed she became with her investigation. She was 5 years into her research when her mother-in-law was diagnosed with Alzheimer’s, and her work took on a new importance. It had turned into a mission.


I remember when I was 14 years old, my dad told me, “Gramma is getting lost when she goes out for walks.” I knew enough about dementia from my mother’s work to know that this was not good, and that she would most likely not get better. This was the first time I felt the “beginning of the end” of a loved one’s life. What I didn’t know was how utterly helpless and devasting it would be to watch my beloved grandmother succumb to Alzheimer’s. She had always been the queen bee: mother of seven children, grandmother to fifteen, and the ultimate warrior of life, discipline, wit, and intelligence. We watched as she slowly drifted away—turning into someone we did not recognize. She had been the one person everyone could go to for the hard truth, a pep talk, and infinite wisdom. Seeing her slip away and lose those attributes was heartbreaking for the whole family. The only thing we could do was try to take care of her as she had taken care of us. My grandmother died from Alzheimer’s disease 10 years after her symptoms started, at 84 years old.


My grandmother was one of Mom’s heroes. Seeing her mother-in-law’s decline, being involved in her support and care, and feeling how taxing it was on the family gave her a different lens through which to view Alzheimer’s disease. Now it wasn’t just about data analysis, brain pathology, and cognitive tests. She had witnessed how Alzheimer’s ravages the part of the brain that connects us to our soul—our memories, values, and personality. Although I believe my mom would have worked just as hard for preventative treatments for dementia if she had not experienced this personal loss, it certainly gave her work new meaning and purpose.


Years after my grandmother died, Dr. Martha Clare Morris became known as one of the top researchers in the world studying the link between nutrition and dementia. She spent her career collaborating with other internationally renowned scientists, working together toward a better understanding of nutrients’ effects on the brain. Her 25 years of studying dietary patterns, analyzing data from around the world, and looking at brain pathology produced the MIND (Mediterranean-DASH Intervention for Neurodegenerative Delay) Diet.


HOW THIS BOOK EVOLVED


The MIND diet was published in 2015 in the journal Alzheimer’s & Dementia.1 The study enlisted volunteers already participating in Rush University’s Memory and Aging Project (MAP) and examined their dietary intake from 2004 to 2013. The MAP study looked at dietary patterns of 923 volunteers and created a score based on adherence to the MIND diet. The study showed that the MIND diet reduced the risk of Alzheimer’s disease by 53 percent in those who followed the diet rigorously, and by around 35 percent in those who followed it moderately well. The publication took the science community by storm. Since then, the MIND diet has consistently ranked among the top 10 diets for 7 consecutive years by U.S. News & World Report2 and was deemed to have not only long-term cognitive benefits but cardiovascular benefits as well. In 2016, my mother and her colleagues secured funding from the National Institutes of Health (NIH) to do the first-ever randomized dietary intervention trial for dementia, a study that was projected to be completed in 2021.


Sadly, Mom isn’t here to see the results of the trial and take that next step forward with her research. In February 2020, my mother, at the pinnacle of her career, passed away at the age of 64 from a rare cancer. Although nothing can fill the void she has left, I take comfort in knowing her contributions to the fields of nutrition and brain health will have long-lasting impact on the world.


My mother certainly influenced my own professional path. The foundation of health that she ingrained in me eventually steered me toward a career in personal training and nutrition consulting, where I worked directly with people to help them on their own journeys to better health. I then pursued a culinary degree to expand my knowledge of all things nourishment.


During a formative period in my professional life, I worked at Rush University with Dr. Christy Tangney, a brilliant nutritionist and colleague of my mother’s, in the clinical nutrition department. There, I was lucky enough to meet one of Rush’s premier dietitians, Jennifer Ventrelle, when we were working together on a clinical trial on nutritional interventions for women with breast cancer. I was immediately drawn to Jen because of her passion, determination, and commitment to educating her patients on bettering their lives through nutrition and wellness. She was an excellent team player and collaborator in all aspects of her work—clearly wanting nothing more than to make a difference in the lives of her patients.


In 2016, when my mother was putting together her team to conduct the MIND diet trial, she asked me what I thought of Jen as a possible leader on the study. Without hesitation I told her she would not find anyone better. I jokingly told her that Jen was a brunette version of herself—an optimistic, fierce go-getter with an unsurpassed work ethic. Months into working with Jen, my mother called to tell me I was absolutely spot-on about her.


In 2017, a year after setting up the MIND diet trial, my mother completed her first book, Diet for the MIND: The Latest Science on What to Eat to Prevent Alzheimer’s and Cognitive Decline,3 which focused on the scientific evidence of the link between nutrition and brain health. Her intention was to come out with a second book that would highlight the MIND diet and concentrate more on a lifestyle plan to show people exactly how to benefit from her research. After my mom died, I knew I wanted no one else but Jen to help complete the program for this book and provide the most up-to-date research on cognitive health. I am honored that Jen has refined the MIND diet program for our readers. This book is the result, combining Jen’s expertise with my mother’s scientific mission, as well as my own passion for preparing delicious and nutritious foods. It’s been a labor of love.


