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DEDICATION

“It is not the brains that matter most, but that which guides them.”

—Fyodor Dostoyevsky

For my mother, Nona, my father, Fred, and my sister, Cindy: whose guidance, love, and unwavering faith led me to where I am. Thank you.

—Terri

To Brooke and Brett Aved, who challenged my brain in a multitude of ways and whose very existence has brought me more happiness than words can ever express.

—Susan





INTRODUCTION

You just want to be happy, right? Of course; it’s what everyone wants. Yet only some of us manage to live a happy life—and it’s not who you might think it is. It’s not the rich or the beautiful or the smart or even those lucky people who were seemingly born happy.

The happiest people are those who have trained their brains to make them happy. And that’s something we can all do—no matter what our age or IQ or income or circumstance. In this book, we’ll show you how you can harness the power of your brain to get happy—and lead the joyful, adventurous, fulfilled life you’ve always dreamed of.

The study of the brain—neuroscience—has been evolving for many years, and the amount of new information and discoveries about the brain has been rapidly increasing since the inception of the field. Many studies had been focused on detailing the complex anatomy of the brain, tracing its inputs and outputs via nerves and neurons, understanding learning and memory, and studying how things go awry in injury and mental illness. Then, in the last couple of decades, a game-changing idea emerged from research done by several prominent members of the neuroscience community: The brain is not a rigid organ that remains unchanged throughout the course of your life, like your heart or liver or lungs. Your brain is moldable, bendable—“plastic”—and the situations that you experience throughout your life sculpt your brain into a unique structure built for you, the individual. Studies based on this idea have caused an explosion of neuroscience: In total, more neuroscientific research studies have been performed in the past decade than in the prior fifty years combined.

Many researchers are now starting to realize the value of studying how to make things go right in your brain—giving birth to the science of happy, joyful, well-functioning brains and how to make and keep them this way, called affective neuroscience. This field is all about improving and expanding your brain functioning to quiet or counteract emotional and behavioral problems, using your mind to improve your brain, and giving any individual the tools to create a more fulfilling, happy life.

This book is meant to explain and summarize some of these groundbreaking studies in the field of neuroscience, and to help you use the amazing ideas within them, so you can change the way you think about your brain, your mind, and your life. It will show you how to use studies and ideas developed by neuroscientists, doctors, and psychologists in order to help you achieve the goals of happiness, joyfulness, and peace by taking control of your own brain and making it work for you.

So come on, what are you waiting for? Get happy!

—Teresa M. Aubele, PhD, Neuroscience






CHAPTER 1
HAPPINESS IS ALL IN YOUR BRAIN


“From the brain and the brain alone arise our pleasures, joys, laughter and jests, as well as our sorrows, pains and griefs.”

—Hippocrates



Getting happy is not rocket science—it’s brain science. Brain science tells us that there are many factors that can contribute to your overall sense of happiness. Before we get going, let’s take stock of where you stand now.

The Happy Brain Quiz

1. Each night, you sleep an average of:

A. Seven and a half hours or more

B. Six to seven hours

C. Four to six hours

D. Sleep? Who needs sleep?

2. When you’re stressed out, you:

A. Go to yoga class

B. Walk on the treadmill

C. Have a martini

D. Pick a fight with your spouse

3. Your idea of a good meal is:

A. Red beans and brown rice

B. Sushi

C. Big Mac

D. Martini

4. You weigh:

A. What you weighed in high school

B. Fifteen pounds more than you should

C. Thirty pounds more than you should

D. Fifty or more pounds more than you should

5. You think of yourself as:

A. An athlete

B. More physically active than most

C. Not as physically active as you should be

D. A couch potato and proud of it

6. You fall in love:

A. Again with your spouse every day

B. As often as you can

C. Only when you can’t avoid it

D. Under no circumstances—love stinks

7. You’re having sex:

A. As often as possible

B. Three times a week

C. Once a month if you’re lucky

D. Never—sex is overrated

8. Your idea of a good brain challenge is:

A. Learning a new language

B. Playing a game of chess

C. Doing a crossword puzzle

D. Watching Wheel of Fortune

9. You describe yourself as:

A. An optimist

B. A realist

C. A pessimist

D. A fatalist

10. Your idea of fun is:

A. Something new and adventurous

B. Being out in nature

C. Going to the movies

D. Fun is for kids

Now tally up your score.


