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INTRODUCTION

One spring evening, my sister and I were having an animated conversation about two political candidates. At one point, our father jumped in and said something matter-of-fact, like, “Listen, they’re all the same. It is politics.” When he prepared to go to bed, my sister and I returned to our homes. That was the last time we would see Dad as we had always known him.

An hour or so later, my mom called. Dad was slurring his speech, and one side of his mouth was drooping—classic signs of a cerebrovascular accident (CVA, commonly known as a stroke). I rushed back to their house and gave him an aspirin to help thin his blood, and then my sister drove him to the emegency room, which was only about five minutes away. Although we had managed to get my father to the hospital within thirty minutes of the stroke’s onset, the entire left side of his body was paralyzed.

Dad was a brilliant scientist, with a doctorate in polymer chemistry, and a man of many talents. He was an innovative teacher, a mentor to his students, an author, and an inventor. He invented road reflectors, the illuminated stripes we all see at the side of the road that help to keep cars in their lanes even at night. To repair runways during times of war, he developed a substance made of polymers that could be poured into gaping holes, harden in less than thirty minutes, and be stronger than the original surface. He was also an amazing chef, a talented musician, and my first hero.

On the day he had his stroke, Professor Uma Nandi’s life changed forever. Our family was shocked, as Dad had looked perfectly well during our visit earlier that evening. Although he had a history of peptic ulcers, he was otherwise healthy, ate a fairly good diet, and took an interest in maintaining his body, mind, and spirit. I could not help but wonder: could we have done anything to prevent this awful event?

SEARCHING FOR ANSWERS

As my family and a team of rehabilitation staff devoted the year after Dad’s stroke to nursing him back to health, I could not stop questioning what more he and we could have done to prevent his life-changing and often completely debilitating health crisis. After nearly twenty years as a physician, ten of those spent studying and analyzing the latest research on how gut health affects brain health, I now have the answers I wish I’d had then.

The brain and the gut are neurologically and biochemically connected via millions of nerves and the trillions of microbes that populate the intestines. Known as the gut-brain axis, this communication network between the two systems is vast and complex. Although scientists have known about this axis for some time, the assumption was that the brain controlled how the digestive tract functioned. Only recently has science given the gut its due credit in this relationship. Researchers are learning that the gut microbiome (or microbiota; I will use the terms interchangeably)—the bacteria and other microorganisms (microbes) that naturally live within the intestines and help us digest our food—can influence certain physiological processes in the brain.1 Our microbiome can have a significant impact on how we think and function—cognition, memory, motor control—for better or worse.

This relationship has come to the forefront of attention as over the past two decades we have seen a rise in stroke (like my dad experienced), Parkinson’s disease, and Alzheimer’s disease, and a general decline in brain health. In my practice, I regularly see a link between patients’ poor gut health and a decline in brain health, and worldwide research supports this link.2 According to a study done by an international group of neuroscientists, an estimated 25 percent of people who suffer a stroke will develop dementia3—a group of symptoms affecting memory, thinking, and social abilities—within one year after their stroke. About 75 percent of people with Parkinson’s will develop dementia within ten years from disease onset.4 And while dementia takes many forms, most people are familiar with Alzheimer’s disease, the most common type.

Much of the current research is focused on three leading examples of neurodegeneration (the death of brain cells) that doctors have been struggling to treat effectively: stroke, Alzheimer’s, and Parkinson’s. Each of these disease states can result in not only neurodegeneration, a progressive loss of brain cells, but also cognitive decline along with a loss of memory and thinking. Furthermore, many recent discoveries highlight the connection between these disorders and well-known risk factors—including genetics, environmental toxins, diabetes, obesity, heart disease, and poor gut health,5 reinforcing the importance of the connection we are seeing between gut health and brain health.

What gives? What are we doing (or not doing) in our modern lifestyles that is facilitating neurological disorders that lead to cognitive decline? More importantly, what can we do to prevent this decline or at least slow it down? As it turns out, a lot more than you might think. And much of it is as simple as changing basic elements of your lifestyle and the food on your plate.

While this research is becoming more and more accepted in academic circles, it has yet to reach mainstream medicine.


