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Preface


Looking Backand Gazing Forward:
 A Few Words from Don Campbell






The Mozart Effect was first published in 1997. The book was the result of years of research, study, and hands-on experiencea true labor of love, passion, and belief in the awesome power of music. Nonetheless, even I was not prepared for the amazing response engendered by the books appearancea response that has been enormously gratifying and exciting. Since the books initial publication I have traveled from big cities to small towns; I have visited schools, community centers, and major corporations; I have spoken with people of all ages and backgroundsfrom toddlers to golden-agerssharing in the wonder of the Mozart Effect. The Mozart Effect has been published around the world, in more than fifteen countries, and it has contributed to a global movement as the ears of the world have begun to explore sounds potential in newly integrated and creative ways.

Another happy by-product of this books worldwide popularity is that much creative and heretofore unknown research supporting the Mozart Effect theory has come to the publics attention. The nave assumption that musicany musicsomehow makes us smarter has been replaced by the more sophisticated understanding and acceptance of musics powerful effect on multiple levels of neurological and physical responses. Classrooms, hospitals, and homes are being utilized as environments in which music can make dynamic changes in emotional, physical, and mental atmospheres. Teachers and health professionals alike are adapting the suggestions in this book for use in their own environments; researchers have been motivated to look at new ways in which the ear can be stimulated and educated.

Recently, the Journal of the Royal Society of Medicine in Great Britain published an important paper on the Mozart Effect, which reported that it appears Mozarts music affects the electrical impulses in the brain. Twenty-three out of twenty-nine patients with severe epilepsy showed reduced epileptic activity while listening to Mozarts music. And many other studies in health and education are currently looking at the importance of auditory stimulation and how it affects multiple systems in the body.

For three years, The Mozart Effect music albums have continuously been among the top-ranked classical selections on the Billboard bestseller charts. Around the country, schools are integrating more music into their curricula, and major corporations are inaugurating programs to keep and/or expand music education in our schools. Even symphony orchestras have gotten into the actmany actively educate their audiences about how to listen to great music in order to reap multiple benefits (beyond the obvious one of listening pleasure!).

In my most recent book, The Mozart Effect for Children, I explored the overwhelming new evidence of musics essential role in language development, physical movement, and higher brain functioning. Our children are our most precious resource, and music must be acknowledged as a fundamental, primary component of learning and processing multiple patterns of visual, auditory, kinesthetic, and emotional information.

Wolfgang Amadeus Mozart was a prodigy, a child star who saw, spoke, and listened to the world in creative patterns. His music creates a unique effect on the listener; it has a sense of order and clarity without being overly sentimental or emotional. Whether it is before study, after surgery, or in the midst of a meal, auditory stimulation can re-orchestrate the moment. As we learn more about this phenomenon, the techniques for listening to sound are changing, and the Mozart Effect is finally understood to be far more than a simple way to temporarily improve ones concentration.

From time immemorial, music has always been an important element of the human experience. But it is enormously gratifying to know that music is finally, rightfully, finding its central place in societynot merely as a form of entertainment or fine performance art but as a fundamental nutrient for physical well-being, mental development, stress release, and emotional expression.

Don Campbell

March 2001









OVERTURE

The Speech of Angels and Atoms


How powerful is your magic sound.

MOZART, THE MAGIC FLUTE






What is this magical medium that moves, enchants, energizes, and heals us?

In an instant, music can uplift our soul. It awakens within us the spirit of prayer, compassion, and love. It clears our minds and has been known to make us smarter.

Music can dance and sing our blues away. It conjures up memories of lost lovers or deceased friends. It lets the child in us play, the monk in us pray, the cowgirl in us line dance, the hero in us surmount all obstacles. It helps the stroke patient find language and expression.

Music is a holy place, a cathedral so majestic that we can sense the magnificence of the universe, and also a hovel so simple and private that none of us can plumb its deepest secrets.

Music helps plants grow, drives our neighbors to distraction, lulls children to sleep, and marches men to war.

Music can drum out evil spirits, sing the praises of the Virgin Mary, invoke the Buddha of Universal Salvation, enchant leaders and nations, captivate and soothe, resurrect and transform.

Yet it is more than all these things. It is the sounds of earth and sky, of tides and storms. It is the echo of a train in the distance, the pounding reverberations of a carpenter at work. From the first cry of life to the last sigh of death, from the beating of our hearts to the soaring of our imaginations, we are enveloped by sound and vibration every moment of our lives. It is the primal breath of creation itself, the speech of angels and atoms, the stuff of which life and dreams, souls and stars, are ultimately fashioned.








INTRODUCTION

A Healing Breeze of Sound


There are two ways to live your life. 
One is as though nothing is a miracle. 
The other is as though everything is a miracle.

ALBERT EINSTEIN






Something was terribly out of kilter. The comfortably brisk mountain air did nothing to soothe the pounding in my skull, and from my front porch overlooking the sharp, iron-shaped mountains in Boulder, I could hardly distinguish the white light of the pale March sky from the flashes of light in the right side of my head.

A bump on the head had brought on these symptoms, but instead of abating over time, they had grown worse. I could barely see with my right eye, and the lid began to droop. My headaches became so severe that I had to take naps in the afternoon, yet at night I could barely sleep. Relaxation was impossible; every fiber of my being was awake with pain. During classes I taught, I found that because of the sensations in my head I could no longer reach the top register in my voice. Since my lifes work was as a composer, a musician, and an authority on the healing aspects of sound, tone, and music, I was especially sensitive to all thisand fearful.

After three alarming weeks of flashing lights, headaches, and visual impairment, I consulted a neuro-ophthalmologist, who diagnosed my condition as Horners Syndrome, an inflammation in part of the fifth cranial nerve that affects the sympathetic nerves in the eye and eyelid. The next step was determining the cause. So on April 1both Good Friday and April Fools dayI was wheeled into the tomblike capsule of the magnetic resonance imager (MRI) at the Kaiser Permanente Center in Denver.