While it’s certainly a privilege to share my mother’s professional legacy, it’s my hope that her personal legacy will serve as inspiration as well. She spent each day living fully and healthfully, always with a big, loving smile. She usually greeted the dawn with an alarming amount of energy and would wake us singing, “Rise and shine like the stars that you are!” She worked out every morning and then would walk to the train to get to work because she liked the fresh air, even on the coldest winter days in Chicago. In the evening, she would often call one of her many close friends to connect. She ended her day with journaling—most often about what was going well with work and why, or what challenges she was facing and what she could do to overcome them. The search for growth—and the discipline required for that growth—brought her great meaning and joy. Her daily lifestyle practices were the foundation of her life and now are a part of mine. When life gets hard or exhausting, I turn to the medicine of food, movement, sleep, and human connection. I really listen to what my body and mind need to power through difficult times. So, in a way, she’s with me every day.


My mother operated on all cylinders—and there were lots of them! But no matter how busy she was, she always made time for gathering around that dinner table, nourishing herself and her family with both food and fellowship. I hope you are inspired by her life and research and find ways to incorporate the MIND diet foods into your favorite recipes. But most important, my wish is that you’ve found your own dinner table surrounded by good friends, family, laughter, and nutritious foods, to move your life forward with joy, purpose, and love.















PART I



THE RESEARCH BEHIND THE MIND DIET




“I love what I do. I get caught up in the whole scientific process—obsessing over every step: assembling the right team, training, and motivating the team to provide unbiased, precise data; analyzing every possible angle of the data in an attempt to discern the truth; and writing draft after draft of my scientific manuscripts until I have clearly and concisely communicated the most important points. This is the never-ending cyclical process, so I am pretty much in a constant state of obsession. The truth about science is that we never do know the truth and there is rarely a visible end product. So having a passion for the process keeps us searching for understanding about the universe. It is an exercise that gives meaning to my life.”


—Dr. Martha Clare Morris


















CHAPTER 1



The Problem of Alzheimer’s Disease—and Its Solution?


By Dr. Martha Clare Morris and Laura Morris


It is hard to mention Alzheimer’s disease without hearing about a direct personal experience someone has had with it. This is not surprising, because an estimated 6.2 million Americans (one in nine people aged 65 and older) suffer from this affliction.1 Between the years 2000 and 2019, deaths from Alzheimer’s disease increased 145 percent, and it’s now the seventh leading cause of death in the United States. Not only is this alarming, but it’s projected that 12.7 million people will have Alzheimer’s dementia by 2050. But what is Alzheimer’s disease and how is it different from general cognitive decline and dementia?


DIAGNOSING DEMENTIA


Let’s start by looking at the way the brain ages. There are many different types of thinking we use to get through our day. For example, we store memories that help us manage basic tasks, such as brushing our teeth and getting dressed. We also have reasoning skills, which we use to figure out how to reach a destination, for example. There’s also the speed at which we can process different pieces of information to then make decisions, for instance when we are taking a math test or carrying on a conversation. Most of us experience some decline in cognitive abilities as we get older. Just as with our muscles, there is a gradual decline in the normal functioning of our brains. Our ability to problem-solve or to retrieve words may slow down. Forgetting a person’s name is a temporary loss that ordinarily does not affect one’s day-to-day functions. These changes are normal with the aging brain. We call this cognitive decline.


Note from Laura Morris: I’ve compiled chapters 1–4 from my mother’s notes. For purposes of clarity, I’ve kept them in her voice. Registered dietitian Jennifer Ventrelle and nutritionist Dr. Christy Tangney confirmed all details regarding scientific data.


Mild cognitive impairment (MCI) is when people experience a significant decline in their usual cognitive abilities, such as speed of cognitive processing or memory, but not to the extent that it interferes with performance of their daily activities. People with MCI are still able to take care of their usual responsibilities, and even though they are at an increased risk of developing dementia, many never present with the disease. However, 10 to 15 percent of people with MCI will go on to develop Alzheimer’s disease.


Then there is dementia, a broad term for the decline in cognitive abilities that is severe enough to interfere with daily life. This could mean forgetting how to use a can opener or not being able to balance a checkbook. Under the umbrella of “dementia” are several different types, Alzheimer’s disease being the most common form. The second most common is vascular dementia, which is caused by strokes and conditions involving the cardiovascular system. Vascular dementia is more likely to present as an abrupt decrease in cognitive abilities, which is a lot different from the slow, progressive decline that we see with Alzheimer’s. Symptoms like the inability to use language appropriately can appear in just a few days. The third common type of dementia is Lewy body dementia. This occurs when protein deposits, called Lewy bodies, accumulate in the neurons of the brain, causing those neurons to die. People with Lewy body dementia might have visual hallucinations and changes in alertness and attention. Some symptoms, like rigid muscles, slow movement, walking difficulty, and tremors, can mimic those of Parkinson’s disease.


Keep in mind that a number of treatable conditions can cause symptoms similar to those of dementia, such as depression, drug use and drug interactions, thyroid issues, alcohol abuse, dehydration, and vitamin deficiencies. It’s important to see a neurologist if you are having trouble with your thinking abilities so you can be properly evaluated for these conditions.