	
If you checked mostly As, you are relatively happy, but with a better understanding of your brain, you can boost your happiness quotient substantially.

	
If you checked mostly Bs, you do experience happiness but not as often nor as deeply as you could if you were to train your brain to maximize every opportunity for pleasure.

	
If you checked mostly Cs, you are happiness deprived. You need to nurture your brain, which in turn will nurture your physical and emotional well-being.

	
If you checked mostly Ds, you are not experiencing the happiness that is every person’s birthright. But train your brain, and you can transform your life—and be all the happier for it.



HAPPINESS BEFORE MODERN BRAIN SCIENCE

Hippocrates had it right—way back in the fifth century B.C. Unfortunately, it has taken science more than 2,500 years to officially validate Hippocrates’s hypothesis: Our brains are the source of our emotions.

In a prescientific era, however, human beings created mythologies such as tales of gods, spirits, witches, and other external supernatural creatures to explain the genesis of feelings, such as love, anger, and happiness. By literally touching the organs of newly deceased people, Aristotle (384—322 B.C.), observed that their brains felt “very cool” while their hearts were still warm. He also touched the brains of live animals and found that the animals did not react at all to the stimulation. (He had no way of knowing that the brain has no touch/pain receptors on its surface.) Aristotle also noticed that the size of the blood vessels around the human brain were very small in comparison to those near the heart, and thus believed that the heart needed more blood to perform something more complex and that the brain, having very little “hot” blood, served to cool the body and regulate temperature.

He thereby concluded:


	That the brain’s major function was to cool the head so animals and humans did not overheat.

	That the heart continued to perform more complex functions up until the point of death.

	That the “hot and fiery” blood in the heart contained our “hot and fiery” characters or souls.



Even though Aristotle later expanded his views, for centuries, many humans believed that love and happiness blossomed or withered within our heart chambers, dragging our poor brains along for the ride.

In the late nineteenth century, psychiatrists such as Sigmund Freud, Carl Jung, and William James dedicated their professional lives to studying emotions and behavior. Yet they stood pretty much alone in the scientific community in their beliefs that emotions and behavior could be linked to the physiological workings of the human brain. Unfortunately, there simply wasn’t any scientific evidence to support their findings, or to prove or disprove their theories.


What Is Happiness?

What is happiness to you? Happiness is purely subjective and intensely personal. What floats your boat may not be what floats someone else’s. Fundamentally, most humans require certain basic, primal, biological needs to be fulfilled—hunger, thirst, shelter, love, sex, etc.—before a discussion about happiness can commence. Beyond that, the closest we can come to a general definition of happiness is that it is a pervasive and long-lasting sensation of well-being.



Many of Freud’s theories, in particular, were based solely on behavioral observation. Some were even rooted in faulty observation, wherein he skewed results to prove his hypothesis that emotional problems were rooted in suppressed memories. Despite these questions about his research methods, Freud’s ideas remain pervasive in our culture.

Thanks to modern brain-scanning machinery such as magnetic resonance imagery (MRI) and functional magnetic resonance imagery (fMRI), neuroscientists now have reliable methods to more fully investigate and study physiological connections to human behavior, and they have begun testing old theories and formulating new theories based on behavioral and biological evidence.


What Are MRI and fMRI?

MRI is a technique used in radiology to readily show soft tissues of the body, like the brain, by using a powerful magnetic field to scan whatever area of the body is being studied. An fMRI (functional MRI) measures the change in blood flow related to brain activity in real time. We’ll be using these terms throughout the book, as they’ve both proven very helpful in discovering which areas of the brain respond to what activities and in tracking changes in the brain.



