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“Dr. Traver doesn’t just instruct readers on how to achieve happier, healthier lives, she provides compelling evidence for why her methods work.”
—Dr. Mark Hyman, bestselling author of The UltraMind Solution and UltraMetabolism


Why is The Healthiest You different from every other health, diet, and fitness plan?
Because it works.


Dr. Kelly Traver understands that the human brain resists change. Only when we learn the secrets of how to get our brain to work for us, not against us, can we make healthy, permanent lifestyle changes. By combining recent cutting-edge discoveries in neuroscience with the latest information in medicine, nutrition, and fitness, Dr. Traver developed the Healthiest You program and initially tested it on her patients, ranging in age from twenty to eighty-one. Her results were astounding:


• Among those who were overweight, the average weight loss was 19 pounds.


• Among those who were diabetic, 80 percent achieved a reduction in their blood sugar.


• Among those with high blood pressure, 87 percent returned their blood pressure to normal.


• Some 80 percent of the smokers successfully kicked the habit. 


In the course of 12 short weeks, readers can achieve similar success by following Dr. Traver’s simple, straightforward instructions to work with this stubbornly change-resistant organ so that it not only accepts new, healthy lifestyle habits, it actually embraces them. You can use this empowering information to remotivate yourself whenever your enthusiasm starts to wane. With the powerful tools provided by The Healthiest You, you can learn to change your body and your life, simply by understanding and working with your brain.


Kelly Traver, M.D., is the creator of the Healthiest You program and the founder of Healthiest You, an organization devoted to empowering individuals in their personal health. An award-winning educator and practicing physician for more than nineteen years, she is an adjunct clinical assistant professor of medicine at Stanford University and was selected as one of America’s top physicians. She also served as Google’s medical director. She lives in California with her husband and children. 


Betty Kelly Sargent is a longtime book and magazine editor who has coauthored seven books. She lives in New York City and Tuscany.
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INTRODUCTION



A LOT HAS HAPPENED SINCE THE PROGRAM was first published in December of 2009, but let’s start from the beginning.


When I opened my internal medicine practice at Menlo Medical Clinic in Menlo Park, California, in 1993, I couldn’t have been happier. Medicine gave me everything I wanted in a job: It was intellectually challenging, required constant learning, and, best of all, I got to work with people and develop relationships that would last for years. With accomplished colleagues and an amazing group of patients, I couldn’t have designed a better job for myself.


But as time went on, I began to notice a disturbing trend. I saw more and more people who were struggling to stay healthy. Increasingly, people were finding it harder to fit exercise into their lives, to maintain their weight, and to manage stress. It wasn’t that people weren’t trying, but the American way of life, for many people, had become a roadblock to the pursuit of health. What’s more, the U.S. health care system seemed geared to treating illness, not to promoting health effectively.


You may not know that in the United States we currently spend a whopping 18 percent of the GDP on health care. That’s one out of every six dollars! In fact, the United States spends far more on health care than does any other country in the world. With all that money being spent you would think that we Americans would be the healthiest people in the world. Not so. Did you know that in the 2005 WHO rankings on health, the United States placed thirty-seventh in the world? Did you know, too, that of all developed countries in the world, we in the United States have the shortest life expectancy? Surely, we can do better.


So what does all this have to do with you? At least 50 percent of your health is the direct result of the lifestyle choices you make every day. That’s a huge percentage. Your health is also determined by genetics (20 percent), access to health care (10 percent), and your environment (20 percent). Of course, you can’t control everything about your health; bad things sometimes happen to people despite their best efforts. But you are more in the driver’s seat of your own health than you may realize.


Why is it so hard to practice healthy living? Let’s be honest. Most people know what they’re supposed to do, but they have hard time doing it. Their hearts want them to do one thing, but their bodies want them to do another. Our brains have evolved slowly over a very long period of time, but the world has changed dramatically in just the last century. In other words, our brains have not had enough time to catch up to today’s modern lifestyle. It’s not that we can’t live healthy lives, it’s just that healthy living doesn’t come naturally to most of us. It requires effort.


I couldn’t stop thinking about this dilemma. How could we use the latest research about the brain and human behavior to enable people to live longer, healthier lives?


I have always been fascinated with the human brain. During medical school, I worked as a teaching assistant at Stanford in a neuroanatomy lab, dissecting human cadaver brains and teaching medical students about the brain’s function. But that was twenty years ago, in the late 1980s; the past ten years of neuroscience research have exploded with new information on how the brain works. I became convinced that the most effective healthy living program would need to incorporate the past decade of brain research into its design. I was also determined to build my new method, The Program, on solid, evidence-based studies, free from gimmicks and fads, and to teach people how everything in their health was interconnected.


So in January 2005 I sent a letter to my patients asking them if they wanted to participate in a pilot program in which I hoped to develop the ultimate toolbox for healthy living. I could take only fifty patients, and the cost of The Program wouldn’t be covered by health insurance, so I wasn’t sure how much of a response I would get. By noon of the first day, thirty people had called to say they wanted to join, and by day two we had our fifty volunteers and had to close the doors. I was amazed by how many people wanted to take on this challenge and learn more about their health and what they could do to optimize it.


This first group ranged in age from 20 to 81 years and was made up of an equal number of men and women. Their goals were varied. Many people wanted to lose weight, but others were interested in managing their diabetes, cholesterol, and blood pressure. Some were worried about the enormous amount of stress they felt in their lives or were experiencing depression or anxiety. Some were quite healthy but just wanted to learn more to keep their healthy lifestyle going.


The results of this first pilot study were truly encouraging. The participants were able to make enormous strides, which have, in most cases, been maintained for years. Here is a summary of the remarkable health results they achieved.


