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FOREWORD

This is my twenty-fifth year caring for patients as a board-certified adult neurologist and neurophysiologist. I have developed over the last two decades an unwavering commitment to better understanding the role of lifestyle factors in preventing diseases in my specialty. Nutrition is one of the foundations for promoting and maintaining a healthy existence, and science has clearly time and again validated the relevance and contributions of food to both positively and negatively impacting one’s health. It was time for Maggie to update her widely known and read The MIND Diet, and it is my honor to address you—the reader—as a brain-health practitioner who is a strong believer in what it has to offer you.

As a cognitive health specialist who maintains a focus on advocacy for brain-health prevention strategies and lifestyle interventions, I believe the 2nd edition of The MIND Diet meets my strict criteria for an easy-to-understand, evidence-based, and reliable resource that can make a positive and enduring change in health. From an academic perspective, I recognize the potential impact this book can have on my patients’ health, specifically for individuals who are noticing changes in their thinking and memory, which fall under the umbrella term of “cognition.”

Consistent with the initial edition, the 2nd edition is a manifesto on the relevance of how influential nutrition is for one’s health and healthy aging across the lifespan. I strongly believe from my experience and understanding of brain science that this updated version of The MIND Diet is relevant for any individual who wants not only to understand how to become brain healthy, but to have the ingredients (both literally and figuratively) to optimize brain function and reduce the risk of developing brain-related ailments, including Alzheimer’s and Parkinson’s disease.

Maggie received considerable feedback from her readers over the last eight years and has used many of these suggestions to enhance the value of this 2nd edition. This included creating a diverse selection of over sixty globally inspired recipes, an all-new FAQ section, updated and expanded tip sheets, and new biomedical research findings from the 150-plus studies published since the initial MIND studies, covering a wide range of topics including cognitive performance, healthy aging, cardiovascular health, type 2 diabetes, and more. Maggie was clearly invested in improving this guidebook with her readers’ health as her highest priority.

You will quickly recognize the depth and breadth of Maggie’s talent and skill in explaining the latest evidence on nutrition science. She has upgraded an already-great book with a blueprint for a healthy way of eating by emphasizing the power of whole foods and their nutrients in promoting health and wellness.

The power of nutrition and its role as a pillar for cognitive health is fully apparent in Maggie’s 2nd edition. I believe The MIND Diet “2.0” is a critical resource for anyone and everyone that desires to take their brain health seriously.

In good health,

Jon Artz, MD

Board-certified neurologist and cohost of the Let’s Talk Brain Health podcast






PREFACE

Dear Reader,

If you’re new to the MIND diet, it’s helpful to know “MIND” is an acronym for a dietary pattern created to study how what we eat affects our brain health. It stands for Mediterranean-Dietary Approaches to Stop Hypertension Intervention for Neurodegenerative Delay, and research suggests following it is associated with better cognitive performance and a reduced risk of brain diseases.

More than 150 new research papers have been written about the MIND diet since the first research on it was published in 2015. In that time, I’ve grown older and my parents have entered their eighties, mostly in good health, I’m happy to report. But if we’re fortunate to see the years go on, there’s no denying that we must provide more care and maintenance to the brain and body. I’ve seen and felt this firsthand. Nutrition isn’t the only piece of the successful aging puzzle, but it’s a fundamental one. To that end, I’m sharing important updates from the new MIND diet research studies—which are strongest in the areas of memory, cognition, and dementia prevention, but I’ll also cover what we now know about the MIND diet for cardiovascular health, healthy aging, Parkinson’s disease, and mental health.

Since the first edition of this book, I completed culinary school and took the journey from fussy foodie to practical home cook. Fun fact: My husband and I cooked all of our meals for two years during the COVID-19 pandemic. He became an excellent sous-chef and more recently made most of our meals while I was working on updating this book. All that to say, while we save “fussy” for special occasions, we make most of our meals quick, simple, fresh, and delicious. It’s with this sensibility that I’ve created all new recipes for this edition. But simple doesn’t mean boring, and you can look forward to a dash of global flavors inspired by my childhood in a Korean American home and my world travels.

Like the original edition, this book is about eating right to keep your brain younger for longer. The recommendations continue to be based on the latest science on which foods and nutrients benefit and harm brain function, while staying grounded in two proven diets that have been studied for many decades and practiced, in good health, for centuries. Namely, the Mediterranean diet and Dietary Approaches to Stop Hypertension (DASH), which are the “M” in MIND.

The science is there for you, but if you want to skip straight to the updated tips, tools, recipes, and resources, do what’s right for you. This book is for you, reader, to use in whatever way serves you best right now.

As a nutrition educator by training, I hope this book serves as an approachable guide to the science and foods for optimal brain health, served up in a culturally humble way. Ultimately, my hope is to support and empower you until you’re eating well, living well, and thriving as effortlessly as we breathe.

Be well,

Maggie Moon, MS, RD






INTRODUCTION

The world is aging. In 2020, adults over 60 outnumbered children under 5,1 and one in every six people in the United States was over 602 (it will be one in five by 2030). Worldwide, one in six people will be over 60 by 2030, and this represents one of the largest demographic shifts of our lifetime.

With age comes wisdom that should be respected, appreciated, and cherished. However, with age also comes an increased risk of cognitive decline and dementia. Today in the US, one in nine adults over 45 experiences subjective cognitive decline, which could be an early sign of dementia in later years; and one in nine over 65 lives with Alzheimer’s dementia. But dementia is not a normal part of aging.

Research suggests that what we put on our plates can help or hinder how well we think, learn, and remember. Our cognitive health is essential for independent living and thriving in every season of life. The brain is the keeper of our memories, but also the conductor of how well we reason, make sound choices, and even navigate physical spaces. There’s no reason to let cognitive decline or dementia rob us of good years, and a healthy diet is an essential part of the solution.

The best time to start eating for brain health is now, especially since it is well-accepted that changes to the brain and body start 20-plus years before memory loss and other symptoms appear.3 The MIND diet is one approach that may help, and it’s unique because it is a research-backed eating pattern developed specifically for brain health. Following the MIND diet is associated with slowing down brain aging by up to 7.5 years and reducing the risk of Alzheimer’s by up to 53 percent.4 It has also shown benefits for healthy aging, premature death, heart health, type 2 diabetes, and mental health. It has components of the well-researched Mediterranean and Dietary Approaches to Stop Hypertension (DASH) diets, which are known for being heart-healthy. However, the specific mix of foods in the MIND diet appear to offer superior brain health support.