AND THEN CAME DRUGS

Recent strides in the field of psychopharmacology have also helped clarify brain activity. Consider the following findings:


	While studying antihistamines, researchers discovered that certain medications had a positive effect on psychosis, which led to antipsychotic drugs.

	When researching drugs designed to treat tuberculosis, doctors discovered that certain drugs elevated subjects’s moods, which led to antidepressants.

	An Australian doctor discovered that lithium made guinea pigs docile, which led to drugs that help manage the mania side of manic-depressive disorder, better known now as bipolar disorder. (Scientists still have no idea what lithium actually does to help bipolar patients. It remains a neuroscientific mystery.)



As these discoveries mounted, it became harder to cling to Freudian concepts—for example, that neuroses and psychoses were caused solely by childhood traumas, or that repression or intentional suppression of sexual desires fully explained human emotional frailty. Instead, researchers embrace the theory that aberrant brain chemistry likely plays a major role in mental and emotional dysfunction. No one disputes that environment plays a huge role, as well, but the fact that depression, obsessive-compulsive disorder (OCD), and bipolar disorder respond remarkably well to drug therapy has led to major breakthroughs in the study of brain physiology as it relates to emotional dysfunction.

THE ADVENT OF HAPPINESS AS A SCIENCE

Seeking happiness as a life goal is a relatively new idea. Back in the days when people had to work night and day merely to provide for themselves and their families, there wasn’t time for the pursuit of happiness. Granted, it was always the ideal—and was clearly identified as one of our most basic rights in our Constitution. In reality, however, only the very wealthy had the luxury of time to worry about whether or not they were happy.

Then, two things occurred that changed everything:


	Thanks to modernization and a healthy economy, during the 1960s, more people began to have spare time and energy (not spent on fulfilling basic needs) to ponder what they wanted out of life and to pursue what would make them happier.

	The wildly successful introduction of Prozac in 1988 made millions of people feel artificially happy—and concurrently realize that they still weren’t really happy with their lives.




No Time for Happiness

Few people in the WWI and WWII generations talked about living a fulfilled life. Living was about duty and responsibility to family and country. A man was expected to marry, and a married man had to work hard in order to provide for his family. Most lower- and middle-class men could do little more than collapse when they got home, too tired to pursue much of anything enjoyable. Women, of course, were busy taking care of the home, raising their children, and tending to their husbands. Post-WWII, when women joined the work force in droves, their “liberated” lives only became more complicated and demanding, not less.


What Do Millionaires and Slum Dwellers Have in Common?

One study found that American multimillionaires rated their happiness levels (on average) around 5.8 on a scale of 1 to 7. That seems fairly high, but when you compare it to slum dwellers in Calcutta who rated their happiness at 4.6 (who were one step above being homeless; homeless people rated their happiness at 2.9), you begin to see that having money is relevant only to a point. Psychologists call this the “paradox of happy peasants and miserable millionaires” and note that these findings indicate that money has a correlative, but not a causative, effect when it comes to happiness. In other words, happiness is related to money but money alone doesn’t provide happiness.



Prozac Nation

In the 1950s antidepressants existed, but family doctors were afraid to prescribe them. They were so potent that it didn’t take many for suicidal people to, purposefully or accidentally, off themselves. Even one week’s portion of the pills could prove fatal.

Thus, when Prozac was introduced to the world, its biggest attraction was that it wouldn’t kill anyone, even if that person intentionally consumed an overdose. Plus, Prozac came with surprising benefits: It could provide relief from symptoms of a long list of lesser maladies, such as anxiety, hostility, fearfulness, low self-confidence, PMS, and even heartache. Naturally the masses became enchanted, so much so that the word serotonin entered our national vocabulary and a book entitled Prozac Nation became a bestseller. However, even with their moods stabilized, many people began to notice that they still weren’t truly happy.

Guru Nation

At that point, the baby boomers arrived—worldwide, not solely in America. In observing their parents’s lives, these “rich by comparison,” pampered youth decided that mind expansion and emotional fulfillment were well worth pursuing. Prior to (and post) Prozac, some popped pills, smoked marijuana, tried psychotropic drugs like LSD, and ingested mind-altering substances such as peyote and mushrooms to expand their minds.