[image: image] Of those who were overweight, there was on average:


[image: image] A 15% reduction in body fat


[image: image] A 19-pound weight loss


[image: image] A 7.5% reduction in BMI


[image: image] Of those who were diabetic or prediabetic:


[image: image] 80% achieved reduction of their blood sugar level


[image: image] 60% achieved normalization of their blood sugar level


[image: image] Of those who had high blood pressure:


[image: image] 98% achieved reduction of their blood pressure


[image: image] 87% achieved normalization of their blood pressure


[image: image] Of those with high cholesterol:


[image: image] 14% achieved reduction of their LDL cholesterol level


[image: image] 17% achieved elevation of their HDL cholesterol level


[image: image] 80% of smokers achieved tobacco cessation.


[image: image] The vast majority of patients also experienced better sleep, higher energy levels, and improved mood.


After this positive experience, I decided to open a health center dedicated to helping people live proactively to stay healthy. I wanted to experiment with different models to find a program that would be effective yet affordable and reach out to the largest number of people possible. As I designed different programs, more and more people enrolled. Doctors referred patients to the new center, and many people came in self-referred; they had heard about The Program from past participants.


Within the first year I was also asked to bring The Program on site to the Google headquarters in Mountain View, California. Google was forward-thinking and proactive about taking care of its employees. Ultimately, The Program was offered to all Google employees in the United States. Over time, other corporations came to us, as did community centers, medical clinics, and athletic centers. Patients, doctors, and employers alike saw the need for a more take-charge approach to health.


After the first year we began to get calls from people from all over the country asking if they could participate in The Program. At first we pieced together a way to deliver the information and work with individuals one-on-one by telephone or by e-mail, but it was clear that we needed to develop a better way to deliver The Program to anyone anywhere. In 2007 we launched The Program online and offered two different ways of participating. The first involved working with a personal coach either online or by phone, while learning the information through short videos. The second method supplied the participant with all the information and tools online but taught that person how to be his or her own best coach.


In 2007 Stanford University heard about The Program and undertook a formal research study involving a number of sites around the nation. The study looked at the twelve-week online program, which included e-mail and phone coaching. Its results confirmed significant progress by participants in the areas of weight loss, cholesterol level, and blood pressure reduction. Stanford University now offers The Program to all its employees.


In 2008 we began to work with the Centers for Disease Control and Prevention (CDC) and a newly created nonprofit organization called the Alliance to Make U.S. Healthiest. In 2009, we also began working with the Healthy People Consortium and Healthy 2020 with the Human Health Services Department. Today, many large and small corporate and government groups are coming together to help promote healthful behavior all across the country. A national movement has begun. We have committed The Program to this effort.


One of the most interesting things I have found over the past few years is that people appear to be driven by one or two of ten major motivators when it comes to working on their health. Although the majority of us are affected to some degree by all these motivators, it turns out that most of us are profoundly influenced by just a few. This is an extraordinary finding because if you know what motivates you, you can use this information to remotivate yourself whenever your enthusiasm starts to wane. The ten major motivators are: Self-mastery, Social Connection, Tangible Rewards, Curiosity, Purpose, Playfulness, Helping Others, Competition, Recognition, and Structure. For a full description of these motivators, please see Top 10 Human Motivators on page (38).


After all these years of working to help people create healthier lifestyles, while also launching The Healthiest You program, one thing has become perfectly clear to me. Everyone can achieve their healthy-lifestyle goals if they are patient, optimistic, and make a deal with themselves to take it one step at a time. You can, without question, learn to be in the driver’s seat of your own health.


Kelly Traver, M.D.
April 2011
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Life is 10 percent what happens to you and 90 percent how you react.


—CHARLES SWINDOLL





IT IS RARE TO FIND SOMEONE who doesn’t want to live a happy, healthy life. Who doesn’t want health? But wanting to live healthfully is one thing; doing it is quite another. Change can be a tricky process, so the more you know about it, the better. I have worked with thousands of patients, and what I see time and again is that people have a definite advantage when they understand how interconnected everything in their body is when it comes to health and how their brain works when it comes to change.


If you want to be as healthy as you can, you need to understand how everything affects everything else in the health department. It is not just about the food you eat or the exercise you do, although these two behaviors are extremely important. It is also about how you sleep, how you think, how you handle stress, and how you feel about the life you are living.


I’m convinced that the reason so many people on The Program have had such astonishing success is that they have learned how to appreciate and take advantage of the remarkable interconnections among their body, brain, and lifestyle. Equally important, they have learned how their brain works so that they can get it to cooperate with them when it comes to making positive, healthful changes.


I have two goals for you as you read this book. The first is to help you understand how amazingly interconnected everything in your health is. If you want to get healthier, you need to focus on all aspects of your lifestyle. The second is to teach you about your brain and how it operates reflexively. For example, one of the things it reacts against, reflexively, is change. I will explain why this happens and show you how to coax your brain into accepting change by introducing new behaviors gradually.


In the past decade, groundbreaking research has revolutionized our understanding of the human brain. With all this new information we can, for the first time, learn to harness our brainpower so that it will work for us instead of against us, and we can do so in sophisticated ways that we never understood before. I’m going to tell you all about this research so you can put this new information into action as you set out to change your life for the better. In fact, I intend to teach you how to get your brain to be your best friend.


There are twelve major themes that explain the brain and its behavior, and I’ll be discussing them all below. As you read through this book, you will see that all of these principles are carefully woven into The Program. I believe that the combination of understanding the material, and using it in a way that works with the brain’s natural tendencies, is the secret of The Program’s success and will be the secret of your success, too.


    

    http://www.youtube.com/watch?v=UhQN214BmPw


    Understanding Your Brain


    

    Although you may be tempted to skip ahead to part II, I encourage you to read through this section on how your brain works. Knowledge is power, and your ability to understand the way your brain operates can give you a definite edge in your efforts to live healthy. If, however, you choose to skip ahead to part II, know that there will be opportunities to go back and learn the brain material. For example, I will highlight one brain principle at the end of each week and list real-life examples of how past participants have put this information into action. I have also summarized all of the brain principles and listed concrete examples of how to use them.


The real trick in making any change is simply to get your brain to cooperate with you. I can assure you that your brain is perfectly capable of making all of the changes necessary to lead a healthy, happy life.