The MIND diet, which was developed in the US, includes 15 types of food, including five types of foods to limit, but twice as many to enjoy. The best foods for your brain include leafy green vegetables, nuts, beans, berries, poultry, fish, whole grains, and olive oil. The foods to limit (though total elimination is not mandatory) are red meat, butter and stick margarine, whole-fat cheese, pastries and sweets, and fried fast food. The MIND diet has since been adapted by researchers to two non-Western eating patterns with culturally appropriate updates, but they have more in common than not. These alternate takes on the MIND diet from Korea and China are briefly described in this book, noted as K-MIND and cMIND, respectively.

You can expect this second edition of The MIND Diet to provide an update on the past nine years of research findings, along with updated tip sheets, worksheets, a new frequently asked questions section, and all-new recipes.

To set the stage, part one of this book explains the basics of the brain and mental fitness, as well as the science behind the MIND diet, in an approachable and understandable way. It summarizes the research backing the recommendations to seek or avoid certain foods and nutrients for brain health.

Next, part two of the book will guide you through how to create your own MIND diet plan, including what to eat, how much, and how often. You’ll find helpful worksheets for meal planning, keeping track of your progress, and overall lifestyle recommendations for brain health.

Part three of the book features profiles on the brain-healthy foods that form the foundation of the MIND diet, from seasonality and culinary uses to fascinating historical background. I provide guidance and strategies for choosing the healthiest options when confronted with foods from the brain-harming food groups. I also provide tip sheets that deliver practical information at a glance to help you get started and take the guesswork out of navigating the MIND diet, as well as a fully updated frequently asked questions section that addresses the top questions I’ve received over the years.

Part four brings the MIND diet to life through 60-plus all-new recipes that offer delicious and nutritious options for smoothies, small plates, snacks, salads, soups, mains, sides, desserts, and even sips and elixirs.

This book is about hope, prevention, and taking positive action today to slow cognitive decline and minimize the risk of Alzheimer’s disease down the road.


	
1 World Health Organization, “Ageing and Health,” October 1, 2022, https://www.who.int/news-room/fact-sheets/detail/ageing-and-health.

	
2 US Census Bureau, “2020 Census: 1 in 6 People in the United States Were 65 and Older,” May 25, 2023, https://www.census.gov/library/stories/2023/05/2020-census-united-states-older-population-grew.html.

	
3 Livingston et al., “Dementia Prevention, Intervention, and Care,” Lancet 396, no. 10248 (2020): 413–446, doi: 10.1016/S0140-6736(20)30367-6.

	
4 Morris et al., “MIND Diet Associated with Reduced Incidence of Alzheimer’s Disease,” Alzheimer’s & Dementia Journal, 11, no. 9 (2015): 1007–1014, doi: 10.1016/j.jalz.2014.11.009; Morris et al., “MIND Diet Slows Cognitive Decline with Aging,” Alzheimer’s & Dementia Journal 11, no. 9 (2015): 1015–1022. doi: 10.1016/j.jalz.2015.04.011.








PART ONE The Science of the MIND Diet


The science of the MIND diet is an active area of study that’s more than 150 studies strong at the time of this writing. To better understand the science, it’s helpful to understand basic brain anatomy and key concepts such as cognition, cognitive decline, dementia, Alzheimer’s disease, and how mental fitness is tested.

Part one of this book reviews seminal studies demonstrating the diet’s potential to cut Alzheimer’s risk in half and slow cognitive decline. The focus then shifts to the broad health benefits of the MIND diet, including its positive impact on cognitive health, heart health, diabetes, metabolic syndrome, mental health, Parkinson’s disease, healthy aging, and reducing premature death.

Research on how the MIND diet has been adapted to cultures outside the US, with specific insights into results from Korea, China and France, reveals how eating for brain health can include culturally relevant foods. The final section of part one explains the science behind specific foods and nutrients that impact brain health and provides a wide range of examples of brain-healthy foods.






CHAPTER 1 THE BRAIN



Super-Basic Brain Overview

What follows is a very basic orientation to the brain and general cognitive functions that will be relevant in this book. It is by no means comprehensive or even very detailed. Simple information about various sections of the brain will be explained in approachable language. For example, rather than discuss the anterior and posterior brain, words like “front” and “back” will be used.

After establishing a basic framework for how the brain works, this chapter will explore how the brain changes with cognitive decline, dementia, and Alzheimer’s disease.


Brain Basics

The brain has three main parts. The largest part of the brain is called the cerebrum, and it handles higher functions like reasoning, learning, emotions, speech, fine motor control, correctly interpreting touch, vision, and hearing, and of course, memory. The other two parts are smaller and sit under the cerebrum. They’re called the cerebellum and brainstem, and they regulate basic functions like breathing, digestion, body temperature, and balance. When this book discusses brain health, it is referring to the cerebrum.

The brain has two sides—left and right—called hemispheres. Each hemisphere has four sections, one in front, one in back, and two in the middle stacked on top of each other. These sections are called lobes, and there are eight total.

Each lobe is affiliated with a certain set of functions. Lobes are not independent, though. It’s important to recognize that just like no individual is an island, no lobe can act alone. Brain-imaging studies have shown how multiple parts of the brain are active at the same time during any given task.

The front lobe, aptly called the frontal lobe (they aren’t all named with as much common sense), is the most advanced area of the brain. It receives information gathered through the senses (sight, touch, taste, hearing, smell) and spatial awareness (e.g., balance and movement), and is in charge of planning, short-term memory (working memory), understanding abstract ideas, inhibiting behaviors that may be emotionally or socially inappropriate, voluntary movement, and expressive language. These complex planning behaviors are associated with activity in the front part of the frontal lobe, called the prefrontal cortex, which lies just behind the forehead.

The lower middle lobe, called the temporal lobe, plays a major role in hearing, understanding language, memory, and learning and retaining information. There are upper, middle, and lower regions that are technically called superior, medial, and inferior. The medial temporal lobe (MTL) includes the hippocampus, which is involved with forming long-term memories and spatial navigation abilities. When it’s damaged, the result is memory loss and disorientation.

