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    Introduction


    You are the music / While the music lasts


    T.S. ELIOT, FOUR QUARTETS


    Since you have been so kind as to consider reading this book I am going to assume that you have an interest in music; why we love it so much and how it affects us. Me too!


    I promise to assume nothing else about you. To read this book requires no expert knowledge of or training in music, psychology, brain science, or any other kind of academic discipline. All you need with you on this journey is your curiosity about music.


    The reason for this book, and for my career, is a passion for music. I am, at best, an amateur musician. I love my classical guitar (‘The Professor’) but we see each other rarely these days what with work demands, so my musical interests don’t come from the viewpoint of a skilled performer. Nor would I consider myself to be particularly knowledgeable about music. I am not a sophisticated listener; more a musical chameleon. I rarely come across music that I don’t enjoy on some level.


    I put the blame for my music addiction squarely on my dad. When I was born he acquired a lovely book called Baby Taming1 (seriously), which stated that playing loud music at bedtime helps a child to sleep deeply and with less disruption. I have no idea whether this pop psychology contains any truth – as far as I know the claim has never been tested – but my dad needed little encouragement to fire up his Celestion Ditton 66 speakers and crank out the vinyl every night.


    As a result of this baby book and my dad’s love of vinyl I have been surrounded by music from day one. Not music practice or performance so much, as neither of my parents could play an instrument. Rather, in my family music was in the air.


    I was fortunate to go to a primary school that offered free instrument lessons for a time and I chose to play the guitar, though I also dabbled in mandolin, recorder and flute. I had formal music lessons on classical guitar, with a charming teacher named Andrew Forrest who instilled in me a love of Spanish music, especially Fernando Sor, Francisco Tárrega and Isaac Albéniz. I enjoyed my formal lessons until the age of eighteen but took few music exams as I found them too stressful.


    Alongside my formal music education I had increasing access to my favourite music as I grew up thanks to the explosion in the availability of compressed music and portable devices. And the music listening revolution has continued in my adult life with developments like cloud-based systems for musical storage. Today this means that people need never be far away from their top tunes. And I never am. I am listening to the wonderful Three Tenors as I write this introduction. I had BBC music radio playing in my car on the way to work this morning. My dad’s beloved Celestion Ditton 66 speakers now take pride of place in my living room.


    Not only am I addicted to music, I am also addicted to working out why I am addicted to music. (I believe that is what is known as an over-analytical mind.) I blame my passion for studying my musical addiction on a handful of inspirational academics that I have been lucky enough to meet on my journey as I studied psychology, the psychology of music, and finally as I began my research career. There are too many people to name individually, though deserving of special mention are my ‘academic fathers’ and inspirations, Professors Alan Baddeley and Graham Hitch.


    I have devoted my research career to understanding how and why music is so much a part of our everyday lives. There are already many technical books out there that explore aspects of music psychology – a young and vibrant science that examines the relationship between music and our mind, brain, and body. There are also excellent compilations, essay collections and student guides, for which I am hugely grateful as a lecturer. But I wanted a book that I could recommend to a friend who was keen to learn about the impact of music on everyday life: the person who listens to their iPod on their way to work and who refuses to contemplate a long car journey without music; the parent who takes their child to musical activity classes or pays for formal music lessons; the person who owns a shower radio, looks forward to concerts and gigs, shops to a soundtrack, and who carefully selects music for a romantic night to ensure maximum seduction; the person who can’t help but be transported back to that one perfect evening when they hear ‘that song’. I wanted an easy-to-access guide book that explained everyday music psychology for everyone – so I decided to write it.


    This book contains a selection of the findings and theories through which researchers have sought to tell the story of our lives with music. My aim in this book is to consider why we live this way. In terms of music’s power over us I want to have a go at revealing ‘the wizard behind the curtain’.


    As we shall see in more detail in the pages to come, music can trigger growth in the brain at any age, a fact which has been linked to enhancement of hearing acuity, language learning and motor control. In children, music lessons have been associated with the advanced development of many physiological, social and cognitive skills and in adults music can boost sports performance by up to 15 per cent. Music provides a source of communication for those who struggle with language and it can provide significant comfort from both physical and mental pain. It can help improve recovery from illness and injury, and support and guide transitions through life stages. Finally, it provides a personal soundtrack and an instant memory passport.


    Just about everyone is exposed to music every day, whether voluntarily or not. People dedicate their time to its production, performance and consumption. There are national music days, where countries celebrate their musical heritage, talents and passions. So the issue is not whether we are engaging with music; in fact, we are gorging on it. The secrets of music psychology can help solve the question of why music has such an effect upon us. Why do we love it so much? Why is it everywhere? And how does it have so many effects on our brains, bodies and behaviours?


    The underlying concept for the book is ‘the music of our lives’: from the time we are born to later adulthood. The mapping of music through life in this way allows a journey to unfold and means that there will, I hope, be something in the book for everyone.


    But before we begin, there are some fundamental questions we need to consider.


    What is music?


    I was once asked this intriguing question as part of a radio programme hosted by Professor Lord Robert Winston. I froze completely. What could I say? Over a decade of focused study behind me and I could not think of a single decent response. I kicked myself the whole way home from the recording studio, and for several days afterwards.


    I have since forgiven Professor Winston for his excellent question and have considered what my answer might be, given what I have learned so far. I have come up with the following definition: Music is a universal, human, dynamic, multi-purpose, sound signalling system. That description is not set in stone; it is a work in progress. For now it gives us something to work with for the purpose of this book.


    Where did music come from?


    There are many theories about how music became part of our world. Charles Darwin’s theory of sexual selection posits that music evolved as a form of fitness display to attract potential mates. Or maybe we developed music as a way to soothe and educate our infants. It might have provided a valuable medium for tribes and families to identify themselves and communicate their social cooperation. Or maybe music evolved from a proto-language that allowed our ancestors to communicate crucial signals before they developed words and sentences.


    I have been a firm believer in all these theories of music’s origin, and more, at various points in my career. That is the best way to be as a scientist. There is nothing more boring than someone who sticks to the same tired old ideas for years, refusing to budge or admit they may need a rethink.


    My preferred explanation at the time of writing comes from Mark Changizi, who muses about the origins of music and language in his fantastic book Harnessed.2 He suggests that our obsession with music arose because it ‘harnessed’ so much of nature around us and because it used existing and ancient brain mechanisms for new and exciting purposes.


    Music in this sense is not a fundamental part of human life because it’s a part of our souls or the ‘language of love’, tempting as it is to fall back on such romantic notions. Changizi’s argument stresses that music is a part of us because we designed it based on who we were and what we needed as humans. The human animal, our evolving brains and bodies, were the blueprint for music.


    I like the idea that music is part of what turned us into the modern human that we recognise today. Changizi suggests that music, along with language and reading, is what turned apes into humans. We, by this definition, are the musical animal.


    Are we the only musical animal?


    We are not the only animal to make musical sounds, although you could argue that we have a tendency to anthropomorphise such behaviours. Birds, mice and whales sing, gorillas duet, seals and elephants move to the beat, and so on (see Chapter 6).


    Despite these examples, to my knowledge there is no other animal on earth that is as driven by, obsessed with, and vulnerable to the strains of music as humans. No other animal invests as much in the creation or acquisition of musical sound; we devote precious energy to making instruments, constructing and maintaining music ensembles, producing music for easy consumption, and aspiring to solo musical performance perfection.


    I do not mean to say that other animals can’t share in aspects of musical perception, production or enjoyment. It would be a pretty strange world if we humans had developed a skill that did not exist in any form in any other animal – that would make us a musical alien. My premise for this book is instead that we are far and away the most musical animal this planet has ever seen. In this sense our musical lives provide a unique glimpse into what it means to be human.


    [image: music]


    The book is divided into three sections. The first section deals with music as we grow up. Chapter 1 begins at the start, with the music we hear before we are even born. We see that babies come into the world with an impressive catalogue of musical skills that lay the foundation for their musical adulthood. Through Chapters 2 and 3 we explore the effects of music in childhood through to adolescence, including the link between music and IQ, the ingredients for a successful musical education, and the role that music plays in our personal, emotional and social development.


    The second section takes a look at music in the adult world: the true hidden musical talents within us and the transformations that occur in the brain when an individual trains as a musician (Chapter 4). We will also take a look at individuals who struggle with music their whole lives and find out what it is to be ‘tone deaf’. We then take a tour through the music in our modern adult world, at work (Chapter 5) and at play (Chapter 6).


    The third and final section takes a reflective journey through the importance of music across the whole of the human lifespan. Chapter 7 is devoted to musical memory, my personal academic passion. We look at feats of musical memory and explore cases of musical memory surviving extensive brain damage. Then there is the intriguing question of why musical memories get stuck in our heads. Finally, we build on these and other studies in Chapter 8 to explore how music can help support health and well-being at all life stages.


    I can appreciate that this looks like quite a journey – after all, it’s a whole human life – but you are free to dip in and out of the book as you like. The chapters are designed to be largely self-contained so you can jump right to your personal interest, whether it’s musical babies, music lessons, music for romance, music for work, music for exercise, or music for stress relief.


    So, my fellow musical animal, let’s begin our exploration of what the world of science and psychology can tell us about our day-to-day, lifelong, love of music.

  


  
    PART I


    Music in early life

  


  
    Chapter 1


    First musical steps


    ‘I was born with music inside me. Music was one of my parts. Like my ribs, my kidneys, my liver, my heart. Like my blood. It was a force already within me when I arrived on the scene.’


    RAY CHARLES


    Wolfgang Amadeus Mozart was born in Salzburg in 1756 and went on to become one of the world’s most prolific and influential composers. Although he lived for only 35 years and died over 200 years ago, sales of his exquisite music regularly top the classical music charts and he is frequently voted in the top five composers of all time.


    Mozart was playing and composing music by the age of five. Because of this he is often cited as the prime example of a human being who was ‘born musical’ – far more musical, in fact, than the rest of us. But was he?


    There is no doubt that Wolfgang Amadeus Mozart had a very early start to his musical career and that he had a ‘pushy parent’. Johann Georg Leopold Mozart was one of Europe’s leading music teachers and in the year of his seventh child’s birth he published his dense textbook Versuch einer gründlichen Violinschule (‘A Treatise on the Fundamental Principles of Violin Playing’). According to reports, little Mozart received intensive musical instruction from his father before he could even speak.


    There is such a thing as talent and there are such things as prodigies, though our present understanding of both concepts is still hotly debated.1 Perhaps because of this fact I am inclined to believe that it was mostly Mozart’s unique upbringing that set him apart musically from the rest of us. Whether Mozart possessed advanced natural musical ability or not, the point I want to make here is that all babies are born musical, not just our finest composers.


    We are born musical because our first experiences of music are pre-birth, as the womb is flooded with the musiclike sounds of our world: the pitch glides, the melodies and the beats of body movements, voices, natural and artificial sounds. As a result of this early exposure, newborns come into this world possessing an impressive set of basic musical skills that play an important role in general development, quite aside from the issue of whether or not the child goes on to learn how to play a piano or pluck a violin.


    When it comes to musicality, everyone had to start somewhere, including Mozart. And as we shall see we all have something in common with Ray Charles: we were born with music already inside of us.


    Music in the womb


    I have never seen a ‘prega-phone’ but I remember the first time I was told about their existence. I was giving a lecture on music psychology for the Open University, during which I discussed the origins of musical skills. A member of the audience raised their hand to point out that you could improve a baby’s lifelong musical skills by playing them music through a microphone strapped to a pregnant woman’s tummy: the aptly named prega-phone. It turns out that you can buy all sorts of similar devices.


    Given what I knew about music and brain development I thought it unlikely that intensive prenatal music exposure could benefit later musical development but I set out to investigate this question anyway. If nothing else, then the next time I was faced with a similar comment I could be a little more useful to the audience than simply playing devil’s advocate.


    Before we look at the effect of prenatal music listening on development, let’s deal with the first important physiological question: what does music sound like before we are born?


    Music doesn’t sound like anything until about the fourth month of pregnancy, the stage at which human hearing begins to function. It then takes about another two months for the fine structures of the ear that detect frequencies (for example, the cochlea) to fully form.2 At this point an in utero baby becomes aware of a range of auditory stimulation from the environment. What they actually hear is a matter very much open to debate.


    Given that a foetus is surrounded by amniotic fluid, we can assume that they perceive sounds a little like when they are played under water. Not many swimming pools are fitted with underwater speakers and there is a good reason for this; in this submarine environment you may be aware of pitch movements in the low register, changes in volume and maybe a strong beat, but the fine detail is largely lost. Picking out instruments or singers can be almost impossible, because of the loss of high frequencies, and finer points of melody are also hard to detect.


    A developing foetus would find it even harder to follow the exact detail of music early on, as they will be hearing other sounds much closer to them, such as the mother’s digestive system, air movements through her lungs, and the activity of her heart and blood vessels.


    At the time of writing there are no known studies of musical sound in the human womb (recordings are only really possible during labour) but recordings in pregnant sheep have found at least a 10-decibel reduction in external sound within the womb,3 with less reduction in low frequency sounds compared to higher frequencies. If you tried to identify words in this kind of environment you would probably get about 40 per cent of them right.4


    What does all this mean for our prega-phone? I have seen no evidence that in utero hearing devices offer anything more in terms of sound transmission than a pair of headphones over the abdomen or a seat close to a speaker, although I’m assured that they offer some ergonomic comfort for the mother. What is undeniable is that a typically developing foetus can hear what is going on in their external world during the last trimester.


    Although we can’t know exactly what a foetus hears in the womb, their brain responses to sound can be studied using a specially adapted form of fMEG (foetal magnetoencephalography). This kind of scan requires a mother to kneel with her tummy enclosed with a specially adapted series of sensors (known as a SQUID array) that pick up the minute magnetic changes around the foetal head caused by brain activity.


    Using the SQUID array device researchers have shown that from around 28 weeks gestation the majority of foetuses can detect frequency changes in the range of 250Hz, equivalent to the gap across five white notes in the upper middle section of a piano (octave five).5 What is more, research conducted during labour using a hydrophone has found that foetal hearing reaches impressive levels, being described in some studies as near perfect.6


    I have often been asked whether a foetus enjoys music in the womb; for example, when a baby kicks in response to music I have heard it said that this is because they like the sound. I’m sure I don’t have to tell you that it’s not possible to determine the aesthetic preferences of a foetus: in terms of their movement and heart rate, being asleep probably appears similar to being bored, and being excited probably appears similar to annoyance. That is assuming, of course, that such emotional states are possible in one so young.


    And while a foetus can certainly respond to music, there is no suggestion that this is in any way different to how they respond to all manner of external auditory stimuli, including sirens, animal cries or, as we shall see in a minute, aircraft take-off. So let’s leave the point of musical preference on one side for now.


    Whether or not unborn babies have a preference for sound has little bearing on the question of whether they remember what they hear. We have known for a long time that babies can remember sounds that they have experienced in utero because of their behaviour once they are born. Newborns respond more frequently and regularly to their mother’s voice, the voice with which they are undoubtedly most familiar because of the direct transmission it gets through her body.


    A great example of foetal memory for other sounds was a study conducted with babies whose mothers had lived near Osaka International Airport, Japan during pregnancy. After they were born these infants were not woken by, and had little or no discernible brain wave reaction to, recorded aircraft noise. By comparison they were awakened and disturbed by a music sequence that had similar characteristics to the sound of planes taking off.7


    In theory therefore a foetus can become accustomed to and remember musical sounds if they hear them as frequently as those babies heard aircraft take-off – but can newborns really remember complex music, given the increased difficulties with the muffled nature of the sound?


    In my previous research post I spent many a happy coffee break chatting about life with our head technician, Maurice, a good friend of mine. When I mentioned I was writing this chapter he told me a story about one of his wife’s pregnancies. At the time she was a fan of Neighbours, the long-running Australian soap opera. The show had had the same theme tune for years, marked by large pitch leaps and a steady beat, two musical features that have a good chance of getting through to a foetus. Maurice says that when little Matthew was born he would react strongly to the Neighbours theme: his face lit up, he searched around for the source of the sound, and he made animated noises. Maurice is convinced that Matthew remembered the Neighbours theme tune from his time in the womb, as he didn’t react this way to other music.


    This everyday anecdotal experience of infant response to in utero music is supported by science. In 2011, Carolyn Granier-Deferre and her team played women a novel descending piano melody twice daily during the 35th, 36th, and 37th weeks of their pregnancy.8 At six weeks old the newborn babies were played these melodies again while they were asleep, along with a similar control melody that went up instead of down. The researchers measured the heart rates of these 25 babies and compared them to the responses of 25 ‘control’ babies who had not heard any of the tunes before.


    All the tunes triggered a decrease in the babies’ heart rates (by about five to six beats per minute) but the familiar tunes had twice the relaxing effect on the 25 babies who had heard them in the womb.


    This extra deceleration in heart rate in response to the downward melodies is a remarkable finding when you consider that the babies had not really heard the melodies very often – probably less frequently than little Matthew had heard the Neighbours theme tune over the course of his mum’s pregnancy and certainly less than the Osaka babies had heard aircraft taking off – but still their sleeping heart rate responses gave away the fact that they remembered this musical shape.


    In utero exposure to music may be limited and missing the full complexity that we hear outside the womb, but the fact that babies are sensitive to and can learn to recognise musical sounds means that by the time they are born they have had months of exposure to some of the basic features of music (rhythms and contours) and thereby months of opportunities to learn about musical sound.


    This finding leads to a series of interesting questions, that take me right back to the comment made by my Open University student: does prenatal exposure impact on later musical skills? Will increasing foetal exposure to music make for a more musical baby or, even more controversially, a smarter baby?


    The majority of the evidence says ‘no’. Not a single study to date has convincingly demonstrated that increasing prenatal music exposure above the typical amount heard in everyday life improves later musical perception or production. It’s not the case, for example, that parents who are both musicians always produce a child who is interested in or skilled in music.


    I doubt that we will ever see evidence for a direct effect of prenatal music on musical skill either, for one good reason: what happens after a child is born, as with young Mozart, is lilkely to be far more important to musical development than degree of exposure in the womb.


    It’s important to emphasise that all sounds, whether we think of them as musical or not, will transmit ‘musical’ information to a foetus due to the qualities of the womb environment. In the final trimester a foetus hears the sounds of voices, industry, and nature as a series of beats and movements in pitch. It’s not clear how or why flooding the foetus with extra music makes any difference – if anything, such a strategy may block exposure to the wide variety of useful sounds that they might otherwise hear, such as familiar voices.


    I will leave it to my next chapter to get into the debate about whether musical exposure can boost intelligence – suffice to say there is no evidence that prenatal musical exposure improves intelligence in newborns. And while it may be possible to create a musical memory for a newborn that they associate with beneficial relaxation responses, we now know that familiar voices, a human heartbeat and even planes taking off can all have similar effects.


    Prenatal music intervention may not lead to a more musical baby or a smarter baby but the sounds that babies hear in the womb are still important. In the next section we see how our young are born with some pretty impressive basic musical skills – partly due to typical in utero sound exposure.


    There will always be a debate about nature and nurture when it comes to newborns’ abilities, but exposure to musical aspects of sound in the womb influences the development of the building blocks for later musical skills. The crucial thing about building blocks, though, is that they are basic and can go only so far – if you don’t continue to build with them, they will stay at the same level.


    Newborn rhythm


    A newborn’s experience is not the coherent assemblage of sensory streams, neatly knitted together into a thread of consciousness, which we take for granted as an adult. The American philosopher and psychologist William James famously stated that the newborn infant perceives their new world ‘as one great blooming, buzzing confusion’.9 When you think about it, it’s no wonder they cry.


    In spite of this sensory chaos, newborns are attracted to and can respond to sound patterns that already make a degree of sense to them, and we have just seen how they remember sensory experiences from their time in the womb, particularly ones involving sound.


    One of the consequences of the early development of hearing in humans, compared to other senses such as vision, is that babies are born primed with skills that they can use to learn about musical patterns in their environment. One of the most important is their sense of ‘the beat’.


    Rhythms are perhaps the strongest and most coherent lowfrequency auditory messages that a foetus experiences regularly, hearing as they do the rhythms of speech, the rhythms of musical and environmental sounds, and the rhythm of their mother’s walk and heartbeat. One might suppose, therefore, that if we were to be born with any musical skills then we must be born with an idea of the beat. This appears to be the case.


    In 2009, István Winkler and colleagues published a landmark paper called ‘Newborn infants detect the beat in music’.10 They studied musical skill in infants that were only two to three days old – while they were asleep.


    The researchers took advantage of a feature of our brain responses known as the ‘mismatch negativity’, or MMN, which is measured using electroencephalography, or EEG. An EEG scan measures the minute electrical activity across the scalp caused by brain activity, usually by means of a person wearing what looks like a shower cap covered in wires.


    The MMN is a particular brain wave pattern that happens in response to a change in an otherwise consistent sequence of environmental events. MMN responses occur in all the senses but of course we are interested in sound. If you hear ten beeps of a certain note and the eleventh note changes, then your brain will give an MMN response. The MMN is the neural signature that your brain has spotted the ‘oddball’, the deviation in your expectation of what should come next. The interesting thing is that your brain will show an MMN response whether or not you are paying attention to the sounds – and this makes it an ideal brain response to study in sleeping babies.


    Winkler and his colleagues used a specially adapted EEG system to measure MMN responses in newborns, smaller and more delicate than the adult version, accounting for infants’ fine skin and petite features. The researchers fitted the baby EEG and waited until the babies had a nice big meal and fell asleep.


    Once the babies were sleeping, they were played sound sequences based on a typical rock drum accompaniment pattern, featuring a snare, bass and hi-hat. Occasionally the pattern missed a downbeat, the first strong beat of a unit of music, which adults hear as a rhythm break or a moment of strong syncopation. The dropped downbeat creates a rhythmic ‘oddball’. Would two- to three-day-old babies be aware of this oddball, and show an MMN response?


    The answer is ‘yes’. Even when asleep the newborns gave an MMN reaction to the dropped beat. Importantly, this reaction wasn’t simply triggered by the missing note; dropped notes at non-rhythmic points did not trigger an MMN. This evidence shows that newborn babies can extract the beat from musical sequences. That is pretty impressive for a two-day-old brain, and strongly implies that infants are born with sensitivity for rhythmical sounds.


    The researchers of this study suggest that newborns’ beat detection skills may have been learned partly because of hearing rhythms in utero and partly due to an innate drive. More specifically, newborns may apply their innate sensitivity for patterns in order to assemble rhythms and generate expectations in sound sequences. This makes them capable of basic beat induction, which, as we shall see in Chapter 6, is a skill missing in nearly all other animals on the planet.


    Beat induction is an example of a basic music building block that is essential for later musical behaviours such as playing in synchrony and dancing, and which appears to be ready and willing to go right from the start of our lives.


    Newborn name that tune


    Newborns’ musical skills extend beyond detecting the beat to include sound discrimination based on features such as volume, duration and pitch.11 Not only this, newborns can discriminate between different contours, the equivalent to spotting the difference between two melodies, and they can use this information when listening to speech.


    Thiery Nazzi and colleagues12 tested French newborns’ ability to discriminate between two lists of Japanese words that differed only in their contour, either going up or down. The researchers used a measurement technique that takes advantage of newborns’ natural inclination to suck. They gave them a special pacifier that measured every suck, noting its strength and time of occurrence. They started testing with 121 newborns but, as is often the case with infant research, they had a few drop-outs: 34 fell asleep (awww), fifteen rejected the special pacifier, seventeen committed the crime of ‘irregular or insufficient sucking’, and fifteen did not settle. That leaves us with 40 willing and able babies.


    These 40 babies were played one of two word lists for a few minutes; one list contained words that went up in sound and one comprised words where the contour went down. During this familiarisation period the baby gets used to the sound and their sucking rate steadies to a consistent rate. Then half the babies – the experimental group – were played a different list while half – the control group – continued to hear the same list as before.


    If the babies were capable of discriminating a change to the contour, it was predicted that their sucking rate would change – they would suck more as they became alert to and interested in the new sound. The control babies, who were hearing the same sound, were expected to continue on at a steady suck.