1. YOUR ADAPTABLE BRAIN



Your brain is incredibly adaptable and fully capable of change and, in fact, changes throughout your life. This first brain-behavior principle cannot be overstated. We are all capable of change. We can improve on what we are good at and eventually learn to do some of the things we thought were impossible. As we learn new material and practice new behavior, changes occur both functionally and structurally within our brains. This is quite remarkable when you think about it: we can actually physically restructure our brains based on the information we give it and the things we do.


The ever-changing nature of the brain is evident long before birth. A developing human embryo generates 250,000 neurons (nerve cells) per minute. Just before birth, there is a sudden regression of neurons as the system “fine-tunes,” causing as many as 70 percent of neurons to die in some areas of the brain. Even so, with all this loss, the adult human brain contains one hundred billion neurons, each neuron connecting to other neurons, resulting in more than one hundred trillion nerve-to-nerve connections. Now that’s a lot of neurons!


[image: image]


As a baby grows, developmental milestones are reached. For example, the baby starts to walk and talk and recognize his mommy and daddy. These milestones become possible only as the infant’s nerve system develops. The brain doesn’t finish the maturation process until you are well into adulthood. It is not until one’s midtwenties that the frontal cortex (the area of rational thought and one’s impulse control) finally completes maturation. Hmmm . . . now, that explains a few things.


But the changes that occur in the brain don’t stop here. We used to think that we were born with a finite number of nerve cells that slowly regressed and died throughout our lifetime. Wrong. A full decade of research has demonstrated conclusively that this is false. In addition to the lifelong formation of new nerve cell connections within the brain, some areas of the brain, such as the hippocampus (the memory center), retain the ability to form new neurons, even late in life. So in fact you can teach old dogs new tricks!


Additional factors also influence how the brain develops and changes. Depression and stress stimulate the production of chemicals such as cortisol that can damage and sometimes even kill neurons. In severe cases, the toxic, high levels of cortisol actually shrink the hippocampus and frontal cortex. You can see this with your own eyes in the fMRI images of some brains.


Exercise and mental stimulation, on the other hand, promote the production of chemicals such as brain-derived neurotrophic growth factor (BDNF) that encourage new growth. Sometimes you can even see these changes with the naked eye when looking at imaging studies. In a professional pianist or violinist, for example, the region of the brain that corresponds to finger movement grows to occupy a much larger area. In contrast, if you take one eye of a rat and seal it shut, the visual cortex of its brain (which processes visual information) shrinks. Your brain is like a muscle: use it or lose it.


An extreme example of the remarkable adaptive capacity of the brain has been seen in research done over the last few years in many different centers around the United States. In this research undifferentiated human nerve cells are injected into the brains of brain-damaged rats. These undifferentiated cells miraculously migrate from the ventricles of the inner brain right over to the damaged areas of the rat’s brain. They then differentiate, or turn themselves into the correct types of nerve cells and supporting cells that naturally belong in these areas of the brain. Finally they integrate into the surrounding tissue. Absolutely amazing!


In 2008 at the University of California at Irvine, Frank LaFerla and his colleagues showed how injected neural stem cells can actually reverse memory loss in mice. By genetic manipulation, these scientists produced a group of mice with preprogrammed nerve cell death in their hippocampus so that these mice demonstrated significant memory loss. The scientists then injected neural stem cells that migrated to the damaged hippocampus, forming many new nerve connections.


Only 5 percent of the injected stem cells actually survived, but they produced growth factors that ultimately induced the proliferation of new nerve-to-nerve connections. After the transplantation, the impaired mice could perform just as well as the healthy mice!


More studies are under way to look at how Parkinson’s disease, Alzheimer’s dementia, and other neurological diseases might benefit from this type of therapy. Scientists are particularly interested in looking at how injection of these growth factors might stimulate nerve growth without requiring the actual injection of stem cells. This research truly demonstrates how remarkably resilient the human brain is and what great potential it has for change.


In fact, new research shows the ability to coax the fibroblast cells of the skin to transform into undifferentiated cells that can then be transplanted into any tissue of the body, where it then develops into new, specialized cells for that particular tissue. This could revolutionize the treatment of diseases ranging from Alzheimer’s dementia to heart failure.


CONCLUSION: Your brain is capable of substantial change. At any age, you can learn, you can grow, and you can improve your skills for living a healthier and happier life.


2. YOUR REISTANT BRAIN


Although your brain can change, it usually won’t do so without putting up a bit of a fight. That’s because it is set up to resist change, especially sudden change. Your brain operates under the same principle as your body: homeostasis. Just as your body’s physiology works to keep parameters such as calcium, blood sugar, and weight stable, so your brain works hard to continue whatever behavior has become the norm. It seems to say, “Okay, I got you here with this behavior and you’re still alive, so just keep on doing what you’ve been doing and everything will be fine.” Your hypothalamus, in the center of your brain, is the master controller of homeostasis. The hypothalamus controls things like hunger, thirst, and body temperature. It also determines whether your stress response fires and whether reproductive hormones are released. The list of duties performed by your hypothalamus is long. All of the other parts of the brain, especially your emotional limbic system, fight to influence the hypothalamus.


Too rapid a change is interpreted as a stressful event by most brains. Your brain will automatically resist a sudden change in your behavior or routine, and just knowing this can be a big help when you are trying to switch from a not-so-healthful behavior to a healthful one. Studies using functional MRI scans of the brain have evaluated patients who were asked to make a change. If a patient is asked to make a big change, the scan shows activation of the amygdala (a-MIG-duh-luh), the seat of the stress response. But if the subject is asked to make a small change, the amygdala remains quiet. People who are ultimately successful in initiating and maintaining major behavioral change usually do it through gradual, step-by-step changes. That’s how The Program works and, actually, why it works so well. I know it isn’t always easy to wait for results that take place gradually. People usually want instant gratification, but for most of us this just isn’t realistic. We need to accept the fact that most people’s brains are not well set up to handle rapid change. For the majority of us, slow and steady change is actually the quickest road to long-lasting results.