I imagined myself as a character in a Star Trek episode. I had always wanted to see my own brain, to see the amygdala and different parts of the limbic system. What did they look like? Was my brain normal? I was soon bathed in a pulsating field about thirty thousand times the intensity of the Earths magnetism, charging the protons in my head so that they could be measured and imaged.

The two hours in the MRI tubea cross between a gigantic tin can and a space capsulewere intense. I began to hear sounds, loud hammers that turned into loud drums. The powerful rhythmic pattern would persist for seven or eight minutes and then stop, to be followed by a minute or two of silence and then another steady, concentrated rhythm. It would have been natural to feel claustrophobic, but the drumbeats that shot through me were among the most compelling manifestations of sound, vibration, and magnetism I had ever experienced.

With increasing excitement, I moved through tunnel after tunnel of light and sound. I had visions of men dancing. Eventually, the pulses evolved into songs, chanting, women singing, followed by the strangest toneslike Balinese rhythms in a gamelan orchestra and a Lutheran hymn, all in beautiful concordance. But it wasnt my ears that were hearing all this. It seemed as if my entire body were being tuned into one spiritual FM station after another and now played back some vital truth that was already encoded inside me.

Back in the radiologists office, I was told it was essential I be moved to another hospital immediately so that a vascular surgeon could perform more tests. The radiologist had found a blood clot more than an inch-and-a-half long in the right carotid artery, just beneath the right hemisphere of the brain.

Given my three weeks of torture, the diagnosis did not come as a complete surprise. But the shock was nonetheless tremendous. I was forty-seven, relatively young and healthy, and I had been told that I had a potentially fatal condition.

Thirty minutes later, I was in the emergency room of Saint Josephs Hospital in Denver, where the vascular surgeon told me that the blood clot had formed because there had been a hemorrhage in my skull. Because of the surrounding bone, the hemorrhage had reentered the bloodstream and coagulated, creating a large spiral, shaped like a crescent moon, around the inside of the right artery. Even a small aneurysm or clot can get into the bloodstream, travel to the brain, and cause a massive stroke. I was lucky to be alive.

After several hours and many tests, I was faced with three options. One was to undergo an operation as soon as possible, with no guarantees. Because the clot was positioned behind so much bone, surgery would involve removing a third of my skull on the right side. The second option was to be admitted to a hospital and remain there for six or eight weeks to be monitored hourly. The third was simply to wait for a few days and see what would transpire.

I knew that I wasnt ready for surgery that nightand possibly ever. Since I had lived for three weeks, I felt there was a good chance that my body, in its own natural, magnificent way, knew the secret of how to heal itself.

An Awakening


A solemn air [melody], and the best comforter To an unsettled fancy, cure thy brains

SHAKESPEARE, THE TEMPEST



The awareness that my life had been in jeopardy for the past three weeks led me to remember my dreams and reflect deeply. For years I had pondered the nature of the soul, asking what is eternal and what is ephemeral, what is essence and what is superfluous. As a musician, I searched for the fundamental tone that uplifts and sustains the universe. I knew that from time immemorial, sound and music have been associated with the creationor primary vibrationof the universe itself. In the East, the Mahabharata epic of India explains that out of the ineffable One came the symmetrical and numerical variations that underlie physical structures. In China, the I Ching, or Book of Changes, reflects a similar harmonic understanding. In the West, the Gospel tells us that in the beginning was the Word. In Greek, logos means not only word but also sound. Once people listened to the sacred lyre of David, Orpheus, and Apollo, intoned the mystic Sufi poems of Rumi, or sought the legendary music of the spheres in the expectation of being healed. Music in the ancient world was a mysterious and powerful tool for the attunement of mind and body.

Over the years, in Haiti, Japan, Indonesia, India, Tibet, and other traditional societies, I had met and studied with shamans and healers who had incorporated sound and music into their treatments. Late that night, upon returning from the hospital, I realized that all the musical healing knowledge and wisdom I had absorbed was now being put to the ultimate test. I did not pray for health as much as the ability to be truly present, not dissociated from my body or my feelings. I knew I was at a crossroads, not only physically, but spiritually.

Somehow, I slept well. My last words before drifting off were that childhood prayer: Now I lay me down to sleep, I pray the Lord my soul to keep. If I should die before I wake, I pray the Lord my soul to take The next morning, I reflected on the meaning of those words, especially the phrase, If I should die before I wake. I wondered if I had been fully awake at any time in my life. What did it mean to be awake, to stay awake? The Buddha was once asked, Why are you enlightened? and he said, Its only because Im awake. In Sanskrit, Buddha means the Awakened One. Could it be that if we are truly awake, conscious, and responsible we do not die but live in a continuity of sound, presence, and knowing?

I called my friends Larry and Barbie Dossey, a medical doctor and nurse who have been pioneers in introducing principles of holistic health and prayer into the medical profession. Larry wrote Space, Time, and Medicine, Healing Words, and Prayer Is Good Medicine, all major contributions to the new paradigm shift in medicine and healing. They had helped me to develop my career and had inspired me through their friendship. Within hours, my name was pulsating through prayer circuits throughout the country, and I felt myself to be part of a global network. As I sensed my deep autonomic systems struggling to survive, I felt a quiet vibratory energy fostering inner awareness and well-being.

Now it was time to use that enhanced self-awareness, along with my ten years spent investigating the effects of tone and the voice upon the body, to heal myself. The answer seemed simple.


I began to hum.

Quietly, almost inaudibly, I hummed while concentrating on the right side of my skull.

Intuitively I knew I had to be very careful and not generate too powerful a sound, lest the blood clot disengage from the walls of the artery and bring about a stroke. You may remember the scene in Seven Brides for Seven Brothers in which high-spirited singing is used to cause an avalanche, thus separating the irate townspeople from their abducted daughters. Or you may have seen a soprano shatter a crystal glass merely by holding a high note. I needed to use tone to gently massage away the blood clot from within; otherwise, I might cause it to be abruptlyand fatallyreleased into the bloodstream.