    This is exactly what happened. The babies in the experimental group clearly noticed the change in the contour of the Japanese speech, the melody of the words, before they then settled down to a familiar sucking pattern again.


    Importantly, all the babies in this study came from French-speaking homes, so it’s almost impossible that their responses could have arisen from prior exposure to Japanese. This result shows newborns’ ability to not only spot differences in contour but to do so in unfamiliar speech, hinting at a flexible sound learning system that could potentially form an important basis for language development.


    I mentioned earlier how the womb structure fosters the transmission of the musical aspects of speech as a result of the loss of higher frequencies (the speech detail). These musical aspects of speech include the pattern of contour stresses that we naturally use when we speak our native language. The study above shows that newborns can detect these contour changes in unfamiliar speech. Babies can also go one step beyond and use the familiar aspects of musical speech contour in their own vocalisations. It might even be the case that newborns cry in their native language.13


    Birgit Mampe and colleagues analysed the crying patterns of 30 French and 30 German newborns. They studied the ups and downs of their natural cries and it turns out that French babies produce more rising pitches, whereas German babies cry more with falling contours. The same patterns were revealed in intensity: volume went from low to high in French babies while the reverse was found in German babies. This difference between a rising and a falling sound mirrors the speech contours used by native adult speakers of French and German, respectively.


    The study by Birgit Mampe suggests that babies can not only perceive and remember the musical patterns of the speech they hear in utero but that they also mimic these familiar patterns when making their first cries. This is probably the earliest evidence of the impact of our native language on our vocalisations – and it’s the musical features of communication that are the first to develop.


    All of these studies support the idea that infants are born with a high level of sensitivity to the musical aspects of their sonic world; the beats and the contours that they have heard so far in their young lives. In the next section we will see how this sensitivity is fed and developed by the uniquely musical world that our young inhabit.


    Baby talk – music to their ears


    When my best friend from school had her first baby I couldn’t wait to see pictures. She lives hundreds of miles from me now and I didn’t have time to make the long trip to see her, so I waited anxiously for an image of her bundle of joy. When I finally saw the photos I was overwhelmed with joy; Isobel was completely adorable, with her mum’s eyes too.


    Then I started talking to the photo. ‘Aren’t you the most gorgeous little thing? Oh my goodness, look at you with your little hands and tiny fingers all tucked up! You are such a sweet little angel, just like your mummy, yes you are, yes you are …’ Thankfully, no one was in the room with me at the time. Not only was I talking to a photo; even stranger was the voice I was using to address the image.


    My voice would start really low, then shoot up high through the words and rapidly back down again. I was speaking much faster than normal, apart from long, high-energy pauses on the start and end of phrases (‘yes’ and ‘are’). At some points I was almost squeaking the words.


    I’m sure you recognise the phenomenon I’m describing – we have all either done this or heard it done. This kind of vocalisation is known colloquially as ‘motherese’ or more formally as infant directed speech (IDS), and it differs significantly from adult directed speech (ADS).


    IDS has been reported in every known language tested to date.14 IDS has basic sound features that make it unique: a higher fundamental frequency (basic pitch level), more intense and exaggerated contours and slides, and more repetitive and rhythmical elements. It’s also frequently accompanied by rhythmic body movements to the beat of the speech sounds, like nodding or shaking the head, clapping or bouncing. If you spoke this way to an adult then they would likely view you with suspicion. So why do we speak this way to babies?


    Here we encounter a chicken and egg problem. Who started doing IDS first, and why? There are two possibilities: either adults started to mimic the natural sounds that babies can make and found this to be beneficial, or babies were naturally drawn to more musical vocalisations that adults can make.


    Like all evolutionary arguments, we will probably never solve this riddle to everyone’s satisfaction: all evidence for the origins of IDS is lost to the mists of time. However, finding an answer to this conundrum is not as crucial as the recognition that IDS suits both adults and babies for different reasons, and that this is probably why it still exists in all known forms of human culture.


    Babies prefer to listen to IDS compared to ADS almost as soon as they are born (a strong preference emerges within one month),15 irrespective of whether it’s spoken by a man or woman.16 This preference for IDS has even been found in infants born to deaf parents.17 IDS provides a reliable way for adults all over the world to trigger a positive reciprocal response from their young. It’s a method by which we can attract their attention and potentially modify their behaviour, at a developmental stage when verbally reasoning with a baby is tempting but largely pointless.


    Another main advantage of IDS for adults is that we get a smile. When we speak to a baby in musical tones, we often get positive feedback that is, frankly, adorable. Their eyes widen, they wave their arms, blow bubbles, giggle and bounce their cute chubby little legs.


    This happy response has the benefit that the baby is not crying. Scientific evidence shows that parents experience a release of stress hormones in the brain on hearing a baby crying, resulting in an increased heartbeat, raised blood pressure and a cold sweat.18 It’s extremely beneficial therefore to have a technique that can minimise these negative effects on our own physical state.


    As much as a baby’s cry can be emotionally and physically distressing, once upon a time it was downright dangerous. A screaming baby would have been no good to our ancestors if they were trying to hide from predators or allow their community to get valuable rest in order to restore energy levels. As such, it’s an extremely useful survival skill to be able to create a state of calm in a baby by low-energy methods that require only our own voices.


    In modern times this calming technique remains useful in situations where the baby’s natural response is not necessarily productive or desirable, such as when they must have a vaccination or try a new food. The use of IDS can distract a baby from responses that might be automatic and based on sound evolutionary survival principles, such as spitting out an unfamiliar taste, but which may not actually be beneficial for the baby – or the care-giver in the clean white shirt.


    IDS for learning


    I said before that the benefits of IDS were a two-way street, and that means there is something in this for babies too. In fact, when we look closely at the benefits we see that babies probably get directly useful input from musical IDS, and it may be that IDS has developed as a crucial learning tool for the preverbal stages of human life.


    The first obvious benefit of IDS is that babies can respond to adults using these sounds. They can’t talk back to us yet but they can soon produce coos, pitch glides, and rhythmic responses. When we interact with babies they mimic our IDS, and in so doing the baby guarantees a safe and nurturing environment that is low-threat.


    Research even suggests that a baby’s engaging behaviour in response to IDS can make them more attractive to adults who are not their parents.19 A human baby can’t hope to survive without the help and support of adults therefore it’s in their interests to attract and maintain our attention, and to stimulate positive responses. When you are largely immobile, your voice is one of your best tools.


    In learning how to mimic, babies also build one of their first communicative skills that will become valuable both in their behaviour and speech: the concept of turn-taking. You speak, and then I speak in response to your message. This way we form an understanding, we develop ideas and we effectively transmit information.


    One of the oldest functions of musical IDS was probably to communicate emotional state. IDS exaggerates the features of our own emotional speech, such as high-pitched, fast sounds when we are happy and low-pitched, slow sounds when we are sad. Not only do caregivers use these features of IDS to communicate emotional information to babies, they also use them to modify a baby’s emotional state.20


    In 2002, Laurel Trainor and Renée Desjardins defined another linguistic benefit of IDS. They were interested in the way that IDS exaggerates ‘formant frequencies’ – the frequencies that emerge as a consequence of the way we use our vocal tract to produce different vowel sounds.21 They hypothesised that these special pitch contours in IDS may serve as a clue to the location of vowels in speech and may therefore help babies to learn and discriminate these crucial language sounds.


    One of the great pieces of anecdotal evidence that the researchers cited in support of this idea was a study showing that ‘pet directed speech’ contains many of the features of IDS (such as high pitch) but not the IDS focus on vowel differences.22 After all, there’s little point in trying to teach your favourite pooch to speak.


    Trainor and Desjardins tested 96 babies between the ages of six and seven months and looked at their ability to discriminate between two English vowels, /i/ as in heed and /I/ as in hid.23 The crucial comparison for our interests was between the steady state and pitch contour versions of these sounds, which are equivalent to the sounds made by ADS and IDS respectively.


    The method they used to measure the babies’ responses was the ‘conditioned head turn procedure’. This method is based on the premise that once a baby is used to a sound it will then only turn its head if it hears a different sound. Therefore, if the baby turns its head then this is an indication that it is able to discriminate two sounds. In the IDS study, everyone but the baby wore headphones, so there could be no question of adult influence on the baby’s response.


    The researchers found that the babies were much better at recognising a change to a vowel when they heard IDS as compared to ADS. They concluded that IDS contains musical features that can help babies to learn about different vowel types long before they are able to make use of this information. Our musical speech may therefore help our young to build the foundations of their language learning.


    Musical meaning


    You might think that learning about vowels is sophisticated enough for a six-month-old but musical IDS may serve an even higher function in language learning: the ability to communicate the meaning of a message.


    As an adult we are blessed with syntax, semantics and prosody (pitch movements, points of focus and rhythm) with which to convey meaning. When trying to communicate with preverbal infants, we are limited to prosody cues so we tend to exaggerate them; hence musical IDS. This allows us to quickly get across basic intention messages such as a prohibitive gesture (‘No, don’t touch’), approval (‘Aren’t you a clever baby!’), direction (‘Lie down, it’s sleepy time now’) and comfort (‘It’s okay, it’s okay, daddy’s here’).


    There is an interesting developmental trajectory to babies’ liking for IDS, which mirrors their mental and physical development over the first year of life. Christine Kitamura and Christa Lam studied three-, six- and ninemonth-old infants and looked at their preferences for IDS that communicated different intentions; whether a mother was attempting to communicate comfort, approval or directive intent.24


    They found that babies go through stages of preferring comfort messages when they are youngest, to then responding more to approval, and finally, around nine months, being more attracted to directive communications. The conclusion was that as a baby learns more about language they are more drawn to IDS that has phonetic and instructive content as opposed to simple, repeating sounds.


    It’s one thing to show that babies can respond to the meaning and intentions of musical IDS; it’s quite another thing to show that these intentions are actually understood.


    Elena Sakkalou and Merideth Gattis studied the effect of prosody on young infants’ (average age sixteen months) ability to distinguish whether an adult action was intentional or accidental.25 In their experiment, an adult performed two versions of an action, such as dropping a toy, one with intention (‘There’) and one with accidental speech (‘Whoops’). The actor kept a neutral face and posture so the sound of the utterance was the only clue to their intention. It turns out the infants were significantly more likely to respond and copy the intentional action compared to the accidental one, indicating that they had understood the core meaning of the musical IDS.


    Taking everything into account, it appears that IDS has multiple uses, which is no doubt the main reason why it exists all over the world. Although studies of language acquisition in babies are appealing, it’s probably stretching things to claim that IDS is a vital language-learning tool. One argument against this idea is that children will pick up language almost irrespective of how much adults speak to them26 (except in rare cases of extreme neglect). In my opinion, however, the research presented here supports the idea that the musical features of IDS have an important role to play in our preverbal development.


    Verbal development is not the only potential benefit of IDS. In our evolutionary past IDS likely provided a valuable way to stimulate pair-bonding, facilitate behavioural learning and modulate stress responses. IDS also provides adults with an invaluable way to interact with babies in the period before they can speak – when they are at their most physically vulnerable and when it’s most crucial for us to communicate basic intentions and feelings.


    [image: music]


    In this chapter I wanted to tackle a few urban myths about the idea that only a few of us are really born musical. We have seen that just about every baby is born with the building blocks of musical skills, thanks to the early development of our hearing system and our ability to detect a good proportion of the sound from the outer and inner world. No evidence that I have ever seen has convinced me flooding this early environment with extra music is beneficial.


    Babies learn and remember musical patterns that they hear as part of everyday in utero life whether we, as adults, consider those sounds to be music or not. These everyday tunes of life trigger happy and relaxed responses after birth, especially the music that newborns have heard most often: their mother’s voice and heartbeat.


    Babies’ memories of womb music influence their newborn perception of patterns in sound, drive their interest in melodic patterns, and influence their first attempts at vocalisations. No doubt the musical nature of our newborns is one of the reasons why we developed a musical way to communicate with them in the form of IDS. We don’t yet fully understand why we instinctively speak to our young in this musical way but there’s no doubt that IDS benefits both adults and babies by stimulating early interactions, promoting care-giving, and providing a few early lessons in the nature of complex cognitions like emotion and language.


    In the next chapter we move on from babies to consider the musical world of our children. We break a few more urban myths, such as the idea that listening to music (and in particular our friend Mozart) can help make children smarter. We also look at some of the potential developmental benefits of engaging in musical activities and show how the building blocks of musical understanding that we have seen in babies continue to take shape in our children through simple everyday musical exposure.

  


  
    Chapter 2


    Music in childhood


    ‘Kids: they dance before they learn there is anything that isn’t music’


    WILLIAM STAFFORD


    Time flies. One minute your little bundle of joy is producing their first babbles, cautiously lifting their head from their blanket and perfecting their gummy smile. Then before you can blink they are mobile and everything must be swiftly babyproofed. You must keep a sharp eye out for their passionate desire to put anything and everything into their mouth. Curious coos become first babbled words and that firm, unyielding grasp reflex evolves into delicate, intentional movements. Booties become shoes and we all emerge triumphant from the potty training trials. The baby is becoming a child.


    In this chapter we will look at some of the burning questions that parents encounter when considering the role that music might play in their child’s life. Behind most of these queries is a single, simple, need-to-know: will music improve my child’s life?


    One frequently asked version of this question is whether music makes a child smarter. I will start by facing up to that thorny issue. Another related question: what skills will music lessons give my child, other than the ability to sing or play their chosen instrument? Music performance is a valuable ability, but we are talking about investment here. Very few children go on to make their living via music performance or composition and for the investment it takes to become a professional musician many a parent would hope that you get some side bonuses. We will look at the evidence for such ‘transfer’ benefits.


    Then we will dive into music education research to tackle the question of what makes for a successful musical education. What instrument is right for my child? What makes one child press on with their lessons while another loses interest?


    Finally, we will consider the impact of music on childhood outside the world of formal training. A child’s world is even more musical than that of your average adult: young children still hear musical IDS, many attend music groups that may or may not teach instruments, and general education often features music as well. Songs are used to teach social etiquette and community values, as well as maths, languages and physical education. On top of this, children’s television is crammed full of music that children seem to love but which often drives adults crazy. How is all this exposure to music impacting on the way our children develop?


    Mozart for a smarter child?


    In childhood we can begin to assess the question posed in Chapter 1 regarding the effects of music on intelligence. In babies this is almost impossible to measure; IQ tests for babies make little sense given their limited ability to respond. However, once a child begins to reliably communicate their intentions and understanding of the world then we can begin to assess their cognitive strengths.


    The question of a link between music and intellect is also important in a practical sense as a child starts to show an active interest in engaging with music: dancing, singing, and playing instruments. At this point parents are likely to think about whether to involve their child in music groups or music lessons, or to invest in a music player for their room. Perhaps a few Mozart CDs? Hang on … hold that thought. Let’s take a look at the evidence.


    A friend recently told me that he has taken to playing Mozart CDs to his young daughter while she is falling asleep in the hope of invoking the ‘Mozart effect’.1 He hopes that listening to Mozart’s music will trigger a boost in his child’s intelligence, an idea that has now firmly made its way into pop psychology legend.


    In fact, the Mozart effect is often one of the first things people ask me about when I tell them that I’m a music psychologist. It has its own Wikipedia page and a substantial industry has grown up around the idea that playing a certain kind of music has benefits for IQ. A well-balanced glance through the literature, however, reveals that all is not what it seems.


    It all started innocently enough in 1993, with a one-page paper in the journal Nature by Frances Rauscher and colleagues.2 They conducted an experiment where US college students were played either ten minutes of Mozart’s Sonata for two Pianos in D major (KV448), or listened to relaxation instructions or sat in silence. The researchers then asked the students to complete a test of spatial-temporal reasoning. This type of task (paper-folding, matrices, or pattern analysis) requires you to think in your mind’s eye about shapes and how they might fit together. The researchers found a significantly higher score on the test only after listening to the Mozart piece, which translated to a boost of between eight and nine IQ points.


    The researchers went on to replicate their findings but found no similar boost effects after ten minutes of music by Philip Glass, British trance music, relaxation instructions or an audio book.3 The Mozart effect seemed like a very exciting and important finding that might suggest a particular type of music has a positive effect on our ability to think.


    How might this effect work? Rauscher and her colleagues speculated that hearing Mozart’s music might strengthen neural firing in an area of the brain that also supports performance on spatial-temporal tasks.


    It all seemed too good to be true: a simple solution (listen to music) to a complex problem (boost mental power). Sure enough, all was not what it appeared.


    The first issue is the temporary nature of the effect. To be fair, the original authors stated that the effect only lasts approximately ten minutes so we were never talking about any permanent boost to thinking. The problem is that in wider pop science culture you often lose an important bit of information like this from the original research, which in fact points to a key limitation with the effect.


    A second issue with the effect is its specificity. In a subsequent article the original authors suggested that a researcher needed to use exactly their experimental conditions in order to have a hope of getting an effect.4 This limitation suggests that the effect is not a very general one.


    On top of all this, more recent studies have shown that you can get a similar boost effect if you play Schubert’s piano music, when people prefer Schubert to Mozart.5 You can also get the boost effect when you read people a bit of Stephen King, if they enjoy his writing.6 Following such results, researchers have proposed that the Mozart effect actually relies on a temporary improvement to our mood and arousal states (how awake we feel),7 which then has a positive effect on our task performance. And you don’t necessarily need Mozart to boost your mood.


    The final big issue with the Mozart effect is the failure to replicate. The numbers of studies I know about that have failed to replicate this effect now outweigh those that have worked.8 I even have personal experience of trying to replicate the original paradigm. I followed the recipe of the original study to the letter with high hopes. It didn’t work.


    Taking all the evidence from the Mozart effect into account over the years, it is now largely accepted that simple passive (listening) exposure to music does not boost IQ, cognitive function, or reasoning ability in the long term,9 and that any temporary small boosts to task performance are due to a concurrent increase in mood and arousal.10


    So by all means, buy a child a Mozart CD if they like listening to his music, enjoy twirling and swaying to the sounds, find it relaxing as part of a sleep routine, or perhaps soothing in times of illness. The lesson from the research in this area is that we must not expect a child’s IQ to grow in response to hearing music as if we were feeding fertiliser to a rose.


    The Mozart effect story may not meet all the hype and false promise that has surrounded it over the years but it does have a positive ending. Thanks to the exposure of this science story in the media there has been a renewed interest in engaging children with music across the world and several industries have developed that use musical games and activities as part of playgroups and educational settings. As we’ll see later, these alternative forms of active musical engagement (rather than just passive listening), while not as influential as music lessons, can have positive effects on child development.


    Music lessons for a smarter child?


    Passive listening to music may only ever have temporary effects on our mental processing power but active musical involvement can have long-term effects. To paraphrase Nina Kraus, of whom we will hear more in a moment: you won’t get fit watching sports on TV – you will get fit if you work out.


    Let me be blunt to begin with. If performing music made more intelligent human beings then all professional musicians should have consistently higher IQs than similarly educated non-musicians. Put simply, they don’t. Musicians do better on certain tests of cognitive function (more on this in Chapter 4) but not on general IQ tests. In one study musicians even performed worse.11


    When is anything in life ever that simple? If playing music automatically made us smarter, then scientists would have shouted it from the rooftops long ago. So let’s put that idea aside and get more specific. Maybe an effect of music on IQ is harder to find in adults because so many other things come into play – a lifetime of education and experience in other domains. How about children who take music lessons: do they have higher IQs?


    A comprehensive series of studies on the link between music lessons and IQ in children has been conducted by Glenn Schellenberg. In 2004 Schellenberg randomly assigned 144 sixyear-old children from Toronto to one of four groups: keyboard or singing lessons, drama lessons, or a control group who had no extra lessons.12 In order to be fair, the control group were offered the same lessons as the other children after the trial period was over.


    Lessons ran for 36 weeks at a dedicated school in group sizes of around six pupils. All the children completed IQ tests in the summer break before they began their lessons and at the end of the study. Matched measures of age and socioeconomic status were taken.


    After one year the vast majority of the children got better at the IQ test, which makes sense as they were a year older. However, the two music groups showed larger IQ improvements compared to the drama or control group. The IQ increase was small – equivalent to three or four IQ points – but it was there, and this effect was replicated in a similar study two years later.13 In both studies the achievements on the IQ tests were mirrored in classroom performance.


    Does this small difference in childhood IQ really mean anything, given the lack of a similar IQ difference between adult musicians and non-musicians?


    On the positive side, it may be that a childhood boost in IQ helps or reflects development in other areas of the brain that may aid later mental function. For example, adult musicians show improved verbal learning and memory compared to similarly educated people with no musical training (more on this in Chapter 4). It could be that these early childhood IQ differences are an early marker of later adult differences in cognitive ability.


    On the negative side, we are talking about three to four IQ points here for a year of lessons. Is that really worth writing home about? It’s interesting for psychologists but in a practical sense it doesn’t seem fair to put a child through a year of lessons for such a gain, especially if they aren’t enjoying themselves. And psychologists are not even convinced that music lessons actually cause IQ boosts. All that the above research establishes is that a relationship exists between music lessons and IQ, not that one leads to other. It does not rule out all possible other ‘hidden’ variables that might be driving the difference. And it may be that those children who are predisposed to higher IQ gains at younger ages are more likely to choose and/or respond well to music lessons.14


    After all that, maybe it’s not wise to treat IQ as the be all and end all of child development. There are other potential ‘transfer’ benefits from music lessons that, for my money, are more direct and more interesting. So let’s focus on them now.


    Benefits of music lessons


    Musical performance ability can be defined as a ‘super skill’ because it makes many varying demands on the mind and body. To achieve this ability requires long periods of concentrated attention and learning in areas such as auditory focus and direction, motor movement and coordination, pattern recognition and decoding (plus learning to read music in the first place), sensory integration, and emotional communication. On top of that, a child must absorb the rules of musical styles, structures and cultural traditions of performance.


    All told, learning how to play an instrument or perform with one’s voice is an extremely complicated business and because of this there is a list of related skills that may receive a boost along the way.


    What follows is not an exhaustive list of the possible transfer benefits of music lessons; these are too wide-ranging to discuss in depth and often lack clear evidence. Instead I focus on two areas where a positive impact of music lessons on a child’s development has been reported and, importantly, replicated: hearing and listening, and language and reading.


    Hearing and listening


    The first benefit of music lessons, most obviously, is that children’s hearing skills tend to get better. This boost happens quickly and studies have reported effects of training on hearing within one year.15 This improvement in hearing skills has direct benefits for tests of musical ability16 but can also extend into more general listening tasks. Here we will turn to the work of Nina Kraus.


    Kraus runs an auditory neuroscience lab at Northwestern University, USA. Over the last few years her research group has conducted many studies of hearing skills in children who take music lessons. Her team believes that music lessons can help shape the brain for hearing tasks in ways that extend beyond the immediate demands of their musical education. Kraus refers to this concept as ‘music for a smarter ear’,17 a phrase that sums up her lab’s findings rather nicely.


    In particular, her group has found an advantage for musical children when it comes to hearing speech in noise. Hearing in noise (HIN) is an important ability in younger years as children often find themselves trying to understand and learn words in noisy environments like classrooms or playgrounds. HIN requires a child to focus on certain characteristics of a sound, such as its pitch, timbre and rhythmic patterns, in order to isolate, lock in on and track its development in a complex soundscape.


    Dana Strait, Kraus and their colleagues18 reported that a group of children (aged seven to thirteen) who were taking music lessons showed superior HIN ability compared to their non-musician classmates who were matched on IQ and basic hearing skills. Furthermore, the ability of the musical children on HIN tests was significantly related to hours of weekly practice; more music practice equals better HIN ability.


    How might musical training help to boost hearing skills? According to Bharath Chandrasekaran and Kraus,19 this effect is due to the plastic (i.e. malleable) nature of the brain. The auditory system has ‘feedforward’ neurons that transmit information about sound to the brain but it also has lots of ‘feedback’ neurons that carry information backwards from the brain to the ears. The higher centres of the brain use these feedback pathways to provide guidance for the auditory system on how to focus and track sounds. This process refines our everyday perception of sound – it tunes our ears. Again I will quote Kraus: ‘What we do with what we hear changes the way our nervous system responds to sound.’20


    Of course, there is always the question of whether musical training causes improvement to listening skills or whether these improved systems are in place to start with in children who choose to take music lessons; you will recall this issue of causality from our discussion on music and IQ. Kraus argues for an influence of musical training on listening ability rather than vice versa, based on the strong and consistent relationship between the number of years that a child has been training and their task performance.