A CLOSER LOOK AT ALZHEIMER’S DISEASE


As mentioned, the most common type of dementia is Alzheimer’s disease, where one loses more and more cognitive abilities over time. For a diagnosis of Alzheimer’s, a patient must have memory loss plus one other loss in cognitive ability, perhaps the ability to solve problems. The diagnosis should be made by a trained clinician in the area of cognition in combination with a neurological exam, medical history, and specialized cognitive testing. There is an exponential increase in prevalence of Alzheimer’s with older age. It affects about 5 percent of people aged 65 to 74, 13 percent of those 75 to 84, and about 33 percent of those 85 and older.2


Alzheimer’s usually starts in the hippocampus, the part of the brain that controls the ability to learn new tasks and form new memories. So typical early symptoms are difficulty recalling newly acquired information and asking for the same information again and again.


Inside the brain of a person with Alzheimer’s are two types of common pathology: beta amyloid plaques and neurofibrillary tangles. We all have plaques and tangles as we age, but it is the amount of them that indicates signs of Alzheimer’s disease.


Plaques form when an abnormal protein called beta amyloid starts to accumulate on the outside of the nerve cells or neurons. Think of these plaques as barnacles covering rocks. When they build up in the brain, they interfere with the neurons’ ability to communicate with one another to produce a memory or complete a task. Eventually the neurons will die, and the brain tissue will atrophy.


Neurofibrillary tangles happen when the inside of the neuron has tangled nerve filaments, making it difficult for the neuron to function the way it’s meant to. Think of these filaments as tubes that transport nutrients within the cell. Tau, one of the proteins inside the brain, is an essential component of these nerve filaments. When it gets damaged, it collapses and twists into tangles, kind of like a big knot in your hair. This leads to neuron loss and brain atrophy, which is considerable in the later stages of Alzheimer’s.


REASONS FOR HOPE


Of course, our fears about getting Alzheimer’s disease are well founded. It’s a painful illness—not just for the person afflicted but also for loved ones and caregivers. Though we’ve come so far in our understanding of the causes and treatment of heart disease and cancer (two of the biggest killers in our society), treatments for Alzheimer’s are largely ineffective and the disease remains incurable.


There has long been an assumption that Alzheimer’s disease is genetic, and therefore you have no control over whether you get it or not. However, research from the past 35 years has shown there’s a lot we can do to reduce the risk. Much of it boils down to lifestyle factors.


In a nutshell, what is good for your heart is also good for your brain. Each of the major risk factors for cardiovascular diseases—high blood pressure, abnormal cholesterol levels, obesity, and diabetes—are also risk factors for developing dementia and cognitive decline. This is crucial information, because it means when you work to prevent cardiovascular disease, you are concurrently working to ward off Alzheimer’s and other dementias. So be sure to get exercise, reduce stress, and manage your blood pressure and cholesterol levels. There’s much that we can control in our lifestyles to help us age more healthfully and give us a greater chance at preventing or delaying dementia—and one of the biggest prevention factors is what you put in your body.


I am more optimistic now than I’ve ever been that we have real weapons in our arsenal for fighting this awful disease now that we better understand some of the preventive factors. And I’m even more enthusiastic that I can offer a path that may greatly reduce your risk of Alzheimer’s disease: the MIND diet.















CHAPTER 2



The Research on Nutrients for the Brain


I am an epidemiologist, which means I study disease in populations. As a scientific investigator, I search for the cause of the disease, identify those who are at risk, and determine how to control, stop, or prevent the disease. My personal expertise is in evaluating the strengths and weaknesses of the way a study is designed, particularly studies on nutrition and the brain. I should emphasize that my recommendations do not stem from the direct evaluation and treatment of patients, in the way a medical doctor would look at things. Nor are they gathered from theories found in a petri dish and then compared to the complex human body in a state of disease. Instead, my mastery is in providing a thorough review of the scientific literature, in filtering out the biased and unreliable studies. Therefore, every nutrient and food that I recommend for brain health and longevity has been rigorously studied and is based on the strongest scientific evidence available.


I trained and received my doctorate degree from the Harvard School of Public Health (renamed the Harvard T. H. Chan School of Public Health), where I had the great fortune to study with one of the best nutritional epidemiologists in the world, Dr. Walter Willett. He has made tremendous contributions to our understanding of the role nutrients play in disease and human health. Not only was Dr. Willett a great mentor to me on how to conduct nutritional investigations, but he was also instrumental in showing me the importance of collaboration and integrity within the scientific community.


When I started my career as an assistant professor at Rush University in Chicago in 1993, it was with a group that was embarking on a large study on the south side of Chicago, called the Chicago Health and Aging Project (CHAP), that focused on the risk factors that contribute to Alzheimer’s disease.1 This study fully and comprehensively evaluated people’s lifestyle behaviors and health conditions and followed them over time to track cognitive changes.