The upper middle lobe is called the parietal lobe and is the key player in making sense of what the body touches. It’s also involved in spatial thinking, such as rotating objects in your mind, being able to store ideas of movement, and controlling your intention to move. This part of the brain comes in handy in dance classes. Also, like the frontal lobe, it’s involved in short-term memory.

The last and fourth section is at the back of the brain. This back lobe is called the occipital lobe. This area of the brain is farthest from the eyes, and yet, is the primary center for making sense of what you see. It is extremely important in vision.

Just below the back lobe is an area called the cerebellum, which is important to know because it has more neurons than any other part of the brain. It has many connections to the frontal lobe and most other areas of the brain. It’s involved in learning and coordinating movement.




The Hungry Brain

The brain is one of the body’s hungriest organs, especially for its size. The brain makes up only 2 percent of body weight but consumes up to 20 percent of daily calories and oxygen. The brain’s preferred energy source is glucose, which it gets when the food we eat is broken down and some of the glucose is transported in blood, across the blood-brain barrier, and into brain cells. It has a high metabolism and uses up nutrients quickly.

Not only is the brain hungry for energy (calories), it’s also hungry for antioxidants. The brain has a high need for antioxidants because it’s such a metabolically active organ, which creates an abundance of oxidative molecules called free radicals (unstable molecules that damage cells). As you can imagine, this makes the brain particularly susceptible to oxidative stress, a result of having more free radicals than antioxidants to neutralize them. Oxidative stress causes damage to the brain tissue. In fact, a theory in the field of brain disorders is that the brain needs to be saved from oxidation and inflammation via protective plant compounds with antioxidant and anti-inflammatory properties (e.g., vitamins E, C, and A, flavonoids and other polyphenols, manganese, copper, selenium, zinc, enzymes, and more).

There are two kinds of antioxidants the body uses: enzymes made by the body (endogenous antioxidants) and nutrients from food (dietary antioxidants). The antioxidant enzymes the body creates can prevent toxic substances from being created in the first place, and antioxidant nutrients from food can neutralize the damaging consequences of oxidation, such as free radicals. The brain doesn’t have as many endogenous antioxidant enzymes at its disposal as other parts of the body, which means dietary antioxidants have a big role to play. This is one reason good nutrition and healthy eating is so important to maintaining a healthy brain.




The Fat Brain

Similar to the rest of the body, most of the brain is water (about 75 percent). However, take away the water and you’re left with brain matter, 60 percent of which is fat (also known as lipids). Fats are an essential structural component of neurons. It’s no surprise, then, that the brain needs healthy fats to function properly, from facilitating better blood flow to improving memory and mood. Neurons communicate through a signaling system that gets updated when a new supply of fatty acids is available.

The body produces all the saturated fat it needs, but some fats need to come from the diet. Namely, essential polyunsaturated omega-3 and omega-6 fats. The American diet typically supplies enough omega-6 fats, but not enough omega-3s, which come from fish, nuts, and seeds.

The most metabolically active fat in the brain is a polyunsaturated type of fat called omega-3 docosahexaenoic acid (DHA), which is found in fatty fish like salmon. The body can also convert omega-3 alpha-linolenic acid (ALA), which comes from plant foods like flaxseed, perilla seeds, and walnuts, into DHA. That means the body doesn’t technically require outside sources of DHA, but it’s helpful since it only converts about half a percent of ALA to DHA.

As different fats are digested and absorbed, cholesterol is transported around the body in various forms, such as LDL cholesterol (sometimes called “bad” cholesterol) and HDL cholesterol (sometimes called “good” cholesterol). Cholesterol is an essential part of healthy cell membranes, and plays a role in hormone and vitamin D production. The role of cholesterol in Alzheimer’s disease isn’t fully clear, but studies have found that higher levels of LDL cholesterol is linked to more Alzheimer’s disease–associated plaque in the brain (amyloid plaques).






What Is Cognition?

To understand what cognitive decline is, it’s important to first identify just what cognition is. Cognition includes how we think, learn, and remember. Cognition affects how a person understands the world and acts within it, and it includes all the mental skills needed to carry out simple and complex tasks alike, from locking the front door to analyzing a scientific report. To elaborate, cognition is a word that describes the process of receiving sensory inputs (e.g., what we see, read, touch, taste, feel, smell, or hear), and transforming those inputs into their most important components (reduction), filling in gaps (elaboration), remembering (storing and recovering memories), and using the inputs to interact with the world around us, understand language, solve problems, and more.

According to the National Institute on Aging, a division of the National Institutes of Health in the U.S. Department of Health & Human Services:


Cognition is the ability to think, learn, and remember. It is the basis for how we reason, judge, concentrate, plan, and organize. Good cognitive health, like physical health, is very important as we get older, so that we can stay independent and keep active. Some declines in cognition and memory with age are normal, but sometimes they can signal problems.



Types of cognitive functions include perception, attention, memory, motor skills, language, visuospatial processing, and executive functioning, as further explained below.


	
Perception is how our senses recognize and process information. It’s what happens when we receive sensory inputs.

	
Attention is the ability to continue to concentrate on something while filtering out competing thoughts or sensory stimulation in the environment. It includes reduction skills.

	
Memory can be short term or long term. Short-term memory can be as short as 20 seconds and might be used when reading a step in a recipe before doing it, for example, while long-term memory is just that and stores memories for years and years.

	
Motor skills, not often thought of as a cognitive ability, definitely use brain power, and the loss of these skills can be part of the challenges of cognitive decline. These are the skills used to move our muscles, from walking and cooking to dancing or playing sports, including the ability to manipulate objects such as swinging a pickleball paddle or using a pen.

	
Language skills are what allow the brain to understand (translate sounds into words) and use language (generate verbal responses).

	
Visuospatial skills include the ability to see objects and understand the spatial relationship between them. For example, being able to tell how far apart two pencils are when placed near each other, and whether they are lying at the same or different angles. These skills are also used when mentally rotating a shape (helpful when organizing a full refrigerator or packing a suitcase).

	
Executive functioning can also be thought of as reasoning skills and includes the ability to plan and do things. These abilities include using flexible thinking modes, empathetically imagining what someone else likes or dislikes, anticipating an outcome based on past experience, identifying a problem and finding solutions, making choices, using short-term memory to receive information just long enough to use it (working memory), being self-aware of emotions enough to manage them, breaking down complex ideas or actions into small steps and putting them in the right order of what needs to get done first (this is what a home cook does when they think through how to make a recipe), and focusing in a manner that can eliminate inner and outer distractions.