    A child’s ability to process spoken language is undoubtedly connected to the types of listening skills I have been describing. And children who take music lessons show an aboveaverage boost in related areas such as memory for sound, a skill that may contribute to the improvement of HIN.21 But there are some skills that are not so directly related to basic sound processing that also appear to receive a boost related to music lessons – namely language processing and reading.


    Language and reading


    Sylvain Moreno has looked into the effects of musical training on children’s development for many years and has frequently found a boost in the way that they process language. In 2006 he and Mireille Besson conducted an experiment to determine whether short-term musical training (eight weeks) would help eight-year-old children to detect pitch changes in language.22


    All the children were tested beforehand on their ability to detect pitch changes in simple spoken sentences. The researchers looked at their accuracy and response times, and their brain responses. To assess brain responses they used EEG as described in the previous chapter, a contraption resembling a swimming cap covered in wires, which registers the brain’s electrical activity. In this case the researchers were interested to measure brain responses to pitch changes.


    After all the initial language measures were collected, ten of the children started eight weeks of music lessons while ten began eight weeks of painting lessons. When all the children took the language test again, the researchers found no difference in their performance but they did see a difference in the brain activity of the children who had taken music lessons. Their brain responses were stronger when pitch changed compared to the children who had enjoyed the painting lessons. In this case it appears that only eight weeks of music lessons had modified the way that the brain responds to language sounds.


    The authors followed up: what happens after more longterm training? How about six months? The idea was the same: divide the children into two matched groups, one that takes music lessons and one that takes painting lessons. In this case the sample was slightly larger, 32 children from two elementary schools in northern Portugal, all of whom had similar socioeconomic backgrounds.23


    Before the training began the two groups showed no difference in a number of standard tests including memory and reading ability. They also showed no difference in pitch discrimination.


    The musical classes included lessons about rhythm, melody, harmony and timbre.24 In the painting lessons the children were taught to distinguish and create different colours, about form and space perception, linear perspectives and the nature of different materials and textures. At the end of the year the children in the music group gave a public performance and the children in the painting group had a show of their best creations.


    This time, after a longer period of lessons, the researchers found a much bigger group difference. The children who took music training now had significantly better scores on sentence discrimination (as well as pitch discrimination) and were also faster at the tests compared to the children who had taken painting lessons. The researchers replicated their earlier result with the brain EEG: musical children showed a stronger and more robust brain response to pitch changes in language.


    Together these studies imply that a relatively short period of time spent on music lessons can have a positive influence on the way that a child processes words and that this effect gets stronger as a child continues their lessons.


    As yet we do not know whether these effects are sustained if a child stops their lessons or if there is a continued ‘dose effect’ whereby more lessons, or lessons on more instruments, produces a stronger result. What is clear is that music lessons appear to have a significant effect on the way that a child’s brain responds to language and that after only a few months this development will have consequences for the way they react to sound in the real world.


    Another interesting result in the six-month study was an improvement in reading ability within the music group but not the painting group. This result suggests that music lessons can improve the development of the word representations in the mind that are necessary for reading.25


    These language learning findings may be partly linked back to the responses of the auditory brainstem – the way that musical training tunes the ears. Dana Strait, Jane Hornickel and Nina Kraus26 reported relationships between brain responses, musical aptitude and reading ability in 42 children. The poorer readers in their study showed less robust brainstem responses to various aspects of speech sounds.


    Overall, the story of transfer effects from music lessons is still one where the most convincing positive evidence relates to skills that are trained as part and parcel of the music lessons. We have looked at hearing and the musical aspects of language processing, up to more complex cognitive skills such as reading. There are a number of possible transfer effects that I have not mentioned here where the evidence is more variable, including visual, motor and spatial skills as well as concentration, emotional senstitivity, creativity and selfconfidence. An excellent review on this vast area of literature has been written by Susan Hallam.27


    The take-away message when it comes to transfer effects is not to get carried away in assuming that musical lessons will boost the brain and behaviour in every sense. Having said this, there is now little doubt that musical training, being a ‘super skill’, brings rewards and benefits beyond those directly related to musical performance.


    Effective musical education


    We’ve established that music lessons can bring benefits during development so let’s look at the nature of music lessons themselves. I am not a professional musician but I taught music for thirteen years. I was lucky enough to teach a number of wonderful children who were keen to play the classical guitar, and who typically started lessons between the ages of five and ten. I taught boys and girls, individually and in groups, in schools and at home.


    Over the years I saw some children struggle, some flourish, some fade in interest, and one – my star pupil Patrick – overtake me. One of the best days of my life was when I had to tell his father that I simply could not take his money for lessons any more, as Paddy could do everything that I could do … and more!


    There are countless individual differences and situational factors that play into whether a child responds well to their music lessons or loses interest. But there are also several aspects to music education that can predict whether lessons are likely to be effective and over which parents/carers and teachers have a degree of control: here I will tell you about choice of instrument, teacher selection, degree of reward and motivation, and practice strategies.


    I am not presenting myself as a music education guru here and it’s not my aim to compare or rate different musical education techniques. What I’d like to give you is the evidence regarding some of the general factors that contribute to a successful musical education that can be adopted and used by anyone.


    Choosing an instrument


    Let’s start at the beginning. What instrument would I recommend for a child? I have been asked this question many times, mostly by friends when their child reaches about five years old. Studies have shown that instrument choice, and more specifically who makes that choice, can influence the success of musical education. When it comes to instrument selection a child should have a strong say, if not the complete say, in what they want to learn.28


    Ask yourself, what sounds does your child enjoy hearing? What type of music gets them up and dancing? What shape/colour/feel of instrument do they get excited about? These may seem like trivial concerns but giving a child the choice over their musical instrument (or voice) has a big impact on their drive to get involved in their lessons, which in itself will have positive consequences for later development in motivation.


    There is a proviso when it comes to instrument choice: a parent should try to match the demands of the instrument to the child’s development so as not to put them off by giving them too great a physical challenge at the start. This could seriously damage their motivation before it has even got going. There are many options, so for example you could try a recorder for a child who is interested in the flute but who struggles with breathing difficulties. Playing the recorder will teach them the basic fingering they need for the flute and help them work on their breathing.


    Another consideration with instrument choice is size. You might go for a keyboard or a smaller brass instrument for a child who has their heart set on a grand piano or a tuba but needs time to grow a little first. When my pupil Patrick started learning guitar at the tender age of five he played the sweetest little quarter-size guitar. At the beginning of our time together he often tried to get hold of my full-size guitar but soon realised that he could make much better noises on his own as he could reach all the strings.


    A music teacher will be able to give advice on the ideal starter instrument for a child and you never know, they may end up loving it and never moving on! I still have a soft spot for the recorder and have three in the spare room that I enjoy playing now and again. Another plus point of this strategy to bear in mind is that diversity of instrument experience is associated with later musical excellence.


    Choosing a teacher


    So, you’ve chosen the instrument – now what about the teacher? A child’s first teacher can exert a powerful influence on future musical development but this depends much more on the match between personality and temperament in the child and teacher, in the dynamics of their relationship, than in the teacher’s level of technical ability or performance credentials.29


    I was only fifteen when I began teaching; neither technically advanced nor concert-experienced. I now know however, that those things are not so important when a child is just beginning their lessons and needs to learn the basics of making sounds, reading music and/or ear-training skills. You can afford to save the expert teachers for later when specialist skills are more important in a musical role model; this is about getting started and gaining motivation momentum.


    When asked about their first teacher, young expert conservatoire musicians reported that they remembered them as warm, friendly, and encouraging; in some cases the teacher was even seen as a member of the family.30 Able young performers often change teachers within two or three years and some have lots of different music teachers: their band, orchestra or choir leader, their school/theory music teacher, and eventually their instrument/voice specialist.


    Successful musicians tend to report having had more teachers than those who do not achieve such a high standard.31 That first relationship is all-important, however, so a keen-eyed parent should observe a few lessons to check out the dynamics of the relationship and ask the child how they feel about the teacher.


    Are there any differences between boys and girls? Jane Davidson and colleagues carried out an interview study of 257 children to determine how they saw their teachers and how this related to their later level of musical achievement.32 The researchers found no gender differences in the ratings of first teachers – encouragement and friendly, relaxed support were important for all.


    Maintaining motivation


    It goes without saying that lessons must be seen as enjoyable by a child in order to maintain their interest in this extra form of education, but what might be less obvious is the level on which it should be a rewarding experience. There is an important shift that must happen within musical and indeed any form of education – that from external to internal (or intrinsic) motivation.33


    External motivators tend to come first and they can be anything from a token-based reward system (for example, ten minutes on a favourite computer game at the end of each lesson) to a performance achievement (for example, an exam certificate or applause in the school assembly) or simply the smile and attention of a parent. These are all crucial in the early stages of learning when the benefits of music lessons, other than making an enjoyable sound, may be somewhat lost on a young child.


    Performers who continue on to high standards will then develop their own internal motivation to practise and perform. They carry out these activities because it makes them feel good, gives them a sense of achievement and drives them to reach higher goals. This process shift from external to internal motivation is not something that you can influence directly, but it won’t happen at all without effective early external motivation. And internal motivation is something that you can look out for and praise when you start to recognise the signs.


    Practice


    Effective music lessons are nothing without effective practice.34 This was the one major stumbling block that I experienced during my teaching career and one that was common in children who ended up giving up on their lessons. No effective practice between lessons means little if any progress in general. In fact, as a teacher you often find yourself having to go backwards at the start of a lesson to get to the level that you reached at the end of the last session.


    We have talked about music lessons in terms of making them enjoyable (helped by choice of instrument and teacher), stimulating reward, and the transition to self-motivated, internal reward systems. The same all goes for practice. There is an additional secret to practice strategy in music – it must be ‘deliberate’.


    ‘Deliberate practice’ is a term that comes from the literature on the psychology of expertise.35 In musical terms deliberate practice is defined as the ability to imagine, monitor and control performance, and the use of optimal strategies to aid progress. Rather than playing or singing at the same level for a long period of time because you are good at it, repeating pieces that you can perform well already, deliberate practice requires a constant self-evaluation, focusing on weaknesses.36


    Instead of playing or singing pieces from start to end, a musician should aim to develop their own strategies for identifying and correcting mistakes. One of the key factors here is the development of self-regulation.37 Musical practice that targets weaknesses and develops mental strategies of self-regulation is a better predictor of success than just the number of hours spent playing or singing.38


    Another important factor in effective practice is getting a balance between formal and informal strategies. Simply repeating technical exercises over and over again is a less successful strategy than balancing this necessity with time for improvising and experimentation on the instrument or with the voice.39 By a similar notion, routine is very important for lessons and practice structure but so is the occasional surprise task or reward that can refresh interest and encourage confidence to improve further.40


    One of the unsung heroes in the development of effective practice, and an indispensible source of that all-important external motivation for early days, is, of course, the parent/carer. Many studies of young successful musicians have pointed out that support in the home is absolutely essential in terms of encouraging regular, deliberate and effective practice.41 Motivation to please a parent/carer can predict early progress and even once the transition to internal motivation has kicked in, many conservatoire students still report a desire to inspire pride in their elders.42


    For parents/carers there has to be a degree of tough love for those occasions in the early days when a child does not want to practise as well as do their homework, as long as the child is still enjoying their instrument and lessons in general. A regularly present and consistently supportive parent/carer may not be able to advise directly on the technical aspects of playing or practice strategy but their presence is eventually worth its weight in music education gold.


    Getting the most from an effective musical education requires time and effort from all the key stakeholders (child, parent/carer and teacher), especially at the beginning. A child’s enjoyment, motivation and sense of achievement with music may come from many different sources but in the early stages all these factors must be fed and encouraged by friendly and supportive adults. In time, as self-regulation, internal motivation and effective deliberate practice strategies develop, both parents and teachers will be able to take a step back and the child will emerge with all the right sustainable tools to push themselves through their education as far as they desire.


    And if they are anything like my pupil Patrick, then they will surpass your hopes and never look back. Paddy was not one of the very few who go on to become a world-class professional musician but he is a skilled guitarist and a sensitive performer with a talent for composition. The CDs and MP3s I have of him playing his own music are among my most prized possessions.


    Music for general development


    At the beginning of this chapter we looked at the evidence for the Mozart effect and concluded that passive exposure to music (listening alone) is unlikely to result in significant improvements to IQ or cognitive skills. I would like to end the chapter by making clear that I do not mean to say that music activities have no benefit for children. There are a number of areas in development where engagement with music that falls short of formal training can play a substantial positive role and promote learning about the world.


    Engaging with music is not limited to learning how to play an instrument or sing. In recent years I have been lucky enough to be involved in a research project with a pre-school active music class provider in the UK. These types of sessions are becoming more common all over the world. The classes do not aim to teach children a specific instrument or voice skills, although they often involve singing. The musical activities and games that these classes involve are largely for pleasure without any aim of improving performance.


    Classes such as these provide a fun atmosphere for socialising with other children, teach songs that can help simple behavioural routines (such as going to bed or brushing teeth), and communicate social skills, such as turn-taking, imitation and bonding. Because they often involve moving to music or playing drums, the classes also promote motor coordination, synchronisation and development.


    Music is not an essential component for all these cognitive, social and motor developmental processes. There are many cultures in the world that do not use anywhere near as much music in the early stages of a child’s life as we do in Western society and this fact does not seem to impair their children’s development. Probably the most important role of music in these kinds of music activity classes is as a facilitator: music creates an environment where the rules of social interactions are framed in a simple and engaging way.


    Music is not the only way to do this, of course, but it is often an enjoyable way. The reason it tends to be fun is that children react well to music. This harks back to what we discussed in Chapter 1 about their natural attraction towards musical sounds. And a happy, engaged child makes for a happy, engaged parent, a situation which is likely to promote learning and stimulate bonding for both.


    Laurel Trainor and her colleagues conducted some of the first studies to systematically investigate the effects of active music participation classes. In their first study43 they assigned six-month-old infants to either an active musical class or a similar class where the children just listened to music (the Baby Einstein™ CD series) and occasionally played along (the ‘passive’ group). The theory was that the active music classes featured a greater amount of social interaction and participation in music-making and that these two factors are beneficial for development.


    All the classes were weekly and one hour long. The musical teachers from each group were blind to the nature of the experiment and classes took place both within lower- and middle-class socioeconomic areas. After six months of classes, the children were measured on sensitivity to musical structure and expression. The active class kids showed higher levels of sensitivity to pitch and rhythmic structure than the passive class kids, although no group differences were found in reactions to musical expressivity.


    The researchers then looked at brain development using EEG (the swimming cap with the wires again). Before training, the infants from the two groups did not differ in their responses to piano tones, but after the six months of classes, the active group kids showed stronger and earlier responses to musical tones than the passive group kids.


    Finally, the researchers looked at social development using the Infant Behaviour Questionnaire. Once again there were no differences before the classes started but after six months the active class showed less distress to novel stimuli, more smiling and laughter, and were easier to soothe than those who had taken part in the passive group.


    Overall, it appears that the more active music classes helped to boost the development of many cognitive and behavioural characteristics that could reasonably be related to the nature of the lessons. It is interesting to see, however, that not all musical skills were improved in the active class (reactions to musical expressivity). Some types of musical learning in children seem to carry on regardless of the type of engagement they encounter.


    This final important point from the music class study is one on which I would like to conclude this chapter. Musical engagement in childhood exists on a continuum: from passive listening to active engagement, informal playing and singing through to formal music lessons and training. All of this exposure to music influences the way that the brain and behaviours develop, just in different ways and by different degrees.


    Musical listening is an important part of our childhood, not because it makes us smarter, better readers or faster socialisers but because we learn about music itself, a process known as musical enculturation.44 When we are young children we do not understand what music is all about, any more than we understand our native language. We need to be exposed to these uniquely human sounds and their structures over a period of years in order to be able to comprehend and respond to them.


    It’s hard to imagine that listening to music is a complex skill but it is, in the same way as listening to your friend talk is a skill. We don’t think of these things as difficult; mostly because we can’t really remember what it was like not to be able to do them. A child, however, is learning about the nature of both of these complex sound systems (language and music) through every single exposure. In the case of musical enculturation they are learning about the rules of melody and rhythm construction, performance expression and style that are common to their musical world.


    [image: music]


    The building blocks of musical understanding, constructed quietly and behind the scenes in a child’s mind as they hear music, form the basis for their development of individual tastes, preferences and reactions to music that will become very much a part of who they are as a person. Some of that person’s individual tastes in music might come as quite a surprise to their parents when the child hits the next stage of their development – the adolescent years.


    So let’s leave childhood for now and move on to the teens and early adulthood, and talk about how the music of this unique period shapes our musical future as well as influencing our personal and social development.

  


  
    Chapter 3


    Music for adolescent years


    ‘There is nothing stable in the world; uproar’s your only music’


    JOHN KEATS


    Like many people I have rather sketchy memory of what it really felt like to transition from a child to an adolescent. I don’t recall the day I certainly left my childhood behind but I remember the hallmarks of my adolescent life: my first crush on TV and in life (David Duchovny and a boy called Keith), my first heartbreak, my first and only real argument with my loving father, my brilliant first car (a sixteen-year-old silver Nissan Micra that I named Ruprect1) and my first long, lost summer.


    More importantly I remember the soundtrack to each of those experiences. Keith has a song, as does Ruprect, and the boy who broke my heart. I can’t hear ‘Kiss Me’ by Sixpence None The Richer without being taken right back to that long fantastic summer that I spent running through the sweetsmelling yellow oilseed fields at the back of my village with one of my best friends, Owen. Ah, to be fifteen again …


    By the time we reach our teens some of us have had musical training and some not, but just about everyone is still learning about the world through music. Our childhood spent overhearing musical sounds has been well spent as we can now easily listen to multilayered complex rhythmic and pitch structures with minimal effort such that the lyrics, chords and instrumentation wash over us, stirring up the teenage whirlwind of emotions, anxiety, confusion and excitement – not to mention hormones.


    Music, by association and absorption, is becoming part of us. In this chapter we will see that the music of our teenage years and early adult life comes to frame a great deal of our musical future and identity in later adulthood.


    In this period of life we first start to regularly use music as a tonic, a kind of self-mediation. We learn about the music that makes us feel good and the music that makes us feel terrible, and we begin to experiment with emotions through music.2 Music also mirrors and perhaps even helps to shape the development of our personal and social identity. Through these and other processes that we will discuss in this chapter, the music of this unique life period becomes heavy with nostalgia and, as a consequence, is thought by many people to be the very best music of their life.


    Music for moods and emotions


    Before we dive into the murky world of adolescence let’s talk briefly about how music is connected to our moods and emotions, as this is an important factor when thinking about adolescence.


    It will come as no surprise that mood and emotion regulation is consistently identified as one of the main reasons that we listen to music: survey after survey and test after test, music psychologists report on the influence that music can have on our feelings of happiness, sadness, excitement, peace, and so on. One study reported that an average 64 per cent of everyday music listening in a two-week period was associated with emotions.3 In my life it is more.


    Some of the most highly cited scholars in this area (there are many, so apologies that I can’t include everyone) include Tia DeNora,4 Alf Gabrielsson,5 David Hargreaves and Adrian North6 who have all collected large amounts of data exploring the effect of music on mood and emotion as we go about our everyday lives as well as in our peak moments.


    The ultimate encyclopaedia of research into music and emotion was compiled in 2010 by Patrik Juslin and John Sloboda: the Handbook of Music and Emotion: Theory, Research, Applications. This is a huge book by any standards; I do not use the word encyclopaedia lightly. I often place this compendium on my desk if I feel an immediate need to look scholarly. It is a super read even though it is very dense, and much of this chapter draws inspiration from its pages.


    The existence of many large, well-known studies tells us that there have been decades of research in this area carried out by some of the best in the business. This gives us a rich base with which to explore the effects of music on one of the most moody and emotional times of our lives: our teenage years through to early adulthood.


    At this point I should say a brief word about the difference between ‘mood’ and ‘emotion’. Many of the same words can be used to describe both an emotion and a mood, like ‘happy’, ‘sad’, and ‘angry’. The generally accepted difference is that an emotion has a clear trigger, something tangible or a thought that induces a change in our state. Emotions also tend to be short lived. So a nice piece of dark chocolate at the end of a long day can trigger happy emotions for me that may soon dissipate after the treat is gone. A mood, by contrast, does not need to have a trigger; we can all wake up in a happy mood with a bounce in our step for no particular reason. Plus a mood can last.


    What is emotion and why does it happen? According to the James–Lange theory, proposed way back in the 1890s, emotions are a result of the way we interpret our bodily reactions. For example, if we are surprised by a lion (hopefully not too common an occurrence for you) our physiology changes as a result of chemicals triggered by our brain and released in our glands, and the subsequent reaction of our autonomic nervous system. Our pulse races, we begin to sweat and our breathing becomes shallow. This is all part of a well-tuned evolutionary response to danger as our body prepares optimal conditions for ‘fight or flight’. William James and Carl Lange proposed that emotions like fear were a result of our head trying to make sense of what was happening to our body.


    The James–Lange theory is convincing on first read and there is certainly a component of bodily reactions in our moods and emotions. It is hard to imagine being really frightened without the racing heart and cold sweat – such sensations are why people go on rollercoasters and watch really scary films. However, the James–Lange theory turns out to be too simplistic in reality to explain all emotional reactions. Not all our emotions have a bodily response and many of them overlap (our hearts race for many reasons) but we don’t regularly confuse our emotions. On top of this, emotions can be experienced before the onset of a full bodily reaction.


    Despite these issues, aspects of the James–Lange theory are important because they help us understand why our teenage years are hyper-emotional, as our body undergoes a vast number of uncontrollable hormonal changes in a short period of time. This fact, combined with the first exposure to so many emotionally charged situations (first love, leaving home, financial freedom) means things are bound to get rocky and that emotions will be all over the place at times. No wonder it is at this stage of life that we start to explore different ways to modulate, control and enhance our emotions and moods. For many people, this is the time when music really comes alive.


    There are many theories as to how music influences our emotions7 and regulates our moods: in fact, current understanding is that there are at least six different psychological mechanisms* that are responsible for triggering emotion-like states in music.8 I don’t intend to go into too much depth about these debates and mechanisms (the music and emotion encyclopaedia does that far better than I ever could) but it is useful for us to summarise some of the main theoretical players here:


    Musical mirror


    Plato was perhaps the first to note that aspects of music mimic the sounds that we make in different emotional states. When we are happy we talk faster, in a higher pitch and with bigger leaps in sound, whereas when we are feeling sad we talk slower, in a lower register and with not much vocal movement. If you map out the characteristics of happy and sad music they look very similar. Patrik Juslin and Petri Laukka9 conducted a thorough examination of a range of different emotions and found many similarities between the sounds we make normally with our voices and the sounds we hear in emotionally matched music.


    Expectation


    In the 1950s the composer and author Leonard B. Meyer gave a series of lectures where he outlined his theory as to why music is emotional. He said that we have expectations as we listen to music – we expect the next note to go down or up or for a phrase to end in certain ways. Our expectations are based on the enculturation of music that we talked about at the end of the last chapter, which happens through normal exposure to musical sound.


    According to Meyer, composers are aware of these expectation effects (they sense them as well) and they both satisfy and thwart them in order to trigger different emotions. This theory was later expanded by Ray Jackendoff and Fred Lerdahl as part of their seminal work, A Generative Theory of Tonal Music,10 and was most recently explored in the award-winning book Sweet Anticipation by David Huron.


    Deep brain stimulation


    We must not leave the brain out of this discussion. Many of the complex appraisal reactions from recognition of emotion in music and calculations of musical expectations rely on the higher centres of the brain such as the frontal cortex. However, evidence from Valarie Salimpoor and Robert Zatorre suggests that peak emotional music, music that we associate with ‘chills’ down the spine, can also trigger responses in the much older and subconscious areas of our brain which are closer to the emotion centre, or amygdala, and reward systems.11 These brain responses appear to be much earlier than those which we could associate with a conscious evaluation, suggesting that some music can touch us very deeply although we do not yet fully understand why.