In humming a tone, I sensed the power of a sound that had warmth, brightness, and clarity. I envisioned the sound as a vibrating hand coming into my skull on the right side, simply holding the energy within. I held my right hand above my head, closed my eyes, and exhaled. Then I imagined a vowel sound coming into my left hand, traveling through my heart and body, up to my right hand, and then back into my head, heart, and down through my feet. Each tone made a circuit through my body lasting two to three minutes.

This exercise grounded me and slowed down my breathing, pulse, and metabolism. I was able to control my basic physiological state and allow my breath, blood, and energy flow to integrate my mind and body. I felt an immense stillness and extraordinary presencea state that scientists associate with the release of endorphins and with other positive hormonal and neurological changes.

An Inaudible Sound


The Great Instrument is uncompleted.

The Great Tone has an inaudible sound.

LAO TZU, TAO TE CHING



The next day, I spoke on the phone with Jeanne Achterberg, the mind/body researcher whose books on imagery and healing have empowered my own experimentation with imagery and sound. For nearly two hours, Jeanne explored with me ways to access my own healing knowledge. She asked me what images I could sense in that part of my head. My first response was water flowing through. Immediately, she said, That is not a correct image. It might create a stroke. See if you can exhale and go deeper.

I concentrated harder. Finally, I sensed a new and unusual soundonly soundless. It was a vibration in my ears, and then a warm hand that passed through my body. An image appeared: I was sitting in a wonderful wooden chair, in a wooden room, with my right side next to an open window with a hand-crocheted lace curtain. The curtain moved gently in a cool breeze from a peaceful ocean shoreline. The breeze and the curtain very gently brushed my head at the right temple.

Immediately, I knew this image was appropriate, and I knew that what had ushered it in was not an actual, physical sound but something more peculiar: an inaudible sound. It is difficult to describe. Close your eyes and imagine the sensation of a trumpet blowing in your right ear without being able to hear it, or the energy of a refrigerator humming into your right side.

I felt chills on my right side, and had that goose-pimpled effect I know from hearing great music or being lifted to a place of spiritual awareness. Unlike those experiences, this one continued for nearly two hours, as I felt this breeze, this breath, this spirit, these wings of angels simply entering the right side of my body. When I opened my eyes and the phone was still in my hand, I asked if we were finished. Jeanne simply said, Keep this image as you sit, five or six times a day for five minutes each, and we will see what happens.

Several days later, already feeling some improvement, I traveled to the East Coast to lecture at the New York Open Center. The large size of the group made it necessary to rent a room in a nearby building. Halfway through the first morning, I was overcome by a dynamic influx of energy from my right side, and I sat down to steady myself. Suddenly, I realized I was actually sitting in a wooden chair, next to an open window, in a wooden-floored room where a lace curtain was ever so gradually moving near the right side of my face. Although there was no quiet ocean directly outside this window, the overpowering sense of that image and the inner sound came over me.


The next day, I visited my friend Jean Houston, whose groundbreaking work in psychology had radically changed my consciousness in the 1980s. As director of the Foundation for Mind Research, Jean and her husband, Robert Masters, have explored for thirty years the most essential connections between mind, myth, and body. She and her friend Peggy Rubin listened to my story of the past few weeks and simply placed their hands on the right side of my body, which caused me to feel that inner amplification of the sound once again. There was a warmth and tingling, and again I felt the angelic wings that surrounded me during my childhood prayers.

Three weeks later, my second series of medical tests was exhaustive. Again in the MRI tube, I heard the songs, the chants, the drumming. I felt somewhat better, without severe headaches, and yet I was concerned that the clot might have worsened, in which case I would need to have surgery immediately.

The results of the tests came back: the clot had decreased from more than an inch and a half to less than an eighth of an inch. The doctor was astoundedit usually took four to five months, he said, for that kind of shrinkage. On the most recent MRI scans, he showed me how the crescent moon had almost disappeared from the artery beneath my brain. The greatest danger, he said, had passed.

And I knew I had been healed by the music of the spheresor should I say hemispheres?

A Universal Language

Nothing in my life as a classical musician, a professional music critic in Japan, or the educational director of the largest guild of childrens choirs in the United States had prepared me for this experience. The doctor was intrigued by my spontaneous remission but responded to my account of using sound to heal with the comment, We know so little of this kind of medical miracle.

Although you may not have as dramatic a healing experience as mine, you too can benefit from the life-giving powers of sound and music. In this book, you will meet the leading therapists, practitioners, and educators in the field, as well as many ordinary individuals and families whose lives have been enhanced as a result of these explorations. You will learn how music heals and how to integrate this powerful transformational medium into your daily life.

You are already more musically inclined than you think. Everyone is. The world is inherently musical. Cutting across all ages, sexes, races, religions, and nationalities, music is a language with universal components. Its adherents outnumber the speakers of Mandarin, English, Hindi, Spanish, Russian, and all other tongues combined. Music rises above all income levels, social classes, educational achievements. Music speaks to everyoneand to every species. Birds make it, snakes are charmed by it, and whales and dolphins serenade one another with it. With the dawn of the space age, the music of the spheres became a reality. The Voyager spacecraft carried on board ninety minutes of music, including Bach, Beethoven, rock, and jazz, together with folk music from several countries, for the enjoyment and edification of any extraterrestrial civilization listening in.

Music is rapidly becoming the common tongue of the modern world. People today spend more money, time, and energy on music than on books, movies, and sports. The most popular cultural icons of our era are not statesmen or saints, but singers and vocalists. Beyond our addiction to rock concerts and CDs, stereos, and MTV, our daily communication and commerce is largely based on a musical model.