HUMAN MICROBIOME PROJECT

From 2007 to 2016, the US National Institutes of Health conducted the Human Microbiome Project, an initiative to characterize gut microbiota and understand their relationship to health and disease.6 My takeaways (and many other doctors’ takeaways) from the project were nothing short of astounding.


	Our microbiome influences our health as much as or more than the genes we inherit from our parents.

	Although no two people have identical microbiomes, each of us carries about five hundred different species of microbes in our gut.

	Having a certain combination of microbe species in our microbiome can influence the likelihood of our experiencing a disease such as diabetes.

	Perhaps most importantly, it is likely to change the course of our health by changing our microbiome.





Most neurologists are not treating neurodegeneration by considering the gut. Although many gastroenterologists find the research interesting, few are applying it in their everyday practices. I am in a minority, and it is my observations, study of the available research, and insights that I share with you here.

BEYOND NUTRITION: THE FIVE PILLARS

Most gut health books offer one solution: nutrition. Some add meditation or exercise to the mix as a way to reduce stress. You are holding the first book on gut health published by a gastroenterologist to offer a holistic solution that combines healing traditions from the East and the West and that often goes well beyond nutrition. This is because every aspect of how we live our lives plays an immense role in how well or poorly our gut functions. The medicines and surgical techniques of Western medicine are critical to adequately addressing gut health, but the science supports the idea that we need to look at additional factors: movement, purpose, community, and spirituality. While every individual will likely find they need to address one factor more than the others, the research shows that in tandem with nutrition, each of these factors is directly connected to gut health and, therefore, as you’ll discover in this work, brain health.7.

I call these factors the Five Pillars. Let’s look at them more closely. Later, we will discuss how each is related to gut and brain health.

Nutrition. We will start with the most straightforward one. When we do not eat healthy and beneficial foods, we do not feel well. Too much of anything—especially sugar, refined flours, and fat—is bound to cause a problem. Of course, as microbiome research and diagnostic tools to detect and measure gut health problems such as irritable bowel syndrome, reflux disease or GORD, lactose intolerance, and digestive disorders in general have advanced, physicians are now better able to pinpoint specific gut issues and prescribe medications along with diet changes and supplements to create balance. While I rely on diagnostic tools as well as medication, I know that if a person is not eating mindfully, with the intention of eating for optimal health, their gut health will be suboptimal.

Movement. This is quite intuitive as well. We have all read the books and articles on the benefits of movement, seen the videos, and experienced the benefits in our lives. The more we exercise, the healthier we are. And it does not have to be a 10K run when a daily twenty-minute walk is often sufficient; it does not have to be powerlifting but can be carrying our groceries from the car instead of having them delivered to our front door. What is especially interesting to me is that our ancestors and even our great-grandparents did not set aside time for fitness; instead, it was incorporated into their daily life. They had fewer conveniences like cars, power tools, and megastores, and so they did things like walk or ride a bike to get where they needed to go, chop wood and sweep the floor, and tend their own garden to grow the foods they ate. That’s why I like to think of movement as part of our whole lives, not something separate we do at the gym a few hours a week, focusing on our legs one day and our heart the next.

Purpose. What shapes our lives and provides direction—who we are as human beings, our dreams, our soul’s resolve—is our purpose. It is helpful to think about this as part of your legacy. What do you want to leave behind when you are gone? An impressive bank account, or people who remember you for being a wonderful father, compassionate leader, or compelling artist? What your purpose is does not matter as much as the fact that you have one, because not living a purposeful life affects our brains. A recent study at Rush University in Chicago has shown that elderly people with a positive sense of purpose can possibly reduce their cognitive decline by as much as 50 percent.8 As we will see, such changes affect the gut, and vice versa.

Community. These are your people. Your family, your neighborhood, your circle of friends—those people with whom you celebrate, laugh, cry, and eat lunch. They are the ones you call on for support and the ones who call on you for support. Research has shown that the people with the strongest social bonds live the longest.9 Early and late in life, these tend to be found in wider networks, whereas in the middle of our lives, when we are pulled in more directions—education, career, caring for children and parents—a few deep but meaningful bonds are key. Numerous studies have found a clear connection between social relationships and four markers of health: blood pressure, waist circumference, body mass index, and even gut inflammation.10 As I will argue in the pages that follow, each relates to our gut and consequently to our brains.