At the time, few in the scientific community, including the CHAP study investigators, were looking at diet. There was a bias that presumed diet couldn’t possibly have anything to do with the brain—dementia in particular. With my training in nutritional investigations, I had the opportunity to add the study of nutrients to CHAP as a possible component of the risk factors of Alzheimer’s disease. Initially, it was hard to get funding, but after many attempts, I received a grant in 1996 to add diet as a possible component. In this large study of more than 10,000 older people, we were able to follow them for more than 20 years. My team and I collected data on their diets, and then related it to what kinds of nutrients they were getting, and how that impacted their brain. We could then evaluate their change in cognitive ability with age over time and the development of Alzheimer’s. The CHAP study was pivotal to the start of examining diet in relation to dementia.2


Then in 1997, I became involved in another large study at Rush University led by Dr. David Bennett, specifically on this topic, which was called the Memory and Aging Project (MAP).3 Here we recruited over 1,800 volunteers from retirement communities all over Chicago. Participants were evaluated annually in a 3-hour examination, where we tested for neurological conditions, evaluated cognitive abilities with 20 cognitive tests, and collected information on dietary intake. Participants also agreed to donate their brains after they died, which was especially critical, as we could evaluate what had happened in their brains and could compare that to their diet patterns. The CHAP and MAP studies were both funded by the National Institutes of Health (NIH) and the Alzheimer’s Association, and generated numerous findings of dietary links to diseases in the brain like dementia. From those two major studies, we uncovered key nutrients that were shown to have both strong and moderate associations for brain protection.


WHAT WE FOUND: THE “ESSENTIALS”


After reviewing the evidence, we found these nutrients to have the biggest effect on brain health:




1. Vitamin E


Vitamin E is one of the primary fat-soluble antioxidant nutrients found in the brain. The alpha tocopherol form of vitamin E has its own transport protein that delivers itself directly to the brain. Vitamin E resides within the neuron cell membrane, so it can snatch up damaging free-radical molecules as they are generated, providing immediate protection to the neurons against oxidative damage, as well as the development of the amyloid plaques that define Alzheimer’s.


In the MAP study, we measured vitamin E in the brain and found that participants who had higher levels had fewer plaques and tangles than those with lower levels.4 Other studies have measured vitamin E levels in the blood and concluded that those with high vitamin E blood levels have slower cognitive decline and less risk of developing Alzheimer’s disease.5


What about vitamin E supplements? The truth is, we just do not have enough studies to know the answer to this question. The standard amount of vitamin E provided by supplements is either 400 or 800 IU—far higher than what we consume through food, which is around 22 IU. That’s a huge difference! Some studies in which people were given high-dose supplements (for example, 400 IU) found that the higher the dose of alpha tocopherol, the lower the levels of gamma tocopherol. Keep in mind that gamma tocopherol is an anti-inflammatory and antioxidant compound as well. So when we put a single nutrient in a supplement, we don’t really know what we are doing to the body. I encourage you to improve your diet rather than take supplements.


2. DHA (Docosahexaenoic Acid)


DHA is a type of omega-3 fatty acid that is found in cold-water fish like salmon and tuna. It is an important component that forms the cell membranes of neurons in the brain and has been found to be key for synaptic connections. There’s been quite a bit of research linking omega-3 fatty acids to neurocognitive development in the fetus and in the first years of life, which then prompted studies related to brain aging.


DHA is mainly found in three areas of the body: the brain, the testes, and the retina—all places that have high metabolic activity. We focused specifically on the role of DHA in brain function. In our MAP study, we tracked participants’ seafood consumption, followed their cognitive abilities over time, and then analyzed their brains postmortem, looking specifically for neuropathologies and high mercury levels. While we did find higher levels of mercury among those who ate fish, overall seafood consumption (and therefore, higher levels of DHA) was correlated with slower cognitive decline and less Alzheimer’s disease pathology.6 We were very happy to see that there wasn’t an increased risk for developing neuropathologies from the mercury levels. So, the evidence comes out strongly in favor of eating fish for the prevention of cognitive decline.


What about fish oil supplements? When it comes to fish oil supplements, the clinical trials have not shown benefits to the brain. This may be because those studies haven’t specifically targeted people who are not fish eaters. This detail is important because non-fish-eaters would have very low levels of omega 3s in their system already. But when testing people who already have adequate levels of omega-3s, you may not see a change in benefits to the brain. More research is needed.


3. Folate


Folate is the B vitamin known as B9. You’ve probably heard about this nutrient being crucial during early pregnancy to reduce the risk of birth defects of the brain and spine. Deficiencies in folate have been shown to increase homocysteine levels in the blood, which can cause inflammation. Homocysteine is an amino acid that is broken down by folate and other B vitamins in the body and converted to other nutrients your body needs. Study after study has shown that low blood levels of folate are associated with an increased risk of developing heart disease, stroke, and Alzheimer’s disease.7


What about folate supplements? If you are very low in this particular nutrient, then taking a supplement to get yourself up to an adequate level is important. Studies on supplements that evaluated people who were either deficient or marginal in folate show a link between reduction of homocysteine levels and improvement in cognitive outcomes with a folate supplement.8 Always check with your doctor before considering a dietary supplement.