What Is Cognitive Decline?

Cognitive decline is a decrease in cognitive abilities over time. Some age-related cognitive decline is considered “normal,” including slower thinking and having a harder time with prolonged attention, multitasking, short-term memory, and word finding. On the other hand, vocabulary, verbal reasoning, and synthesizing information from diverse sources of information is often maintained or improved.

The normal aging brain may show signs of cognitive wear and tear due to a loss of gray matter volume and changes to white matter. Gray matter fills 40 percent of the brain, and white matter fills the remaining 60 percent. Gray matter is where all the processing goes on; white matter allows different gray areas to communicate with one another and with other parts of the body. If gray matter is like a factory, then white matter is the trucking fleet that transports goods from one factory to another, or from factory to store. It seems that when it comes to age-related cognitive decline, the issue is not black and white, it’s gray and white.

As a part of normal aging, the amount of gray matter starts to go down after age 20, especially in the prefrontal cortex, but also in the hippocampus. Scientists believe this decrease might be due to dying neurons. A protein called beta-amyloid, which has been found in all people with Alzheimer’s dementia, can kill neurons. Beta-amyloid is also found in 20 to 30 percent of normal adults, which may, but doesn’t necessarily, predict that they’ll develop Alzheimer’s disease. Another explanation is that neurons grow smaller and the number of connections between them also decreases. These decreases are very well documented in older adults. With aging, neurons become simpler, shorter, and less connected to other neurons.

White matter shrinks more than gray matter as we get older. Similar areas of the brain have shown 16 to 20 percent losses of white matter but only 6 percent of gray matter loss. The consequences of these normal changes to the brain over time are small and shouldn’t get in the way of daily activities.

In contrast to age-related cognitive decline, a condition called mild cognitive impairment (MCI) is more serious and is a risk factor for Alzheimer’s disease. However, having mild cognitive impairment doesn’t always lead to Alzheimer’s disease and presents an opportunity to make important lifestyle changes. MCI is a condition that affects memory and thinking (e.g., planning, organizing, judgment) enough that it’s noticeable, but not to the point that it interferes with daily life. Some causes of cognitive impairment, such as medication side effects, vitamin B12 deficiency, and depression, are treatable.

A newer designation of subjective cognitive decline (SCD) represents an even earlier opportunity for intervention. It is defined by the Centers for Disease Control as “self-reported confusion or memory problems that have been happening more often or getting worse in the past 12 months.”




What Is Dementia?

Dementia literally means “without mind” (de = without; mentia = mind). Dementia is a set of symptoms but not a disease of its own. It’s a term used to describe symptoms that can be caused by brain disorders such as Alzheimer’s disease or a stroke. Symptoms of dementia include problems with memory, thinking, language, or social skills, and uncharacteristic behavior changes. Getting older doesn’t cause dementia, though dementia is more common in older adults. The occasional forgetfulness, having trouble recalling a word, or any of these symptoms could be a normal part of aging without being related to dementia. The difference is when the symptoms start to get in the way of everyday life, or activities of daily living (ADL); for example, when symptoms become disruptive to working, getting dressed, or making meals. Cognitive impairment is also associated with difficulty managing instrumental activities of daily living (IADL). These activities are associated with multiple mental processes, which is why they are sensitive to cognitive decline. They can provide another signal to pay more attention to brain health.


Examples of ADL:


	
Bathing—washing yourself, including getting in and out of the tub or shower.

	
Dressing—putting on and taking off clothes, shoes, braces, artificial limbs.

	
Going to the toilet—getting to and from, on and off, and using the toilet.

	
Getting around the house—sometimes called transferring. This refers to getting in and out of bed, chairs, or a wheelchair.

	
Continence—being able to control bowel and bladder functions.

	
Eating—eating and drinking enough to meet nutritional needs.






Examples of IADL:


	Managing finances

	Managing medications

	Using a phone

	Preparing hot meals

	Shopping for groceries

	Using a map

	Driving a car



By mid-century, approximately a quarter of the US population will be 65 years and older, and more than one in three of this older population is projected to develop dementia. The rate of dementia rises drastically with advancing years. According to the 2024 Alzheimer’s disease facts and figures report from the Alzheimer’s Association, 27 percent of Alzheimer’s cases are in adults ages 65 to 74, while 73 percent are in adults over 75. Alzheimer’s currently affects 5 percent of 65- to 74-year-olds, 13 percent of 75- to 84-year-olds, and 33 percent of those 85 years old and up.5 Further, people of color are projected to be disproportionately affected.

There are over 50 different conditions associated with dementia, but the most common cause of dementia is Alzheimer’s disease, which accounts for 60 to 80 percent of all cases of dementia. Lewy body disease (abnormal protein clumps in brain cells), hardening arteries (arteriosclerosis) in the brain, and stroke are also common causes of dementia. Other diseases that can cause the symptoms of dementia are Parkinson’s disease, Huntington’s disease, HIV infection, head injury, severe depression, and Creutzfeldt-Jakob disease.

There are also nondisease causes of dementia symptoms. The National Institutes of Health indicates that dementia-like symptoms could be the result of medications, metabolic problems, nutritional deficiencies, infections, poisoning, brain tumors, lack of oxygen to the brain, and heart and lung problems.

Most dementias are irreversible. However, there are exceptions to this rule. Some forms of dementia can be stopped or even reversed if caught soon enough. These include dementia-like symptoms caused by vitamin deficiencies, brain tumors, chronic alcoholism, and some medications. For the remaining forms of dementia, current treatment options may help with symptoms but do offer a cure. This is why health professionals are focused on prevention.









What Is Alzheimer’s Disease?

Alzheimer’s disease is the most common cause of dementia, with up to four out of five cases of dementia being linked back to Alzheimer’s disease. It is an irreversible, progressive brain disorder, the fifth leading cause of death in the US for adults age 65 and older, and it is estimated to affect more than 6.9 million Americans in 2024, including one in nine adults age 65 and older.6 The number of new cases is expected to grow as the world population ages.

For most people with Alzheimer’s disease, the first symptoms appear later in life, after age 65. Scientists don’t yet fully understand what causes the disease, especially since it may be a result of complex brain changes that happen over decades. The National Institute on Aging suggests that probable causes include a combination of genetics, environment, and lifestyle. Less than 5 percent of cases are in adults 30 to 60 years of age, and those young-onset cases are most often related to family history, though some cases appear without any known cause.