Spirituality. Spirituality is purpose and community turned inward. When we have a spiritual life, we are never alone. Spirituality will look different for each of us, but I see a common denominator: finding our still point in the spinning world, or, to put it in other words, gaining an understanding of our place in the universe. What does that look like for you? It may be a connection with a temple, a mosque, a church, or nature. We often do not think of physical well-being as a direct consequence of our spiritual lives, and so we rarely utter sentences like, “If I take time to meditate, pray, or practice yoga every day, my microbiome will be healthier and that will make my brain healthier.” In our culture this is not intuitive, but it can be a powerful insight. We can change a person’s diet and see measurable cause and effect, but what science has shown us is that having a spiritual practice diminishes the impact of stressful events in our lives, and when we are less stressed our “fight-or-flight” response is less likely to be triggered—something that is indeed correlated with optimized gut health.11

I call the people who frame their lives using the Five Pillars “health heroes.” Not only do health heroes take a balanced approach to food and exercise, but they also have a sense of purpose and community, cultivating a meaningful connection to something greater than themselves. Health heroes make body, mind, and spirit their priority, often because an experience with illness has made clear to them the devastation that may befall those who take good health for granted. Health heroes put health first, focusing on prevention and a commitment to the well-being of themselves and others. And, as you will see, a dedication to living as a health hero and strengthening the Five Pillars can have a direct impact on our well-being when it comes to our gut and brain.


ABOUT PROBIOTICS


	Probiotics are the beneficial bacteria that naturally reside in your body, particularly in the gut. These live microorganisms help regulate digestion and intestinal function.

	Each of us has our own, unique microbial environment, kind of like a gut fingerprint, with over a thousand different forms of microorganisms naturally occurring in the body.

	Antibiotics, pregnancy, diet, and other things can mess with your body’s natural microbiota, causing a lack of good bacteria.

	When an imbalance in the microbiome occurs, as I’ve seen in my practice, this can be linked to many other conditions, including arthritis, allergies, and even depression.

	The probiotic bacteria in your system can be restored and sustained by eating fermented foods such as yogurt, kefir, aged cheese, sauerkraut, kimchi, miso, and tempeh, as well as fortified dark chocolate, certain juices, and cereals.

	Probiotics can also be taken as supplements. The two most commonly available strains found in supplements are Lactobacillus and Bifidobacterium.





LIVING AS A HEALTH HERO

When one or more of the Five Pillars is forgotten or neglected, our bodies, minds, and lives are out of balance. For years I have been assessing my patients within the framework of the Five Pillars to help them go beyond surviving and progress toward thriving, particularly when it comes to resolving their gut issues.


WHAT DO MEDITATION AND PRAYER HAVE TO DO WITH OUR GUT?

Meditation and prayer have more to do with the gut than you might think. That’s because there’s a two-way street between mind and gut.

Researchers examining the effects of deep meditation on the gut microbiome structure studied a group of long-term traditional meditators—Tibetan monks. The monks’ neighbors, who did not meditate, served as a control group. The researchers found that gut microbiota composition differed between the monks and the control group. Researchers found significantly increased levels of two beneficial types of bacteria (Megamonas and Faecalibacterium) in the meditators group. Further analysis showed that, in the meditators group, several biochemical pathways—including biosynthesis and metabolism—functioned significantly better. Moreover, plasma levels of substances known to be clinical risk factors for poor gut health, including total cortisol, were significantly lower in the meditation group. This led the scientists to conclude, “Long-term deep meditation may have a beneficial effect on gut microbiota, enabling the body to maintain an optimal state of health.”12

You do not have to be a Buddhist monk to improve your gut via meditation. Another study found that a basic nine-week training program to learn how to use spiritual tools such as meditation and prayer to elicit a relaxation response had a significant impact on participants’ clinical symptoms of chronic gastrointestinal disorders such as irritable bowel syndrome (IBS) and inflammatory bowel disease (IBD), including Crohn’s disease and ulcerative colitis, and even on the level of inflammation and the body’s stress response.13



Now that the gut-brain connection is clear to me, I use that framework with the intention of fostering brain health as well. I work with my patients to understand the Five Pillars holistically and determine which of them needs attention.