    ‘Darling, they’re playing our tune’


    I love that this term in used in the scientific literature, firstly by John Booth Davies back in 1978.12 This phrase captures the sense that music can be emotional because we attach emotion to it as it makes connections within our life memories. This is also known as the effect of nostalgic familiarity.


    These piggybacking music memory emotions can be both happy and sad, and very powerful. I can’t listen to Ray Charles sing ‘Take These Chains From My Heart’ very often – it is my heartbreak song. If you just listen to the music then it should be a happy song as it has all the ingredients of a happy musical structure. But then there are the lyrics, the aching way it is sung by Ray Charles and, most importantly, the image in my head of my first love walking away from me, as fresh and raw as if it had happened yesterday.


    I listened to this song many times in the days after he left, hence it became a strong part of that memory. Many years later, the visual memory of that day is not that upsetting; the music, however, opens the floodgates.


    Emotional memory attachments are often formed most strongly during adolescence. Our emotions are all over the place and anything that can help settle them or even exaggerate them in an attempt to reach a cathartic resolution is bound to have an appeal. It is at this time that many of us come to appreciate that music is a comparatively safe option for emotion and mood expression and regulation compared to some of the other substances on offer. So we start to experiment and the result is a pair bonding between us and the music that touches us.


    I should point out before I go any further that music is not necessarily used in this way by all adolescents. I certainly used it this way, without understanding how or why at the time, and I know many people who have had similar experiences. My partner on the other hand navigated his teenage tempests by getting lost in the world of Spanish classical literature and he maintains that music was, by comparison, not that important for his emotional development. While music is not a teenage tonic for everyone, it is enough of a universal agent to trigger a significant scientific literature of its own, so is worth our while trying to understand why it is so popular and effective.


    Adolescent experiments with music


    It should come as no surprise that adolescents who listen to music do so for a significant proportion of their time and consider it to be a very important part of their life. A ten year old but substantial UK survey of music listening in this age group put the figure at between two and three hours every day13. My guess is that this figure is much higher nowadays thanks to a substantial increase in personal control orientated music technology in the last decade.14


    Music listening is a popular method for emotion and mood regulation in adolescence15 and younger people use music for this reason more than adults.16 In these years we are still learning how to regulate physical and mental state; unfortunately we have to learn these skills quickly as developmental changes put sudden demands on us to grow up. Some studies put the age of fifteen as a turning point in the use of coping strategies, including music listening, to self-regulate17 – that fits in nicely with my strong personal memories of the song ‘Kiss Me’ during my long, lost summer.


    Suvi Saarikallio has devoted many years to studying music for adolescent state regulation. Her research confirms that regular listening for mood and emotion regulation is both deliberate and unconsciously motivated, and that some of it is really quite effective.


    In 200718 Saarikallio carried out a large study aimed at categorising the psychological meaning of music for adolescents. She conducted a meta-analysis, essentially a study of lots of other studies. This type of analysis allows scientists to synthesise findings from different labs to determine the consistent results, thereby locating the strongest effects. Saarikallio noted four main functions of music: identity, interpersonal relationships, emotion and agency.


    Agency describes gaining a sense of control, competence and self-esteem from music listening. Emotion describes how young people use music to both express and learn about emotional reactions, especially negative types, in what Saarikallio calls a ‘safe and acceptable expression of difficult, violent, or disapproved thoughts and feelings’. We will discuss identity and interpersonal relationships in the next section.


    Saarikallio used this research to develop a scale for measuring mood regulation with music. She tested 1,515 adolescents and found that girls use music in this way more than boys and that older adolescents use it more than younger ones; this latter result makes sense as we tend to use strategies more as we learn and get better at using them.


    In addition, Saarikallio showed that greater life involvement with music predicts greater use of music for mood regulation but, perhaps surprisingly, this link was not limited to formal musical training; it included how important someone thought music was in their life and how much they heard music in their home. She also found that music listening for mood regulation tends to occur more in private than in public.


    Adolescents who used music successfully for music regulation tended to have a wider variety of tastes – in Saarikallio’s study they were better able to choose from a large selection of music that they liked for just about any mood. Having said this, the use of music in mood regulation was most strongly connected to a preference for rock and heavy metal music. Saarikallio suggested that the strong intensity, volume, and ‘roughness’ of these styles may reflect the emotional experience of youth and therefore enable better reflective coping.


    Music to aid coping


    There are two ways in which music helps coping. The first is the behavioural response. That can be anything from dancing and singing to laughing or crying (as in my Ray Charles example). Music helps with mood regulation by stimulating physical behaviours that have a positive effect on a person’s ability to regulate how they feel; to maintain a desired mood, make it more intense, or change it depending on the demands of the situation.


    The second mechanism of music coping is cognitive, where music stimulates thoughts and memories that help us review experiences, link the meanings together in our minds, and learn for future occasions.


    This two-part model (physical and cognitive mechanisms) gives us a framework to understand how music has its effect and how, in our adolescence, it becomes a ‘tool’ for us to use to stimulate body and/or mind in order to get us to where we want to be in terms of our physical or mental state.


    Dave Miranda and Michel Claes19 collected questionnaires from 418 French-Canadian adolescents to assess musical preferences, depression levels, and styles of coping by music listening (emotion oriented, problem oriented or avoidance/disengagement). They were also interested in the importance of lyrics and peer reactions.


    They found that social peer groups agreed strongly on the types of music that they used for coping with emotions, supporting the idea that music is an important factor in social relationships in adolescence. They also showed that problemoriented coping when listening to music was associated with lower depression levels in girls. This finding sits well with the idea proposed by Amiram Raviv and colleagues that female adolescents identify with song lyrics and artists for solace and advice about personal problems.20


    By contrast, emotional coping with music was more associated with depressive symptoms in boys. This was not a strong relationship, however, nor did it represent severe depressive symptoms; this may reflect a type of maladaptive ‘venting’ of emotions through music that is more common in male adolescents.


    An important caveat with this last finding is the influence of time. Adolescents who listen to music in order to relieve negative moods tend to feel worse initially but then after some time has elapsed they often feel better.21 This was definitely my experience when I was trying to cure my heartbreak with Ray Charles. I felt rotten at the time but the catharsis was an important part of the healing process. And even though the song still makes me cry I tend to feel better quickly as the song reminds me that I got through that difficult time and everything worked out for the best.


    The study of French-Canadian teenagers combined with Saarikallio’s work shows us that adolescents who are surrounded by and enjoy music use listening to cope with the stresses that they experience as they encounter personal problems and emotional challenges for the first time. Some of the music coping strategies may be more helpful than others, especially at first, but this is all a learning experience and must be considered in terms of long-term outcomes. The adolescents in these studies are learning to use music to regulate their moods and emotions in a way that many of them will go on to dip into throughout their lives.


    Can some music be bad?


    At this point I would like to make a comment or two about the idea that music (in particular songs from certain genres) can ‘corrupt’ a young person; the idea that music can do damage to emotional development that may lead to problem thoughts and/or behaviours.


    Adrian North and David Hargreaves published an excellent review of this thorny issue22 wherein they pointed out that this idea is nothing new; in 1951 a number of radio stations banned Dean Martin’s ‘Wham! Bam! Thank You, Ma’am’ because of the apparent salacious nature of the lyrics. And a Florida judge famously threatened to arrest Elvis Presley in 1956 if he shook his body during his upcoming performance at a local theatre.


    As strange as it may seem to us now, the Florida judge was quite justified in his desire not to offend the older audience and parents/carers, many of whom thought that Elvis’s music had a bad effect on young people. One of the quotes about Elvis’s music at the time was made by Frank Sinatra:


    
      It fosters almost totally negative and destructive reactions in young people … It is sung, played and written for the most part by cretinous goons and by means of its almost imbecilic reiterations and sly, lewd – in plain fact dirty – lyrics, and as I said before, it manages to be the martial music of every sideburned delinquent on the face of the earth.23

    


    The debate about whether or not adults should protect young people from music modified over the years but certainly did not disappear, as many might believe, in the swinging sixties. In 1985 the US senate held a debate on the morality of music, one outcome of which was the famous ‘Parental Advisory’ sticker. Among the first albums to feature the sticker were Soundgarden’s Louder Than Love and Guns N’ Roses’ Appetite for Destruction. The sale of a CD with this sticker to a minor in parts of the US can still result in prosecution and albums with the label can be banned from sale in some countries.


    Is there any science to support the notion that music, as well as aiding emotional and mood regulation, could in some cases be harmful to coping styles and/or behaviours?


    Research has established relationships between many music genres such as rap, heavy metal – even classical and country music24 – and problem adolescent coping (depression, anxiety and anger) and behaviours (violence and substance abuse).25 As such it is not wise to brush aside the idea that some music might contribute to harm. If we want to make the argument that music can be powerful enough to do some good then we must accept that in some cases it may contribute to problems.


    A pinch of salt is required, however, as the majority of studies in this area are correlational in nature.26 This means that the researchers measure music listening and problem behaviour or coping separately, and then use statistics to look for a relationship between the two things. Now, you can get a nice significant relationship between hours of sunshine and ice cream eating behaviour, but that doesn’t mean that eating ice cream makes the sun come out. What a correlation study can never establish is a direct cause.


    The main problem with a correlation finding is that there could be any number of additional factors involved in the relationship between music and problem coping/behaviours. So, for example, one study found that adolescents who feel sadder after listening to heavy metal music have more depressive symptoms.27 This result can be accounted for by maladaptive coping behaviours that could have developed entirely separately from the music. The important caveat is that music does not necessarily cause whatever coping style a person is using, though it can become part and parcel of the whole thing.


    Another issue with studies that have found an effect of music on maladaptive coping, meaning they played music and measured how it made people feel, is that the majority employ music videos.28 This is legitimate and interesting scientific investigation but I wonder why most studies in this area use videos and not just a CD or MP3 track. The evidence (or lack of it) in this area seems to suggest that maladaptive responses to music are weaker in the absence of visual images, though this is an idea that remains to be tested.


    Finally with regards to maladaptive responses to music, we must accept a lack of knowledge at present on two important issues: long-term effects and placebo effects. One series of experiments that found short-term effects of listening to music with violent lyrics on ratings of aggression29 concluded that comparable direct long-term effects were unlikely; such feelings could easily dissipate if exposure to violent lyrics was interrupted by non-violent music or a positive event. And one study found that teenagers’ impressions of the same piece of music (either ‘suicide-inducing’ or ‘life-affirming’) were driven by what they were told about its meaning.30 This last finding suggests that responses to music are sometimes less about the music itself and more about how it is marketed.


    In conclusion, we must be careful not to label any one musical song, artist or genre as simply ‘bad’; rather we need to look more carefully at how particular music, lyrics, and visual media influence young people, and at the effects of how the artists and their materials are presented to and interpreted by the adolescent listener.


    We also need to look more at the link to long-term behaviours31 and not so much at immediate reactions – many of us might fill in a questionnaire to say that we feel temporarily more aggressive after listening to heavy metal but that doesn’t mean we intend to go out and indulge in violence. Future studies will hopefully narrow down any potential direct negative influence of music on behaviour, if any exists, and thereby enable us to offer more useful guidance than just a roughly drawn idea of what adults think is ‘safe music’.


    My music, my self


    Music becomes an important part of who we are and how we want other people to see us during our adolescence. Music can provide a group identity; my brother was a skater boy in his teens and this defined the music that he listened to as well as his ‘look’ (including exaggerated moptop) and aspects of his behaviour as he strived to be part of an in-group.


    Remember the research by Miranda and Claes, who found that the French-Canadian teenagers all tended to agree about the music that their close friends liked? And remember Saarikallio’s finding that listening to music in adolescence is linked to identity and interpersonal relationships? This is the section of this chapter where all that comes together as we explore how music becomes not only a tool in our box of coping mechanisms but a part of who we are as adolescents.


    The concepts of self-identity and social (or group) identity are linked. It is often by asserting our self-identity that we clarify our social identity. And we gain important components of our self-identity, such as self-esteem, through other people’s evaluations of our social identity. While they are entwined concepts, music contributes selectively to self- and social identity, so we will deal with them one at a time, starting with the self.


    Self-identity


    Learning about ourselves (what is important to us, how we think, our morals and sense of justice) is one of the most difficult but important psychological transitions that we face in adolescence. Many individuals seek to understand themselves better through their reactions to the world: what they like or don’t like; what seems right and what seems wrong; what moves them and what leaves them cold. The reflective nature of music explains why it is such a useful medium for learning about self-identity in this way. It is not strictly right or wrong in and of itself, but it can be evaluated in this way depending on each person.


    A conductor once told me that a great piece of music is like a mirror and everyone sees themselves. We can add anything we like to music and it will still make sense. Music is therefore one of the greatest recipes for self-definition – just add meaning as required!


    Some people, like my partner, find their personal inspiration and ideals in reflective literature. Some will find them through visual arts. It is fair to say that most of us find them through music.


    I will use myself as an example. As a teenager and into my twenties I spent hours listening to the music of John Lennon. His music taught me a lot about how I felt with regards to human nature and the world. I didn’t need anyone to tell me, ‘You need to listen to this music and appreciate and learn from the sentiment.’ In fact, my parents were not Beatles fans, though their taste did go to sixties music. My peers were mostly into modern music, to which I had little access. I found Lennon all by myself and I loved him right from the start.


    He was different, and in my young eyes so was I. His journey, the things he sang about and the way he composed music all triggered reflective thoughts in my head that encouraged me to think about both the fun and the difficult things in life. I learned from his good and bad examples, and through his music I was able to interpret for myself where I had come from, how I wanted to be seen by others, and where I wanted to go with my life. Of course, this was partly to do with my interpretation of him as a person but I did not spend hours reading books about him or watching his films. I wanted to listen to his music.


    Suvi Saarikallio’s research suggests that I am not alone in my experience. She found that adolescents use music to promote self-exploration, to gain self-knowledge and to strengthen and reinforce their growing conception of themselves as people.


    In their book Musical Identities,32 Raymond MacDonald, David Hargreaves and Dorothy Miell discuss the many selfidentities that can reflect and develop through music, including national identity and gender identity. There are also self-identities that develop through musical education, such as the performer’s persona. Important concepts for young musicians include their self-assessed level of competency, natural ability (or perception of talent) and degree of independence in their musical development.33


    All this evidence leads to the inevitable conclusion that music is a useful and powerful vehicle for the development of our idea of ‘self’.34 In the next section we will see how we go on to use that musical identity in our social environment, like a badge or cover, to quickly indicate to other people who we are and what we are all about. Music can be a much more effective communicator of this kind of information during adolescence than taste in clothing, films, books or other hobbies.35


    Group identity


    Our private identity may be something we only ever reveal to a select few people in our lives; our social identity, on the other hand, is out there for all to see. Everyday life requires us to interact with others and we develop a persona that is, to a degree, a reflection of our self-identity but can also partly be purely for social purposes. Our adolescent years are most strongly identified with the development of our social selves as we strive to be part of an in-group.


    Achieving a sense of belonging and support through membership of a social in-group can not only boost our own sense of self-identity but it can facilitate an unconscious mental process by which we learn to engage in social comparisons with other people. We define ourselves partly in response to how we see ourselves against other people and music becomes a powerful definer for many people in adolescence.36


    We have all heard of social in-group labels that are defined by musical genres. We have emos (emotional hardcore rock/punk), goths (gothic rock), new romantics, mods (ska, soul and R&B), rockers, beatniks, and so on. Within these social groups people like to assimilate the characteristics of those who share similar musical tastes.37


    Adolescents draw on common social musical identity to create a sense of group cohesion (peer bonding) where they view their own in-group more positively compared to other groups. This in turn promotes a level of optimal distinctiveness38 in the social world. This is an important concept in adolescent socialisation: we seek out a position where we are not too isolated but at the same time retain a sense of selfidentity. Achieving optimal distinctiveness becomes a crucial source of positive self-esteem.39


    This process is all part of learning how to interact with wider society, something that children are often shielded from in small families and schools but a valuable skill that they must learn before heading out into the wide world. Dolf Zillmann and Su-lin Gan40 suggest that music listening and fan culture in adolescence is all part of the natural transition from socialisation with parents to socialisation with peers. They agree that small peer groups can gain significant gratification from belonging to a ‘musical elite’.


    Our musical social identity not only impacts on the way we behave in the world but it can have an effect on the way people view us. For example, if I tell you that a new acquaintance of mine shares your musical tastes then you are significantly more likely to appraise them positively and to want to become their friend than if they don’t share your musical tastes.41


    Music can also have a positive impact on appraisals of social ‘out-groups’; in other words, it can have a pro-social effect. In one study, Spanish participants were asked to listen to either flamenco or classical music. This was followed by a subconscious test of their attitudes towards Gypsy groups. Those who heard the flamenco music before the test showed less prejudiced attitudes towards Gypsies compared to those who heard classical music.42


    Exploring musical identity in adolescence from both inside and outside social groups gives an important insight into the nature of the more subtle appraisals that are made in social situations and which are a feature of adult life in all cultures.


    In adolescence our musical taste narrows to perhaps the smallest range it will ever be in our lifetime. During this period we focus on the music that speaks to us, reflects who we want to be, and through association with that music we learn about our self-identity and how our social world works. One consequence of this focus is that we listen to the same sorts of music over and over again. Because it becomes such an integral part of our development, this music invariably becomes ‘the best music ever made’ – in our humble opinion.


    The best music of my life


    In our adolescent years we create matches between music and our forming identities (both self and social) with the result that the music we hear at this time eventually becomes part of us and our reflection. This process has been termed the cohesion or crystallisation of musical tastes43 – the idea that the music we hear in our teens and early twenties becomes a large part of the music that we will enjoy for the rest of our lives.


    But why does the music of our adolescence so often become our favourite? We don’t seem to have such consistent, strong associations with the food we tasted in young adulthood, the clothes we wore or the places where we lived.


    Frozen in time


    The first reason is that while all those other things can change (quality of ingredients, fabrics, and buildings) music stays exactly the same, frozen in time. Otis Redding, Amy Winehouse, Johnny Cash, Luciano Pavarotti, and Ella Fitzgerald may all have left this earth but at the flick of the switch I can hear their voices as if they were recorded yesterday. Music is so effectively frozen in time that it makes a perfect stimulant for mental time travel.


    When I say mental time travel I don’t necessarily mean to say that we journey to a specific point in time. Hearing a favourite piece of music from our youth can transport you to a certain time and place but it can also simply take you back to a time period. This is often the case with our favourite songs, when we have heard them so often that they are not really attached to a specific event. Rather these pieces represent a symbolic concatenation of the youth experience – ‘this song reminds me of what it was like to be 21’.


    Our minds are capable of specific time travel as well, thanks to a special form of memory known as episodic auto-biographical memory (the ‘self-memory’ system), which is your memory for your life episodes (more on this in Chapter 7). Very often our memories can become foggy and need a jump-start to trigger the recollection of a particular event. Music is a great cue as it is reliable over time and personal to us. This means we end up using it more as a mental time-travel device than other things in life, such as food or locations, and because of this regular use, music is more likely to end up tied to our best and worst times from growing up and by association becomes part of our favourite music.


    Emotional jolt


    The second reason why we become so attached to the music of our youth is the emotional ingredient, which again is hard to recreate with a good sandwich or a pretty park. Our adolescent experiments with music, mood and emotion stand us in good stead for the emotional journeys we will go on as adults but they also lay down deep markers that stay within us.


    Most of the really strong emotional experiences that we have with music occur in our adolescence.44 The music that is most effective in touching us emotionally in this way is very often the music that will touch us for the rest of our days because it becomes so psychologically and physically significant in our life story.45


    Unique brain signature


    Both the strong link to memory and the special ingredient of emotion mean that our brain reacts differently when it hears our favourite life music compared to when it hears music that is not in our personal hit parade. We talked at the start of this chapter (see page 58) about how music that gives us a physical sensation of chills can stimulate deep areas in the brain associated with emotion and reward. But this is not the only brain area to react to our top memory tunes.46


    Petr Janata studies the brain signatures of music-evoked life memories. He believes that this type of memory is unique and may hold promise as a way to stimulate memory in medical conditions such as dementia (see Chapter 8).


    In 2007 Janata and his colleagues tested the musical memories of 329 students in their early twenties at the University of California, Davis.47 His team downloaded 1,515 different songs from the Top 100 pop and R&B lists and trimmed them to 30-second samples. Each participant heard a selection of songs that were in the charts when they were aged between seven and nineteen years old. The students were asked if they had any personal memory recollection in response to each song clip.


    Janata found that a life memory was associated with at least one of the music clips in 96 per cent of cases. Most of the songs triggered memories from the last five years for the students, putting those memories in early adolescence as opposed to childhood. The most common memories were of friends (47 per cent of songs) and partners (28 per cent of songs), and in around 50 per cent of cases the participants provided detailed descriptions of the memory, proving just how vivid they were.


    Importantly, the emotional rating given to the musicevoked memories were significantly higher than neutral and the most common emotion words selected were ‘happy’, ‘youthful’ and ‘nostalgic’. This preliminary study confirms just how intricately music gets knitted into emotional memories of our adolescent life.


    In a follow-up, Janata used this kind of music to trigger life memories of thirteen adolescents (average age of twenty) in an fMRI scanner, which measures brain activity by analysing the way that the brain uses oxygen in the blood.48 In response to musically related life memories he found unique activations in a distributed network of brain areas including the medial prefrontal cortex (MPFC). This part of the brain is located in the middle of the head, just behind the frontal cortex (the bit of the brain encased by the forehead – see diagram on page 83). These MPFC activations were stronger in response to the most salient and favourite adolescent life memories.


    Janata concluded that this brain network is involved in music life memories because so many different memory systems (emotion, knowledge, recollection, etc.) are triggered by hearing the music and all fire together in order to make a stronger and more vivid memory for the person. That brain activation signature is unlikely to be unique to adolescence but the research we have seen in this chapter suggests that the types of music that trigger this brain response are more than likely going to be those that we heard during that period.


    All this evidence suggests that we enjoy the music of our adolescence in a special way, in a way that no other music we will ever hear in our lives will inspire. During these years our mind and body face a unique set of stressors (hormones, personal and social challenges, rapid physical growth) that mean the way we take in music, weave it around our memories and sense of self, and the frequency with which we recall it for the rest of our days, will always give that music a special place in our hearts … and in our brain.


    [image: music]


    Ask yourself, what are my top five favourite songs or pieces of music? I would bet good money that most of what you come up with will be the music that you were listening to in your adolescence. Out of my top five, four songs are from that period49 and I know that all six of my dad’s (yes, I asked him for a top five and he gave me six)50 are from that time. Two of mine are connected to specific people or events from that time period while the rest, and all of my dad’s, are simply the soundtracks of our youth.


    This chapter has thrown some scientific light on why this brief but unique period of life can be so very important to the growth of our musical ideals and tastes, and how through emotional support, memory prompts, self assurance and social facilitation the music of this period becomes an integral part of our lives. This is no doubt why we choose to take it with us as we journey on to the next life period – adulthood.


    * Brainstem reflexes, conditioning, emotional contagion, expectancy, memory and visual imagery.
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    Chapter 4


    The musical adult


    ‘Most people live and die with their music still unplayed. They never dare to try.’


    MARY KAY ASH


    The next three chapters of the book explore the role of music in adult life. Wherever we go and whatever we do with our adult life, music will be there playing an often subtle but important role, whether we choose to play it or not. We will explore how this blanket of music impacts on our working life and our reactions to the commercial world (Chapter 5) as well as our hobbies, pastimes, and romantic life (Chapter 6). These two chapters will show how music can change the way we feel about, react to and interpret the world around us.


    First I will lay the groundwork for an exploration of musical adulthood by taking a look at the full spectrum of adult musical ability from high expertise through to those individuals who live with a specific music learning difficulty, and finally the majority of us, who would not think of ourselves as ‘experts’ but who enjoy music and who are, in fact, incredibly musical.


    We will explore the relationship between normal music exposure and subsequent learning (including after lessons) and brain/behaviour development. In reviewing the full spectrum of the adult musical brain we will see that music learning does not stop once we reach adulthood; it goes on and can be boosted for as long as we live, whether you are a famous concert pianist, an enthusiastic music listener, a new learner, or simply an occasional radio surfer. This chapter will reveal the musical adult in all its variety.