Apolipoprotein E (APOE) genotyping is a genetic lab test that may help confirm a diagnosis of late-onset Alzheimer’s disease in adults who show symptoms, but it cannot be the only tool used in diagnosis. If a person with dementia also has the APOE-e4 allele, it may be more likely that dementia is due to Alzheimer’s disease, but it cannot prove it. In fact, there are no definitive diagnostic tests for Alzheimer’s disease during life. This test is not appropriate for screening people without symptoms, and some people with APOE-e4 will never develop Alzheimer’s disease.

Alzheimer’s disease is commonly marked by memory loss, plus cognitive decline in one or more other areas, such as language skills, reasoning, attention, or visual perception. All cases of Alzheimer’s disease involve cognitive decline, but not all cognitive decline is due to Alzheimer’s disease.


Risk factors for late-onset Alzheimer’s disease include:


	Older age

	Genetic factors (especially presence of APOE-e4)

	Family history

	History of head trauma

	Midlife high blood pressure (hypertension)

	Obesity

	Diabetes

	High cholesterol (hypercholesterolemia)






Alzheimer’s Disease and Damage to the Brain

Some researchers hypothesize that oxidative stress and inflammation—which can come from eating unhealthy food, smoking, pollution, or illness—are at the root of Alzheimer’s disease. Normally, the blood-brain barrier does a good job of protecting the brain. In early Alzheimer’s disease, the blood-brain barrier begins to deteriorate, possibly due to chronic inflammation.

Imagine the healthy brain is a painter’s canvas on which there are smooth, uniformly colored stars (neurons) connected by orderly lines, and only clean canvas in the background. Let’s use this analogy to understand five changes going on in the brain with Alzheimer’s disease.


	
1. There is a buildup of amyloid-beta protein (also called neuritic plaques) in between neurons, like messy splotches of unwanted paint marring the clean canvas.

	
2. Neurofibrillary tangles (twisted fibers that block nutrition from reaching all parts of the neuron) form inside neurons, as if someone added excess paint to the stars, creating a raised, uneven texture.

	
3. Neurons die off, as if someone washed away some of the stars on the canvas.

	
4. There’s a loss of synapses, the gap between neurons required for them to communicate. The orderly lines between stars begin to disappear. Without synapses, neurons aren’t very effective.

	
5. The brain tissue shrinks (also known as brain atrophy), eventually affecting nearly all of its functions, as if someone put the painter’s canvas in the dryer so that the resulting canvas and everything on it is a lesser version of its original.






History of Alzheimer’s Disease Discovery

Alzheimer’s disease is named after Dr. Alois Alzheimer. In 1906, he had a patient who died of an unusual mental illness that caused her to suffer memory loss, have language problems, and engage in unpredictable behavior. After she died, he studied her brain tissue and found two types of abnormalities. Dr. Alzheimer found the abnormal clumps we now call plaques: amyloid plaques, beta-amyloid plaques, or amyloid-beta plaques. He also found tangled bundles of fibers in the neurons, which are now called neurofibrillary tangles, fibrillary tangles, or tau tangles.






How Mental Fitness Gets Tested

Mental fitness and its decline is measured based on five areas of brain functionality, through a variety of tests. The original MIND diet research used 19 standardized tests to evaluate the following five cognitive domains: episodic memory, semantic memory, perceptual speed, working memory, and visuospatial ability. Global cognition is measured in research studies by combining the results of a variety of tests measuring different cognitive domains to create a composite score.

Episodic memory is a three-step process involving the ability to register personal experiences of daily events and save them as memories that can be recalled later. Think of it as the memory that stores your individual view of the events of your life, much like what a forehead camera might capture in ongoing episodes in a television series called “my life.” Examples of episodic memory include recalling where you parked your car this morning, the details of your wedding day, or remembering where you were and what you were doing when you found out about the 9/11 attacks in NYC.

The area of the brain important for this kind of memory is the medial temporal lobe (MTL). In the MIND diet research, it was evaluated based on results from a battery of seven tests, including: (1) word list memory, (2) word list recall, (3) word list recognition, (4) immediate recall of a story, (5) delayed recall of a story, and (6) immediate and (7) delayed recall of a second story.

Semantic memory is the brain’s reserve of general knowledge and is the kind of memory that’s very useful before an exam; it’s all about facts and words. Unlike episodic memory, semantic memory isn’t usually connected to a specific time or place. Examples of semantic memory are the general understanding of what a key is and how it works with a door, and remembering names of colors or state capitals. It even includes remembering what a cat is and understanding how to put a sentence together. These are tidbits of information that aren’t necessarily linked to a personal experience. The difference between episodic memory and semantic memory is the difference between remembering what it was like when you met your best friend for the first time and recalling that you met on a certain date. The MIND diet research measured semantic memory through three tests: (1) a naming test, (2) a verbal fluency test, and (3) an abbreviated 15-item version of the National Adult Reading Test.

Perceptual speed is the ability to examine, compare, and contrast numbers, letters, and objects quickly. It was measured in the MIND diet research by four tests: (1) a symbol-digit test that asks for certain numbers to be matched with certain geometric shapes within a short period of time, such as 90 seconds, (2) a number comparison test to measure the ability to quickly and accurately compare numbers, (3) a 30-second test of how accurately a list of color names can be read out loud when the names of the colors are printed in mismatched colors (e.g., reading the word “blue” correctly even if it’s printed in red ink), and (4) a 30-second test of naming the color of the ink when mismatched with a color’s name (e.g., being able to say “red” while seeing the word “blue” written in red ink).

Working memory is a way to temporarily store information in order to complete a mental task. It can be thought of as a form of short-term memory. In other words, it’s the ability to hold on to information long enough to use it right away. It’s temporary storage of information for an express purpose. For example, working memory is what helps you dial a phone number someone has just read out loud to you, or to add 14 and 73 without using a calculator, pen and paper, or any other external tools. In the MIND diet research, it was measured by three tests: (1) digit span forward, (2) digit span backward, and (3) digit ordering tests. The first two tests determine memory span by measuring the longest list of items the tested person can recite back. The lists can be of numbers, letters, or words. For the MIND diet research, numbers were used. In the first memory span test (digit span forward), the test-taker had to recall the numbers in the order they were provided. In the second memory span test (digit span backward), the test-taker had to remember the numbers in the reverse order that they were provided; this is a more difficult test. In addition to these two memory span tests, the third test (digit ordering test) challenged working memory ability by asking the test-taker to memorize a set of numbers then recite them back in ascending order.