The Difference Between Neuroscience and Psychobiology

Neuroscience is the scientific study of the nervous system, including the brain. Psychobiology (a.k.a Physiological Psychology) is the application of biological principles (in particular the principles of neuroscience) to the study of mental processes and behavior in human and nonhuman animals.



By the time the 1980s rolled around and the baby boomers realized that their lives were no simpler, no happier, and that they had essentially sold out and gone down the same path as their parents, they went in search of happiness gurus and therapists and created a whole new, highly lucrative book genre: self-help.

Only then, when throngs of dissatisfied baby boomers began to squawk, did scientists in the field of psychology begin to study happiness with any real vigor. To wit, in the last twenty or so years, more than 3,000 scientific articles on happiness have been published. We got obsessed and stayed obsessed with happiness, so much so there’s a popular online database Worlddatabaseofhappiness.eur.nl that collects and analyzes happiness studies from all over the world. (By the way, the United States ranked twentieth on the happiness scale in 2010, scoring a 7.4 on a 10-point scale, but more on that later.) There is also an official Journal of Happiness Studies, a peer-reviewed scientific journal devoted to reporting on the pursuit of subjective well-being through science.

What Science Can’t Cover

Even as we learn more and more about the human brain and how all those marvelous and ingenious neurons and neurotransmitters function, the gathering of empirical evidence will always have to be balanced with the heart—the human mind and soul, and the role they play in our pursuit of happiness. Not all of our unwieldy emotions can, or should, be treated with drugs. Neuroscience and psychobiology will always have to factor in the role environmental or situational sadness or joy or rage plays. Without question, we are a mixture of genetic, biological, chemical, and emotional beings. But first, let’s talk about the origins of mind science.

THE ORIGINS OF MIND SCIENCE


“If you are distressed by anything external (or internal), the pain is not due to the thing itself, but to your estimate of it…and this you have the power to revoke at any moment.”

—Marcus Aurelius, describing emotional regulation, approximately 2,100 years ago



Traditionally, human nature, along with the nature of the mind, had been thought of as not only completely inherited but often divinely ordained. Individuals, or groups of people, were considered to be, by nature, superior or inferior either because of their parentage or because of the will of a higher power. In contrast to this doctrine was the idea of the tabula rasa: the blank slate. This idea seemed to have first appeared in the writings of Aristotle, who spoke of the mind as an “unscribed tablet” in what is considered the first Western textbook of psychology: De Anima (On the Soul).


Does Money Make Us Happy?

It depends. Though you may immediately assume that money would be one of the most likely sources of happiness, it’s not always the case. Multiple studies have found that having money beyond a certain level (around $50,000 to $75,000 in annual income) in America doesn’t vastly improve happiness levels. If someone is living at or below the poverty level, having enough annual income to move up the economic scale (even if only as far as the middle class) will make them happier, but mostly because it allows them to fulfill their basic needs, such as shelter and food, more easily.



In the eleventh century, the theory of tabula rasa was developed more clearly by the Islamic philosopher Avicenna, who argued that the “human intellect at birth is rather like a tabula rasa, a pure potentiality that is actualized through education” and that knowledge is attained through “empirical familiarity with objects in this world from which one abstracts universal concepts. The modern incarnation of this theory is mostly attributed to John Locke’s expression of it in An Essay Concerning Human Understanding in the seventeenth century. In Locke’s philosophy, tabula rasa was the theory that the human mind is at birth a “blank slate” without any rules for processing data or storing facts, and that any and all rules for processing are formed solely by one’s sensory and life experiences. Locke’s theory emphasized the individual’s freedom to “author” his or her own soul.