[image: image]


If you feel your motivation beginning to slip, it is probably because your brain is saying “Oh no, you don’t! I sense a change here, and I’m not going to let that happen.” This can leave you feeling frustrated and confused. How, you ask yourself, can you so desperately want to make a change one day but then come up with a thousand reasons not to the next? When this happens, remind yourself that this is simply an example of your brain working against you—doing what it thinks it has to do to protect you. You can outsmart it, though. Your brain will start to feel more comfortable with your new actions once you have repeated the new behavior many times, so start repeating the new action over and over again.


Another way to help your brain accept change is to work within a structure. Your brain is very rule-based, so it generally feels more comfortable when the rules are clearly defined. It takes less energy for your brain when you have a clear set of rules to guide it than when you have to make new decisions all along the way. The trick with structure, though, is that if you want to create lasting behavior change, you need to learn how to perform a behavior in all sorts of situations that may be outside the structure you are following. I know this sounds a little complicated, but it’s really not. Let’s look at the example of a weight loss plan that tells you exactly what to eat.


You may be very successful while you are on the diet because you don’t need to make any decisions about what to eat, but after you have lost the weight you have no idea how to eat in a healthful way on your own. The diet didn’t teach you that. Certainly, structure can be very helpful in the beginning, but pay attention to the process within the structure. The process (in this case the original diet) should show you how to create your own rules—rules that you can live with forever. This is what The Program is designed to do.


As you can see, it is not always easy to change the way you behave, but the good news is that you can do it. We know that if you practice a new behavior over and over for a long enough period of time, your brain will eventually decide that this new behavior is the one that needs to be protected and continued. The key words here are “over and over.” You need to repeat the new behavior for long enough to cement it permanently into your brain and therefore into your life.


CONCLUSION: Although your brain can change, it is generally set up to resist change, especially sudden change. People who are ultimately successful in initiating and maintaining major behavioral changes usually make the changes gradually, one step at a time.



3. YOUR RATIONALBRAIN



The frontal cortex of your brain is the highly developed area that allows for problem solving. This is where sophisticated levels of thought processing occur and where information is processed so that you can understand it. Knowing why you do what you do and having an appreciation for the potential consequences of your actions can help shape your behavior.


It is also the center of impulse control. It promotes delayed gratification and helps you behave within the social mores of society. It can help you “do the more difficult thing” when other parts of your brain are calling for you to do something else. It allows you to check and balance yourself so that you don’t act impulsively with every temptation that comes your way. As I’ve mentioned before, this part of the brain has not fully finished developing until an adult’s midtwenties, and this plays a role in the high-risk behavior sometimes seen in teenagers.


What happens if the frontal cortex is destroyed? In the 1850s, a famous accident occurred. A young man named Phineas Gage was working as a foreman on a railroad. He was a well-mannered, hardworking young man, but one day there was a dynamite explosion and a huge piece of metal flew into his skull, blowing right through the frontal cortex of his brain. He was thrown to the ground, but, according to the story, he never lost consciousness. He picked himself up and walked a mile to get to the nearest doctor. After the accident, Phineas Gage was largely unaffected in his ability to think and perform tasks. With his damaged frontal cortex, though, he was no longer able to control his impulses or make rational, thoughtful decisions. He started drinking, gambling, and using profanity. He could no longer hold down a job. Everyone who knew him felt he had become an entirely different person after the accident. In clinical medicine today, we see this type of behavior in certain neurological conditions such as frontotemporal dementia, in which the frontal lobe shrinks over time.


[image: image]


The frontal cortex is specifically developed for problem solving. It is often called the chief executive officer, or CEO, of the brain. The left hemisphere specializes in linear, analytical problem solving, while the right hemisphere is more involved in visual or spatial problem solving. The left hemisphere tends to look at data in discrete chunks, whereas the right tends to view the data as a whole. Some people problem-solve with a more left-brain-dominant, linear, logical, “if A, then B” type of thinking. Other people are more right-brain-dominant and create more nonlinear solutions. No one, of course, works purely from one side of the brain or the other, because both sides of the brain are connected to the corpus callosum, a thick highway of nerve bundles that allows the two sides to communicate with each other. In problem solving, especially as it relates to healthy behavior, there is almost never only one answer for how to get from A to B. Ultimately, success is determined not so much by how much willpower you can muster when you face challenges; it is more about how well you can strategize around these challenges. You need to learn how to confront challenges in a way that will best work for you as an individual.


Although rational intellectual thought does play a role in behavior, it is important to understand that much of rational decision making does not occur without emotional input; in fact, there is a very tight connection between the rational and emotional areas of the brain. The higher cognitive areas of the frontal cortex receive massive input from the emotional limbic system that sits in the deeper brain. The limbic system is far older evolutionarily than the much more recently developed cognitive frontal cortex. Because of this interconnection, like it or not, your behavior is greatly influenced by your emotions.


Here is an example of how emotional input influences rational thought. In 2001, at Princeton’s Center for Brain, Mind and Behavior, the results of a fascinating study were published. In this study functional brain MRI scans were performed on subjects asked to answer the “runaway trolley” question. In this classic philosophical dilemma, a trolley is headed toward five people. If the trolley continues, it will kill all five people, but if a lever is pulled, the trolley will switch to an alternative track with only one person standing on it. The subject is asked if he or she will pull the lever.


Most people say they will pull the lever in order to sacrifice one person to save five. As the subject thinks about the question, the functional MRI scan shows activation within the frontal cortex of rational thought. There is only a little input from the emotional limbic system. Now, if the scenario is changed and the subject is told that in order to save the five people he or she will have to physically push one person in front of the trolley rather than simply pull a lever, all of a sudden the limbic system springs into action; there is a tremendous amount of cross talk from the emotional center to the frontal cortex. In this exercise, most people refuse to save five people by sacrificing one. Both exercises involve taking an action to save five lives by sacrificing one, but the emotional context is clearly different in the second situation. This changes the thought processing in the brain, and a flurry of emotional input reverses the original decision.