4. Vitamin B12


Vitamin B12 plays a crucial role in the brain’s normal functioning. One of the symptoms of vitamin B12 deficiency syndrome is in fact memory impairment. Vitamin B12 is essential to the formation and maintenance of myelin, a fatty sheath that covers the axons of neurons and enhances electrical impulses of neurotransmission. Deficiencies in either folate or vitamin B12 increase homocysteine levels, and high levels of homocysteine in the blood can cause inflammation and atherosclerosis—both risk factors for Alzheimer’s disease. There are different conditions that can cause deficiencies; however, many more middle-aged and older adults have insufficient levels of vitamin B12. This can be due to less efficient absorption (common with aging), low intake of vitamin B12–containing foods, excessive alcohol consumption, or medications that make absorbing the vitamin more difficult. This vitamin is obtained almost exclusively from animal products, such as meat, fish, eggs, cheese, and milk. Middle-aged adults, older adults, and individuals who follow a vegan diet would do well to have their physicians check whether their levels of vitamin B12 are low or low-normal.


5. Unsaturated Fats


There are four major dietary fats in the human diet: saturated fats, trans fats, monounsaturated fats, and polyunsaturated fats. Saturated fat is solid at room temperature. It most often comes from animal products, such as butter, cheese, red meat, and commercially baked goods. Studies indicate that these fats can impair the blood-brain barrier, which is important for keeping harmful free radicals out of the brain as well as for transporting essential nutrients in, while escorting the waste out.


Trans fats can be either naturally occurring or synthetic. Naturally occurring trans fats are produced in the gut of some animals, such as cows, and are in foods made from these animals (like milk and meat products). Artificial trans fats are made from the hydrogenation of vegetable oils. They improve the shelf life of food products and can also improve food texture and flavor. But the downside is that they increase LDL (bad) cholesterol and decrease HDL (good) cholesterol—this is a known risk factor for Alzheimer’s disease.


Studies that have investigated the connection between fats and dementia and cognitive decline consistently show that a diet high in saturated fat and trans fat can double or triple the risk of developing Alzheimer’s.9 However, if you have a higher ratio of mono- and polyunsaturated fats to saturated fats, that can decrease your risk.


What we can take from all of this is that the type of fat you consume is important. Reducing or minimizing the amount of saturated fats and trans fats in your diet and increasing the amount of monounsaturated fats (found in olive oil, nuts, olives, and avocados) and polyunsaturated fats (like omega 3s from salmon, albacore tuna, and other fatty fish) is best for brain health.





THE “BENEFICIAL” NUTRIENTS


Other nutrients seem to be promising for protecting cognitive health, but at this point we just have too few studies, or the evidence is inconsistent. Nevertheless, they do carry other health benefits for the body. These nutrients include the following:




1. Carotenoids, particularly beta-carotene and lutein, have been linked to dementia prevention.10 They can be found in abundance in leafy green vegetables as well as yellow, orange, and red fruits and vegetables. As a dietary constituent, carotenoids act as antioxidants, protecting cells from free-radical damage. The almost 600 known types of carotenoids are all fat-soluble, which means your body absorbs their nutrients best when consumed with fat.


2. Polyphenols are naturally occurring compounds found in plants. They can alleviate oxidative stress by acting as direct scavengers of free radicals, and can aid in repair of DNA damage. Flavonoids, one class of polyphenols, are a diverse group of phytonutrients (plant chemicals) found in many fruits and vegetables. They have been reported to improve learning and memory by enhancing neuron function, protecting vulnerable neurons, and promoting the formation of new neurons in the brain. They also have beneficial anti-inflammatory effects, protecting cells from the oxidative damage that can lead to disease. Studies have shown that flavonoids may be responsible for reducing neuroinflammation in the brain and that dietary flavonoids may reduce risk for Alzheimer’s disease.11


3. Vitamin D is another fat-soluble vitamin. Vitamin D deficiency has been linked to a host of health conditions, like osteoporosis, diabetes, cancers, and hypertension.12 In a study from the MAP cohort, researchers found that higher levels of the active form of vitamin D were associated with better cognitive performance prior to death; much more research is needed to understand these relationships.13 Vitamin D promotes calcium absorption in the gut, so when ingested with calcium, it may help prevent osteoporosis in older adults. Sun exposure is a great way to get vitamin D, and so are a few select foods like fortified milk and orange juice. Some factors, such as obesity, make metabolizing vitamin D more difficult. And those with darker skin, those with liver and kidney impairment, and the elderly have a harder time absorbing vitamin D from the sun’s rays.


















CHAPTER 3



The MIND Diet and Its Evidence for Protection against Neurodegenerative Diseases


By 2015, the studies on nutrition’s relation to brain health had been mostly observational. For example, in the CHAP and MAP studies, we took people in the community and asked them questions about their diet and lifestyle patterns and evaluated them for disease, but we didn’t ask them to change anything. We could surmise that when people have high-quality diets, they are more likely to take good care of their health—they go to the doctor, take medications they might need, are more socially active, and exercise more regularly. Yet it was difficult to say whether diet alone was causing or preventing disease. To better understand the link between diet and its effect on brain health, I knew a dietary intervention trial was needed. Since my colleagues and I had gathered a significant amount of evidence through CHAP and MAP, I thought it was the right time for a randomized controlled trial on food’s connection to dementia.


In the research world, the randomized controlled trial is considered the “Cadillac” study design. Here scientists randomly assign people to a certain diet. All those commingling factors—exercising, being socially active, going to the doctor, taking medications, and so on—are also accounted for, so that we can be sure our results are directly linked to the diet and not other things.