Take Beverly, for instance. A patient in her fifties, she had recently lost her husband to cancer. Devastated and grieving, she developed severe diarrhea, bloating, cramping, and fatigue. Her symptoms were relentless. I performed diagnostic tests to exclude any serious illnesses and prescribed medicines to help her cope with the symptoms. I also gave her a few simple tips: meditate for at least fifteen minutes a day, learn a few yoga techniques to keep her body moving, and nourish her body with a diet consisting mostly of whole foods along with prebiotics and probiotics.

Beverly followed my recommendations. She also started tutoring children with special needs who attended the school affiliated with her church, which gave her purpose and a ready-made community. Within three months, her gut symptoms were under control, and she was on her way to recovery. She still missed her husband, of course, but along with her gut health, her anxiety and mental state improved dramatically. She was a true health hero!

I saw the same thing with my dad. Before he had his stroke, my father had been such an intelligent, creative, and busy man all his life. He loved what he did for work, and he found it hard to stop or even slow down. For him, retirement was not a relief but a stressor. So as he reached his seventies and retired, he began to lose his sense of purpose. And with that went much of his sense of community. Even though we have a tight-knit family, and he was always a very spiritual person, losing his work community was a big blow for him.

When my dad had his devastating stroke, many of the medical professionals he saw gave our family very little encouragement. Early in his course of treatment, Dad was transferred to in-hospital rehabilitation, and on his first visit the lead doctor told my sister and mother there was no hope for him. As you can imagine, this was a crushing blow. When I returned that evening after my hospital rounds, I was saddened to see the dejection on the faces of my family. The following day, I spoke to the attending physician and his colleagues and questioned their assessment after such a limited evaluation. I wanted our medical advocates to be just that: advocates for his care.

Despite the dire predictions, my family and I did not give up on Dad, and ultimately, we proved this doctor wrong. Although his purpose could no longer be new inventions, cooking delicious meals, or singing beautiful songs, we found ways to give Dad’s life meaning, like setting a goal for each day, such as raising a spoon to his mouth or doing simple exercises even though he was wheelchair-bound. We built a community of family members, physical therapists, speech therapists, and other caregivers. When he had a success, even the smallest one, we celebrated that and prayed for continued progress, and it all gave Dad purpose. And we changed his diet, of course, making sure he had the nutrition he needed to help him attain his goals.

We paid attention to all those modalities, and as the Five Pillars were rebuilt, my dad defied the doctor’s prediction. Six months after his stroke, he was sitting up by himself, watching television, and eating. He was still an older man who had had a stroke and still suffered deficits, but some of his physical ability and a great deal of his cognitive ability were restored. It took patience, and this is another key: time. Very rarely does any sort of healing happen overnight. We live in a society where we want everything now—faster, easier—but recovery is incremental.

Remember, you can use the simple, evidence-based tools in this book on your own, even if you do not receive encouragement from your healthcare team. Keep in mind that the Five Pillars are not magic or a cure-all—just as gut issues are not the only cause of cognitive decline. But, as you shall see, they are certainly an integral factor.

SIMPLE AND EFFECTIVE SOLUTIONS

While gut health may not be the only factor influencing cognitive decline, it plays a large enough role to make a significant difference in outcomes. Every day we learn about new and fascinating ways that the science supports this. For example, when fecal matter from a mouse that has Parkinson’s disease is transferred into the gut of a healthy mouse, the healthy mouse often begins showing a telltale sign of Parkinson’s—decreased levels of dopamine, the “feel-good” brain chemical. The gut microbiota of the patient with Parkinson’s typically produce smaller amounts of short-chain fatty acids, which, as you will see in Chapter 1, are important in protecting the brain.14

Worldwide, an estimated 20 percent of people suffer from poor brain health, and most never fully recover. These dismal rates are not for lack of trying. With the advent in the early 2000s of functional magnetic resonance
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