The French philosopher René Descartes (1596–1650) was a big champion of the concept called “dualism.” According to this theory, the human mind and body are completely separate entities. With time, it has become very clear there is no such separation. In the 1992 book, Descartes’ Error, the University of Iowa neurologist Antonio Damasio wrote about Elliot, a young man who required surgery for a brain tumor. The surgery required severing the pathways that connected his frontal and limbic regions. After the surgery his frontal cortex could no longer get input from the emotional limbic center. Elliot could no longer feel any emotion. Without the frontal cortex, he had no framework in which to set the emotional input from the limbic system. Also, to everyone’s surprise, he could no longer make a decision. He could intelligently weigh the advantages and disadvantages of various solutions to a problem, but he could not actually make a decision. Making decisions often requires input from the emotional limbic center, as we saw in the runaway trolley experiment. The frontal cortex does not operate in isolation. In fact, there are more connections traveling to the frontal cortex from the emotional limbic system than from anywhere else in the brain.


Because the “intellectual” and “emotional” centers are so tightly connected, you cannot rely purely on willpower (governed by the intellectual part of your brain) when you want to make a change. None of us is exclusively a creature of rational thought. Our emotions have a lot to do with our actions. The great news in all of this is that we are capable of altering both cognitive and emotional input. We can even use the connections between the intellectual and emotional brains to our advantage by learning to enhance positive emotions while diminishing the negative ones. By understanding both how to use your emotional brain to influence your rational brain and how to use your rational brain to influence your emotional brain, you can have a big impact on changing your behavior.


One way of doing this is to reframe your emotions through conscious thought. For example, when you are stressed, your sympathetic nervous system increases your heart rate and blood pressure, and stress chemicals are released. Your brain can interpret these physiologic changes in two completely different ways. In one scenario, you feel immense dread because it is the middle of the night, you are hearing noises downstairs, and you interpret this to mean that someone must be breaking into your house. In another scenario, you experience exactly the same stress physiology but you are on a roller coaster, scared to death yet having the time of your life. In other words, your cerebral cortex frames all incoming information within a certain context.


Mary had traveled on planes her whole life without fear until one day, shortly after her first baby was born, she developed a fear of flying. She was fine getting onto a plane but would panic whenever the plane experienced turbulence. It was a terrible feeling, and she couldn’t shake it by trying to talk herself through it logically. So she decided that whenever the plane started shaking she would imagine she was in a James Bond car racing around in some kind of dramatic car chase, or she’d imagine she was having fun on a roller coaster. It might sound silly, but it worked. She made it through hours of turbulence during an extremely bumpy flight from Nashville to San Francisco where the flight attendants were not even allowed to get out of their seats. She and her daughter (who played “roller coaster” with her) even laughed and had some good moments together on that flight. Ultimately, Mary overcame her fear, although she still uses this strategy whenever a plane ride becomes especially turbulent.


Your brain is also playful and creative. This is often overlooked when we discuss problem solving or cognitive thought. Your brain loves to play. It thrives on riddles and questions. As you confront problems along the way, try to help your brain think of answers by posing your challenges as questions. For example, Joan, a 39-year-old mother of two and part-time medical assistant, had always assumed she was “lazy” because she never found the time to exercise. But when she really began to ask herself why she never found the time, she realized that she truly did have a lot on her plate and also felt “selfish” taking time for herself when she exercised. She knew that exercise was valid, important, and worthwhile in its own right, but she still veered away from it because she felt it was “unproductive time.” So she solved her problem in a creative way. She wanted to learn how to speak Spanish for her work as a medical assistant. She decided to teach herself Spanish; she made flash cards and quizzed herself while walking on her home treadmill. This made the time pass quickly for her, and she felt good about the time she was exercising because she felt she was being productive. Your brain can be very creative when it comes to problem solving


CONCLUSION: Human beings are highly intellectual and creative creatures. Your brain is well designed for problem solving. Keep this in mind, and use it to your advantage when you run into challenges with healthful living.


4. YOUR EMOTIONAL BRAIN


In addition to their role in rational decision making, emotions have a profound impact on how we experience life. Fortunately, we can learn to enhance our positive emotions and play down the negative ones that get in our way—a skill that can help us more than any other when it comes to making positive, long-lasting changes in the way we live.


Your emotions are housed in your limbic system, an anatomic structure in the core of your brain. Within the limbic system, the amygdala plays a leading role. The amygdala is the seat of the stress response and fires whenever it senses danger, activating the infamous “fight-or-flight” response. As you now know, activity within the limbic system affects the activity within your frontal cortex.


When you are stressed, for example, your frontal cortex receives less blood flow and is therefore less able to engage in higher levels of thinking. When you experience the stress response, your brain and body are set up for “fight or flight.” This gives you quicker reflexes and heightened senses, but it is not an optimal setting for complex problem solving. All your brain—and therefore your body—cares about in this situation is being able to fight or run to safety.


Stress inflicted on animals, including humans, causes a withering of nerve cells. Recently, it has been shown in rats that stress can kill nerve cells. In 2007 Daniel Peterson and his colleagues at Rosalind Franklin University of Medicine and Science demonstrated that when a young adult rat was introduced into a cage with two older rats who behaved aggressively, not only did the stress level in the new rat increase to six times normal, two thirds of the newly generated nerve cells in its hippocampus were destroyed!


[image: image]


Your brain also reacts to the microenvironment of neurotransmitters and hormones with which it has direct contact. Hippocampal nerve cells are rich in cortisol receptors, so the hippocampus is a prime target in both stress and depression. When you are stressed or depressed, your cortisol levels run high. In severe, untreated depression and severe prolonged stress, the hippocampus can actually be seen to visibly shrink on MRI imaging scans, as I’ve mentioned. Fortunately, in most but not all cases, once the stress is removed or the depression is treated, the nerve cells recover.