Before we embarked on our trial, we had to determine the exact diet we’d test with our participants. At that point, the two diets that had been studied the most were the Mediterranean diet and the Dietary Approaches to Stop Hypertension (DASH) diet. Both had already been shown to prevent cardiovascular conditions, hypertension, and illnesses such as diabetes, which, as we mentioned earlier, are known risk factors for Alzheimer’s. Although each of these diets had also shown benefits in preventing cognitive decline, there did not exist a single dietary pattern that incorporated the foods we found to have the most evidence for protecting the aging brain. My team and I, including Dr. Christy Tangney, along with Dr. Frank Sacks, one of the originators of the DASH diet and a former mentor of mine at the Harvard School of Public Health, decided to bridge this gap in the scientific community.


We took the best of those two popular diets and modified them to reflect the most compelling scientific evidence on the connection between nutrition and the brain. The result: a hybrid between the Mediterranean and DASH diets, the Mediterranean-DASH Intervention for Neurodegenerative Delay diet, or the MIND diet.


Before we tested the MIND diet in a randomized controlled trial, we set out to investigate this diet pattern in relation to cognitive aging1 as well as a diagnosis of Alzheimer’s disease2 in one of our population studies. This would help us gather further evidence, which would better our chances of securing funding for the clinical trial. Remember the MAP study? This is the study where we collected comprehensive dietary assessments on food and nutrient intake, using a food frequency questionnaire, and repeated it on an annual basis. We were able to use these dietary reports to assign a score to rank how well people followed each of the dietary recommendations specified in the MIND diet. We divided foods into 10 brain-healthy groups and 5 brain-unhealthy ones. There were several components for scoring that ranged from 0 (lowest adherence) to 15 (highest adherence). Participants’ diets were assessed using the MIND diet score, which was a tally of brain-healthy and brain-unhealthy foods consumed on a weekly basis.


Our analysis was based on 923 participants who at the baseline did not have Alzheimer’s disease and who had already provided dietary data, so we could assign a MIND diet score; then we looked for the development of new Alzheimer’s cases over the course of 5 years. The participants ranged in age from 58 to 98 years old and had anywhere from two to five assessments to measure cognitive change throughout this time period. During these assessments, neurophysiological technicians administered a battery of 19 cognitive tests, so we had a very detailed measure of how well their brains functioned over time.


The first reports from the MAP study on the MIND diet came out in 2015. The results showed that the participants who were in the top third of MIND diet scores on the scale of 15 (8.5 to 12.5, with 12.5 being the highest score obtained) had a 53 percent lower risk of developing Alzheimer’s disease than those with the lowest MIND scores (2.5 to 6.5). Another significant finding was that those who scored in the intermediate range (scores of 7.0 to 8.0) had a 35 percent lower risk of developing Alzheimer’s disease. When I saw these results, I was excited to dive deeper into what the MIND diet was doing to protect the brain.


In the second report from the MAP study, we looked at whether the MIND diet score was associated with changes in cognitive abilities over the course of a decade. Participants were assigned a MIND diet score based on their first diet assessments, and then we followed them for up to 10 years to see whether a high or low score could be linked to cognitive decline over time. We found that people who scored in the top third for closely following the MIND diet had very little change in their cognitive abilities over time. They were the equivalent of 7.5 years younger in age compared to people who scored in the lowest range.


In further analysis of the MAP study cohort, we evaluated how the MIND diet compared to the Mediterranean and DASH diets in relation to neuroprotection. We reanalyzed the MAP participants’ dietary assessments to calculate scores for how closely they followed the DASH and Mediterranean diets. We then related these scores to our measures of cognitive decline and the development of Alzheimer’s. Although both the Mediterranean and DASH diets were associated with slower cognitive decline and a lower risk of developing Alzheimer’s disease, the MIND diet was twice as protective of cognitive decline. High scores on the MIND and Mediterranean diets correlated with a more than 50 percent risk reduction in Alzheimer’s disease, but even those with moderate scores on the MIND diet had a 35 percent risk reduction. Neither of the other two diets had such a reduction with moderate scores.


There seemed to be a strong association between the MIND diet and reducing Alzheimer’s risk, which was really exciting. We devised a diet and it worked in this study. But the results needed to be confirmed by other investigations and through a randomized controlled trial. This was the best way to establish a cause-and-effect relationship between the MIND diet and reductions in the incidence of Alzheimer’s disease.


The evidence from this population study helped secure funding from the National Institute on Aging, a division of the National Institutes of Health, for the subsequent trial set to begin in 2016. This study would be a comprehensive investigation to test the ability of the MIND diet to slow cognitive decline and would set the stage for an ongoing investigation to explore risk for Alzheimer’s disease and related dementias.3















CHAPTER 4



The MIND Diet Intervention to Prevent Alzheimer’s Disease


The MIND diet intervention trial was an exciting moment for the world of research in nutrition and Alzheimer’s prevention. The results of this trial are important to our understanding of preventive strategies for Alzheimer’s, and directions for future research on a relatively new topic of scientific exploration. It was a multiyear collaboration between Rush University Medical Center, Harvard T. H. Chan School of Public Health, and Brigham and Women’s Hospital in Boston.