Interestingly, the word health comes from Old English hal, a root word signifying whole, healing, hale, and inhaling. Heal, in Northern Middle English, means to make sound, to become healthy again. We use the word sounda synonym for health and wholenessto signify basic vitality and the unshakable foundation for whatever we do. Thus we speak of sound judgment, sound advice, sound investments, and sound business procedures. When things are going smoothly, we are in tune and in harmony with others and the world around us. When things are stuck, we are out of tune and out of sync. In romance or relationships of any kind, we hope to set the right tone, strike a sympathetic chord, or communicate on the same wavelength. When the unexpected happens, we decide to play it by ear. We admire the executive who can orchestrate a deal and cheer the team that can administer the opposition a sound beating. We commonly crave or shun an audiencefrom the root audio, to hear. Bombarded from morning until evening with modern advertising, we put up with the pitches of salespeople and commercials that are aimed (all too successfully) at drumming images and rhythmic jingles into our psyches. When we need a lawyer to navigate through the complexities of modern life, we want one who doesnt miss a beat. On the psychiatrists couch, the board of the local PTA, or at a job interview, we strive to assert our identity as strong, independent persons, train ourselves to develop our personalities, and carefully construct our persona or public maskall from the Greek roots per son, or the sound passes through. Although we may not see ourselves as particularly musical, music metaphors and sonic imagery permeate our lives.

Millions of people todayone out of three Americans, according to the medical professions own surveysare seeking alternative healing methods. They are searching for techniques and comprehensive programs that can be used to maintain their basic health, stabilize their emotions, and relieve common ailments. They are tired of invasive, costly, potentially harmful treatments in which the remedy is often worse than the disease. On the other hand, they are dubious of alternative therapies that involve surrendering themselves to specialists of another kind, to strange belief systems that accompany the programs, and to training fees and supplementary paraphernalia that sometimes make doctors visits look cheap. They want something easy to follow, safe, effective, inexpensive, and preferably self-administered.

If you are one of these people seeking healthful alternatives, you dont have very far to look. Your own inner sound systemyour ears, voice, and choice of music or self-generated soundsis the most powerful healing medium available. It costs nothing, is not controlled by some expert or guru, and you cant leave home without it. The Mozart Effect is your manual to this superb natural audio works.









CHAPTER 1

Sound Beginnings

THE MOZART EFFECT


The vocal nourishment that the mother provides to her child is just as important to the childs development as her milk.

ALFRED TOMATIS, M.D.






Weighing just over one-and-a-half pounds, Krissy was born prematurely in a Chicago hospital with a life-threatening condition. Doctors put her on total life support. Other than an occasional pat on the head, the only positive stimulation she received was from constant infusions of Mozart that her mother begged nurses to pipe into the neonatal unit. Doctors did not think Krissy would live; her mother believes that music saved her daughters life.

Krissy could not sit up at age one and did not walk until she was two. Her motor skills were poor, and she was anxious, introverted, and uncommunicative. Despite all this, at age three she tested far ahead of her years in abstract reasoning. One evening, her parents took Krissy to a short chamber music concert. For days afterward, Krissy played with an empty tube from a paper towel roll, which she placed under her neck and bowed with a chopstick. Enchanted, her mother enrolled Krissy in Suzuki violin lessons with Vicki Vorreiter in Chicago, and the four-year-old girl could immediately reproduce from memory pieces several levels beyond her physical ability. Over the next two years, her strength and coordination on the instrument began to catch up with her mental capacity. With the support and encouragement of her parents, teachers, and fellow students, who were trained to perform in a group spirit, Krissy stopped wringing her hands in fear and began to socialize. Through a combination of pluck and grace, the little girl who was born weighing less than her violin could now express herselfand be whole.

In the last several years, many stories like Krissys have emerged. The enhanced effects of musicespecially Mozart and his contemporarieson creativity, learning, health, and healing have become more widely appreciated. Lets look at a few examples:


	In monasteries in Brittany, monks play music to the animals in their care and have found that cows serenaded with Mozart give more milk.

	In Washington State, Immigration Department officials play Mozart and Baroque music during English classes for new arrivals from Cambodia, Laos, and other Asian countries and report that it speeds up their learning.

	Beethoven Breadset to rise to Symphony No. 6 for 72 hoursis offered as a specialty item by a bakery in Nagoya.

	At Saint Agnes Hospital in Baltimore, patients in critical care units listen to classical music. Half an hour of music produced the same effect as ten milligrams of Valium, Dr. Raymond Bahr, director of the coronary care unit, reports.

	The city of Edmonton, Canada, pipes in Mozart string quartets in the city squares to calm pedestrian traffic, and, as a result, drug dealings have lessened.

	In Tokyo, noodle makers sell Musical Udon made with tapes of Vivaldis The Four Seasons and the chirping of birds playing in the background.

	In northern Japan, Ohara Brewery finds that Mozart makes the best sake. The density of yeast used for brewing the traditional Japanese rice winea measure of qualityincreases by a factor of ten.




Another Rosetta Stone

The power of Mozarts music has come to public attention largely through innovative research at the University of California in the early 1990s. At the Center for the Neurobiology of Learning and Memory in Irvine, a research team began to look at some of the effects of Mozart on college students and children. Frances H. Rauscher, Ph.D., and her colleagues conducted a study in which thirty-six undergraduates from the psychology department scored eight to nine points higher on the spatial IQ test (part of the Stanford-Binet intelligence scale) after listening to ten minutes of Mozarts Sonata for Two Pianos in D Major (K. 448). Although the effect lasted only ten to fifteen minutes, Rauschers team concluded that the relationship between music and spatial reasoning was so strong that simply listening to music can make a difference.

Mozarts music may warm up the brain, suggested Gordon Shaw, a theoretical physicist and one of the researchers, after the results were announced. We suspect that complex music facilitates certain complex neuronal patterns involved in high brain activities like math and chess. By contrast, simple and repetitive music could have the opposite effect.