    Music changes the brain


    At the time of writing I teach at a university in London on a course that explores ‘Music, Mind and the Brain’. Of all the lectures I give, the most eagerly anticipated is about how musical training may change the brain – I think that this particular lecture is so popular because many of my students are musicians and they want to hear all about their special brains!


    You might fall into that category too, and if so then you are about to hear all about the kind of changes that may have happened to your brain as a result of your hours of hard work. Even if you are not a musician, the story of how musicianship realtes to the brain is still fascinating because it is symptomatic of a remarkable faculty that we all share: our brain’s ability to change, grow and heal throughout our lives.


    Plasticity is one of the best tricks that our brain possesses; the ability to reorganise pathways and synapses in response to environmental pressures and biological needs. This ability explains how we survived as a species for so long, as brain plasticity is essential for learning from experience and for recovery from brain illness and injury.


    We do not yet know exactly how brain plasticity occurs: it could be that neurons get bigger, synapses get denser, cell support structures grow, cells die more slowly than usual, nerve conduction speeds increase, and so on and so forth.1 Any or all of these mechanisms could be behind each example of brain plasticity. What matters is that the brain is incredibly flexible and continues to develop all the time.


    We have a critical period of maximal brain plasticity when we are young, where we learn the most we will ever learn in such a small period of time. We now know, however, that the idea that our minds become rigid and set in stone after this point is simply untrue; your brain remains plastic for your entire life. That means that we are never too old to learn and for the brain to change – and learning to play an instrument or sing is a powerful way to stimulate the mind.


    We can pick up just about any skill as an adult, and in doing so we can mould our brains. One of the most famous studies in this area was a study of London taxi drivers2 which found that drivers who had a greater knowledge of London streets had a larger hippocampus; this part of the brain is associated with important functions for a London cabbie, such as memory, navigation and spatial awareness.


    Even more convincing for the idea that adult learning influences brain structure are studies that teach adults a new skill from scratch and then watch to see if the brain changes over time and with practice. How about juggling? A study that scanned people’s brains before and after just seven days of learning a new juggling trick found an increase in the density of a visual motor area of the brain.3


    How much can music change the way that your brain looks and works? There is little evidence so far that just listening to lots of music causes any significant changes to brain structure or function. By contrast, there is a long history of exploring the changes that may occur as a result of musical training. In Chapter 2 we looked at how after only a short period of music training a child’s brain starts to re-shape itself in response to its new musical input and skills.4 In this chapter we will first look at the end result of all this practice – the brains of adult musicians – and see where and how they are different.


    After looking at the brains of musicians we will explore how typical musical brain development can go awry, in a special population of adults who appear to be born ‘tone deaf’. Hearing more about these people and their experiences will help set the musical skills that the rest of us have as adults, and may take for granted, into true perspective. Finally, we will look at the evidence that just about all of us can potentially change our brains by taking up music, at any age.


    Music learning and the brain


    In the 19th century, scientists began to accept the notion that the primary causes of human behaviour lay in the brain. Previous to this, the soul and the heart were popular candidates. Towards the end of the 19th century, scientific interest arose in studying the brains of eminent people in order to determine what might have caused their abilities and expertise. Post-mortem brains of choice included those of mathematicians, poets and, of course, musicians.


    Sigmund Auerbach (1860–1923) was a German surgeon who was fascinated by the structure of the brain. In his lifetime he contributed a great many works on the treatment of brain tumours, nerve damage and epilepsy. In the early 20th century he conducted a series of post-mortem brain dissections on five famous musicians of the time: the conductors Felix Mottl and Hans von Bülow, music teacher Naret Koning, the singer Julius Stockhausen and the cellist Bernhard Cossmann. Dr Auerbach wanted to see where and how their brains were different to the average one that he saw every day on his operating table.


    Auerbach concluded that all five individuals had enlargements in the middle and back areas of the superior temporal gyrus. Let’s break down that brain name. The brain is covered in folds of grey matter and a ‘gyrus’ is the upper part of a fold or bulge, as opposed to the crevice or gap (known as a ‘sulcus’). The temporal lobe is behind your ears (on both sides) and is primarily interested in processing sound. ‘Superior’ means upper part (as opposed to ‘inferior’ which would be the lower part). So to recap, the superior temporal gyrus is a bulge in grey matter that lies in the upper part of the temporal lobe. In the five dead musicians Auerbach found a much bigger bulge than he was used to seeing.
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      A representation of the human brain, showing the location of the superior temporal gyrus and selected other structures.

    


    He also noted other differences that happened in some individuals but not others, such as increases in grey matter in the posterior (back) part of the frontal lobe (behind your forehead). All in all, the brain differences he saw were not extensive, but remember we are talking about things that could be seen with the human eye and a magnifying glass.


    Later studies backed up Auerbach’s findings, including a study by Dorothée Beheim-Schwarzbach in 1974 on the postmortem brains of three musically talented individuals in the famous Vogt archives, a collection of brains amassed by the German neurologist Oskar Vogt, his wife Cécile, and their co-workers between 1928 and 1953.


    Fortunately, the development of brain imaging techniques such as magnetic resonance imaging (MRI) in the 20th century made it possible to obtain three-dimensional, high-resolution images of the living brain instead of having to wait around for famous musicians to pass away. This development also meant we could look for the first time at more than just a handful of brains at once, allowing the use of statistical approaches to help objectively quantify differences in brain structure between experts and non-experts. Finally, as with the jugglers, these types of study make it easier to determine whether the unique anatomical features that we see in musicians’ brains are the result, rather than the cause, of skill acquisition.


    In this next section we’ll look at a number of the differences that have been found in musicians’ brains when compared to those of non-musicians. Excellent extensive reviews on this subject are available in the scientific literature;5 here I pick out some of the largest and most consistent findings.


    Two short but important points before we dive in. First, there is no consistent definition of a ‘musician’ in the literature – different studies tend to include people with different amounts of training and experience so there is no magic level that must be reached in order to be labelled as a musician. Typically, however, we are talking about people who have at least ten years’ training and who are still actively playing on a regular basis.


    The second point is that in most cases we can’t say for sure whether musical training caused the changes that we see. It may be that any brain differences existed or were preprogrammed before the person started their training and this was one of the reasons that they went on to be a good musician.


    The only long-term study at the time of writing that has scanned the brains of children before and after they started music lessons found evidence that the brain changes observed were not there at the start but instead were happening as a result of the training.6 But the jury is still out on this issue so remember to take the following results with a pinch of salt – music may cause these brain differences in musicians, bring them out, or be a reaction to them. Whatever the truth, we can be sure that music training is involved.


    Brain structure


    The brain has two hemispheres that are held together by a series of neural fibre connections in a structure called the corpus callosum. We need to be able to transmit information between the hemispheres quickly and effectively in order to coordinate activity in the left and right sides of the brain, including movements from the left and right sides of our bodies. The corpus callosum facilitates this connectivity.


    One of the earliest (1995) brain imaging studies of musicians and non-musicians used in-vivo magnetic resonance morphometry. This method allows scientists to map the surface area of the corpus callosum using images from an MRI scanner. Gottfried Schlaug and colleagues7 reported that the corpus callosum was significantly larger in 30 professional, right-handed keyboard and string musicians compared to 30 non-musically trained individuals that were matched for age and gender. Moreover, the difference was driven mostly by people who started their musical training before age seven. The conclusion was that the need for complex bimanual coordination when playing keyboard or string instruments necessitates growth in the brain area that facilitates communication between the hands.


    Not only is the corpus callosum bigger in some professional musicians, it also has a different way of working. You get faster transfer of all kinds of information (including visual) between the hemispheres in musicians compared to non-musicians.8


    As well as facilitating information transfer between the hemispheres, the corpus callosum has to maintain a certain level of inhibition or blocking. It is a delicate balance: too much information crosses the hemispheres and the messages from each side may get confused; too little and there is less effective coordination.


    You might predict that musicians would have more corpus callosum inhibition because of the increased information from the two hands and the need to maintain independent control of movement. In fact, the inhibitory circuits in musicians have been shown to be less effective in this brain area, meaning that there is less blocking of signal transfer.9 One theory to explain this situation is that professional pianists in particular have gained such high levels of independence between the messages from the two hands that they can afford to let down the floodgates and share information freely between the sides of the brain without fear of confusion and breakdown in performance.


    The corpus callosum is not the only point of connectivity in the brain. The whole structure is covered in white matter pathways whose job it is to transfer signals between different parts of the brain. There is evidence that musical training has an impact on the structural integrity of some of these white matter pathways, perhaps making them stronger.10


    A large study of professional pianists carried out at University College London found several areas of the brain where white matter fibres were denser (a greater number of them, better aligned and with more effective myelination*) and moreover this finding was associated with practice; the more someone practised, the denser the white matter. This finding hints at improved connectivity in a number of important brain regions outside the corpus callosum in musicians.


    The enhanced connectivity effect is not limited to instrumental learning either. A study conducted by Gus Halwani and colleagues11 tested the integrity of a particularly large white matter pathway (or ‘tract’) known as the arcuate fasciculus (AF). The AF connects the temporal and frontal lobes and is a very important pathway for carrying information about sound. We have two AF tracts, one in the right hemisphere and one in the left. Picture this structure as being like a hollow tube filled with rice noodles, which represent the flexible individual fibres within the tract.


    Halwani and his team used a technique called tractography to measure the volume (the size of the tube) and the density of the fibres (noodles) in the AF tracts in both hemispheres in non-musicians, instrumental musicians and vocal musicians. The AF tract was larger and denser in musicians compared to non-musicians. Interestingly, in the left hemisphere, parts of the AF were bigger in singers compared to instrumentalists but were also less dense, meaning the fibres in the AF at these points were likely to be more criss-crossed or branching.


    Why the difference in the left and right AF in the singers? One theory is that the right AF is more involved in understanding the relationship between sound and how we produce it, through our hands, feet or voices. In contrast, the left AF may be more responsive to how we use our vocal system to produce minute differences in sound. So the left side of the brain may be more focused on the demands of producing speech while the right side is more interested in all types of sound more generally.


    The great point about this study is that it hints that you may get a boost effect in brain connectivity from singing, which is something that we can all attempt in our everyday lives without the need for an instrument. Of course, we now need research to establish whether this effect occurs in people who are new to musical training or if it is limited to highly trained musicians.


    Movement


    If you play a musical instrument or sing then you need to develop complex and delicate motor control skills for optimal performance. The motor feats that top-level musicians can achieve are quite staggering. The best professional pianists can produce up to 1,800 notes per minute while compensating for tiny changes in volume and pressure, an amazing achievement for the fingers.12 The presence of such incredible motor ability has consequences for the structure of the brain.


    People who have developed advanced motor skills for musical performance tend to have measurable differences in the part of the brain that represents the body and its movement. This area sits roughly on the crown of the head, going down towards the brainstem, and comprises the somatosensory cortex and motor cortex. These two structures sit alongside each other and work together very closely.


    The motor cortex is in charge of planning and making movements while the somatosensory cortex responds to information about our sensations of touch, including pain, as well as proprioception – our conception of where our body is located in space.


    The somatosensory and motor cortices feature a logical, elongated map of the body. This map represents each part of the body to a different degree depending on the importance of fine control and regular use. Your body map would look strange if you were to see it represented visually, an image that has become known as the ‘cortical homunculus’ (see opposite); imagine a person with massive hands, feet, lips, and tongue but a tiny stomach, back, ears and neck.


    The brain body map is not the same for everyone of course, as we use our bodies in different ways, and shifts in the map can occur during one person’s lifetime in response to stroke or injury (to either the brain or body). Despite this variety, we can still see general differences between the brain body maps of musicians and non-musicians.


    Keyboard musicians show increased tactile sensitivity in their hands13 and perform better on tasks that require motor learning, especially when they have begun musical training early in life.14 These traits are backed up by corresponding differences in their brain body map.
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      The cortical homunculus: a visual image that depicts the extent to which different body areas are represented in the motor and somatosensory cortices of the human brain.
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      The relative location of different body area representations along the motor and somatosensory cortices.

    


    Katrin Amunts and colleagues15 used MRI to measure a part of the motor cortex where the hands are represented. The researchers found that non-musicians had a more asymmetrical structure, larger on the left compared to the right. This is the expected brain balance for right-handed people since the brain’s representation of our body is crossed over (your right hand on the left side of the brain and vice versa). Keyboard players, by comparison, had a much more symmetrical structure, reflecting a much larger representation of both hands in the brain. This was especially true of people who had started their musical lessons early in life.


    More recent studies have also found a more pronounced omega (‘W’ shaped) pattern in the motor cortex of musicians16. Amazingly, the effects in that study were identified just by looking at the brain with the naked eye – the differences are that clear to see.


    Scientists have also looked at responses in the brain’s body map. Christo Pantev and colleagues17 studied string players who had all begun their musical training at a young age and who were still practising regularly and compared them to a group of control participants who did not play an instrument or carry out other rhythmic activity with their fingers such as typing. The researchers stimulated the participants’ thumb and little fingers on both hands with a little harmless, painless pressure. They then measured the cortical response in the somatosenory areas using a magnetoencephalography (MEG) scanner, a sensitive piece of equipment that measures brain activity by recording the magnetic fields around the head that occur in response to electrical currents.


    Pantev and his colleagues found larger brain responses in musicians compared to the non-musicians but only in the left hand, indicating that the representation of movement in the fingers was larger in the musicians’ brains. The fact that this effect was larger in the left hand was probably driven by the large number of violin players in the study, who use their left hand for much finer movements than their right (bow) hand.18


    These studies tell us that musicians’ skills in fine motor control have consequences for the way that they perform on non-musical motor tasks in the lab, and that this difference shows up in the structure and activity of the brain body map that in some places you can actually see with the naked eye.


    Listening skills


    In the previous chapter on music in childhood we saw that one of the first changes to the brain that occurs following music lessons is a boost in hearing skills – you may recall the phrase ‘music for a smarter ear’. By adulthood we can clearly see the anatomical and functional differences in the brains of musicians who by the stage of adulthood are masters at perceiving and responding to small changes in sound, especially on their instrument/voice.


    Activation levels in the primary auditory cortices of professional musicians in response to musical sound have been found to be 102 per cent larger than in non-musicians only 30 milliseconds after the onset of a tone. Furthermore, grey matter in parts of auditory cortex has been found to be 130 per cent larger.19 Musicians also show enhanced perception of small music- and speech-like changes.20 It is fair to say that musicians’ brains are big, quick and powerful when it comes to analysing sounds.


    One important point about musical experience is that it is not simply a ‘volume knob effect’21 where everything gets better. Neural responses to sound are balanced to leave more resources available for processing complex aspects of sound, which professional musicians can do better. The boost that occurs in auditory processing in musicians is in that sense an optimising process.


    One of the consequences of this optimisation process is that you see the biggest boosts in processing familiar sounds – a musician’s own instrument or voice – as compared to other sounds. Christo Pantev and his team demonstrated that musicians get an increased brain response (25 per cent larger) in the first milliseconds after hearing a musical tone.22 No such boost occurred when musicians heard ‘pure tones’, artificial pitch sounds that a traditional instrument would never produce. (These tones are composed of all the basic elements of a sound wave – frequency, wave length and amplitude – so we hear pitch but without any of the overtones that arise from natural vibration of air caused by a piano string or a clarinet reed.)


    In a second study Pantev compared the brain responses of violin and trumpet players to violin and trumpet tones.23 The researchers measured the strength of the cortical response to the tones and found a clear pattern – a bigger boost for the more familiar instrument in both groups.


    Most recently, Dana Strait and colleagues have demonstrated a similar pattern of results when looking at very early brainstem responses.24 When exposed to sounds, the brainstem emits a wave signal in response, as a result of the electrical activity in the brain, which is called an auditory evoked potential. Think of it as being like the echo of your voice when you shout into a cave. The brainstem response can be measured to determine the extent to which it is similar to the original sound, in the same way that you could record an echo and compare it to your original shout.


    Strait and her colleagues recorded auditory brainstem responses in pianists and non-pianists (all accomplished adult musicians) as they listened to three different musical sounds: 200 milliseconds of piano, bassoon or tuba. The pianists’ auditory brainstem response to piano sound more closely resembled the characteristics of the sound wave compared to the brain responses of other musicians. In essence, the pianist’s brains produced a more accurate looking brain ‘echo’ of their own instrument. In the paper the authors refer to this effect succinctly as the production of a more accurate ‘neural snapshot’ of piano sound in pianists.


    All these findings suggest that the brain tunes its auditory system to a fine level, giving the musician a natural advantage when it comes to listening to music by their own instrument or voice. This likely occurs as a result of the stimulation of feedback and feedforward pathways in the brain as a musician strives to learn from their own sound and push the fine-tuning of their own performance for maximum effect.


    This apparent blessing can also be a curse, however, as it puts trained musicians at a disadvantage if they are listening to their own instrument when it is slightly out of key. I have personal experience of this phenomenon, as very slight mis-tunings of the guitar used to drive me mad when I was judging competitions. This baffled me at the time as I knew that I was nowhere near as sensitive to the sound of other instruments, even though I was an avid music listener. Now I know why!


    The enhancement in hearing skills that we see in musicians can get quite specific but you can also see general effects. One such effect is the processing of pitch in speech. Patrick Wong used the auditory brainstem recording technique to look at responses to Mandarin Chinese tones in musicians and non-musicians.25 He found improved pitch tracking within the brain response in musicians who did not speak Chinese, even though they were listening to linguistic tones as opposed to musical ones. The musicians’ tracking of the linguistic pitch was more robust and faithful. This finding may explain in part why musicians are often better at learning to speak a second language.26


    Speech perception in our native language is a skill that we have already seen to be enhanced in children who take music lessons compared to children who do not. In adults this relationship remains strong, and furthermore the amount of practice predicts the extent of the improvement in hearing speech in noise.27 Adult musicians also show more finely tuned subcortical brain responses and improved discrimination ability when it comes to distinguishing similar speech syllables (such as ‘ba’ and ‘da’).28 So if you need to follow a conversation at a noisy party then try calling on a musician in case you miss any words.


    Finally, it appears that these differences in the early brain responses of adult musicians to speech sounds may also benefit them in later life, when the ability to track fast-changing speech often declines naturally. Evidence suggests that older people (average age 65) who have had a moderate amount (between four and fourteen years) of musical training early in life but who have not played for decades still have faster neural responses to speech sounds compared to matched individuals who had little or no musical training.29 It may be that early musical training sharpens our sound systems in a lifelong manner.


    Motor response


    Another interesting brain hearing effect that you can see in adult musicians is something that I like to call ‘brain ghosting’ in my classes. When musicians hear a piece of music that they know how to play or sing, their brain shows similar patterns of motor activation compared to that which we would see if they were actually playing or singing. Even when they are lying absolutely stone still in the scanner, their brain is ‘ghosting’ the music performance.30


    This ghosting effect is recognised by musicians, who often report that they experience an automatic coupling between musical sounds and their associated motor actions. One interesting anecdote I heard in relation to this effect was that singers are often advised not to listen to recordings of music immediately before a performance. Even though they would not be singing out loud the fear is that they may strain the voice through automatic triggering of the brain’s music motor ghosting system. Whether or not this could actually happen is not known, but this account suggests that the power of the brain’s musical ghosting system is recognised by professional musicians.


    Memory and vision


    Some musicians show advantages in mental abilities that have no clear brain basis or at least not one that we can currently narrow down to a single area or response. These types of ability are still worth a mention. They are most likely to be due to the combined effects of many of the areas that we have mentioned in previous sections or they could be caused by things we can’t easily ‘see’ going on in the brain, like more effective use of cognitive strategies.


    The primary mental skill of interest, and one I am particularly fascinated by, is memory. Unlike in taxi drivers, we don’t see in musicians a big boost in the main memory brain area, the hippocampus. Despite this, there is little doubt that musicians have better memories in a variety of areas.31 Obviously a musician will do better with a test of musical memory as they have more strategies to be able to remember the sounds: they can picture notes in their head or form a motor memory of what it feels like to play those notes. How about other types of everyday memory task?


    One of the first large-scale studies of multiple memory tests across different domains (musical, verbal, visual) was conducted by two of my students Stefania Pileri and Cristina Di Bernardo. They tested matched groups of musicians and non-musicians on eight different memory tests and found that the musicians had enhanced verbal working memory, where you have to keep more than one thing in your mind at once. They did not find any boost to short-term speech memory (trying to keep a telephone number in mind for a few seconds), or visual or spatial memory.


    This study shows clearly that musicians do not demonstrate a general memory enhancement from their training in the same way as working a muscle in the gym will make it bigger. Rather than simply gaining more ‘capacity’ in memory, my hunch is that musicians get better at using their memory, and this is especially marked when it comes to recalling and manipulating sounds, whether they are musical or not.


    While we don’t tend to see any effects of musicianship in memory for visual things (other than visual music), we do see some differences in musicians when it comes to visuo-motor skills: the types of skills where you need to co-ordinate your visual and motor systems in order to carry out an action. This is probably due to the fact that musicians who can read music spend so much of their time learning to associate a visual symbol (notes) with a motor response (playing or singing). This process likely sharpens up the systems that allow us to associate visual and motor representations.32 The interesting next step will be to work out how wide-ranging this enhancement really is and whether it can help with other, more everyday skills that require visuo-motor skills such as driving or sports that require hand-eye coordination.


    Over the years, many experiments have compared musicians and non-musicians in a variety of situations. In this last section I have outlined some of the most well-known areas of behaviour and ability that show promise for the future. What we need now are more studies that explore exactly why musicians perform better in these areas so we can understand better how musical training affects both the brain and behaviour in positive ways and the implications for future learning.33 So far we have managed to demonstrate that music making over a lifetime impacts on our minds – how exactly this happens is a mystery for the future.


    A music processing disorder


    Now that I have outlined some of the differences you can see when comparing musicians and non-musicians, in both brain and behaviour, I am going to go right to the other end of the spectrum to think about people who struggle with musical sounds.


    The aim of this section is to bring us all (especially the musicians) back down to earth and the reality that we are all musical. We are brought up with a stereotypical idea of ‘musicians’ and ‘musicality’ in Western society, one that really means ‘expert’. Experts exist in all walks of life, but that does not alter the fact that we are all incredibly musical. I hope to convince you that the musical skills we possess as adults are, in fact, remarkable. One of the best ways that I can make my case is by putting those musical skills into sharp relief by looking at what happens when they don’t develop in the typical way, as is the case in amusia.


    The small population of individuals who have amusia experience genuine and specific music processing difficulties in the absence of a hearing problem or any other notable cognitive, emotional or social impairment.34 I have been lucky enough to study this rare condition for five years and I am going tell you about what it is like to live without effortless human music processing abilities.


    The way you sing off-key


    Amusia is often referred to as ‘tone deafness’, but let’s be clear. We all know of a friend, colleague or family member who couldn’t carry a tune in a bucket, whose singing causes genuine alarm, and who should be kept away from karaoke machines under public health legislation. The majority of these individuals do not have amusia. Most are just poor singers.


    The best illustration of this point came from a study by Lola Cuddy.35 She and her team went into Queen’s University in Canada and asked how many of the students thought they were ‘tone deaf’ – around 17 per cent of just over 2000 people put their hands up. The researchers then tested 200 of these students for amusia (see below for how this is done). Only a handful of the apparently ‘tone deaf’ people had a genuine music processing difficulty. The vast majority who believed they were ‘tone deaf’ actually had a fine ear for music; most were just not that interested in music and felt that they could not sing well.


    Nearly every self-confessed ‘tone deaf’ person that I know is haunted by the idea that they can’t sing36 – usually based on the harsh judgement of a schoolteacher, a choir leader or even close friends and relatives. Karen Wise and John Sloboda37 studied self-confessed ‘tone deaf’ adults in the UK and found that while they did have some trouble singing, their biggest problem was that they were under-confident. They sang better with accompaniment, leading the authors to suggest that their difficulty was not insurmountable. They and most of the ‘tone deaf’ people you know would respond well to a few singing lessons. Singing training in amusics, by contrast, has led to comparatively fewer improvements and in most cases of severe amusia such training has little effect on the underlying music processing difficulty.38


    In general, if a person says ‘I sound terrible when I sing’ then they are unlikely to be tone deaf, as in order to make this judgment a person must be able to recognise the mistakes they are making. An individual with amusia is more likely to say ‘My family and friends think I am a terrible singer, but I’m not really sure either way’.