Modern-Day Mind Science

Nowadays, scientists recognize that most of the brain is, in fact, preprogrammed and preorganized in order to process sensory input, motor control, and emotions. In all humans, for example, the occipital lobe at the back of the brain analyzes and processes incoming visual information, and this function does not change from person to person. However, these preprogrammed parts of the brain can learn and refine their ability to perform the tasks for which they are ideally suited.

For example, Steven Pinker, a psychology professor at Harvard University, argues that while the brain is programmed to pick up spoken language easily, it is not programmed to learn to read and write, and a human generally will not spontaneously learn to do so. People can learn to read and write, however, by practicing and teaching the parts of our minds that are dedicated to speech to associate written symbols with spoken sounds. Your brain can be trained even at a very young age to do some amazing things!

Thus, it seems that Aristotle, Avicenna, and John Locke had it half right: Your brain at birth is partly a blank slate, but not entirely—different parts of your brain are indeed meant to process specific types of information. However, how your brain does this, and when and why are all things that are entirely up to you. The way that you view the world around you, and the associations that you make, are entirely within your ability to shape and control. How exactly this lifelong learning occurs in your brain is one of the most interesting subjects that neuroscience has come to explore.

BREAKTHROUGHS IN BRAIN SCIENCE

Until recently, scientists believed that the human brain and its structures were formed during gestation and infancy and remained pretty much unchanged through childhood. You had a given number of neurons in a specific brain structure, and while the number might vary among people, once you were done with childhood development, you were set in this mold. Your connections were already made, and the learning and growing period of your brain was over. In the last decade, however, researchers have found significant evidence that this is not so, and that something called neuroplasticity continues throughout our lives.



What Is Neuroplasticity?

It’s important to clarify that neuroscientists use the word “plastic” in a different way than you might be used to. In neuroscience, “plastic” means that a material has the ability to change, to be molded into different shapes. Thus, neuroplasticity is your brain’s ability to alter its physical structure, to repair damaged regions, to grow new neurons and get rid of old ones, to rezone regions that performed one task and have them assume a new task, and to change the circuitry that weaves neurons into the networks that allow us to remember, feel, suffer, think, imagine, and dream.



How Neuroplasticity Works in Your Brain

Here’s a short list of what scientists now believe your brain is capable of continuing to achieve throughout your life, thanks to neuroplasticity:


	
It can reactivate long-dormant circuitry. The expression “it’s like riding a bike” is very true when it comes to your brain. Often, you never completely forget a skill once learned, though you might need a short period of practice to kick your neurons back into gear.

	
It can create new circuitry. For instance, the neurons in your nose responsible for smell are made new and replaced every few weeks, and new neurons are made in other parts of your brain as well. Also, whenever you learn something new, your brain can strengthen existing neuronal connections and create new synapses that allow you to maximize new skills.

	
It can rewire circuitry. Parts of your brain that were used for one purpose can be retasked to other uses. This is often the case with stroke victims who relearn to use a limb or to speak after some neurons are destroyed.

	
It can quiet aberrant circuits and connections (such as those leading to depression, posttraumatic stress disorder (PTSD), obsessive-compulsive disorder (OCD), phobias, and so on). Some parts of your brain can exert control over others and change how much they affect your mood, decision-making, and thought processes.



HOW DOES NEUROPLASTICITY MAKE YOU HAPPIER?

Because of your brain’s neuroplasticity, you can train your brain to get happier regardless of your age. Here’s why:


	The actions you take can literally expand or contract different regions of the brain, firing up circuits or tamping them down. Example: If you worry excessively, you are activating certain types of pathways due to habit. You can learn, however, to retrain your brain to quiet these pathways and strengthen others, so it doesn’t automatically go down the “worry” highway.

	The more you ask your brain to do, the more space it sets up to handle the new tasks, often by shrinking or repurposing space that houses your ability to perform rarely used tasks. Example: If you typically go into a melancholy funk when you face problems, your brain will continue that habit. If, however, you instruct your brain to come up with creative solutions to your problems, you can shut down the melancholy pathways by making them less used and smaller, and instead open up and increase use of the creativity workshop in your brain.

