Brain Health - Music and the Mind.
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The singing Alzheimer's patient is both a commonplace and a mystery. Ask the nurses, physicians, or family members who care for Alzheimer's patients, and you'll often hear variations on the same story. The patient, deep in the late stages of the disease, is totally unresponsive and unable to speak. Yet when the right musical cue is played - a few notes of a familiar recording or the first line of an old lyric - the patient bursts into song, performing all the verses, keeping time, and staying in tune. Then, after the last note, the fog of Alzheimer's rolls back in, and the person is lost from view again.   

Other evidence, too, points to music having a special role in the life of the mind. Researchers from the University of London published a study earlier this year showing that background music improved the autobiographical recall of patients with mild-to-moderate dementia. Doctors have also observed how dementia sometimes profoundly alters a person's musical taste. Italian doctors reported on two such cases in the December 2000 issue of Neurology, the most vivid a 68-year-old lawyer who adored classical music and disparaged pop music as "mere noise" until he suffered dementia. Two years after he was diagnosed, he started to listen to an Italian pop group called "883" at top volume. As his dementia deepened and he became increasingly cut off from his family and the world, he listened to the group's recordings for hours on end.   

The Nun Study   

We don't know whether listening to music - or any other kind of "brain exercise" - can protect us against the consequences of Alzheimer's disease. But findings from University of Kentucky researcher David Snowdon's famous study of the School Sisters of Notre Dame in Mankato, Minnesota, have seeded hope that it might.   

Snowdon has analyzed autobiographies written by the women entering the religious order in the early 1930s and related the results to their cognitive abilities 50-60 years later. He has found that those who showed the greatest complexity in their writing as young women were far less likely to have Alzheimer's-type cognitive impairments when they were older. Brain autopsies are corroborating evidence. The less complex writers were more likely to have developed neurofibrillary tangles, one of the hallmarks of Alzheimer's brain pathology, than the more complex writers.   

Some researchers believe that complicated thought creates connections, or synapses, between brain cells, which deepens neurocognitive reserve. Smart, educated, and active people get Alzheimer's, but they may not show it as quickly because they have more neurocognitive reserve to fall back on.   

The power to soothe   

Outside of mental health, caregivers of many kinds have long thought that music has the charms to soothe - and not just a savage breast. Florence Nightingale wrote about the beneficial effects of wind instruments. The National Association for Music in Hospitals was established in 1926. During the 1940s, dentists began experimenting with music as an anesthetic. Though few of us are ready to trade a shot of Novocain for a set of headphones, music continues to be used and studied in many medical and dental settings.   

Earlier this year, for example, nurses at Massachusetts General Hospital published a study in Progress in Cardiovascular Nursing discussing the beneficial effects of music for patients who have had invasive cardiac procedures. The authors reported that listening to 30 minutes of ocean noises combined with soothing symphonic music reduced patients' blood pressure, respiratory rate, and psychological distress. A report from the University of Minnesota concluded that playing music during flexible sigmoidoscopy, one of the screening tests for colon cancer, reduced anxiety and discomfort.   

Why does music hit such a chord with us? Brain imaging studies have shown how it can "light up" the parts of the brain responsible for emotion and deep feelings. Musical memory may outlast other kinds of memories because so many parts of the brain are involved. It also seems that our ears and brains have been engineered to receive and process music. Every known human culture has music. Mark Jude Tramo, a Harvard Medical School neurologist, has written that the firing pattern of the tiny, sound-sensing hairs in our inner ear is "as orderly as the arrangement of keys on a piano." The octave may correspond to how the auditory nerve sends signals to the brain. Conversely, human beings make music in ways that are undoubtedly well suited to our auditory and neural equipment.   