    Manifestations of amusia


    It should be no surprise by now that musical understanding can break down in many different ways because so much of the brain is involved in processing music. Some people with amusia struggle with a sense of pitch and how it moves, a crucial skill for tracking how a melody unfolds over time. One of the main difficulties I see in amusics is a problem with the concepts of ‘up’ and ‘down’ in pitch.39 Most of us take that skill completely for granted and can recognise if a sound is rising or falling without thinking, but this can be difficult for someone with amusia.


    Other people with amusia may encounter difficulties with the quality of musical sounds, if their perception of timbre is impaired. Timbre is the quality of a sound that means we can tell whether a note is played on a flute or a cello, for example.


    A classic case of a timbre problem was the man who went to his doctor with a unique complaint – Madonna was sounding funny all of a sudden. This man was a big Madonna fan but lately he had noticed that her voice was breaking up. He realised that there may be a problem with him (and not Madonna) when he noticed the same new tinny sounds when listening to her old records. This was not an obvious symptom of a medical difficulty to most, but it turned out that the man had suffered a very small stroke that had left him with a mild case of amusia.


    Diagnosis


    Amusia is currently assessed and diagnosed using the Montreal Battery for the Evaluation of Amusia, a test developed by Isabelle Peretz and her colleagues.40 During the test, a person listens to two short melodies and must say whether they think they are the same or different. For people without amusia, the occasional ‘different’ note in this test is pretty easy to spot. In fact, most of them stick out like a sore thumb. It is quite amazing to sit next to an intelligent person who listens to tunes with an obvious out-of-key note and says ‘same’. But these people with amusia are absolutely genuine – they simply can’t consciously recognise that the bad note does not belong; that it is not ‘right’.


    Amusia in the absence of a hearing problem can be either congenital or acquired: congenital means that an individual was probably born with the predisposition for their condition and it developed as they aged despite normal exposure to music. We can’t say for sure that anyone is born amusic, as you can’t measure for lack of a skill (music processing) that has not yet had the chance to fully develop. There are, however, a few documented cases of amusia in childhood, which suggests that the condition can develop early in life.41


    Current estimates are that around 4 per cent of the population may have congenital amusia42 though it is possible that this figure is an overestimate.43 Acquired amusia, on the other hand, is the term given when an individual who has had no previous problems with music suddenly exhibits music processing difficulties, usually following a head injury, stroke or a coma.


    Amusia is often defined as the inability to comprehend or respond to music; however, this is a misleading label. Individuals with amusia are capable of music appreciation. My much-missed colleague Diana Omigie44 studied the types of music that individuals with congential amusia listen to in their everyday lives. She asked them to complete diary entries about their musical surroundings several times each day for one week when prompted by text message. People were asked about their level of choice in the music selection, their liking for it, the amount of attention paid to it and the effects of the music on their mood and emotions.


    Many of the congenital amusics in this study tended to avoid music and preferred not to play it in their homes or cars.45 But some did enjoy background radio and used music to modulate their level of energy. Interestingly, one of the most popular genres in the amusic group was jazz, a genre that does not rely so much on melody as pop, country or rock.


    So the situation with amusia is not clear-cut; amusics don’t hate all music and/or find it incomprehensible. This makes sense if you think about it: music is a complex sound with many different aspects that you might enjoy, such as the timbres, rhythms or lyrics. You might also gain pleasure from the social and cultural aspects, the benefits of music that go beyond the sound. You may associate a favourite tune with a first love, or the tune ‘Happy Birthday’ with the bright eyes of an excited child as they blow out their candles. The depth, power and reach of music in our lives means that we can gain appreciation through many routes, but those routes are likely to be different for a person who has an underlying problem processing the musical sound.


    Amusics in their own words


    One lady, I will call her Pat, has been taking part in amusia trials for nearly a decade. She comes from a large family that lives in a stunning part of rural Ireland where there is a big community musical tradition. Pat’s family run a local shop that sells traditional Irish instruments and she and her siblings were taught Irish music when they were children, as well as Irish dancing. Her brother is a skilled accordion player. She, on the other hand, could never seem to get the hang of playing, singing or dancing, although she did learn to read music. She tried her best, practising for hours, but she could never seem to move up grades and was never picked for local performances.


    Nowadays she would never choose to listen to music, especially in her own car, where it is talk radio or nothing. However, she has always encouraged her children to be musical and delights in telling stories of their musical achievements. She also still enjoys visiting the traditional Irish session where music is played by friends and family in the local pub.


    Pat has always been keen to understand why she is different. Why it is that, despite all her efforts over the years, musical performance and a true understanding of everyone’s fascination with musical sound is beyond her.


    Like many people in her situation she was happy to learn that there was a reason for her reaction. It was not that she was stupid, not trying hard enough, or, horror of horrors, had no taste – an accusation that many with amusia face. Thanks to the efforts of people like her, who kindly offer their time for testing, we now understand that she has amusia. Her brain is different in a way that means music processing is disrupted for her. It is not her fault and she can’t help it. She is missing something that the majority of us take for granted.


    One of the most common analogies that amusics use to describe their experiences is colour blindness. When I ask them, ‘What is the difference between these two tones?’ some amusics feel that the question makes about as much sense as asking a colour-blind person what is the difference between red and green. They understand that other people can probably perceive those colours in a different way to them but the clear distinction reported by everyone else is not something that is apparent to them.


    One amusic told me that people often ask what her life was like without music. She said that this was the equivalent of asking a blind person what it is like to have never seen a sunrise: ‘You are asking me about something I have never known … so why would I miss it?’


    Other descriptions of amusia include having a ‘Teflon mind’ for music. Often a person will describe how the sound of music does not stick around in their head long enough for them to be able to fully process or understand it. It just slips away quickly and quietly. Alternatively, some describe it as like being handed an important piece of information and then having no idea how or where to file it away in order to be able to find it again.


    During a recent conversation with an amusic lady, she described how fascinating she found it when someone played or sang music. She said that it must be like me watching another human fly around the room. Flying is not something I am personally capable of doing, so I do not associate it with the realm of possible human achievements. She feels the same way when she watches someone perform music.


    Lastly I would like to relay the sentiments of another of my participants. This gentleman has always been clear with me that he does not want to be patronised or pitied for his condition; the thing that he finds difficult about amusia is other people’s reactions. He is convinced that it is especially hard for children who find music difficult and he thinks that people in positions of authority, such as teachers, should be more aware that amusia exists.


    Differences in the amusic brain


    The ability to make sense of musical sounds can be disrupted from the first points of perception through to musical memory,46 and even the later, most complex stages of musical interpretation and integration. One of the consequences of this varied symptomology is that it has proved relatively difficult to track down consistent markers for congenital amusia in the brain.


    There has been little indication that there is anything out of the ordinary in the temporal lobes, within the main auditory areas. Where structural differences are found they tend to be higher up the music brain system in both the left and right hemispheres, in particular in the inferior (lower) frontal cortex.


    One possibility is that the white matter highways of the brain are more impacted than the grey matter centres in amusia. One white matter pathway of current interest is the arcuate fasciculus (AF); you may remember this pathway from earlier in this chapter, where I discussed how it was found to be denser in musicians. Scans have shown that the AF may also be less well developed in individuals with amusia.47


    As well as difference in brain structure, there are differences in the way that amusics’ brains react to musical sounds. Early brain responses, measured by EEG scans, can be ‘muted’ (smaller or delayed in time). Amusics’ brains show expected responses to out-of-key notes or notes that violate expectation but the reaction seems somehow weaker.48


    Interestingly, you can sometimes get a normal brain response to a musical oddity in amusia, in the absence of conscious awareness.49 In these cases it seems like the brain spots the out-of-key note but the person remains unaware of this information. It may be that there is an abnormally high degree of disconnection between subconscious and conscious processing of music in amusia.50


    This brief look at amusia shows us that so many of the musical skills that we possess, as simple as telling up from down, moving to the beat, or singing ‘Happy Birthday’, are all complex and impressive in reality. It has taken the whole of our childhood and adolescence to refine these musical skills and they are quite simply the best of any animal on the planet.


    We take them for granted, just as we do the ability to read and speak. It is often only when these abilities break down or fail to develop that we see them for what they are – a truly remarkable achievement of the musician in all of us.
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    We have now explored the extremes of musical experience in adulthood: expertise at one end of the scale, lifelong music difficulties at the other. That leaves the majority of us somewhere in the middle, with an interest in music and the ability to process it. The music of our lives has not impacted on our minds and bodies to the extent that it has in accomplished musicians but it has still had an effect on how we process the music around us.


    Biased by listening


    I can prove that you have learned a lot just from listening to music, because it has biased your brain.


    By adulthood most of us have had decades of experience of only one musical culture: in my case, Western tonal music. I have learned the structures and rules of that musical style in the same way that I have learned the structures and rules of my native language, to the extent that I don’t need to think in order to understand and appreciate the sound. By comparison, when I listen to the music of another culture (for example, Javanese gamelan or Japanese hōgaku) that follows different rules and structures, I see the downside of my exclusive learning. On first hearing a new form of music you and I are as lost as if we were listening to a person speaking in a foreign tongue.


    Scientists at the University of Washington have studied why we struggle when we first listen to music from other cultures. The situation is not hopeless, luckily, as people are capable of working out musical structures within unfamiliar music over time by just listening, in the same way that we can start to pick up the basics of new languages. This idea has been tried with a variety of cultures measured against the experience of traditional Western tonal music, including traditional Indian and Chinese music, as well as unfamiliar European styles such as Finnish folk songs.51


    There are a few things that the majority of world musics seem to share. A recent study of music listening in adult Congolese Pygmies found that both they and Western students reacted to the same simple emotional triggers in music like timbre and intensity. This result suggests there are some basic universals in world music communication that we can rely upon most of the time.52 Apart from this however, there is a very strong bias in the way that we interpret crosscultural music, which is based on our own understanding. The Pygmies in the above study showed fewer overall emotional responses to Western music compared to Western students. People are also less able to remember music from an unfamiliar culture.53


    Finally, the brain shows an atypical response when listening to music from other cultures, reflecting the fact that we have to work harder to think about the sounds and are not so capable of understanding what might happen next.54 All of this adds up to an ‘enculturation effect’ in adult music listeners. The fact that we can’t instantly derive expectations for unfamiliar musical styles also means that typically we won’t initially like what we hear.


    Bimusical brain


    Enculturation may somewhat limit our first impressions of cross-cultural music as adults but we can learn about more than one culture at once while we grow up. Some of you out there may have a ‘bimusical brain’.


    People who are fairly equally exposed to different musical cultures during childhood and adolescence appear to develop different musical systems and patterns of brain activation compared to people who only really hear one kind of music. This is not like hearing half classical and half hip-hop – genres from within the same culture – as these will mostly use the same musical building blocks. To have a bimusical brain you need to be exposed to music that evolves from a different set of rules.


    Patrick Wong and colleagues have been studying brain responses of people who were brought up listening to both Western and Indian music.55 The researchers scanned the participants’ brains while they listened to both types of music and compared the responses to those of mono-musical people, who had only heard Western music while growing up. The bimusical people showed more complex patterns of brain activation suggesting, in particular, that their emotional reactions to music are unique and have been shaped by their bimusical heritage.


    Everything we see in the research about our cultural response to music tells us that we have become biased by what we learn as children. Plus, intuitively, we all think that it is easier to learn an instrument as a child than it is as an adult. This does not mean, however, that we can’t learn music as an adult, either a new instrument or how to listen to the music of another culture. While there is some truth to the idea of critical periods in music listening where learning is easier, there is little truth in the idea that you must be young to pick up a new musical instrument or style.


    Music learning, extraordinary and ordinary


    There are tales of musical brilliance achieved in adulthood in extraordinary circumstances, which give enticing clues about the power of music learning as adults. In his book Musicophilia, Oliver Sacks tells the story of a man who trained himself to be a concert-level pianist as an adult after a freak accident. This gentleman was hit by a lightning strike, a life-threatening accident which left him with remarkably few after-effects other than a sudden addiction to music where previously he had shown comparatively little interest. As well as upping his music consumption massively, he set about training himself to play the piano, and achieved concert-level standard in an incredibly short period of time. He became devoted to music and obsessed with music learning.


    A similar tale was recently reported in the UK press: a 39-year-old man was left with serious concussion after diving into the shallow end of a swimming pool. Before the injury he had played in a few bands as a teenager but never really devoted much time to music. Now he has been diagnosed with acquired savant syndrome, meaning he has developed high levels of musical ability and technique (including composition) where there were no previous indications of such skills. He states, ‘It’s as if my knock on the head unlocked something latent, or enabled me to use some part of my brain I simply couldn’t access before.’56


    Our brains’ party trick of plasticity means that we are born lifelong learners. We don’t need a bolt of lightning or a blow to the head to be able to learn how to play music, sing or compose; we can do the unlocking ourselves. It will take longer and may be more hard work but I am pretty sure it is a lot less painful!


    One of my favourite books on this matter is Guitar Zero by Gary Marcus, a psychologist who decided to take on the goal of teaching himself to play the guitar as an adult and analysed the experience from the viewpoint of a scientist.57 It is an engaging and fundamentally hopeful story of how anyone can pick up musical skills at any age if they are prepared to put in the effort and consistently challenge themselves to reach new heights. Your plastic brain is there for the moulding.


    As far as we can tell, learning of this kind at any age has the potential to alter the brain as well. The academic and author Steven Mithen58 decided to take up singing lessons as an adult and was interested to see the effect this might have on his brain.59 He contacted a colleague and neuroscientist, Larry Parsons, who agreed to scan Mithen before he started singing training and after a few months of lessons. The scans showed a significant difference in areas such as the auditory cortex and early parts of the frontal cortex. More recent studies of adult musical training have shown similar effects, with the most notable brain changes being to the structure and function of the auditory and motor cortices. These shifts look like the beginnings of the complex auditory-motor representations that we see in the brains of highly trained musicians.60


    Music, it seems, has the potential to mould the brain in multiple ways at any age.61
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    In this chapter we have explored the musical adult and revealed that the normal progression of musical learning through exposure, which goes on mostly behind the curtain of our consciousness, gives us an in-depth understanding of the music of our culture. In rare cases this typical development does not happen; adults with congenital amusia live with the everyday consequences of a music processing difficulty. If we choose to boost the typical path of musical development by taking on music education then our brain moulds itself in accordance with our new skills and this has consequences for the way that we think and behave in a variety of non-musical situations.


    There are critical periods for learning about music but our flexible brains are still very much capable of learning in adulthood and music education at any age has many positive benefits both for expanding our minds and for our well-being, as we shall discuss in Chapter 8. Now that we have set the stage for our musical adulthood, let’s take a look at how we react to music in the real world, starting with adults at work.


    * The myelin sheath is a protective layer that coats the outside of a neuron. It is essential for the proper functioning of the nervous system.

  


  
    Chapter 5


    Music at work


    ‘I think the most important thing about music is the sense of escape’


    THOM YORKE


    The majority of us will work for most of our lives in order to earn a living, to provide for ourselves, our future and our loved ones. Work is and always has been an inextricable part of human life in every culture.


    Sometimes, work is a pain. You may be one of the lucky individuals who adores their job but even then there will be days when the necessity of an occupation grates on your nerves. On such occasions, we look for a way to dull any negative impact and make difficult work time pass more enjoyably. One of the great escapes from work-related tedium and stress, across the ages, has been music.


    Music has been a feature of physical work for hundreds if not thousands of years, serving a number of functions including synchronising movement, creating social bonds, relieving boredom and enabling communication. There are traditions of work songs that span a multitude of cultures and languages, including military marches, sea shanties, industrial folk songs, cowboy cattle calls, and agricultural work songs. Venezuelan work songs (such as Cantos de pilón) are an excellent example: these traditional folk melodies are often sung as an accompaniment to activities such as milking cows, harvesting coffee and producing cornflour.


    Work music has the power to engage our mind, absorb our perception of time and lift our spirits. All of this makes music an ideal accompaniment to both physical and low attention demanding chores, which would otherwise be draining and tedious.


    The history of the relationship between music and work in the modern age begins with studies of music in factories during the post-war period. These early psychological studies of the impact of music on worker responses, lead directly into the modern and ongoing controversy over whether we should have access to music at work: what are the benefits of being able to tap into music while at your desk, doing deliveries, or preparing food, and what kind of music should we be hearing? Is music actually good for productivity?


    The use of music is not restricted to private work settings but is also prevalent in more public, commercial work environments: in our shops, bars, restaurants, garages, airports … in fact, nearly everywhere we spend our hard-earned money we are surrounded by music. Why is music played in the commercial working world? How does it affect the way that we behave in these places? Do we really spend more, walk faster, or eat greater amounts?


    History of music at work1


    Some of the first psychological studies of music in the workplace took place around the time of the Second World War when the modern factory conveyor belt assembly line used so successfully by Henry Ford earlier in the century really came into its own on a worldwide basis, triggering an age of mass production. In this period before the widespread adoption of automated handling systems there were plenty of repetitive, tedious yet essential jobs along the production line that required a careful human eye and hand.


    Unfortunately our minds are not designed to carry out the same series of actions repeatedly for hours on end; boredom, lethargy and lapses in concentration are inevitable consequences of such work. Knowing this full well, factory managers began to investigate ways to enhance active productivity (increased speed and/or larger outputs) as well as minimise errors on production lines. One of the first ideas was to study the effects of piping music into the factory floor space.


    The British government introduced music in armament factories in the later stages of the Second World War2 and one of the first studies in this area was carried out in a fireworks factory.3 These, as have several similar papers since, found a small (typically below 10 per cent) but significant increase in measures of productivity during repetitive jobs in the presence of music compared to silence.


    As much as number crunchers would like to count every firework and relate this directly to ‘productivity’, it is also vital to consider indirect measures of productivity, such as worker well-being. Workers reported feeling less boredom and fatigue on days when music was played.4 It may be more difficult to quantify the impact music has on productivity as it relates to well-being, but it seems clear that improving wellbeing can have an effect on outputs and profits as happier workers are more likely to support their team and less likely to be absent.


    Why and how may hearing music influence productivity? We will go into this question in more depth soon when we dive into the psychology behind background music but the chief candidates for the increase in music-related productivity in these early studies were: 1) a boost in rhythmic synchronisation, which enhanced speed and hence regularity of output, and 2) physical responses to music such as singing and moving to the beat. These latter reactions were thought to contribute to increased energy levels, buoyed by positive impacts on physiological measures such as heart and breathing rate.


    This is human science, however, so nothing is 100 per cent effective. It is important to stress that not everyone likes music at work. Up to 10 per cent of workers would much rather be left in silence and some studies have shown that quality of work can be adversely affected by music when people feel this way.5 As we shall see later, the more complex the work is, the more likely it is that music will act as an unhelpful distraction and consequently will hinder rather than help productivity.6 Overall however, the message from the early studies was that for simple repetitive jobs music is better than nothing.


    The results from these factory studies began to reveal the effects of music on monotonous jobs and I certainly can agree, from my experience of cleaning windows as a young chambermaid, that music can be invaluable when it comes to engaging the mind during boring physical work. However, the kinds of roles that were put under the spotlight by these early factory studies are rapidly disappearing from the modern workplace thanks to mechanisation. We need to also look at environments where the majority of workers are engaged for at least part of their life – the office.


    Music in the modern office


    Should you listen to music while you work in an office? This was the subject of a study by Greg Oldham7 who looked at the use of stereo headphones in a multi-purpose office building in the US, where people were engaged in over 30 different jobs. Over four weeks he and his team tracked the progress of 75 individuals who typically brought in their own music and listened to it through headphones, and compared it to that of 181 people who did not tend to listen to music.


    The music group had significant improvements in performance (rated by the employers), better opinions of work (less likely to be planning to leave), satisfaction with the work environment and better mood states, being more relaxed and enthusiastic.


    An obvious problem with this study is its ‘quasi experimental’ nature – people were not randomly assigned to the two groups (music or no music), meaning it is hard to conclude that music listening was the thing that influenced their responses. All we can assume is that people who like to listen to music at work find it helps with their productivity and work satisfaction. So let’s think about what happens if you take music away from these kinds of people.


    Teresa Lesiuk asked what happens when you remove a music-lover’s music in an office setting.8 She followed the working lives of 56 software developers from four different companies across two different cities. The study itself was a time-based intervention whereby Lesiuk monitored reactions to music for two weeks, then removed the music for one week, and finally reintroduced it again for a final week.


    During the music weeks the developers could choose from a wide range of tracks from a 65-CD library and could listen in the privacy of their booths. They had to avoid music completely in the middle ‘no music’ week.


    In the weeks when the developers had access to music they measured significantly higher on mood. There was a noticeable dip in mood in the ‘no music’ week that then rebounded again when music was reintroduced in the final week. Quality of work was also rated as lower in the ‘no music’ week, and rebounded when the music came back.


    One of the largest effects in the study was that of measured time-on-task: people took much longer to accomplish their jobs when their beloved music was taken away. Although this study lacks a proper control group, it seems clear that when people are used to being able to listen music in the workplace, removing it can trigger negative effects associated with psychological withdrawal.


    Following on from this research, Anneli Beronius Haake conducted the first large-scale studies to chart the way that music is used in UK office settings and how it makes people feel. The conclusions from her research help to highlight how music has multiple pathways to increasing work satisfaction and productivity.


    Firstly, Haake carried out a survey of the listening practices of 295 individuals who worked within computer-based UK offices.9 Their occupations spanned administrative and management roles, as well as media and cultural services, medicine, science and technology, and teaching. She looked at how people chose to listen to music and what functions people felt music served. She also asked questions about what type of music people liked to listen to in the office and what reasons, if any, would put them off listening to music in this context.


    The most popular workplace artists were Arctic Monkeys, The Beatles and James Blunt, a result which reflects the UK sample. The most popular work music genre was classical, with rock, pop and indie falling into a close second place. The least popular work music genres were soul and funk. Radio stations were also mentioned frequently as popular ways to listen to music in the office, with BBC stations taking most of the top spots.


    Haake argued that the sheer variety of work-based music listening habits supports the idea that there is no typical best ‘office music’. Therefore it is probably a bad idea to simply pipe music into a general office space containing many individuals who have different tastes, preferences and personalities.


    People in this survey were listening to music for 36 per cent of their working lives, using headphones on 86 per cent of occasions. No one individual factor, including age, gender, stress levels or occupation, predicted music listening habits. One exception was that people who felt more stressed were more likely to report that music was relaxing. Music listening in the modern office environment is therefore a largely private pastime (hence the headphones) that each individual tailors in keeping with present demands and that can help manage stress.


    Building on these results, Haake conducted interviews in order to understand how different situations and motivations influence music listening choices at work. One idea that came across strongly was that music creates an ‘auditory cocoon’ for people, isolating them from potential sources of stress and giving them a sense of escapism to a personal space within a public environment.


    I often think of this cocoon idea when I see people charging around the London underground with headphones attached to their heads. Music in this case provides a welcome illusion of detachment; minimising the sounds of other commuters, tube trains flashing through tunnels and suitcases banging on escalators. Haake’s office survey found that this self-created musical bubble can be especially useful in the workplace as it not only blocks stressful sounds but also replaces them with a source of inspiration and creativity. By these methods music can aid concentration, boost task performance and reduce the potential negative psychological impact of a long work day.


    We must also consider the downside to music in offices. Some people in Haake’s survey believed that music listening was viewed as unprofessional and avoided listening at times when they could be seen by senior colleagues or clients. This idea seems to underlie the misunderstanding that someone who is listening to music cannot possibly be working to their optimum. This is not true. In an open office situation it is important to be considerate to others and ‘present’ in the work space, but we should also accept that private music can be helpful. And as we have seen above, removing music as an option for someone who is used to its presence is probably going to do more harm than good.