The day after the Irvine findings were reported, music stores in one major city sold out of Mozart recordings. The researchers, intrigued, likened the Mozart Effect to a Rosetta stone for the code or internal language of higher brain function.

In a follow-up study, the scientists explored the neurophysiological bases of this enhancement. Spatial intelligence was further tested by projecting sixteen abstract figures similar to folded pieces of paper on an overhead screen for one minute each. The exercise tested whether seventy-nine students could tell how the items would look when they were unfolded. Over a five-day period, one group listened to the original Mozart sonata, another to silence, and a third to mixed sounds, including music by Philip Glass, an audiotaped story, and a dance piece.


INTERLUDE

Lost in SpaceNot!



Designers, decorators, landscapers, pilots, golfers, and others attuned to visual cues in their work rely on what Howard Gardner, a professor of education at Harvards Graduate School of Education, has christened spatial intelligence. Researchers at the University of California at Irvine discovered that listening to Mozarts Sonata for Two Pianos (K.448) could boost these abilities. My own preference is for Mozarts violin concertos, especially numbers 3 and 4, as well as other string music. In my experience, they produce even stronger effects.



The researchers reported that all three groups improved their scores from day one to day two, but the Mozart groups pattern recognition soared 62 percent compared to 14 percent for the silence group and 11 percent for the mixed group. The Mozart group continued to achieve the highest scores on subsequent days, but the other groups did not differ significantly, probably as a result of a learning curve. Proposing a mechanism for this effect, the scientists suggested that listening to Mozart helps organize the firing patterns of neurons in the cerebral cortex, especially strengthening creative right-brain processes associated with spatial-temporal reasoning. Listening to music, they concluded, acts as an exercise for facilitating symmetry operations associated with higher brain function. In plain English, it can improve your concentration, enhance your ability to make intuitive leaps, and, not incidentally, shave a few strokes off your golf game!

In their most recent study, Rauscher and Shaws team observed thirty-four preschool children given piano keyboard training during which they learned pitch intervals, fine motor coordination, fingering techniques, sight reading, music notation, and playing from memory. After six months, all the children could play basic melodies by Mozart and Beethoven. They also exhibited dramatic enhancement in spatial and temporal tasks (up to 36 percent improvement) compared to twenty children receiving computer lessons and twenty-four children provided other stimulation. In contrast to the college students, whose improvement lasted for only ten to fifteen minutes, the preschoolers increased intelligence lasted at least one full day, representing an increase in time by a factor of over one hundred.

Following the Irvine studies, a number of public schools introduced Mozart pieces as background music and reported improvements in their pupils attention and performance.

Sonic Rebirth


Our little girl was born to a Mozart string quartet and placed on my chest for me to hold. This was the most wonderful moment of my life.

A mother quoted in ADRIENNE LIEBERMAN, EASING LABOR PAIN



The powers of music may be even more dramatic than this research indicates. Although the Irvine team brought the Mozart Effect to the attention of the public, it is undoubtedly the research of Alfred Tomatis, M.D., that has established the healing and creative powers of sound and music in general, and the Mozart Effect in particular.

Over the last half century, the French physician has devoted his life to understanding the ear and the many dimensions of listening. To his associates, he is the Einstein of sound, the Sherlock Holmes of sonic detection. To many of his patients, he is simply Dr. Mozart. In the course of this time, Tomatis has tested more than 100,000 clients in his Listening Centers throughout the world for listening disabilities and vocal and auditory handicaps, as well as learning disorders. From his headquarters in Paris, he works with a wide range of people, including professional musicians, children with psychological and learning disabilities, and those with severe head injuries. His comprehensive view of the ear establishes new paradigms for education, healing, and rehabilitation.

Tomatiss accomplishments are legion. He was the first to understand the physiology of listening as distinct from hearing. He clarified understanding of the dominance of the right ear in controlling speech and musicality and developed techniques to improve its function. He is credited with the discovery that the voice can only reproduce what the ear can hear, a theory with profound practical applications for language developmentone first ridiculed, but later widely accepted and dubbed the Tomatis Effect by the French Academy of Medicine. He created a new model of the ears growth and development by looking at how the vestibular system, or the ability to balance and regulate internal muscle movement, works.

But possibly his most important contribution was to recognize that the fetus hears sounds in the womb.

In his early thirties, Tomatiss scientific curiosity led him into the world of embryology, where he discovered that the mothers voice serves as the sonic umbilical cord for her developing baby and a primal source of nurturing. This led to the development of a technique that he calls Sonic Rebirth, in which simulated uterine sounds are filtered to treat listening disabilities and emotional disorders.

The story begins in the early 1950s when Tomatis heard about the pioneering work of V. E. Negus, an English scholar. Negus observed that in many cases baby birds that are hatched by foster parents will not sing, or will imitate the sounds of the birds who hatched them. This led Tomatis to investigate the role of sound in utero and to ask whether postnatal development problems, especially autism and speech and language disorders, might be related to a breakdown in communication or trauma in the womb.

Contrary to then prevailing medical opinion, Tomatis declared that the fetus is capable of hearing. Despite the ridicule of his peers, who treated him as something of a renegade, he persevered and found that the ear begins to develop as early as the tenth week of pregnancy and is functional by the age of four and a half months. To measure acoustic impressions in the womb, he devised an underwater system using microphones, loudspeakers, and large sheets of India rubber, which eliminated the effects of air pockets on his experiments.

The fetus hears an entire range of predominantly low-frequency sounds, Tomatis explains in The Conscious Ear, his autobiography. The universe of sound in which the embryo is submerged is remarkably rich in sound qualities of every kindinternal rumblings, the movement of chyle at the time of digestion, and cardiac rhythms at a sort of gallop. It perceives rhythmic breathing like a distant ebb and flow. And then its mothers voice asserts itself in this context. Tomatis likens it to an African bush at twilight with its distant calls, echoes, stealthy rustlings, and the lapping of waves. When the audiovocal circuit is properly established, he concluded, the embryo draws a feeling of security from this permanent dialogue which guarantees it will have a harmonious blossoming.