Visuospatial ability is the extent to which the brain can understand what it is seeing and process how it works. For example, this could include buttoning a shirt, putting together unassembled furniture, recognizing a triangle, or parking a car. It was measured by two tests: (1) a judgment of line orientation (JOLO) test, and (2) a standard progressive matrices (SPM) test. A JOLO test uses a semicircle with evenly distributed lines as the constant, then provides a series of lines in pairs. Both lines have to be accurately matched to one of the lines on the semicircle spectrum in order to pass.

[image: Image]

The second test, the SPM test, is a multiple-choice nonverbal test that asks the test-taker to complete a pattern or image with one of the provided options. The patterns get more difficult as the test goes on.

These 19 tests of the five cognitive domains are validated measures of cognitive function.


	
5 Alzheimer’s Association, “2024 Alzheimer’s Disease Facts and Figures,” https://alz.org/media/Documents/alzheimers-facts-and-figures.pdf.

	
6 Alzheimer’s Association, “2024 Alzheimer’s Disease Facts and Figures.”










CHAPTER 2 THE MIND DIET STUDIES: HOW IT STARTED AND HOW IT’S GOING



What Is the MIND Diet?

The MIND diet is a healthy, evidence-based way to eat that is designed to help prevent Alzheimer’s disease and delay cognitive decline. The original two MIND diet studies from 2015 show how the diet slows brain aging by 7.5 years and cuts the risk of developing Alzheimer’s disease by 53 percent. The 150-plus research papers that have been published since then continue to show its benefits for cognition and more.

The MIND diet was developed by researchers from Rush University Medical Center and Harvard, led by Dr. Martha Clare Morris (1955 to 2020), to slow cognitive decline and reduce the risk of Alzheimer’s disease. MIND is an acronym for Mediterranean-DASH diet intervention for neurodegenerative delay. As the acronym suggests, it is based on the Mediterranean and Dietary Approaches to Stop Hypertension (DASH) diets, but was then modified based on foods and nutrients shown to support brain health.

It consistently ranks highly in the annual U.S. News & World Report’s “Best Diets Rankings.” Top-ranked diets have to be easy to follow, nutritious, safe, effective for weight loss, and protective against diabetes and heart disease. The MIND diet does all that and hones in on the foods that specifically benefit brain health.

The MIND diet is a selection of the most brain-healthy foods from two well-established healthy diets, supported by what we currently know from nutrition and dementia research.

The MIND diet is made up of 15 components, including 10 brain-healthy food types to consume and five brain-harming ones to limit. The brain-healthy foods are leafy greens, more vegetables, berries, seafood, nuts, beans, whole grains, olive oil, lean poultry, and moderate intakes of wine. The brain-harming foods are butter and stick margarine, whole-fat cheese, fried fast foods, red meat, and pastries and sweets.

Earning the top MIND diet score of 15 means eating at least three servings of whole grains, one serving of vegetables, and one glass of wine each day; in addition, it means eating leafy greens nearly every day (at least six times a week), nuts most days of the week (at least five times a week), beans about every other day (four times a week), berries twice a week, lean poultry twice a week, fish once a week, and using olive oil as the main oil. Finally, it means limiting as much as possible the foods that aren’t great for brain health, but definitely consuming less than one tablespoon of butter or margarine a day, pastries and sweets no more than four times a week, red meat no more than three times a week, whole-fat cheese no more than twice a month, and fried fast food no more than twice a month. Meeting each of these requirements earns one point each, adding up to a total possible score of 15.

It is worth noting that the MIND diet is less demanding than either the Mediterranean or DASH diets, with fewer required servings of fish, grains, fruits, and vegetables, and no emphasis on dairy or limits on total fat. The MIND diet is also different because it specifically recommends leafy greens and berries rather than fruits and vegetables in general.

The MIND diet’s benefits to cognitive health make sense when considering the evidence-based approach to selecting its antioxidant-rich and anti-inflammatory foods, which protect the brain and make it harder for damaging plaques to form. Removing the brain-harming foods may be just as, if not more important, since eating too much of them contributes to chronic inflammation, damages the blood-brain barrier, and promotes the formation of beta-amyloid plaques.




MIND Diet Science: How It Started


One Smart Diet from Two Healthy Ones

Before there was a MIND diet, the Mediterranean and DASH diets were being studied for clues about how they affect cognitive decline, though that wasn’t the focus. Since both diets have been shown to protect against high blood pressure, cardiovascular disease, stroke, and diabetes, looking at brain health was logical as those same conditions raise the risk for cognitive decline.

The Mediterranean diet is a plant-forward eating pattern that emphasizes fruits, vegetables, whole grains, beans, nuts, legumes, olive oil, herbs and spices, and seafood. In moderation, it also includes poultry, eggs, cheese, yogurt, and optional wine. It limits red meat and sweets. Research has proven its benefits for heart health and diabetes.

The DASH diet is also plant-forward. It is a clinical diet protocol that was designed to lower blood pressure and emphasizes grains, vegetables, fruit, low-fat or fat-free dairy, nuts, seeds, and legumes, with occasional lean meat, poultry, and fish. It limits fats, sweets, and salt. Rigorous studies show that following the DASH diet lowers blood pressure, increases beneficial HDL cholesterol, and decreases harmful LDL cholesterol and triglycerides.

The Mediterranean diet is different from the DASH diet in that olive oil is the main fat, there’s a higher intake of fish, and it includes a moderate amount of wine with meals. The DASH diet is different from the Mediterranean diet in that it specifically restricts saturated fat and commercial pastries and sweets, and promotes dairy intake.

The MIND, Mediterranean, and DASH diets all share the idea of eating a foundation of natural, plant-based foods while limiting animal foods and foods high in saturated fat. The MIND diet is different in that it does not specifically recommend fruit, dairy, or multiple fish meals per week. It does, however, specifically recommend berries and leafy green vegetables.