    There is a delicate balancing act to be achieved between the potential for music to distract or enhance performance. The key message is that music can help an individual in certain work situations. The important thing is to be consciously aware of the choices that we make. Since the effects of music are highly individual, each of us has to acknowledge when music is helping and when it is hindering – for optimal work success we must always employ ‘smart music listening’.


    Is background music good for work?


    Studies of music in the workplace draw heavily from literature on the general effects of background music, and it is here that we find answers to the questions of why and how music affects us in the workplace. Understanding these forces is an important step in developing ‘smart music listening’ techniques.


    The types of study I will discuss in this section are not overly concerned with the work environment. They are relevant, however, as they tackle the question of whether music can aid cognitive or motor performance in all kinds of arenas such as studying, reading, problem solving and everyday tasks such as driving.10 Most importantly, these studies are carried out in a controlled, scientific way so we can look carefully at the effects of music as we try to carry out other simultaneous tasks.


    At the heart of all of these studies are a handful of mechanisms which hark back to the ‘Mozart effect’ (see Chapters 2 and 3): psycho-physiological arousal, cognitive engagement and mood effects.


    Psycho-physiological arousal


    Arousal is an umbrella concept that describes your level of physical and mental alertness at any one moment. The most cited scientific model that relates everyday task performance to psycho-physiological arousal is the Yerkes–Dodson (Y–D) curve from 1908.11
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      A Hebbian version of the Yerkes–Dodson curve.

    


    This model and accompanying theory postulate that each person’s ‘base’ level of psycho-physiological arousal is somewhere on this upside down U-shaped curve. Some people have a naturally high level and some people have a much lower level; the peak of the curve is the optimum where we are all able to achieve our best performance.


    Music is an agent that can increase (push us towards an optimum) or lower (push us over the top) our position on the Y–D curve depending on the characteristics of the music, such as its complexity, volume and familiarity.


    The effect of music on psycho-physiological arousal is one mechanism proposed to explain the so-called Mozart effect, whereby listening to music can temporarily improve performance on a spatial task. In studies of performance, the Y–D curve is often cited as an important factor that explains why, for example, fast and loud music can have a detrimental effect on reading comprehension compared to slow, quiet music:12 the fast and loud music is more likely to push you over your optimum level of arousal and performance will consequently fall down into the area of weaker output.


    Cognitive engagement


    Cognitive engagement describes the level of attention that we are able to devote to a task. An optimal state of cognitive engagement is a ‘flow state’ where motivation is focused on the job at hand and task performance is optimised.13 One recognisable characteristic of such a state is that we tend to lose track of time.


    Music has the potential to contribute to a flow state partly in relation to psycho-physiological arousal (which is tied to attention) but also by the nature of our limited attention system. In theory we have a certain amount of attention that we can devote to tasks; if we try to do too much then we experience anxiety and if we use too little then there is the danger that we drift off into boredom. In effect, music can soak up that extra unused attention during a simple task that may otherwise contribute to boredom and a subsequent sudden need to surf the net or call a friend.


    Mood


    The effects of music on mood are well recognised (as seen in Chapter 3, and as we shall see again in Chapter 6). In relation to studies of task performance, music mood associations have also been called upon to explain findings such as the Mozart effect, as upbeat music that improves mood results in better task performance compared to slow, sad music that depresses mood.14


    Mood and arousal are often seen to go together but it is possible for them to diverge; for example, you can be in a positive mood and either very relaxed or very alert. Therefore it is important to consider both arousal and mood as independent agents that can be influenced by background music.


    These three agents, arousal, engagement and mood, all play a role in our response to background music individually and in combination. ‘Smart music listening’ is a balancing act that requires a person to gauge their own level on each of these factors and then to assess the demands of the task at hand. Smart music listening can then add a positive contribution to a task when it is used to adjust any or all of the factors towards an optimum for performance.


    Even when we take into consideration general influences of arousal and mood, music does not impact in the same way on everyone. We need to consider the influences of personality, preference and choice.


    Personality


    The last thing I did as part of my honours degree, back in 2003, was to design my very first experiment. I wanted to understand why we choose to listen to music in certain situations; the problem was that I had no idea where to start. One evening I came home from university to find my boyfriend of the time engrossed in a computer racing game. I slumped down on the sofa and watched his progress impassively for a while, glad of the distraction from my thesis dilemma.


    Then an idea struck. Before each race, my other half was taking time to choose the music he wanted to hear. I asked him why. He said that the automatic music selection within the game software was ‘rubbish’ so he always had to select something more engaging. Was it because he didn’t like some of the music? No, it was all pretty good, but some of it was more ‘effective’ than others. He believed that modulating the music level would improve his performance. I decided then and there – that was my thesis.


    I think my professor was rather bemused the next day when I announced that I needed a room decked out with a sofa and a computer game console for my first experiment. Nevertheless we managed to obtain a TV from the home studies team and my other half kindly parted with his PS2 for four weeks.


    The next step was to get some music. I decided to remain as true to the genre as possible and contacted computer game music composers. Many were kind enough to donate tracks for my experiment and I gathered in people to help me pre-rate the music for levels of excitement, complexity, engagement and variety. My aim was to select some low, medium and complex music in order to see if these different levels really had an effect on the way that people raced during a computer game.


    On top of this I planned to have two upper levels where I added first the lyrics and then all of the game sound effects on to the most complex musical condition. Including the silence condition at the bottom, I now had six increasing levels of musical sound complexity in my computer game experiment.


    During this design phase I came across an intriguing finding that changed one vital aspect of my experiment. Apparently, people with different personalities responded in a different way to background music. In particular I was struck by an experiment conducted by Adrian Furnham and Anna Bradley on the effects of background music.15 They were interested in the influence of one personality trait: extraversion.


    In 1967 Hans Eysenck16 stated that extraverts and introverts differ in their level of cortical arousal, with extraverts having a lower baseline level than introverts. Think of this baseline as being like an internal source of stimulation or ‘psychophysiological arousal’, as I described in the last section.


    You will remember that we all have an optimal level of arousal (the peak of the Y–D curve) where we function at our best, and because of this difference in baseline levels, introverts and extraverts differ in how much more they need to get to that optimum. Extraverts are naturally lower down on the left-hand side of the Y–D curve and introverts are comparatively higher up.


    As a result of their higher level of internal arousal, introverts seek out less stimulation from the external world, preferring quieter and more familiar environments. They are already closer to their optimum point so do not need too much more before they are pushed over the edge into the area of poorer performance. Extraverts on the other hand, with their lower level of internal excitation, seek out stimulation, such as daredevil activities. They have a longer way to go to reach their optimum. Furnham and Bradley drew a clear prediction for their study of background music: extraverts should benefit from more musical stimulation whereas introverts probably won’t.


    The participants in the Furnham and Bradley study listened to three upbeat pop songs (‘Sowing the Seeds of Love’, Tears for Fears; ‘New Sensation’, INXS; and ‘Strange Brew’, Cream) while completing memory and reading tasks. As expected, the introverts had poorer memory for the things they had observed when music was playing compared to the extraverts. The introverts also had a lower score on the reading task when it was carried out in music compared to silence. Finally, the introverts reported that they were less likely to work with the radio on at home, listened to the radio less in general and found it more distracting during the experiment.


    When I read this finding as an undergraduate I rethought one aspect to my computer game experiment. Maybe my partner was an extravert. It made sense on an intuitive level: he was certainly much more comfortable in a crowd or at a party compared to me, and to my horror he had recently begun to talk about skydiving. Maybe his desire to pump up the level of the music in his computer games at home was being driven partly by his personality. So I opted to test the impacts of game music on groups of introverts and extraverts.


    My experimental findings replicated the Furnham and Bradley study result nicely: my introverts did worse in the most complex music conditions compared to the extraverts. Not only this but my extraverts showed a clear improvement as I pumped up the musical complexity. Introverts on the other hand got better up to about the middle level of complexity and then their performance started to go down as the level increased.


    My experiment and that of Furnham and Bradley show clearly that background music complexity has a different effect on people’s task performance depending on their personality.


    There is, of course, another explanation. Because extraverts tend to listen more to music in their everyday lives we can’t rule out the possibility that all we did in these studies was create a more familiar environment for them.


    Whether you buy the psycho-physiological response theory or another explanation, these studies and others conducted since17 have shown that personality can influence task performance in the presence of background music.18 Going back to our initial workplace question, the implication of these results is that unless you can guarantee that all the people in a work space have a similar personality then you are unlikely to be able to select music that has a positive effect on everyone.


    Preference and choice


    In the early factory studies of workplace music there is often no description of the music heard other than a broad category such as ‘dance hall’. And a fair few modern studies do not compare different kinds of music, preferring instead to simply compare the difference between music and silence. We know from discussions in earlier chapters that this type of research design is limited as it tells us nothing about music in particular – it only informs us about the effect of doing something other than nothing. For all we know you may get a similar effect if you pipe in an audio book, the shipping forecast or animal noises.


    If we are going to work out how music impacts on productivity and performance at work as opposed to other types of sounds then we need to explore what kinds of music have an influence on our psyche at work and why. In fact, personal preference and choice over music selection may be the most important influences of all.


    A lack of choice and control over the music that we hear is frequently cited as one of the main reasons for a negative appraisal of that same music.19 Simon Frith likened this adverse reaction to a social response to territory marking. In this sense, background music is an overt display that someone else has control of the space where you find yourself; this display can really irritate us.


    Back in the lab, Joseph Parente found that people completed an attention-demanding test better in the presence of their preferred music than in the presence of their least preferred music.20 Equally, more recent studies of music preferences and the effects of self-selected music have re-emphasised the importance of music preference and familiarity in everyday listening.21


    So why don’t scientists take more care with personal preferences when selecting music for experiments? Simply put, if researchers allowed people to bring in their own music to play during a test then people would likely bring in so many different varieties (slow, fast, loud, soft, all manner of genres) that it would be impossible to control the situation in the way that science demands.


    The reality is that even if I did a huge study and found the most effective piece of background music for work then it would still have little positive influence on task performance if you hated it. So ‘smart music listening’ must take into account individual preferences and, ultimately, give an individual as much perceived control over the selection as possible.


    The bad news


    The studies above make it clear that background music can help some people, some of the time, when we apply ‘smart music listening’. We must not overlook the fact, however, that sometimes our performance does not benefit from music, whether the task is a driving game22 or one that draws on vigilance,23 memory24 or writing.25


    How do we reconcile these positive and negative results? In 2011 Juliane Kämpfe and colleagues carried out a large overview of studies into background music.26 She found nearly 100 suitable studies that were classified into a positive or a negative effect of background music on performance. The studies were also classified based on the type of performance they measured: ‘mundane behaviour’ (eating, driving), ‘cognition’ (reading, maths), or ‘emotion’.


    Overall, Kämpfe reported that background music had no effect on cognition and only small effects on mundane behaviours. The strongest effect of music she found was on emotional responses, but this result was still rather small and unimpressive. Kämpfe was also able to look at the effect of music over different time periods, as far back as the 1970s – she noted no systematic change in effects that aligned with the increased exposure to music over recent decades.


    This main set of findings is, of course, a bit general as it comes from combining together the results of many tasks. We are most interested here in effects that relate to work performance; and helpfully Kämpfe broke down the music effects for different tasks. Here the results are clearer.


    The types of task that are most relevant to work relate to memory performance, reading and concentration. When it comes to jobs that tax our memory, overall there is a slight negative effect of music on performance. When it comes to reading, the result is the same, a minor negative impact. It seems that when a work task is complicated and requires a decent amount of concentration then most people (NB not all people) would perform better in silence compared to music.
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    So after all that, is music helpful in the workplace?


    I believe that music can help work productivity the most when we are engaged in simple, repetitive jobs, as it can counteract the negative side of such work on our physical and mental state, helping stimulate motor movements and boosting mood and arousal, without dragging significant attention away from the task at hand.


    When considering whether music is helpful or not overall, it is important to remember that some people do not enjoy background music and certainly not the type of music that was originally designed to assist work. There was a backlash against the use of so-called functional or ‘canned’ music in the 1970s and 80s. Musicologists rightly objected to the use of music as a manipulative work tool and the development of mass-produced music – e.g. ‘Muzak’ – for this purpose.27 There are many organisations who still believe that it is unfair to subject people to music en masse.28 The right to auditory privacy is one that must be taken seriously, as not everyone reacts well to music, even in situations where research has shown overall positive effects on both productivity and workrelated satisfaction.


    When we are talking about your average working day in a modern office environment, there is little evidence that exposing people to music helps them to work significantly faster or better unless they are the type of person that already likes to listen to music while they work. In the case of such people, taking away or blocking music access will likely see a reduction in workplace satisfaction and decreased work output.


    So the golden rule is choice. I hope we will never see an age where music is piped out in open offices, because the influences of personality, preference and choice mean that this action will likely impact negatively on as many people as it pleases. I am convinced, however, that providing access to music, for those who choose to listen to it in a private way, and encouraging ‘smart music listening’ (i.e. dependent on the cognitive demands of the task), makes for a better working environment than a strict ‘no music’ policy.


    Music in the commercial world


    With a thorough understanding of the effects of music in the workplace, we can now take a different route and consider the effects of music upon the consumers of modern work environments. What about the diners, shoppers and customers? How does the music we play in this type of workplace affect consumer behaviours?


    Most of you are probably aware of the pop psychology ideas that music makes us move faster, eat more, or buy more in shops and restaurants. And no doubt many people assume that this is why businesses must be interested in playing music. However, the real story is much more involved and interesting, and many businesses could learn a thing or two by glancing at the science.


    Just before we delve into the impacts of music on the consumer, let’s hold back for a minute and consider the people who work in these environments. Good businesses should and do consider the effect of music not only on the consumer but also on the staff. After all, we are talking about shops, restaurants, bars where people work every day. One excellent reason to consider playing music is for the benefit of the staff.


    When I was sixteen I worked in a little gift shop in my home town of York. The shop always played background music and this was one of the main things I enjoyed about the atmosphere. In fact, this was the first place I was introduced to a haunting American vocalist and guitarist by the name of Eva Cassidy, whose music I have enjoyed ever since.


    Quite apart from the potential influences of music in the workplace that we have already discussed, such as improving mood and boosting alertness, there is another magic trick that music performs in this type of environment for the benefit of hardworking staff: it can play with time.


    Music absorbs time


    We are often left bemused by the passage of time because our internal clock can be easily influenced by how we feel (emotional, tired, and too hot29) and by things that draw our focus.30 Music that we enjoy can also sway our sense of time, by altering our mood and acting as an attention-absorbing time shield that protects us from being overtly aware of the passage of time.


    Sometimes music causes time to fly. Time used to drag when I worked in my little York gift shop on a Sunday. On this particular day I was usually alone, with no one to talk to apart from the passing trickle of Sunday shoppers. On these slow days the shop’s enjoyable background music helped absorb the endless minutes as I dusted ornaments and refreshed pricing labels. I learned the words to the Eva Cassidy songs and sang along (in my head, to preserve the ears of any passing customer).


    The new and interesting music captured much of my excess attention that was not demanded by the work tasks that I had performed over a hundred times before, attention that may otherwise have been focusing on time cues such as the ticking clock or the slow dimming of the light outside. As such, my concentration level continued on middle-ground optimum; the day did not whizz by but the music took away the drag.


    Music for time absorption is equally important for consumers in shops and restaurants/bars. Waiting is a top annoyance – waiting at a changing cubicle, waiting for till service, waiting for your meal, waiting for the bill. The best businesses reduce the experience of waiting by adopting place filler techniques to break up your sense of time passage. An example is topping up your water to give the impression that although the thing you are waiting for (your meal) has not arrived, the level of service continues. Some businesses also use music to successfully warp the passage of time in their favour. In this case we tend to find higher perceptions of the level of service.


    An important point however, is that the relationship between music and the passage of time is not always oneway or intuitive. Music may help time pass when we would otherwise be bored and/or waiting but what happens when we are busy shopping?


    Richard Yalch and Eric Spangenberg31 compared the effects of music familiarity on shoppers’ estimates of the amount of time they spent shopping and the actual amount of time they spent shopping. In a replication of earlier studies,32 people shopped for slightly longer when they were exposed to unfamiliar music compared to familiar music, though they actually felt that they had shopped for longer when they listened to familiar music.


    How might we explain the feeling that more time has passed when the shoppers heard music that they knew? Surely this finding goes against the conventional wisdom that ‘time flies when you’re having fun’?


    The researchers argued that when people listen to familiar music they get a boost in psycho-physiological arousal linked to enjoyment and that this effect can disrupt their perception of time. But because familiar music is more easily processed by our memory, we can take in more of the detail, thereby leading us to think we recall more time passing than when we try to process unfamiliar music. This process can lead us to overestimate the passage of general time.33 Think of it as a magnifying effect of familiar music.


    Music and the consumer


    Let us continue thinking about ourselves as consumers and the potential effects of music on how we behave in a shop or restaurant. Is there any truth to this idea that the presence of music influences how fast we move or how much money we spend?


    There was a surge of music psychology studies in consumer environments in the mid- to late 1990s and there have been a handful of applied studies since. This number is still relatively small compared to other fields, largely due to the difficulty in carrying out scientific studies in real consumer environments. Although shop and restaurant owners are keen to understand how to get the best out of music, they are often reluctant to let a group of scientists loose with their space and, potentially, their profit margin. However, the work that has been done has benefitted our understanding of the impact of music in these environments.34


    Does music make us move faster?


    Yes, it really does. One of the earliest studies in this area was conducted by Patricia Cain Smith and Ross Curnow in 1966.35 They varied sound level (loud or soft) in supermarkets and found that people chose to spend significantly less time shopping during the louder music sessions. Interestingly, however, they found no significant difference in the sales between soft and loud sessions. It seems that people spent similar amounts of money whatever the volume but went about their business quicker when louder music was played in the background.


    You could suppose many mechanisms for this effect; maybe people were annoyed by the loud music so got around the shop as quickly as they could. Not many people mention this possibility in the pop psychology consumer articles that cite this study but the fact that the loud music did not influence immediate sales that day does not mean that there are no negative effects of a loud music strategy in the long run. This study highlights the importance of not only looking at footfall or receipts – consumers can provide invaluable information about why they behaved the way that they did if only people would ask them.


    This early supermarket study inspired one of the most discussed experiments in music consumer research, that of Ronald Milliman in 1982.36 Milliman was interested in the influence of music speed on consumer behaviour, rather than volume. He trialled fast (94 beats per minute or more) and slow (72 beats per minute or fewer) instrumental music as well as a no music condition in a medium-sized supermarket in the nine weeks between New Year’s Day and Easter. Importantly, the customers were asked whether they remembered music playing, although there is no record of personal reactions to the music.


    Milliman recorded how long it took people to move between two pre-designated points in the store to give a measure of consumer pace. People moved slower with the slow music (128 seconds) and faster with the fast tempo music (109 seconds). When people heard no music their result was in the middle of these two figures (120 seconds). So the evidence suggests that music tempo was either slowing people down or speeding them up.


    Of more interest to the supermarkets was the finding that people spent more when they heard slow tempo music ($16,740.23) compared to fast music ($12,112.85) – a 38 per cent increase in sales volume. An increase in spending in response to slower music has also been reported in restaurants in Scotland, where people dined for 13.56 minutes longer and spent 19 per cent more when the music was slow compared to fast.37


    Were people aware of the presence of music in Milliman’s study? In the ‘no music’ condition nearly 10 per cent of people thought they had heard music. In the slow and fast music conditions this figure increased to a measly 12 per cent and 13 per cent respectively. It seems therefore that when there was music, it went largely unnoticed. This result may be a function of the age of the study, conducted as it was at a time when music in stores was less prevalent than it is today. The important take-away point though is that awareness of the music did not increase significantly as the music speeded up, so the effect on consumer pace is not something that appears to rely on conscious awareness of music.


    Many retailers base their music choice on reports of the Milliman study, and I can see why, as it is one of the best I have read in terms of being well controlled and executed. However it is dated and we need to look more now at the full range of modern retail outlets. Signs of a positive shift in this direction come from studies into alternative environments such as in craft markets38 and telesales39; both have shown that the presence of music is associated with people choosing to linger for longer.


    We even see an effect of music on movement when people are sitting at their computer. Chien-Jung Lai and colleagues40 explored the effects of music tempo (fast or slow) and listening scenario (the same music continuously; the same music while browsing different web pages; and different music while browsing different web pages) on behaviour in an online store. Participants viewed more web pages and underestimated the passage of time more when they heard fast music. Playing different music was associated with more browsing, overestimating time passage and poorer memory for what had been seen. Continuous playing of the same music resulted in the best memory for the online store.


    This last study asks new and important questions about the relationship between background music and our movement in commercial worlds. It is all very well measuring pace and time perception and showing that music can alter both, but studies need to focus on what people take away from their shopping and eating experiences if we are to understand how these visits may alter future consumer decisions. You may have moved faster in a store on one occasion because of the music but if that left you with a negative impression or no memory of the products then we must question the value of this strategy for the business.


    Does music make us spend more?


    In the last section we saw a relationship between slow tempo music and spending more in a supermarket, probably as a consequence of how much more slowly we move around the aisles. Furthermore, people spent more money in a restaurant in Scotland when they heard slower music. But do these results replicate? And, importantly, do they hold for other consumer environments?


    When it comes to money spend, research has had more luck manipulating genre rather than tempo or volume. That is not to say that these other factors are not potentially important contributors to how much we spend, but the strongest results have come from altering music at the level of genre.


    Charles Areni and David Kim41 looked at the influence of playing either Top 40 music (The Traveling Wilburys, Fleetwood Mac, Robert Plant, Rush) or classical music (Mozart, Mendelssohn, Chopin, Vivaldi) in the background while people shopped in a wine store. When people shopped during the classical music phases they spent more money (an average of $7.43 compared to $2.18) and purchased individual bottles that were more expensive.


    This finding has been supported by a British study carried out in a restaurant. Here people chose a more expensive meal when classical music was playing as opposed to pop music,42 though this effect was driven largely by people spending more on starters and desserts as opposed to main courses or drinks.


    Why we choose to spend more in certain musical conditions is still a debated issue. One possibility is that people enjoy their time more in these environments. The classical music used in these kinds of studies tends to be instrumental only and it may be that people enjoy the chance to chat with a fellow diner or shopper in the absence of vocal music and as a consequence of this good experience they felt more inclined to spend. A simple preference for classical music in the people tested also remains a potential explanation for the effect.


    Another possibility, and one that has captured more media attention, is that the music creates an environment which primes a context-appropriate response: in a more upmarket place we are subconsciously driven to spend more money because we feel it is what we are supposed to do. This may be the case. Alternative research, however, suggests a flipside to this theory whereby classical music can have a negative effect on purchases in some environments. In one study people were found to leave a restaurant earlier and consume less alcohol when background classical music was played as opposed to pop, jazz, easy listening or even no music43.


    There is a hidden factor in all of this that may help to clear up why the same genre can have positive effects on spending in one environment and not in another. There is not one simple formula for the effect of music on either movement or spending; it depends on ‘fit’.


    Musical fit


    One of the biggest influences on how we react to music in the commercial world is the level of fit with the environment. You can forget most of the effects highlighted in the last section to do with moving faster or spending more money if the music does not fit with the surroundings. In such cases, people are more than likely to take a quick scan and walk right back out again.


    What is musical fit? I consider commercial musical fit to comprise two different ideas: how music aligns with an individual’s perceptions of their immediate environment (the shop or restaurant) and how well it agrees with their subconscious ideas about the brand. The success of musical fit influences what we choose to buy and, more generally, how we feel about a brand and the likelihood that it will inspire loyalty in the future.


    Instant choices


    Musical fit can prime our impulse buys. The most famous example is that of the supermarket where researchers played either German or French music. When French music was played, French wine outsold German wine by roughly 3:1. When German music was played, German wine outsold French wine 2:1. In an echo of the finding reported by Ronald Milliman, the wine shoppers were generally unaware of why they had chosen a particular bottle.44


    Another nice example for you romantics out there is the study in a flower shop. Céline Jacob and her colleagues played either romantic music, pop music, or no music in this environment. The mean amount of money spent on flowers was significantly higher in the romantic music condition compared with the other two. The pop music condition did not lead to an increase in the amount of money spent compared with the no music condition.45


    These two studies together demonstrate the effect of musical congruence in priming consumer behaviour. The music in these cases fit with the environment as well as with a certain instant reaction (indulging in romance) or selection (wine from a particular country). There is a strong argument that the music inspired these choices.