Tomatis further observed that after birth, the newborn often relaxes very littleuntil its mother speaks. At this moment, the infants body leans over and falls in her direction. The newborn reacts to the sound of a particular voice, the only voice of which he or she was aware while still in the fetal stage. As though instinctively sensing this, the mother is likely to sing to the infant, lulling it to sleep with lullabies, pressing it to her breast with sweet melodies, and using nursery rhymes to foster its development.

Suspecting that a breakdown in this usual chain of sonic contact may be responsible for many childhood disorders, Tomatis began devising ways to recreate the auditory environment within the womb. The unborn baby hears sounds in a liquid medium. About ten days after birth, when the amniotic fluid in the ear drains, the infant begins to hear in an aerial environment. The outer and middle ear adapt to the air, while only the inner ear retains the watery environment of the amniotic liquid in which it was immersed for nine months. With his primitive electronic device, Tomatis set about simulating the auditory environment the developing fetus experiences. Tape recording the mother, he used filters to eliminate all the low frequency sounds, thus recreating what her voice sounded like in the womb. The results were uncanny: instead of the womans voice, he heard sounds similar to the gentle calls, echoes, and rustling of the African savanna that he had detected earlier.

The first substantiation of the theory came with the family of an engineer whom he had been treating for voice problems. One day the man came to visit his laboratory accompanied by his nine-year-old daughter. Tomatis demonstrated his new apparatus, and for a while they all listened to a rendering of marvelously fluid noises, like the sounds of a fairyland, corresponding to the intrauterine environment. Suddenly, the little girl, whose presence they had forgotten, spoke up excitedly, I am in a tunnel. I see two angels at the end of it, two angels in white clothes! As the girl continued to narrate a fantastic waking dream, Tomatis and her father watched in amazement. The conclusion was inescapable: she was visualizing the process of her own birth. The two angels were clearly the doctor and midwife in white smocks.

After a few minutes, the girl exclaimed that she saw her mother. Her astonished father asked how she saw her. The girl demonstrated by falling back and curling up in the fetal birth position. Remaining in this posture until the tape ended, she jumped up and resumed her normal activity level as if nothing unusual had transpired. I had just recreated for the child the conditions of her birth, Tomatis realized in astonishment.

The next major breakthrough came when a medical colleague brought one of his patients, a chubby boy about twelve years old who had been diagnosed as mentally ill. He screamed so piercingly that he emptied my waiting room, Tomatis recalls in his autobiography. Every five or six seconds he jumped so high in the air that he could kick himself in the back with both feet, a performance I have never seen from anyone else. He did not speak, but his face was always alive with an extremely vivid mimicry. He looked as if he were sucking something without stopping. His mother accompanied him, but he repelled her as if they were two electromagnets of the same polarity!

The boys psychiatrist also arrived and explained that the boy was autistic. She did not know the cause of the disorder, but observed that children like that are psychologically not yet born.

Not yet born? Dr. Tomatis said. You intrigue me. At this very moment I am carrying out an investigation into intrauterine life and birth.

Yes, I know, the psychiatrist replied. Thats why I am here with this child. I think you may be able to help him. May we try?

Tomatis arranged to tape-record the mothers voice in his laboratory for about 20 minutes. On the day of the first session, the boy lay flat on the floor and scribbled with some chalk he had found in the office. The two analysts sat nearby, with his mother, and Tomatis remained next to the door operating his equipment.

First, he played the filtered high frequency sounds of the mothers voice, aiming them with a directional loudspeaker at the boys head. Immediately, the boy stopped drawing, jumped up, and turned out the light. In the twinkling of an eye we were plunged into darkness. This gesture took my breath awaynot that it was difficult for me to understand, Dr. Tomatis recounts. On the contrary, it was perfectly clear that the child was only trying to recreate the lighting conditions of his fetal life.

As the tape continued, the boy got up and went to his mother. Sitting on her knees, he took her arms and put them around him and began to suck his thumb. He stayed in this posture until the tape ran out. It was almost as if he were back inside his mother, Tomatis marveled. When the recording ended, the boy got up and turned the light back on. Everyone was speechless. It was the first time in ten years the boy had showed any signs of recognition for his mother, much less affection.

A week later, another session was held to try to bring about a sonic birth. The boy went through the same reactions as in the first experiment and on one occasion even caressed his mothers face. Recognizing that the beginnings of a reconciliation had taken place, Dr. Tomatis switched from acoustical sounds representing the watery environment in the womb to those in the outside world of air. This elicited a new reactionbabbling or chatterwhich the medical team recognized as the genuine birth of language. We had awakened in him the desire to communicate with his mother, a desire which had remained dormant until that moment, Tomatis said. At the close of the session, the boy again stood up and turned on the light, but this time he returned to the mother and buttoned her coat, which she had draped over her shoulders. Thats it! the psychiatrist exclaimed. Hes finally been born!

Over the years, Tomatis has refined Sonic Birth, but the essential method remains the same. The young listener is exposed to filtered sounds of his or her mothers voice, generating a sense of emotional nourishmentthe theory being that he or she experiences a kind of unconscious primal return to earliest awareness. Tomatis has been particularly successful treating children with delayed speech developmentindividuals who are physically capable of hearing but who neither listen nor respond.

Today the Sonic Birth process takes place more gradually than in some of Tomatiss early experiments. The preparatory phase, the Sonic Return, is accompanied by a musical theme, usually the music of Mozart. As a substitute for an absent parent, Mozarts music produces the best effects. Mozart is a very good mother, Dr. Tomatis declares. Throughout fifty years of clinical and experimental process, I have voluntarily chosen one composer and one only. I continue to test new forms of music and willingly use forms of chanting, folk music, classical, but the powers of Mozart, especially the violin concertos, create the greatest healing effect on the human body.