	New brain-scanning technology has shown that conscious perception activates the same brain areas as imagination. In effect, you can neutralize the long-term effects of painful memories by rewriting (or more correctly, rewiring) the past that lives within your brain.

	Your brain usually cannot reliably distinguish between recorded experience and internal fantasy. If you program your mind with images of you being happy and spend time visualizing the desired images long enough and hard enough, your brain will think those images really happened and will associate happiness with them.



In other words, whatever you ask your brain to do (employing intention, focus, practice, and reinforcement), it will strive to do. It is a tool you can use in whatever way you see fit. The more often you ask your brain to think happy thoughts, the more your brain responds by forging new or beefing up existing neuronal circuitry to light up your happy board, and by weakening the neuronal connections that drain your happy thoughts.


What Would Your fMRI Say about You?

What you do, see, feel, and think is mirrored in the size of your respective brain regions and in the strength of the connections your brain makes. While it’s admittedly somewhat spooky, it’s already entirely conceivable that a skilled neuroscientist could view an fMRI image of your brain and reasonably ascertain what your talents are; what your thinking, behavioral, or emotional problem areas are; and what you’ve been up to thus far in your life. Forget about fingerprints and DNA samples; we now have brain images that reveal far more information than we might reasonably want someone else to know—or maybe even more than we want to know.



Congratulations! You are almost ready to train your brain to bury the unproductive, depressing thoughts and habits that drag you (and your brain) down and to shine light on, nourish, and reinforce the productive, cheerful thoughts and activities that recharge your happiness batteries. Here’s the beauty in it: By using your thoughts and choosing certain activities, you can lay the groundwork for brain restructuring that will make you happier—and wealthier and sexier, but those are whole other topics.…


BREAKTHROUGHS IN THOUGHT PROCESSES

“Strengthening neural systems is not fundamentally different [than strengthening certain muscle groups through physical exercise]. It’s basically replacing certain habits of mind with other habits.”

—Richard Davidson, PhD

Even more exciting, recent breakthroughs in neuroscience have also shown that your brain can reshape itself and form new synapses purely from thinking thoughts. Not only does what you think about and how you think really matter, but your thoughts can create new realities. It seems those New Age gurus and their worshipping participants may have been onto something after all. There is now scientific evidence that if you envision it—thoroughly and often enough—it can come.

You can think thoughts that reshape your brain, and although outside activities or influences often assist by imprinting and boosting the process, none are required. If you think the necessary thoughts—thereby training your brain to act in a new way, strongly willing it to do so—and then reinforce this new way of thinking, your brain can change itself, and the way it works, to fall in alignment with your thoughts.

The implications for these findings are staggering. It’s now not only clear that some emotional and mental illnesses primarily result from errant neurochemistry (some of which can be modified and/or modulated through drug therapies or stimulating new brain connections) but that thoughts alone have the ability to alter neuronal connections in a way that can assist in recovery from mental illnesses such as depression, bipolar disorder, phobias, posttraumatic stress disorder (PTSD), and obsessive-compulsive disorder (OCD). Even sociopaths, who are often thought to be hopelessly dysfunctional, may be able to rewire their brains to feel sufficient empathy and compassion to modulate their aberrant, antisocial behavior.

What does all this mean? It means that what you think, do, and say matters—and that it affects who you become on the outside, on the inside, and in your brain. Mostly, it means that you can retrain your brain to be more productive, more resilient, and happier.


GROUNDBREAKING STUDIES

We’ll mention several groundbreaking studies in the field of neuroscience throughout the book. For now, we’ll cover a few of the more important ones and how the results of these studies light the way for helping you train your brain to get happy.

Neuronal Activity/Compassion

Richard Davidson, PhD, a prominent University of Wisconsin psychologist and leader in the relatively new field called affective neuroscience (or contemplative neuroscience due to its focus on the brain science of meditation), has conducted several studies on the effects of a technique known as mindfulness meditation. (Mindfulness is a Buddhist practice that we’ll discuss in Chapters 4 and 5. Basically, it’s a method of learning to focus your mind on being fully present in the here and now.) In one groundbreaking study, Davidson monitored the brain activity of three distinct groups of people: Tibetan Buddhist monks (who had logged 1,500 to 15,000 hours practicing mindfulness meditation, focused on compassion); people who had never meditated; and people who participated in an eight-week meditation training. Davidson and his researchers asked the participants to meditate on compassion and empathy while he monitored their brain activity.