The MIND study team successfully enrolled 604 participants and assigned them to either the group that would follow the MIND diet or the comparator group, where they would follow their usual diet and not alter the types of foods they regularly consumed. Yet participants in both diet groups were encouraged to reduce overall intake by 250 calories per day to promote mild weight loss. It was important for us to coach both groups toward weight loss, so that all participants received valuable health recommendations. Both groups had the same intensity of coaching from their assigned registered dietitians, who guided them to follow one of these two plans, with mild caloric reduction (largely through portion control guidelines), mindful eating strategies, and other behavioral techniques.


The participants ranged in age from 65 to 84, with the average age being 70. They had no cognitive impairment at baseline, although they all had a family history of dementia and had suboptimal diets with a body mass index (BMI) of 25 or greater, putting them in the overweight category. But they were relatively healthy and representative of a general population at risk for Alzheimer’s disease. We did not exclude individuals who had hypertension, diabetes, or moderate levels of heart disease, since our purpose was to target modifiable risk factors (lifestyle behaviors within one’s control to change) for cognitive decline and development of Alzheimer’s. Having high blood pressure, high cholesterol, and obesity (particularly in midlife) increases one’s probability of getting dementia later in life. The main aim was to test the hypothesis that the MIND diet slows the decline in cognition. To test this, we administered a large battery of tests that are used to measure cognitive abilities.


The participants of this study were highly motivated—nearing the end of the trial, we had over a 95 percent retention rate (to put this in perspective, most studies strive to retain 80 percent of their participants!). I am humbled by the hard work these participants did for the trial and for the public and am so grateful for their dedication. They realize that so many people, in the United States and all over the world, will benefit from the study’s results.


Note from Laura Morris


In late summer of 2019, my mother discovered she had advanced cancer, and was told she had only months left to live. As a world leader on health and disease prevention, and as a person who practiced healthy living over the course of her life, this came as devastating news. Not only was the MIND diet trial nearing completion, she also was a principal investigator or co-investigator of more than a half dozen NIH-funded studies of nutrition and its effects on Alzheimer’s disease and other neurological conditions. As we all sat in a state of shock over her diagnosis, she set to work to hand over her life’s work to trusted colleagues to carry on the research. Not surprisingly, she did not care to sit in a space of despair; as she said, “There is so much work to be done.”


My mother died on February 15, 2020, at the age of 64. Less than one month later, COVID-19 was declared a global pandemic. Immediately following this declaration, the world went into lockdown. Children stayed home from school, all nonessential businesses closed, and people were told not to socialize, hug, or stand within 6 feet of another person outside their household. The news showed daily counts of people who contracted the virus and where clusters of the virus were. Hospitals all over the world were over capacity or ran out of supplies and were unable to treat patients with the virus. Young, healthy people were being put on ventilators in the ICU. Masks and facial coverings were required to be worn everywhere—for some, even outside. The terms “contactless delivery,” “social distancing,” and “quarantine” became everyday phrases. The effects of all this were devastating to our way of life, our mental functioning, and our ability to maintain our health. Year 1 of this global pandemic marked the beginning of year 3, the final year, of the MIND diet trial.


For my mother, the MIND diet trial was another layer of that onion we peel back to increase our understanding of nutrition and the aging brain. My mother’s hope for the MIND diet trial was that we would have new discoveries, along with ways to improve research methods and another step forward in the study of Alzheimer’s prevention. My biggest regret is that she doesn’t get to see the different layers she loved to peel back to find more questions that need answering, and getting one step closer in our understanding of the role nutrition has on this disease. Mom was the type of person who always looked for the light and love in every situation. In her final days of life she said, “I cannot believe the life I have had. I had a career that I loved and gave me purpose, I had the most wonderful husband and children a person could ask for, I had the most amazing friends. I have had the most magical life.”















CHAPTER 5



The Loss of a Great Leader


By Jennifer Ventrelle


In the spring of 2016, I was honored to be invited by Dr. Martha Clare Morris to be the lead dietitian for the MIND diet intervention trial. That meant I was charged with the task of using our knowledge about the potential for whole foods (not drugs!) to make a positive impact in the field of Alzheimer’s disease research—and figuring out how to get people to learn about the diet, adopt it, and enjoy it enough to integrate it into their lifestyle for 3 years. We were coaching people in both groups to lose weight, so everybody got something out of this experiment. I felt like I’d been handed a map to a bottomless pot of gold at the end of the rainbow, and I was responsible for leading a select group of older adults straight to it.


To be working with one of the leading experts in the field of nutrition and dementia was a true highlight in my career as a registered dietitian. Dr. Morris invited me to join her team on the first of many trials that she envisioned in her development of the MIND Center for Brain Health at Rush University Medical Center.


For 4 years, I worked very closely with Dr. Morris, watching her show up every day with bright-eyed enthusiasm and a welcoming smile. She would make every decision with sheer passion—from deciding on big issues that would affect the way we conducted our research, to making small decisions like the best color fabric for the new chairs in the waiting room. Next to spending time with her children and grandchildren, this work was truly her happiest place.