Under the steady influence of this music, which the subject perceives in the guise of filtered sounds (reproducing intrauterine hearing), the listener is massaged by a succession of sound waves. As these sounds are integrated into neural pathways, the subject develops the ability to speak and communicate with others. Listening to Mozart is like a kiss from my mom, a six-year-old taking the Tomatis training exclaimed. It makes you want to listen carefully so you dont miss anything, an architect said exuberantly, noting the tonal pattern of call and response in Mozarts music. Now I know where learning to take turns comes from.

Premature infants have also been treated successfully with this method. At a childrens hospital in Munich, Tomatis arranged an experiment with triplets born prematurely. The infants weighed 1.5 pounds each and were incubated after delivery. The first lay in the incubator without any auditory stimulation; he remained motionless and struggled to survive. The one exposed to filtered Mozart music showed signs of normal activity. Its breathing quickened and its pulse rate stabilized between 140 and 160. The third baby, exposed to filtered tapes of his mothers voice, moved vigorously, showed signs of pleasure, and smiled. Deep breathing ensued, and his pulse rose to 160. Interestingly, neither the mothers voice nor Mozart had any effect on the infants without the filtering out of low frequency sounds.

Even when a child is perfectly healthy, Tomatis emphasizes how important it is after birth for parents to speak with him or her often. Each child must truly know the deep and wise voice of both of their parentsWithout time for the family to eat together, to discuss, and to share, it will not mature in the most natural ways.

Like that of many trailblazers, Tomatiss childhood was filled with portents of what would come to be his lifes passion. The son of an Italian mother and French father, Alfred nearly died during his own premature birth in Nice in 1920it was only when his grandmother picked up the tiny infant by the ear (prescient!) that his parents and doctor realized the baby was alive. Since his father was an opera singer, Tomatis grew up in a musical environment. Although he never became a musician himself, he has done as much as anyone in the last quarter century to bring the healing power of music to people who might otherwise have been deaf to its wonders. His use of the mothers voice, Mozarts music, and Gregorian chants has allowed the damaged and defensive self to be reborn as curious and trusting, eager to explore and engage the outer world. In this way, he points out, the childs nervous system will be prepared to encode and stabilize the structures and rhythms on which the future social language will be built.

The Science of Lullabies

In 1962, Dr. Lee Salk demonstrated that the fetus is aware of the mothers heartbeat. Today embryologists agree that the ear is the first organ to develop in embryo, that it becomes functional after only eighteen weeks, and that it listens actively from twenty-four weeks on. In The Secret Life of the Unborn Child, Dr. Thomas Verny tells the story of Boris Brott, conductor of the Hamilton Philharmonic Orchestra in Ontario. Over the years, Brott was puzzled at how he could play some music by ear, while he had to labor to master most pieces. He later learned from his mother that she had played the selections that came to him effortlessly while pregnant. In his book, Verny also cites recent scientific experiments showing that fetuses preferred Mozart and Vivaldi to other composers in early as well as later stages of pregnancy. Fetal heart rates invariably steadied and kicking declined, while other music, especially rock, drove most fetuses to distraction, and they kicked violently when it was played to their pregnant mothers.

The evidence is mounting that babiesbefore and after they are bornare as responsive to music as the most avid concertgoers. In a study in the mid-1980s, psychologists at the Pacific Medical Center in San Francisco found that playing Twinkle, Twinkle Little Stara tune that inspired Mozart to create a set of variationsand Hickory, Dickory, Dock on a Sony Walkman helped hospitalized babies keep from kicking and yowling. And Philips Records recently released an album, Mozart for Mothers-to-Be, citing pre- and postnatal studies showing that mothers, as well as babies, respond positively to this music. (According to legend, Mozart held the hand of his wife, Constanza, during the delivery of one of their children while humming and composing with the other.)

In a study of fifty-two premature babies and newborns with low birth weight at the Tallahassee Memorial Regional Medical Center in Tallahassee, Florida, a researcher reported that playing sixty-minute tapes of vocal music, including lullabies and childrens songs, reduced hospital stay an average of five days. Mean weight loss of babies was also about 50 percent lower for the group of babies listening to music, formula intake was less, and stress levels were reduced.

INTERLUDE

Rockabye Unborn Baby



Speaking, reading, and singing to a baby before birth enhances its ability to distinguish among sounds after birth. This is known as auditory tracking. Although that may sound like science fiction, the fetus really does begin to hear sounds from the outside world between the third and fourth months of development. Years later, children have been known to recognize songs, lullabies, and even classical music that had been played to them while they were still in utero. Here are several suggestions.

Read to your baby in the womb, and have your partner do the same. Classics like The Little Prince and Winnie the Pooh are recommended. Its better not to read stories with scary images; your child will have plenty of experience with scary after he or she has been born.


Make up songs with lyrics like, Hello, baby, this is dad. Well be welcoming you soon, or, Hello, baby, this is mom, loving you with song. Dont be self-conscious; it will be quite a few more years before your child has the capacity to be judgmental.

Play music, including childrens songs, lullabies, hymns, and excerpts from The Nutcracker Suite.

After birth, repeat these same songs and stories from time to time to calm the child and reinforce his or her listening ability and neural development.



Several years ago, Terry Woodford, a music producer for such groups as the Temptations and the Supremes, produced a tape of lullabies echoing the sound of a human heartbeat that could be used to calm infants and small children and help them sleep better. Initially, he gave away tapes to 150 day care centers, but several hospitals also obtained copies and put them to the test. At Helen Keller Hospital in Alabama, an experiment with fifty-nine newborns found that 94 percent of crying babies immediately fell asleep without a bottle or pacifier when exposed to the music. At the University of Alabama at Birmingham, nurses used the Baby-Go-to-Sleep tape for infants recovering from open heart surgery. One baby, struggling on a respirator, was near death when desperate nurses turned to Terrys tape. To their astonishment, the baby calmed down, fell asleep, and lived.