Results

The results of Davidson’s study were startling. Among them:


	When the people who had never meditated were asked to practice a Buddhist compassion meditation, on their first try, meditating stimulated their limbic system (emotional network).

	When those who had never practiced meditation signed on for eight weeks, as the training progressed, their brains revealed more activity in the left prefrontal cortex (PFC), an area of the brain believed to be responsible for generating positive emotions, such as compassion, empathy, and happiness.

	
When Davidson studied the bran scans of the monks as they meditated, their scans showed significantly higher activity in their left PFCs, so much so the researchers were astounded, describing it as “well out of the normal range.”

	The monks also showed sustained changes in their baseline (i.e., without meditation) brain function, indicating that their meditation practice had changed the way their brains functioned, even when not meditating. These changes were most evident in the left prefrontal cortex.



How This Research Can Help You Get Happy

What Davidson’s studies demonstrate is that, even with a relatively small amount of training, fully adult individuals were able to learn a technique that trained them to think differently and to focus on compassion, empathy, and happiness. By training themselves to think differently than they had before, they actually rewired their brains, strengthening pathways associated with happy feelings—after only eight weeks!

The monks, who had had much more practice, showed even more brain differences. The abnormally high activity in the left PFC of the monks suggests that they had formed new neuronal pathways and/or strengthened existing neural connections in this area simply by thinking. Meditation as a technique (which we’ll cover in depth in Chapter 5) caused their brains to change, not only in response to active thought, but in a fundamental way all the time—even at baseline rest—without thinking about it. Meditation, and thinking about happiness, caused their brains to mold and change, and become wired for more happiness and peace twenty-four hours a day. Talk about the power of positive thinking!

Neurogenesis

Neurogenesis, literally meaning “birth of neurons,” is the process by which neurons are formed and the entire brain is populated with them. While this phenomenon is most active before you are born, recent neuroscience has shown that this process continues through puberty, adolescence, and right into adulthood—virtually until you stop learning new skills. The idea of adult neurogenesis was slow to take hold in the neuroscience community—overthrowing a long-held belief (that it was all over in young adulthood) can sometimes be difficult!

Results

Here are various study results pertinent to neurogenesis:


	The first evidence of adult neurogenesis in mammals was presented by Dr. Joseph Altman in 1962, where he provided solid evidence showing that new neurons formed in the brain of adult rats following brain damage.

	Dr. Altman followed this initial study with similar demonstrations of adult neurogenesis in a brain area called the hippocampus in 1963.

	In 1969, Dr. Altman further discovered and named the source of adult-generated neurons in the olfactory bulb, a portion of the brain dedicated to the perception of odors. However, Dr. Altman’s careful studies were overwhelmingly ignored by the scientific community at large!

	In the late 1980s and the 1990s, Dr. Altman’s work came back into the spotlight and was replicated and expanded upon by other researchers, such as Dr. Shirley Bayer, Dr. Michael Kaplan, and Dr. Fernando Nottebohm. In studying the brains of mammals and birds, these researchers showed that adult neurogenesis takes place in several brain areas in these animal species, and in the 1990s, human neurogenesis was confirmed.



How This Research Can Help You Get Happy

These landmark studies proved a simple and profound truth: Your brain can make new neurons. While most of the early studies showed that new neurons were made in response to brain damage (similar to a stroke), further studies have shown that new neurons are made in many animals in response to experience and training regiments. Furthermore, your neurons can change. They are plastic and flexible, and can change the strengths of their connections in a matter of minutes. Yes, in the time it takes you to read this paragraph, your brain can be set on the road to change, to becoming happier and healthier!