How the brain responds   

Most studies have shown that the right side of the brain is more involved in processing music than the left. As a generalization, this makes sense: the right side of the brain is where intuitive, creative, and imaginative thinking takes place. But new brain imaging techniques are helping researchers paint a much moreelaborate picture. McGill University researchers had ten students with musical training select pieces that sent "shivers down the spine" or gave them "chills." Rachmaninoff's Piano Concerto No. 3 in D Minor and Barber's Adagio for Strings were among the choices. By measuring blood flow in the brain, they showed that the same areas of the brain that respond to euphoria-inducing stimuli like food, sex, and some drugs also respond to spine-tingling music. A recent German study involved playing different chord sequences. When they were in key, only the primary auditory cortex of the study participants was activated. When they were off-key, the brain seemed to scramble, activating Broca's area, which usually processes speech. The researchers said their study suggests that the brain struggles to recognize syntax in music similar to the way it looks for syntax in language.   

Will Listening to Mozart Make You Smarter?   

In 1993, Frances H. Rauscher and her colleagues at the University of California, Irvine, reported that college students who listened to 10 minutes of Mozart's Sonata for Two Pianos in D Major scored significantly better on standardized tests of spatial reasoning than students randomized to listen to a relaxation tape or silence. The brief one-page letter in Nature captured people's imagination. The term "Mozart effect" was coined. Other researchers have published studies documenting the effect in young children who had been exposed to music while still in the womb.   

But efforts to duplicate Rauscher's experiment have been mixed, both with Mozart's music and other, equally sophisticated pieces. For example, a researcher at Florida Southern College had people listen to three brief pieces by Thelonious Monk ("Misterioso," "Well You Needn't," and "Introspection"), the fourth movement of Antonin Dvorak's Quartet for Piano and Strings opus 87, or silence. Soon afterward, their spatial reasoning was tested. There was no difference between the people who listened to the music and those who listened to silence.   

Christopher F. Chabris, a Harvard researcher, published an article in Nature two years ago that put a different spin on the Mozart effect. Rather than stir up any special pattern of brain cell activity, Mozart's lovely music most likely works by stimulating the right half of the brain, which controls spatial tasks, he argued. Any auditory input that the listener finds enjoyable and stimulating might do the same thing. He cited a study showing that listening to either a piece by Mozart or a passage from a Stephen King story had the same effect on people. He also noted that using relaxation tapes as a control in these Mozart-effect experiments was bound to make Mozart look good because those tapes are designed to lull the mind, not get it working.   

Music and memory   

Recalling a past event in detail - the name of someone you've just met or where you left your keys the night before - involves retrieving information in the absence of sensory cues. That particular aspect of memory depends on regions of the brain known as the medial temporal lobes and, in particular, the hippocampus. These regions are often heavily damaged by Alzheimer's disease.   

Recognition, on the other hand, occurs when you're presented with someone's face, voice, or a snippet of a song. Your brain has some sensory stimulus to go on. Tramo explains that recognition may rely on networks of nodes of brain cells - when one node gets "switched on," it sends a signal to another node, and so on. When several nodes connect, a complete memory comes back. Recognition appears to be handled by association cortices. They are not entirely spared by Alzheimer's, but they are larger than the medial temporal lobes and the hippocampus. Thus, comparable tissue damage in these regions may have very different consequences, profoundly impairing the ability to recall, without doing much harm to the power of recognition. This could explain the singing Alzheimer's patient.   

Connect with music   

It is probably wishful thinking to believe that listening to music is going to immunize anyone against Alzheimer's disease. But love of music seems to be an innate human quality. Indeed, newborns have musical capabilities and by four months, babies have pronounced preferences for certain musical patterns. We know music can calm us down, rev us up, and break through the most wretched kind of isolation. Tramo believes music is a fundamental human need, and maybe especially so for those with neurodegenerative diseases.   

"Elderly patients with Alzheimer's disease can't get together to discuss politics, but they can dance or hum or sing a song that makes them happy," he says. "We all have to be mindful - whether as family members or health professionals - of the importance of bringing joy into the lives of the sick, allowing them to share in the things that make them happy, whether that involves looking at a book of paintings or listening to swing music."
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