I could hardly breathe, Terry admitted when he heard this story. Babies were recovering from open heart surgery, and to see their immediate response to a lullaby tape, instead of having to be injected with sedatives, changed my whole value system. In the music business, you measure success by your last record, how high it went on the charts. But the minute you see that music can calm a baby, give it the rest it needs to survive and livewell, thats real success. Over the next few years, Terry gave away thousands of free tapes, and the lullaby melodies have been used in more than 7,000 hospitals and special care centers, including 400 of the 460 neonatal intensive care units in the United States. They have even been adopted by the U.S. Army and Air Force, who give them to military parents. The tapes have also proved helpful with tiny burn victims, babies born addicted to crack cocaine, and children undergoing chemotherapy.

Just as Tomatiss work first suggested, current research indicates that the unborn baby is sensitive not only to music but also to the emotional tenor of the mothers voice, and perhaps even the meaning of her words. In 1993 Science reported new research describing electrical activity in infants brains that could be linked to their ability to recognize simple syllables. Meanwhile, at the University of North Carolina in Greensboro, Dr. Tony DeCasper and Dr. Melanie Spence asked pregnant women to read Dr. Seusss The Cat in the Hat out loud during the last trimester of pregnancy. After the babies were born, sucking tests showed that they were able to recognize verses from the book, and distinguish them from other reading material.

I believe that a mothers strong emotionsfrom anger and resentment to deep calm, gratitude, and acceptancecan create hormonal changes and neurological impulses that affect the fetus. In many traditional societies, it has long been recognized that all the influences to which the growing baby is exposed contribute to its health and well-being. In Japan, Tai-kyo, or embryonic education, was, until the early part of the twentieth century, a part of how families prepared for newborns. The voices, thoughts, and feelings of the mother and father, grandparents, and other family members were believed to influence the fetus, and disharmonious vibrations of all kinds were avoided. Today that would include blaring television sets, violent films, loud music, and other sounds that might upset a growing baby.

Birth recapitulates 2.8 billion years of biological evolution in water, explains educator Michio Kushi. The womb simulates the primordial ocean in which life began. Pregnancy extends for 9 months or approximately 280 days. Each day in the womb represents about 10 million years of evolution. Improper diet, loud sounds, disharmonious thoughts, and wild erratic behavior or lifestyle can have a tremendous impact on the persons entire future mental, physical, and spiritual constitution and development.


Why Mozart?

Why not call the transformative powers of music the Bach Effect, the Beethoven Effect, or the Beatles Effect? Is it merely that Mozart is held in greater esteem than even geniuses like Beethoven, Gershwin, and Louis Armstrong? Or does his music have unique properties, eliciting universal responses that only now are yielding to measurement?

Tomatis has posed the same questions. And he has found, again and again, that regardless of a listeners tastes or previous exposure to the composer, the music of Mozart invariably calmed listeners, improved spatial perception, and allowed them to express themselves more clearlycommunicating with both heart and mind. He found that Mozart indisputably achieved the best results and long-term reactions, whether in Tokyo, Cape Town, or Amazonia.

Clearly, the rhythms, melodies, and high frequencies of Mozarts music stimulate and charge the creative and motivational regions of the brain. But perhaps the key to his greatness is that it all sounds so pure and simple. Mozart doesnt weave a dazzling tapestry like that great mathematical genius Bach. He doesnt raise tidal waves of emotions like the epically tortured Beethoven. His work doesnt have the stark plainness of a Gregorian chant, a Tibetan prayer, or a Shaker hymn. He doesnt soothe the body like a good folk musician or slam it into motion like a rock star. He is at once deeply mysterious and accessible, and above all without guile. His wit, charm, and simplicity allow us to locate a deeper wisdom in ourselves. To me, Mozarts music is like the great architecture of Moghul Indiathe Amber Palace in Jaipur, or the Taj Mahal. It is the transparency, the arches, the rhythms within the open space that so profoundly stir the human spirit.

Although Mozart shares affinities with Haydn and the other composers of his period, Tomatis asserts in Pourquoi Mozart? (Why Mozart?), he has an effect, an impact, which the others do not have. Exception among exceptions, he has a liberating, curative, I would even say, healing power. His efficacy exceeds by far what we observe among his predecessors, his contemporaries, or his successors.

The unique and unusual power of Mozarts music likely springs from his life, especially the circumstances surrounding his birth. Mozart was conceived in a rare space. His prenatal existence was daily suffused in music, especially the sounds of his fathers violin playing, which almost certainly enhanced his neurological development and awakened the cosmic rhythms in utero. His father was a kapellmeister, or music director, in Salzburg, and his mother, the daughter of a musician, played a lifelong role in his musical education, beginning with songs and serenades during pregnancy. Because of this superior musical environment, Mozart was born already saturated inand shaped bymusic.

A gifted performer from the age of four, Mozart was one of the most famous child prodigies in history. Like young Jesus, who amazed the elders in the temple, young Wolfgang astonished the royal heads of Europe; and musicians, composers, and audiences everywhere applauded his youthful brilliance and virtuosity. He first composed a minuet and trio for the keyboard when he was six years old, and his last piece came 626 major compositions later. By the time he was twelve, he was writing constantly, creating in the course of his career seventeen operas, forty-one symphonies, twenty-seven piano concertos, dozens of piano sonatas, and music for organ, clarinet, and other instruments. He could imagine one piece as he wrote down another; he seemed to see a whole composition before he committed it to paper. In a letter to his father, he explained, Everything has been composed but not yet written down.

Perhaps because his talent manifested itself at such a tender age, he never lost his aura of the Eternal Child. He also had a famously antic disposition. Soon notions of Mozarts irresponsibility and childishness coalesced with other reports
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