The untimely passing of Dr. Morris in February 2020 happened just before all in-person research operations were suspended due to the COVID-19 pandemic shutdown. For all intents and purposes, the whole world as we knew it seemed to be suspended in time. Fear of an unknown future for everyone, from older adults to unborn children, settled in and felt like a heavy weight resting on all our shoulders. To say that this was a traumatic period in history would truly be an understatement.


Although the intervention activities remained remote until the end of the trial, it was important to the integrity of the research design to get back to in-person outcome assessment visits as quickly as safely possible, since it is not possible to perfectly replicate the cognitive measurements with remote methods. In July 2020, the operations team began to prepare for a staggered reentry back into the office, limiting the planned number of assessment visits to three per day and the number of staff in the office to five per day. Some participants understandably refused to come for in-person visits during this time but wanted to remain in the study until they felt comfortable with closer interaction, resulting in additional intervention contacts, delays in final visit assessments far beyond the originally scheduled dates, and the creation of different timelines for some participants compared to the original protocol.


As you can imagine, COVID-19 presented plenty of impediments for keeping a clinical trial on track, but luckily we were able to adapt in the presence of uncertainty. I am proud of everyone on our research team, who managed to guide participants to follow their prescribed plan in the face of a pandemic and come into the office to complete in-person assessments, all while worrying about their own health and safety within a few short months of losing our leader.


The results of the MIND diet trial were published in the New England Journal of Medicine in the summer of 2023.1 The results showed that by the end of the 3-year trial period, both the MIND diet group and the usual diet group improved their cognitive scores on average, as opposed to experiencing cognitive decline. It’s remarkable that average scores in both diet groups showed improvement in cognition, since we were expecting to see decline. Although some of the increases in scores may be due to what’s called “practice effects,” meaning participants may have gotten better at answering the questions in the cognitive battery, we could at least conclude that cognition did not decline over the 3 years. However, this left everyone wondering why there wasn’t a big difference seen based on the diets followed.


The beginning of year 3 marked the first year of the global pandemic, a time when following any type of healthy lifestyle guidelines became incredibly challenging for all of us, so we were pleasantly surprised to find that adherence to the weight loss protocol was confirmed in both groups as planned. The average weight loss in both groups reached 5.5 percent at 6 months (exceeding the 3 to 5 percent target), and participants in both groups were able to maintain this loss through the end of the 3-year intervention, even in the face of the pandemic. The original plan was for the MIND group to work toward weight loss while following the MIND diet and for the control group to work toward weight loss without changing the type of foods they ate. We learned, however, that both groups improved their diets. The MIND group’s average score increased to 11.1, and even the control group’s average score increased to 8.5. The increase in MIND score as representative of a brain-healthy diet was confirmed in both groups with measurements of blood biomarkers showing average increases in alpha and beta-carotene, lutein, and zeaxanthin. This score of 8.5 for the control group was important. According to the MAP studies, this number equates to a 53 percent reduced risk for Alzheimer’s disease2 and is associated with the cognitive functioning equivalent of individuals 7.5 years younger.3 This suggests that the control group reached a “therapeutic” MIND score that may have positively influenced their cognition by the end of the trial.


Although the average score in the MIND group was still higher compared to the control, it did not turn out to be a statistically significant difference. From a clinical perspective, it is good news indeed that, like the previous observational research, these results suggest that a MIND score as low as 8.5 may be capable of positively impacting cognition. Of course, more research is needed to confirm this. It is also possible that a time period of greater than 3 years is required in order to detect significant changes in cognition. Earlier research on the MIND diet studied people for up to 10 years to detect these brain changes.


It is important to note that it is very difficult to design dietary intervention studies with an appropriate control group. In a clinical trial, the purpose of a control group is to be able to describe any changes that happen in the treatment group as a result of the treatment, rather than as a result of any other circumstances. For example, in a drug trial, one group would take the active drug, while the other group would take a placebo pill. Participants and researchers agree to be “blinded” to which individuals are taking the active drug and which are taking the placebo so as not to influence the outcome of the trial—intentionally or unintentionally. It is not nearly as simple to do this in a diet intervention trial, since researchers and participants must know what types of foods to prescribe and eat.


In addition, no one could have predicted the impact of the effects of COVID-19. It’s possible that the temporary disruption of study operations during the lockdown—including required modifications to the study protocol, outcomes testing, and overall pandemic-related stressors on the participants and study staff—could have impacted the results of the trial. Future research will explore the role of the MIND diet compared to a more typical control, similar to a usual care setting such as doctor’s office visits, other healthcare providers that do not offer as much support as was received in the trial, or a less intensive self-guided program, in the absence of a global pandemic.


I often imagine what Dr. Morris would make of the results of a 3-year trial that were complicated by the effects of COVID-19. We can’t ever know for sure, but I suspect she would simply consider it another layer of the onion peeled back, propelling her forward to further explore the role of diet and cognitive functioning for the sake of the research team, the participants in the MIND trial, and the entire field of nutrition and dementia. Good scientists conduct research with complete equipoise, aware of the possibility that the final outcome of a study may not perfectly align with the original hypothesis due to any number of circumstances. Great scientists see the success in all outcomes as an opportunity for future explorations and a contribution to public health. I feel lucky to have worked under the leadership of a great scientist.
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