In a 2006 study at the Johns Hopkins University School of Medicine, rats given the antidepressant medication Prozac grew new nerve fibers in mood-critical areas of the brain. Although it had previously been known that Prozac and other similar antidepressants treated depression by increasing serotonin levels, this study was the first to report anatomic changes within the brain in response to an antidepressant. Exercise has actually been shown to do the very same thing, and in a 1999 Duke University study, exercise was shown to be more effective in the long term in reversing the effects of depression than was medication with antidepressants.


You can also learn how to turn off the stress response through deep breathing, meditation, or even mental imagery. You will learn more about this later in The Program, but for now I want you to know that you have a lot more control over what goes on in your brain and body than you probably think.


We often set goals and make decisions based on our feelings about these goals. This is not necessarily bad unless we have allowed too much negative emotion to impair our decision making. Negative emotion can simply overwhelm the decision-making process. You want to be able to direct your brain in a way that works for you and not against you. This is one of the most important skills you can learn in life.


You can start to manipulate your mood by engaging in activities that cause feel-good chemicals to be released. We’ll talk more about this later in The Program, but for now just know that brain chemicals that go along with positive emotions are released through all sorts of pleasurable activities such as listening to music, watching a gorgeous sunset, reading, or playing soccer with your kids. Doing the things you enjoy stimulates your pleasure centers and reward systems. Sometimes just the anticipation of doing something you love can stimulate these pleasure centers. Learning how to enhance positive emotions and dampen negative ones can help decision making because the rational and emotional centers of the brain are inextricably intertwined. Your mind and body (and therefore your health) are also inextricably connected. To be in the driver’s seat of your health means you must learn to be in the driver’s seat of your brain.




    http://www.youtube.com/watch?v=BxX3YYl7tF8


    Mood Enhancing Strategies


    

    Also, understand that not all stress is bad. Stress can actually be good in small doses. Performance goes up during brief periods of stress but down if the stress is chronic. You can learn better during short pulses of stress. You can also grow emotionally stronger from stress—a process referred to as stress inoculation. The key here is that the stress must be short term and you need to feel that you have some control over its outcome.


CONCLUSION: The rational and emotional centers of your brain are tightly interconnected. You can learn how to have a positive influence on your mood and modify your stress levels through well-defined strategies that can ultimately improve your ability to be healthy and happy.


5. YOUR LEARNING BRAIN


One of the most remarkable aspects of the human mind is its tremendous capacity to learn. We are all different when it comes to how we learn best. Some of us prefer reading information, others prefer hearing it; some learn best by seeing graphic representations of information, others by interacting with the material. For most of us, the more methods we use while learning and the more senses we engage, the better we learn.


How do people learn? Learning involves a change in both the function and the structure of brain cells. When you learn something new, the ion channels of the nerve cell’s membranes open up more easily to pass the resulting electrical message more quickly to the neuron next door. The better you have learned something, the more easily the message is relayed and the more easily the behavior is translated into action. This process works best with numerous, spaced-out repetitions; but not too many repetitions within a short time period. Yes, you’ve heard it before: practice does make perfect. The cardinal rule in learning anything, whether it is the multiplication tables or a new tennis serve, is that you need to repeat the learning activity or behavior over a period of time. Scientists call this long-term potentiation. I call it learning, but the important words in the scientific version are “long-term.” This means that the effects of learning last a long time. In other words, after we have practiced a behavior over and over, it becomes easier. We don’t have to work at it as hard. It becomes second nature. It becomes a habit.
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In 2000 Dr. Eric Kandel of Columbia University won the Nobel Prize for his work on memory. He discovered that if nerve cells are stimulated repetitively, a gene is activated that prompts the production of a protein called cAMP response element binding (CREB), and this protein physically cements the changes in the brain. The existing synapses are tightened, and new synapses are created. As neuroscientists are fond of saying, “Neurons that fire together, wire together.”


Right now there is active research to try to find and produce a drug that will elevate the CREB protein in the brain to enhance memory. This drug could be helpful in treating diseases in which memory is impaired, such as Alzheimer’s dementia. Most people, however, don’t need a drug to enhance their long-term memory. They just need to practice the learning behavior over and over again.


The structures of the brain responsible for long-term memory are the hippocampus and cerebral cortex. The hippocampus is necessary for learning new information; it is the initiator of memory, slowly transferring information into the cerebral cortex over many years. The hippocampus is one of the most severely affected structures in Alzheimer’s dementia. The importance of the hippocampus was first noted in the 1950s through a patient referred to in the literature as H.M. H.M. suffered from seizures that originated in the hippocampus of both temporal lobes. His seizures occurred several times a day, were profoundly debilitating, and failed to respond to medication. In a desperate attempt to control the seizures, H.M.’s temporal lobes were surgically removed. The seizures did indeed decrease after the surgery, but the horrible side effect of the surgery was that H.M. could no longer remember anything for longer than thirty seconds. He did retain some long-term memory (since long-term memory is stored in both the hippocampus and cerebral cortex), but the loss of both his hippocampi prevented any new learning whatsoever. H.M. is still alive, but he requires twenty-four-hour care because he is so completely unable to learn and remember any new information.


We have recently discovered that the genders often differ in the way they learn and process information. In general, women tend to be stronger in both verbal and written communication and have particularly strong memories for faces, names, and events. Men tend to be more dominant in spatial skills, those used in building structures or navigating. Certainly, the culture in which one is raised can magnify these differences, but differences in the male and female brains exist even before birth.


You learn best when you find a topic interesting, important, and most of all relevant to your life. Information is retained best when seen in pictures or graphs, not just in text; your brain also remembers more when information is presented with color and motion. Finally, when information elicits strong emotions, good or bad, you are more likely to remember it.