Study 1: Cutting Alzheimer’s Risk in Half

One of the first two MIND diet studies found that it’s possible to reduce the risk of developing Alzheimer’s disease by 35 to 53 percent by following the MIND diet. The results are from a multiyear study published in 2015 in Alzheimer’s & Dementia, a top journal in the field. They show that the more closely the MIND diet was followed, the bigger the benefits. However, even moderately following it had a significant impact. Participant diets were also mapped against Mediterranean and DASH eating patterns for comparison. Overall, when it came to reducing Alzheimer’s disease risk, the MIND diet performed best.

The study looked at data from 923 people aged 58 to 98 years, who volunteered to take part in Rush University’s Memory and Aging Project (MAP). MAP data was used to compare how well their diets matched up with MIND, Mediterranean, and DASH diets, and how much that was associated with the development of Alzheimer’s disease. The MAP population lived in retirement communities or senior public housing units in the Chicago area. They were tested at least twice to ensure they did not have Alzheimer’s disease at the start of the study. Over the course of four and a half years of follow-up, 144 new cases of Alzheimer’s disease were diagnosed.

When it came to seeing how much the participants’ diets reflected the MIND, Mediterranean, and DASH diets, there was a wide range of results, from eating habits that looked a lot like these healthy diets to eating patterns that looked nothing like them. This is helpful because it means we can see how a spectrum of diets was associated with Alzheimer’s disease. After all, if everyone in the study had very similar scores, it’d be hard to know if diet made a difference. These results were split into three groups, where the top scores were most closely aligned with the healthy diets.

For the MIND diet, study participants’ diets were scored based on a total possible score of 15, one point for each of the 15 MIND diet components. The top third of scores averaged 9.6 on the 15-point MIND scale, with results ranging from 8.5 to 12.5. The middle third of scores averaged 7.5 points, ranging from 7 to 8 points. Both of these groups had a significantly lower risk of developing Alzheimer’s disease. The top third cut their risk by 53 percent, and the middle third cut their risk by 35 percent. For the Mediterranean diet, the top third of scores had a protective effect, cutting risk by 54 percent. Similarly, it was the top third of scores for the DASH diet that was linked to a significant risk reduction, though it was lower at 39 percent.

The researchers considered why strictly following the DASH diet was not as protective as the other two diets. They looked at what was unique to the DASH diet—that is, a specific recommendation for dairy and low salt—and suggested that perhaps these guidelines may not be particularly important for brain health. What this all means is that following any of these diets strictly will have a benefit, but that the MIND diet brings brain health benefits even when halfway followed. Further, the MIND diet is less demanding in many ways, including fewer required servings of fish, grains, fruits, and vegetables, and no emphasis on dairy or limits on total fat.

It’s tempting to wonder if the people with scores in the top third of the group were different in substantial ways. Maybe they were younger, more educated, exercised more, or took part in more brain-stimulating activities such as reading, playing games, writing letters, or visiting the library. However, the results controlled for all these factors and still found a statistically significant and clinically meaningful benefit to eating according to the MIND diet. The MIND diet was slightly less protective in people with the potential genetic marker for late-onset Alzheimer’s disease, APOE-e4 (even though it’s a marker, having it doesn’t necessarily mean dementia is inevitable). It’s important to note that the MIND diet was still protective in this group, just less so.

Another reasonable question to ask is if the results for the MIND diet were simply due to reducing the risk of diabetes, high blood pressure, stroke, and heart attack, which are all associated with an increased risk of Alzheimer’s disease. While these factors certainly didn’t hurt and were a natural benefit of a diet based on the Mediterranean and DASH diets, they were also controlled for, and the only difference was that the MIND diet was actually more brain-protective for people who had had a heart attack in the past. Overall, the effect of the MIND diet was independent of other healthy lifestyle choices or cardiovascular-related conditions.

The study’s greatest strength is its robust methodology, including good design, sampling, data collection, and data analysis. Solid methods provide assurance that results are valid and credible.

A couple of notes about the population that was studied: First, the study participants were older adults, so it’s hard to extend the findings to younger adults. However, the research does suggest that those who followed the diet longer were more protected against Alzheimer’s, so it’s reasonable to think there is a benefit to start following the MIND diet early. Second, the study population was mostly white, making it harder to definitively extend these findings to different ethnic or racial groups. That being said, the MIND diet is a generally healthy eating pattern based on two proven diets, and a safe and nutritious choice for most people, and we do now have data from other parts of the world (more on that soon).




Study 2: Slowing Cognitive Decline

The MIND diet can slow down brain aging by seven and a half years, according to another multiyear study published in 2015 in Alzheimer’s & Dementia. Over nearly five years of follow-up, the MIND diet was shown to have a big impact on slowing the cognitive decline that comes with aging for adults whose average age was about 81 years. Similar to the study on diet and risk of Alzheimer’s disease, the Mediterranean and DASH diets had brain-protective effects, but the strongest association was with the MIND diet.

The study looked at data from 960 people drawn from the more than 40 retirement communities and senior public housing units in the Chicago area that took part in Rush University’s MAP. These people did not suffer from dementia at the beginning of the study and agreed to annual clinical neurological exams. However, out of 960 people, 220 had mild cognitive impairment to start. They were still included in the main analysis, though were taken out of additional secondary analysis. This is useful to see how the MIND diet can help those with mild symptoms of cognitive decline as well as those without any signs or symptoms of dementia yet. The MIND diet was found to be protective for the entire group, but even more so when the 220 were removed from the analysis, suggesting that eating for brain health before symptoms show up has bigger benefits.

The MIND diet scores for the group were divided into three tiers and compared to participant results from a battery of 19 cognitive tests that evaluated five cognitive domains: episodic memory, working memory, semantic memory, visuospatial ability, and perceptual speed. People in the top tier of MIND diet scores had higher scores across all five cognitive domains, with the strongest impact seen in three of the domains: episodic memory, semantic memory, and perceptual speed.

During the course of the study, 144 people dramatically improved or worsened how they ate. Since the dietary habits of these people changed over time, so did their MIND diet scores. To see if the inconsistent data from this portion of the group had much of an impact on the final results, the research team ran an analysis after removing this group. What they found was that doing so cleaned up the data, and the benefits of the MIND diet became even clearer and stronger. The global cognitive scores improved quite a bit as did most of the individual cognitive domains. These improved by 30 to 78 percent, with the exception of visuospatial ability, which remained stable.