Fire Together, Wire Together, Happy Together

Canadian psychologist Dr. Donald Hebb coined a phrase known to neuroscientists the world over: “Neurons that fire together, wire together.” This concept describes, in a nutshell, how we learn and how we come to associate things with each other. In other words, it describes how mental activity changes neural structure, or how what you think changes your brain! Dr. Hebb developed the theory that it is the timing of neuronal firing that makes for new or changed wiring. Neurons that fire within a few thousandths of a second of each other—basically, neurons that are firing at the same time in response to a thought or experience—can do one of two things: they can strengthen existing synapses or build new synapses.

Results: Hebb’s Law

Dr. Hebb combined data from anatomical, behavioral, and psychological analyses of the early twentieth century into a single statement: When neuron A is close to neuron B, and neuron A repeatedly is stimulated enough in order to excite neuron B, some metabolic change occurs that makes neuron A more likely than other neurons to stimulate neuron B. In other words, those two neurons become more linked than the other neurons around them, and that connection takes up more available neural space than it did before.

How This Research Can Help You Get Happy

Dr. Hebb’s research has provided fundamental knowledge to neuroscience, and even though Hebb’s law was put to paper in 1949, the theory has held up after more than sixty years of research and countless experiments. What this means is that constant associations between neurons make those associations stronger. For example, if you routinely dwell on your resentments, regrets, and other negative emotions, the neurons involved in that particular mental activity will fire busily at the same time and automatically start wiring together as well. This process will add one more bit of neural structure to feeling discontented, angry, or sad.

On the other hand, if you regularly focus on the good feelings around you and inside you, like kindness, compassion, empathy, and patience, then the neurons involved in those thoughts will wire together and take up more space, stitching more hopefulness, confidence, and happiness into the fabric of your brain and your self (and taking away space from the negative paths!).

Imagination Is Reality

In an interesting study conducted in 2002, Dr. Nakia Gordon at Bowling Green State University, Ohio, led research that reported that people can feel joy or sorrow simply by imagining those emotions and the types of movement that go along with laughing or crying. Dr. Gordon found that women were able to feel joy and sorrow simply from imagining the physical act of laughing and crying. “Furthermore,” she reported, “imagined laughter was effective at reducing sadness, and, imagined crying reduced happiness.”

Results


	In Dr. Gordon’s study, twenty women were trained in performing the laughing and crying imagination tasks for three days prior to brain scanning with fMRI. They imagined the physical movements associated with laughter and crying and rated their emotions on a scale of 1 to 9 before and after the imagery.

	Happy and sad emotions were also induced by using personally meaningful musical selections, which were not thought-generated.

	Brain activity during both tasks—imagining laughter or crying—showed involvement of brain areas typically associated with the generation of emotions and areas that control movement.

	
Listening to self-selected happy and sad musical selections also produced brain activity associated with emotions and music processing.



How This Research Can Help You Get Happy

The findings of the Bowling Green study revealed that simply imagining laughter or crying, without having any external cue, triggered the brain in the exact same way as an actual sad or happy event. According to Dr. Gordon, these results “highlight the ability of mental imagery to simulate actual behavior.” That means that merely imagining, or focusing on a happy event, can make you actually happy in a neurochemical sense and strengthen happiness connections in your brain.

YOUR MARCHING ORDERS

Humans are the only species known to have a conscious awareness that we have brains and bodies capable of adaptability, that we can affect the course our lives take, that we can make choices along the way that vastly affect the quality of our lives—biologically, intellectually, environmentally, and spiritually. As humans, we have the ability to mold our very beings to become what or who we wish to become. While some of us may, indeed, have genetic and biological imperatives that may require medication or training to overcome, or at least to modulate, the vast majority of us do, in fact, hold our emotional destiny in our hands.

Which brings us back to the subject of this book. Can you train your brain for happiness? Yes, dear readers, you can train your brain for happiness. It will require focus, intention, dedication, accountability, action, and persistence, but you can reshape your brain to experience and create greater happiness.
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