The context in which you learn makes a difference, too. If you skip sleep, you lose out on the opportunity to consolidate what you have learned. This process is called memory consolidation, and it occurs as you sleep. Studies have consistently showed that those who try to memorize information do far better when they “sleep on it” than when they are sleep-deprived. During sleep, your brain is active, with neural networks firing repeatedly; this repetitive firing turns on genes and produces proteins that ultimately promote the formation of long-term modifications between the nerve-to-nerve connections. You also solve problems when you sleep as shown by a recent research study at Harvard Medical School and McGill University. Students in this study were given puzzle problems too difficult to figure out right away. Both groups were retested twelve hours later. The group that had been allowed to sleep was clearly able to outperform the group that had not slept. Sleeping can let the brain see a problem from a different perspective, making it easier to solve. Try it: the next time you are struggling with a problem, “sleep on it” and see if it makes a difference.


Being sick or stressed makes it harder to learn. When you are sick, your immune system produces chemicals called interleukins. These chemicals interfere with your brain’s ability to store information. Chronic stress inhibits learning because it reduces neural activity in the higher cognitive centers. Short bursts of stress, however, such as when you have a last-minute deadline, can facilitate learning.


Learning is also best facilitated when your blood sugar level remains stable. The brain is very metabolically expensive; it uses a lot of sugar to function, especially when multitasking. Although the brain makes up only 2 percent of the total body mass, it uses 20 percent of your blood sugar supply. Eating regular meals that sustain an even blood sugar level (avoiding rapid rises and falls) helps the brain to think more efficiently. Finally, too much alcohol inhibits both learning and memory consolidation.


It is also important to remember that we learn from our mistakes. In 2007 a study at the University of Exeter in England showed that when students were presented with images that had previously led them into making a mistake, a warning signal flashed in their brains within a fraction of a second of seeing the image. What this shows us is that it’s okay to make mistakes and “fail” because it enables your brain to learn and be that much more prepared the next time you are faced with the same problem. In fact, almost all people who ultimately succeed in giving up smoking or losing weight have had many attempts and failures before they actually succeed.


The brain has certain tricks it relies on for memory. We often teach these tricks to people who are trying to improve their memory. One memory trick is to compartmentalize information, to toss it into categories. This helps to keep information organized and allows easy recall, which helps us remember it, but sometimes this trick backfires, because it is not always clear which category a piece of information should be placed in. Information is often a continuation along a spectrum, and compartmentalizing it can create artificial boundaries. Things are frequently not black or white. They are usually some shade of gray, but that’s not how we remember them. Having an all-or-nothing, black-and-white way of looking at everything can work against you. For example, you may think of yourself as “on” a diet or “off” a diet. If you are not exercising like crazy, you may decide you might as well not do any exercise at all. In matters of health, I like the 80/20 rule: If you follow healthy guidelines 80 percent of the time, you are likely to be healthy. In fact, this is worth repeating: you don’t have to do everything perfectly to be healthy.


CONCLUSION: Your brain has a tremendous capacity to learn. Enhance factors that optimize learning, such as getting enough sleep and reducing stress, and don’t be afraid to make mistakes and stumble along the way. That’s how we all learn. Your brain also remembers through repetition. Practice whatever behavior you are trying to adopt over and over. And remember, you don’t have to do everything perfectly. Follow the 80/20 rule.


6. YOUR MOTIVATED BRAIN


In the past decade, we have learned so much about motivation. Interestingly, the chemical that drives motivation is also linked to addiction. The brain operates on a reward system in which the ventral tegmental area (VTA) and nucleus accumbens, termed “pleasure centers,” release dopamine into the frontal cortex. This chemical elicits a pleasurable sensation and drives motivation and attention. When enormously high levels of dopamine are released by addictive substances or behaviors, the frontal cortex is overwhelmed. Cocaine, for example, increases a person’s dopamine levels by 800 percent! After experiencing outrageously high dopamine levels, the brain resets itself and insists upon repeat performances of the substance or behavior; the normal dopamine levels are now interpreted by the brain as being abnormally low, so the brain becomes obsessed with getting more dopamine. Addiction is the ultimate example of taking a good thing too far. Although extraordinarily high dopamine levels play a key role in unhealthy addictive behavior, normal levels of dopamine are not only safe, but they can actually help you in your pursuit of optimal health.
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Dopamine is released when you do things you simply enjoy, such as painting a picture, reading a good book, or dancing. Praise increases dopamine levels. Rewards can stimulate the release of dopamine. Even the anticipation of a reward can elevate your dopamine level, which is fortunate because this promotes delayed gratification. The key essentials for the survival and propagation of the human species involve dopamine: exercise, eating, and sex all stimulate the release of dopamine. You’ll learn more about this process in Week 9 of The Program. The important thing to understand is that there is chemistry behind motivation that you can tap into in a healthy way as you work on behavior change.


CONCLUSION: Your brain is motivated by dopamine. Learn to structure your healthy lifestyle around simple things that bring you pleasure. That way, you can promote your motivation to maintain a healthy, sustainable lifestyle.


7. YOUR SELECTIVE BRAIN


Your brain pays attention to only a small portion of the information it’s receiving at any one time. It does this through the reticular activating system (RAS), a network of nerve cells that controls consciousness and selective attention to information. The RAS is inactive, for example, when a person is sleeping or under general anesthesia. The frontal cortex still activates in response to incoming information, but the brain neither processes the information nor remembers it. If the RAS is turned on, it will be conscious of the incoming information.


There is a very clever video that was created by Daniel Simons of the University of Illinois and Christopher Chabris of Harvard University several years ago that demonstrates selective attention. It is fun to watch, and I encourage you to take a look at it on the Internet at http://viscog.beckman.uiuc.edu/flashmovie/15.php. In fact, I encourage you to take a look at it now, before you read any further, if you really want a demonstration of what I’m about to describe.
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http://www.youtube.com/watch?v=vJG698U2Mvo


    

This short video shows how one can fail to see something obvious if concentrating on something else. Technically, your brain does see everything, but it can fail to register all that it sees. In this video clip, the viewer is instructed to count the number of passes a group of adults make to one another with a basketball. There are two balls going at the same time. One point is scored every time a person passes the ball to another person wearing the same color shirt, black or white. More than 50 percent of people who view this video are so preoccupied with counting the passes that they fail to see a gorilla walk right into the center of the group and thump its chest. Now, I’ve told you the punch line to make my point about selective attention, so if you go online and view this video, you will almost certainly see the gorilla, but ask a colleague or friend to watch the clip. Make sure you emphasize that the point of the exercise is to see if he or she can focus well enough to come up with the accurate number of passes that occur in the video. You will be amazed at how many people miss the gorilla.