To ensure these results were due to the MIND diet and not the cardiovascular protection provided by its foundation in the Mediterranean and DASH diets, the researchers controlled for high blood pressure, history of stroke or heart attack, and type 2 diabetes, but the results did not change. They also adjusted the results to account for differences in age, sex, education level, calorie intake, physical activity level, history of smoking, participation in cognitive activities, and even the genetic marker APOE-e4 that is more common in people with Alzheimer’s disease. Still no appreciable effect on the beneficial results of the MIND diet. Last but not least, they took depression and obesity factors out of the picture, but adjusting for these factors also did not change any of the results. This all suggests that the MIND diet can indeed keep the brain cognitively younger despite a wide range of differences.

The study has additional strengths, including its up to 10 years of follow-up, annual evaluation of cognitive function using a series of standardized tests, and validated measuring tools to assess diet, controlling for confounding factors such as physical activity and education.

Preventing cognitive decline is more important than ever since it is an identifying characteristic of dementia. Delaying cognitive decline could mean delaying dementia by years. Even those not at risk for developing Alzheimer’s dementia can benefit from slowing down the normal age-related downturn in cognitive abilities. Last but not least, the MIND diet has additional benefits for heart health, diabetes, and overall nutrition and well-being.






MIND Diet Science: How It’s Going

Since the original MIND Diet studies were published in 2015, more than 150 additional scientific papers have been published. A little more than 60 percent of these studies are on memory, cognition, Alzheimer’s disease, and dementia. The other 40 percent cover a variety of topics and populations from around the world. That said, the United States is where most of the research originates, followed by Europe, which combined make up about 70 percent of the papers. The most-researched topics among the other 40 percent of studies are cardiometabolic health, healthy aging, and mental health.

Aging increases the risk for many of these conditions. While we can’t stop the passage of time, we can affect how we spend that time. Aging well is about maintaining independence and vitality so that we are able to live as many of our years as possible in good health. Some people call this our healthspan, in contrast to the lifespan. Unfortunately, chronic disease can rob us of good years. Healthy aging is about leaving no good years on the table. Eating nourishing foods is a fundamental piece of the answer, and research suggests the MIND diet is one way to get there.





Cognitive Health


Study 3: Follow-Up Trial of the MIND Diet

Reaching therapeutic levels of the MIND diet improved global cognition in a high-quality study led by many of the original MIND diet research team members at Rush University as well as a research team from Harvard University. This large, multi-site, three-year, randomized-controlled trial, whose findings were published in 2023, was a follow-up study to the original two observational studies from 2015.

The study included 604 older overweight adults around age 70 without dementia themselves, but who had a family history of dementia as well as a suboptimal diet. They were divided into either a MIND diet group that was provided with some of the key MIND diet foods (e.g., berries, nuts, olive oil), or a control group that focused on tracking calories, portion control, and strategies like goal-setting and mindful eating, but with the intention of keeping the types of foods the same. Instead of food, the control group regularly received $30 gift cards they could use for groceries, so they had a comparable amount of financial support to access food.

Both groups were coached on modest weight loss and were supported by dietitians throughout the three-year trial, with in-person counseling, group visits, phone consults, an online support group, and online food and weight tracking. For the first six months of the study, the dietitian-led counseling was weekly, followed by six months of contact every other week. For years two and three, participants were coached at least twice a month, and they always had the option to partake in individual and group sessions.

Here’s what’s interesting about the results. Both groups lost 5.5 percent body weight, which was above the target 3 to 5 percent. They reached this level of weight loss in six months and then maintained the weight loss for the rest of the three-year study. Many would call this a successful weight-loss trial, if nothing else, and the retention rate was very high. Nine in ten participants stuck with the study (93.4 percent) for the full three years. The only other randomized-controlled trial on the MIND diet supports this finding, though it was a small short-term three-month study. It found middle-aged women (~48 years old) who followed the MIND diet versus their usual diet (the control) lost more weight and had lower body fat percentages and waist circumferences, even though both groups were counseled to eat fewer calories overall.

Even more interesting for brain health and overall well-being, both groups improved their diet scores on a 14-point MIND scale (it wasn’t the original 15-point scale because wine was removed from the clinical trial for safety reasons). Both groups started at a moderate 7.7 score and ended with an impressive 11.1 score (MIND diet group) and a still good 8.5 (control group). Recall that in the earlier MIND diet studies, the top scores that were the most protective against cognitive decline and risk of Alzheimer’s disease were in the 8.5 to 12.5 range. So the control group’s diet didn’t improve as much as the MIND diet group, which is to be expected, but it still improved enough to reach the bottom of the therapeutic range. This was good for the control group’s personal health, but it also meant that the “control” group didn’t really provide a control diet to compare to since it didn’t stay stable.

Therefore, technically, this study didn’t prove the MIND diet improved cognition any more than a control diet. Upon closer inspection, we see that both groups improved their diet into the therapeutic range (8.5 to 12.5) seen in the original observational studies. This may explain why both groups improved their cognitive performance. However, more research is needed to confirm this hypothesis.


WHAT THE BEST AVAILABLE OBSERVATIONAL STUDIES SAY

In the meantime, what does the rest of the research say about the MIND diet and brain health? There are nearly a hundred papers exploring this topic. Of those, the highest quality studies point in a positive direction. They all suggest following the MIND diet is linked to better global cognition and a reduced risk of Alzheimer’s disease. There’s good evidence that the MIND diet is associated with better episodic memory and a reduced risk of all dementias too. We have less research on mild cognitive impairment, subjective memory complaints, and cognitive resilience, but so far the results are promising. Last but not least, we don’t yet have enough research on the MIND diet’s influence on cognitive decline over time, nor about the effect the MIND diet has on signs of brain health such as brain volume (we don’t want too much shrinkage), or amyloid plaques or tau tangles, which are abnormal clusters of proteins that can accumulate in the brain and are considered to be hallmarks of Alzheimer’s disease. So far, the few studies exploring these topics have come back with either positive or neutral results. Overall, the outlook is positive, but more research is needed.






Heart Health

Have you heard that heart health is brain health? Research studies on the Mediterranean and DASH diets showed us that diets well-known for being heart-healthy also slowed cognitive decline. That makes sense because the brain relies on a healthy heart. The brain is highly vascularized, with a vast network of blood vessels. The heart pumps 20 to 25 percent of the body’s blood to the head, carrying with it vital nutrients for brain health and fueling it with one in every five calories we eat. So, heart-healthy eating is the foundation for fueling brain health. But is brain health heart health?
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