A selective brain is efficient. It saves energy. If your brain processed everything it saw, heard, smelled, tasted, or felt, it would quickly be overwhelmed with inconsequential information. Selective attention allows you to multitask, to lose yourself in thought without having to expend mental energy on the mundane tasks you do every day. How often have you taken a shower and brushed your teeth in the morning without really thinking about it? How often have you driven to work while lost in thought?


Making a major behavior change often requires that your brain pay attention to behaviors it has become used to ignoring. Change often starts by simply paying close attention to whatever it is you want to change. It may help you to write down what you eat every day, record how many cigarettes you smoke, or list the times you feel anxious. Simply having a heightened consciousness can be pivotal in making a change in your behavior. At first it can be frustrating because what you are doing differently is so new that you keep forgetting to do it. But with practice, as I’ve said, you will start to remember. Try to build a reminder into your daily routine. After a while, you will not need to make such a conscious effort; your actions will become second nature.


CONCLUSION: Creating an increased awareness about a particular behavior can make all the difference when it comes to changing that behavior.


8. YOUR SOCIAL BRAIN


Although we learn from gathering information and from personal experience, we also learn from other people’s experiences. Simply hearing a story about something that has happened to another person can set off brain activity that actually mirrors what we would feel if we were having that experience ourselves. The neurons that fire in this process are called mirror neurons, and they are responsible for our feelings of empathy.


Mirror neurons were first discovered by a group of researchers at the University of Parma in Italy in 1996. This discovery is considered one of the biggest neuroscientific breakthroughs in recent times. It completely changes our understanding of how the brain works. The discovery came through a serendipitous event known as “the raisin incident.” Italian scientists were observing a monkey’s brain activity during various physical movements. The team decided to take a break. One of the researchers standing near the monkey picked up a raisin and popped it into his mouth. As the monkey watched him, the monkey’s brain fired in exactly the same way as if the monkey himself had picked up and eaten the raisin. Simply watching the movement triggered the same brain activity as the actual event. This had never been demonstrated before. In 2005 this same Italian team found that when people listened to stories about other people doing something, the listeners’ brains fired as if they themselves were actually doing what was described in the stories.


The scientists went on to discover that mirror neurons do not exist just in premotor areas involved in movement but also in areas of the brain that allow an understanding of someone else’s feelings and intentions. In one study, if a person watched a movie in which an actor picked up a teacup and the viewer expected him to drink from the cup, different mirror neurons fired than if the viewer expected the actor to clear the teacup from the table. Different mirror neurons also fire in people when they are shown pictures of faces with varying emotional expressions, such as sadness, happiness, or disgust.


Mirror neurons exist in other animals besides primates. In a 2006 study at McGill University, mice demonstrated empathy for other mice when they saw them in pain. In fact, they themselves experienced pain from a minor stimulus more readily after seeing their cage mates in pain. Interestingly, this finding did not occur if the mice were strangers, only if they knew one another. Actually, if a male (but not a female) mouse encountered a strange male mouse that was experiencing pain, its own pain sensitivity would drop. This would, of course, enhance his ability to win if they started fighting.


Another study, published in Nature in 2006, showed that in both men and women, seeing the pain of a person with whom one had just cooperated caused activation of one’s own pain pathways. Interestingly, it also showed that if a man (but not a woman) felt that he had been treated unfairly by another man in a previous interaction, his pleasure centers would activate when he saw the other man in pain.


Faulty mirror neurons now appear to explain why those with autism have such a difficult time with language, learning, and empathy. A recent study at Harvard Medical School demonstrated a lack of mirror neurons firing in adolescents suffering from autism. The autistic adolescents could correctly identify the emotions in the facial expressions of the people in the pictures they were shown, but they were not able to empathize with the people in the pictures.


Our ability to learn from one another can give us a powerful edge in the behavior change process. Mirror neurons help us share other people’s experiences and are believed to have played a pivotal role in “the great leap forward” humans accomplished fifty thousand years ago, with the development of tools, language, and social skills that enabled the formation of large, complex societies.


Your brain reacts to social interactions. Healthy social relationships have a positive effect on both your mental and physical health. Oxytocin is a feel-good chemical that is released during social interaction, promoting social bonding. Oxytocin is released in very high amounts in mothers after they give birth, promoting the development of tight bonding between mom and baby. In men, the chemical equivalent is vasopressin. Pleasant social interactions can also stimulate the release of dopamine and serotonin, other powerful feel-good chemicals.


Human beings are, in fact, intrinsically quite collaborative. We can see an illustration of this in an interesting game called “The Prisoners’ Dilemma” in which two players are taken as “prisoners” and placed in separate rooms. The players’ brains are monitored for activity as they make decisions. In this game, a player needs to decide at every turn whether he wants to tattle on the other prisoner, essentially earning points at the other player’s expense, or to cooperate with the other player, thereby earning fewer points. If the player himself is tattled on by the other prisoner, he will lose points. One of the most interesting discoveries in this study is that the pleasure centers of the brain are activated most when prisoners are collaborating, rather than when they are working against each other, even though working against the other means that they would be earning more points! This is a fascinating and heartening discovery.


CONCLUSION: The process of behavior change does not need to be a lone venture. We are all on the journey, working to stay healthy in a world that has become more and more challenging. Take advantage of your social brain. You can learn a lot from other people, and they can learn a lot from you.


9. YOUR RESPONSIVE BRAIN
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