    In general, consumers are more likely to purchase products when the music associated with them is well matched. This is because, cognitively speaking, we love a situation where nothing is clashing or competing for our limited attention and where, consequently, the drain on our processing resources is minimised. Well-matched music can create this kind of easy-to-process environment and act as a seamless ‘cue to execution’.46 These effects, matching associations and positive reactions, also work for brands.47


    Michael Beverland and his team revealed the importance of musical fit on customers’ idea of a brand through a series of twenty in-depth interviews.48 Music was found to be an important initial signal as to the brand’s position, image and quality. Another clear result was that when a person perceived well-matched music and store/brand image they experienced delight that then fostered brand loyalty. One of the most telling quotes was provided by a person identified as ‘Melissa’, talking about a furniture store:


    
      ‘It’s South American music and it’s got that whole ethnic feel. I love it. The music fits in perfectly and it almost made the environment more jovial… It’s like it could be in South America, because of the music… You just feel welcomed there, you feel at ease’.

    


    The secret messages in music


    Our impression of a brand is not only influenced by how well the music fits but also the ideas or messages the music communicates on top of this congruence. Mark Zander asked 132 people to listen to 30-second radio commercials for a fictitious brand of mineral water and then rate the endorser’s personality, their brand impression and their future buying intentions.49 They heard three different musical backgrounds to the same advert: lively swing music, a slow piano ballad or no music at all.


    All the music was rated as congruent with the brand but the two musics created different impressions of the spokesperson and the brand, and provoked different reactions. The endorser was seen to have the most self-control when he spoke over the lively music. With the quiet music the brand itself was rated as more ‘soft, reserved, devoted and gentle’ as opposed to those who heard the swing music, who rated it as more ‘agitated and animated’. Moreover, Zander reported that these brand associations were quickly learned and hard to undo, as participants had made a connection between music and advert, preferring always the first versions they heard, after only a couple of exposures.


    All this research highlights the multiple levels on which music can operate and why it is so important to go beyond simple ‘fit’ and think about what the music alone may contribute to consumer messages. Music is capable of being a player in a brand concept but you must be careful to understand its impact on top of this supportive role.


    [image: music]


    In this chapter we have taken a tour round the world of work from many different angles and explored how and why background music can influence the way we behave, think, react and feel in work environments. The next step in music psychology research will be to move away from searching for largely fruitless generalised effects (there is no one ‘best’ music for work) and strive towards effective assessment of critical variables, such as feelings of control and consumer reactions, in the many individual varied and complex situations that make up our modern working world.


    In the next chapter we will take a breather from all this thinking about work and indulge in some relaxation. We use music for our play even more than we use it for work; it is inherent to many of our fun rituals surrounding sport, dance, romance and TV/films. How and why has music become interwoven within our play activities and how does it affect our precious downtime?

  


  
    Chapter 6


    Music at play


    ‘There’s people making babies to my music. That’s nice.’


    BARRY WHITE


    The last chapter examined how music has woven its way into the many different manifestations of our working world. This chapter will expose how music is also an important part of our downtime, our leisure – our ‘play’.


    It is not surprising that music has become such a central part of our leisure time, as it’s clearly something that we enjoy. However, music consumption by itself is not something most of us tend to do much anymore. By that I mean it is rare for people to just sit quietly and listen to music for pleasure. In my case the last time I did anything like that was well over a month ago when I decided it was time I sat down and listened to the 45s I had been given by my dad. I had a great time reminiscing and dancing around (yes, I do that) and thought to myself, ‘I should do this more often’; naturally, I have not done it since.


    Some of you will be regular concert goers or festival attendees. This is probably as close as most of us get to a music-focused, relatively high-investment activity in the modern world. On average I go to the opera, a show or a gig two to three times a year and I always have a wonderful time but it is a treat rather than a regular pursuit. Most of us could, if we wanted, just sit and listen to music any day of the week, as I did that one rainy afternoon with my dad’s 45s. But the fact is that we don’t.


    Music psychologists exposed our lack of interest in focused music listening by conducting Experience Sampling Method (ESM) studies, where participants are prompted at regular intervals during their everyday life (typically by text message) to report on their music listening behaviours and reactions. Using this method in 2004, Adrian North and colleagues1 confirmed that music was far more likely to be heard during leisure as opposed to work time but also that this music exposure was mostly heard as a backdrop rather than being the primary focus of attention.


    A recent follow-up study by Amanda Krause2 confirmed that, thanks to modern technologies, music has moved into nearly every aspect of our leisure world. Moreover, Krause made the important point that this evolution of music listening has been an active decision on our parts rather than a passive reaction to the boom in music access. We put music in our play time because we want it there.


    Instead of listening in a focused way we have brought the music that we love into the background of our leisure time, in much the same way as we have invented ways to bring it into our working lives. When it comes to play, however, we have been more inventive than we have been at work; we use music for numerous rituals and pastimes including dance, romance, cinema and exercise/sport. In this chapter I will explore all of these activities, uncovering the role of music and exposing how important it is when it comes to maximising our enjoyment.


    Music and dance


    Dance is rhythmic movement. The origins of dance stretch far back in human history and, as far as we can tell, dance and music have always been intricately linked. There are languages that make little differentiation between the words for dance and those for music.3 Music and dance also have many overlapping purposes. Performance of either makes extensive use of movement and sound, allowing an individual to demonstrate skill and stamina as well as empathy. They are mediums by which we can make expressive gestures, with the aim of both communicating and triggering emotion in an audience.4 Music and dance may also have both evolved as part of a human coalition signalling system, allowing us to form and strengthen social group bonds, and signal group membership.5


    Having said this much, music psychologists pay relatively little attention to dance in their research, preferring instead to study music in isolation without its long-standing cultural partner. To a certain extent this is justified as there are many forms of music that were never intended to be paired with dance. And some forms of dance can be beautiful in the absence of music. The fact remains, however, that music and dance go together naturally for humans, indicating that they must, at some point, have been combined to communicate something unique and special. What exactly does music add to dance, other than a simple auditory signal to bring us together?


    Animals move to the beat


    We gain interesting insights into the reasons why music and dance may have come together by looking at animals and their ability to move to the beat, which is an important component of dance.


    There are numerous examples of animals that use coordinated vocalisations or movement displays as signals. On the vocal side, gibbons and cuckoos duet to defend their territory, while whales, mice and skylarks sing to attract a mate. On the movement side, Jamaican lizards bob their heads and perform vigorous push-ups to attract a mate while mute swans rotate in synchronised circles to regulate their borders. Finding an animal that both vocalises and synchronises beat-like movements however, is another matter.


    One reason for a lack of dance-like behaviour in animals may be that the majority are not able (or willing) to move to the beat in music. I am not talking about clever synchronised movements here; I am talking about the equivalent of tapping your foot to the beat. For most humans this is easy. For most animals this is seemingly impossible.


    Humans may be born with the understanding necessary to move to a beat. The beat, the thing we tap along to in a great track – the pulse of music – is not something that necessarily needs to be explicitly audible in music. Musicians do not need to emphasise the beat of music constantly in order for us to sense the pulse. We are capable of extracting the beat from music and, in most cases, a good beat will entice us to bob our head, move our foot, or snap our fingers.


    Beat that is not audible is often referred to as ‘implied’; it is something we perceive out of the sound, like the way we extract a sense of depth in a flat picture. A great example of the use of implied beat exists in groove-based music where the beat often emerges from a complex, multilayered and syncopated pattern of rhythms and instrumentation. Groove music is present across a range of genres including funk, soul, hiphop, drum and bass, jazz and world music.6


    You don’t have to be a trained musician or even an adult listener to get ‘beat’. Henkjan Honing and colleagues demonstrated that newborn babies, even when they are asleep, exhibit an identifiable brain wave signature in response to a violation of a basic beat.7 In Chapter 1 we saw that Honing made use of implied beat, using simple drum patterns, and measured the responses of newborns to a dropped beat. The significant change in their brain wave signature in response to the dropped beat indicated that these infants were sensing the beat, as they reacted when it went away.


    Honing conducted a follow-up study with adult rhesus monkeys to determine if their brains showed a similar beat detection response. It turns out that those monkeys were sensitive to the basic temporal structure of the music, such that they noticed when important notes were removed. But their brains did not respond to a dropped beat.8 It appears that some of our closest ancestors hear music at only a surface level, without the cognitive skill of extracting the hidden groove.


    It is not only our closest animal relatives that apparently lack the ability or inclination to move to the beat. There is little evidence that animals like dogs or cats, which have lived in domesticated situations with humans for thousands of years, spontaneously respond to the pulse in music without being cued or pre-trained.


    Oddly enough, though, this lack of interest in moving to the beat is not true of all animals. So far scientists have identified a rather strange-sounding collection of animals that may be able to move to a beat. These include some species of parrot, songbirds, dolphins, bats, seals and elephants. What do we have in common with this motley assortment of creatures, and what does this tell us about the nature of music and dance?


    ‘Snowball’ is the name of probably the most famous animal in music psychology. If you have not heard of him then he is easy to find by typing ‘snowball dancing’ into your preferred search engine. Snowball is a male Eleonora or Sulphur-crested cockatoo (Cacatua galerita) who first came to the attention of science in 2007 when he arrived at the Birdlovers Only Rescue Service in Indiana (USA). He was dropped off at this shelter with an accompanying CD of his favourite dance songs. Aniruddh Patel and his colleagues have spent many hours since observing Snowball and putting his ‘dancing’ to the scientific test.


    The researchers took Snowball’s ‘favourite song’ (‘Everybody’ by the Backstreet Boys) and altered the original recording speed to make versions that were both slower and faster by up to 20 per cent. They then filmed his dance-like movements, paying particular attention to the synchronisation of his head bobs to the beat of the music.9


    Snowball did not move much to the very slowest versions of the song but he did bob along frequently to many of the faster versions. In all cases his head bobs were fairly well aligned with the beat, certainly above chance levels. This result represents a remarkable feat considering Snowball is highly unlikely to have ever heard his favourite song at these fast tempi.


    The discovery of dance-like musical synchronisation10 in a non-human animal gives us clues as to why music is so important for our dance rituals. Animals that are capable of synchronised beat movements, like Snowball, rely heavily on links between the auditory and motor parts of the brain, as these facilitate the ability to vocalise and imitate other animals’ cries. These facts lead people to speculate that the ability to vocally imitate may have driven the evolution of musical synchronisation.11 This theory relied on there being no evidence for spontaneous beat synchronisation in animals who are not natural vocal mimics; and no such evidence was found for quite a few years until just recently when somewhat reasonable tapping to the beat was found in a female chimpanzee called Ai and a female California sea lion (Zalophus californianus) called Ronan.12


    We definitely need more evidence of flexible rhythmic movements in true non-vocal mimics before we dismiss the vocal imitation theory of musical beat development. And even if vocal mimicry can’t explain the development of musical synchronisation by itself then maybe a combination of ancient drives is responsible.


    Animals such as Snowball rely (as ancient humans relied) on vocal mimicry as a crucial element for social bonding and display rituals, which also frequently includes the use of coordinated displays of movement. At present, the idea I find most compelling as an explanation of why Snowball and I both like to move to music is that the past survival of our species relied on the coordination of sound and movement for important signals.


    This theory leads to the intriguing idea that music and dance co-evolved together in humans, since both social vocalisations and movement displays were useful to us, at some point in our history. Dance and music could send a more powerful message in close proximity than either could accomplish in isolation; important messages like ‘we are a couple’, ‘we are a group’, ‘we are together’ and ‘we are strong – so watch out!’


    These animal studies give us hints about the origins of the pairing of music and dance but we need to look at our own behaviour today to understand how we currently use both art forms and what they may usefully communicate in the modern world.


    Of the two main animal reasons to combine sound and movement, defence or mating, modern humans tend to go for the latter. There are examples of ritual human defencemotivated displays still in existence, one being the New Zealand rugby team’s use of the Māori Haka war dance and cry (most typically one called Ka Mate) before international matches. The nature of modern conflict has minimised the demand for such demonstrations in general, but music and dance for romance has never gone out of fashion.


    Sexy dancing


    When we move our bodies we give away all kinds of information about ourselves: age and sex, the state of our health and fitness, and more subtle inferences such as our emotional well-being, truthfulness and confidence levels. All of these cues are useful for someone with romance on their mind. Music provides a way to facilitate these communications as it allows us to show off our ability to synchronise and respond to the beat and emotionality in music.


    Geoff Luck and his colleagues from the University of Jyväskylä in Finland conducted an experiment to determine exactly how much information we gather from dance signals.13 The researchers made use of point-light display technology, where an individual wears a set of sensors at key points along their body that can then be illuminated against a dark background. What you see from the point-light display is identifiable as human movement but is really just a group of moving dots. This means the viewer’s judgements are unaffected by any other attractiveness cues that might draw their attention.


    Luck used this technology to ask the question, what type of musical dance moves are most appealing to a potential mate?


    In this experiment 62 heterosexual adults watched a series of 30-second point-light animation clips of both men and women dancing to music from the techno, pop and Latin genres. Luck and the team had previously rated each video on seven different body-movement-related criteria: 1) body symmetry, 2) hip-body ratio, 3) shoulder-hip ratio, 4) hip-knee phase angle, 5) shoulder-hip angle, 6) hip wiggle and 7) downforce. The video watchers were asked to rate the dancers for femininity/masculinity, sensuality, sexiness, mood, and interestingness.


    For women watching men, ‘downforce’ was most strongly related to ratings of sensuality. Men who danced with a lighter touch, making more use of bounce, for example, were perceived as more sensual. In their final conclusions, the researchers considered this aspect of the male physical display to be the best indicator of attractiveness in dance.


    In contrast, men watching women found ‘hip-body ratio’ to be more indicative of sensuality, sexiness and positive mood. ‘Hip-knee phase angle’ (the degree of synchrony between the movement of the hip and knee) was positively related to perceived mood and interestingness of the dancer.


    This study shows that the way men and women respond to music by dancing leads to a number of impressions in potential romantic partners. In fact, movement to music was found to be a more helpful cue to attractiveness in this study than many of the more static measures of body symmetry or ratios. Music therefore provides an important medium by which we can display visual attractiveness cues through the synchronised movement of our bodies. Speaking from personal experience, this all seems very convincing. I met my partner through a salsa event a few years ago and to this day he captivates me when he dances.


    Music for romance


    Now that this chapter is firmly placed in a romantic frame of mind I will move on to look at the use of music in other courtship behaviours and the potential importance of music for the success or failure of such endeavours. In this section we will see how music can attract a mate before you even meet them and can influence their reactions to a subsequent romantic approach.


    Match making


    Your musical likes and dislikes speak volumes to a potential mate. That is one reason why dating agencies all over the world ask about musical preferences before attempting to pair people up. In Chapter 3 I discussed the importance of music as a social signal for teenagers. As an adult your musical preference remains an important part of your social identity.


    Differences in musical taste are unlikely to be a deal breaker for people choosing who to date but similarities in tastes are a key variable in early attraction. A study at a midwestern United States university carried out by Dolf Zillmann and Azra Bhatia14 looked at 239 heterosexual undergraduates’ evaluations of a potential date based on a videotaped presentation. Everything was kept the same about the videos except that the potential suitor talked about her or his love of classical, country, soft rock, or heavy metal music.


    A love for country music was associated with a slight lowering of ratings given by both men and women. A love of heavy metal music made men more attractive to women but a similar musical fascination made women less attractive to men. The reverse interaction was true for classical music, which lowered the attraction of men but increased ratings for women.


    What I find more interesting than the general trend in genre reactions in this study (which is naturally biased by the location and age range of the participants) is the perceived importance of having matched tastes, which varied by gender. Women appeared to care less about whether a man shared their musical tastes but this same factor had a big influence on men who, whatever the genre, were more likely to give high ratings to a woman if she shared their musical tastes.


    This is one area of research where we would benefit from new studies to track how our responses to and levels of attraction towards potential dates based on musical preferences may have changed as music has become more a part of everyday life. No doubt reactions to different musical genres depend on time and place in the world. The most important finding here is that when we are seeking a mate many of us place a heavy weighting on avoiding a music mismatch.


    Pick up line


    Music not only acts as an attractor based on preferences, it can also impact more directly on the success of our courtship attempts.


    Imagine the following scenario: you are a single, available woman (sorry gentlemen, but there is a reason for this request as you will find out below) and you are taking part in a survey about organic products. Your role in this research is to eat some organic and non-organic cookies and then to chat about your opinions of the two products with another person who is also taking part in the study. Could background music affect your responsiveness to a potential advance from this fellow participant? According to sneaky psychologists, it can.


    The above scenario was part of an experiment conducted by Nicolas Guéguen and colleagues in 2010.15 Unknown to the female volunteers in this study, their discussion partner for this organic cookie experiment was an actor who was in league with the researchers. The actor (or ‘confederate’) was a male who had been chosen specifically as someone that the female volunteer would be likely to find attractive, although not too attractive or people might be suspicious – about a ‘5’ on a rating scale of 0–9.


    This confederate had a script to follow during the experiment to ensure that he gave the same responses to every woman when discussing cookies. Before entering the main discussion room, the female participant was told that her discussion partner was late, and asked to wait in a separate room. In this waiting room background music was playing, music that had been pre-chosen by other people as either romantic or not romantic (neutral). She spent three minutes in the room before being summoned for the experiment.


    The two strangers were then introduced by the experimenter in the main discussion room and had their five-minute chat about cookies. The experimenter came back into the room and announced that the study was over but that she needed two to three minutes to finalise the data. The experimenter then left the room.


    During this period of time the confederate launched into the key phase of the whole experiment. According to the paper, ‘he was instructed to smile and to say to the participant: “My name is Antoine, as you know. I think you are very nice and I was wondering if you would give me your phone number. I’ll phone you later and we can have a drink together somewhere next week.”’


    The whole point of the study was to determine whether the female volunteer was more likely to give out her phone number if there had been romantic music playing in the waiting room before the fake cookie survey. It turned out that in the romantic music condition the man’s success rate was 52 per cent; he got 23 out of 44 phone numbers. In the non-romantic, neutral music condition he got only twelve numbers.


    In a recent follow-up study the same researcher group took their paradigm out on the streets.16 In this case the male confederate (again he was called ‘Antoine’, but it is unclear if it was the same actor) approached ladies on the street to ask for a date when he was carrying a guitar case, a gym bag or nothing at all. Again there was a script for his approach to the unsuspecting members of the public and the researchers noted his success in getting phone numbers.


    When he was accessory-free, Antoine’s success rate was 14 per cent. When he was holding a sports bag this rate went down, though not significantly, to 9 per cent. When he carried a guitar case he was significantly more successful, with a 31 per cent phone number conversion rate.


    The presence of music or a musical instrument does not, of course, guarantee that any eventual dates will be successful or that a person will even turn up to a date once they have had a chance to go away and think about the situation, but it does apparently help to create a mindset where individuals are more accepting of an on-the-spot romantic overture.


    The scientists argue that these two studies demonstrate the effect of music and musicianship on immediate prosocial thoughts, choices and behavioural responses. Admittedly this is rather gender-biased work given that the research has only been done on a male approach to a female, but this general argument is supported by previous UK research where ‘positive music’ (that is, uptempo pop music that was perceived as ‘uplifting’) was associated with an increase in prosocial behaviours such as agreeing to distribute leaflets for a charity.17


    How does the effect work? In the case of the cookie study it could be that the romantic music puts people in a better mood and this in turn makes them more likely to accept the charming confederate’s advances. Or it could be a more direct effect whereby the romantic music primes congruent responsive behaviours. For example, the act of recalling past romantic actions and/or events from life is known to result in more chivalrous behaviour in males.18 In the ‘on the street’ case it may be that in a young attractive man the appearance of being a musician is associated with additional physical and intellectual abilities. These intriguing possibilities still need to be picked apart, and looked at properly across genders, if we are to fully understand the effect of music and musicians on our heartstrings.


    Music and films


    Cinema has used music longer than voices. The world of the silent film was far from silent, being filled with dramatic orchestral, piano and organ scores including some of the best film music ever made. You only have to watch the recent Oscar-winning silent film The Artist to experience the cinematic power of music in the absence of the human voice.


    Music is undoubtedly intertwined with film thanks to its ability to trigger emotive responses in the listener. But how does this happen? And do films really need music? We have been talking romance for a while now so let’s examine two of the other key functions of cinema: to trigger fear or joy, and to make us cry.


    Emotions


    Have you ever watched a really scary film without the music? Most people that I know (I have been observing them slyly since I started to write this book) tend to do one of two things when a film reaches a really scary moment: they cover their eyes or stick their fingers in their ears. I am an ears person, every time.


    This anecdotal evidence suggests that a great film soundtrack has a big influence on our emotional reactions; in the case of a scary film, silencing the expertly crafted fright music can be sufficient to render an otherwise unbearably scary moment watchable again.


    Does film music really have the power to scare us? Our subjective feeling of fear is associated with the activity of several brain areas but in particular one small structure called the amygdala (from the Greek word for almond, as it is shaped like one), which sits more or less in the centre of your brain (see diagram on page 83). The amygdala is a relatively primitive brain structure that has reportedly changed very little throughout mammalian evolution.19 It is part of the limbic system, which is associated with the regulation of emotional responses.


    The amygdala sends out messages that trigger activity in our sympathetic nervous system, which regulates many aspects of body function including the famous ‘fight or flight response’ whereby our body prepares for action when faced with a threat: our breathing quickens, our pulse races as blood floods into our muscles, and we begin to sweat.


    Numerous studies have shown that emotional music can trigger activity in the amygdala.20 One patient who suffered amygdala damage reported that he could no longer experience the peak emotional responses to music that were common for him before his brain damage.21 Another study of patients with amygdala damage found that they could no longer experience fear when listening to scary soundtracks such as the theme tune to Jaws.22


    All this evidence suggests that scary music directly activates our brain fear centre; however, it is also likely that activation of the amygdala is linked to the context of the music, since the amygdala has an additional role in memory formation. Is it really the music that we find scary, or is there something magic going on between music and film?


    Eran Eldar and colleagues23 explored whether context is important to how much we feel moved by film music. Volunteers in their study rated novel ‘scary’, ‘joyful’ or ‘neutral’ music alone for arousal (low to high) and valence (negative to positive emotions). The volunteers then made a similar rating when each of the music clips was combined with twelve seconds of neutral, no-dialogue film, such as a scene where a car drives across a desert.


    Sure enough the neutral music added no emotion to the neutral film clips, whereas the negative music made the same clips seem more scary (high arousal and negative emotion) and the positive music made things more joyful (high arousal and positive emotion). This result supports our suspicions that music can inject emotion into an otherwise bland and meaningless film scene.


    Importantly, the people in this study also rated the films, the music and then the combination of music and film for their ‘concrete content’. Concrete in this sense means that something is tangible or real as opposed to feeling abstract. The music in isolation was all rated as very low in concrete content, reflecting the fact that music on its own in this case means very little. The film clips with and without music, by contrast, were rated as significantly higher in concrete content.


    One final key finding was that the addition of music significantly increased the concrete nature of the film. Therefore this study shows how music can give film its emotional overtones and film in return gives music a tangible meaning.24


    What is happening in the brain when all this is going on, and more specifically in the amygdala? In a second phase of Eldar’s experiment, new volunteers lay in an fMRI scanner and watched the film clips while they were paired with the positive (joyful), negative (scary) or neutral music. When people heard the negative music combined with the film there was greater activation in the amygdala compared to when they heard only the music or saw only the film clip. A similar pattern was identified for the positive music/film combination but this was less consistent, which makes sense since amygdala activation is more strongly associated with fear than happiness.25


    The combination of fearful music and a neutral but concrete film clip therefore triggered a greater matched emotional reaction than either the music or the film alone, as rated by hand in the first study and as evidenced by brain activity in the second.


    Overall, film music by itself can be mildly scary but when embedded in cinematic concrete context it has the power to enhance our sensory experience and to really frighten us; this film/music combination makes something more emotionally engaging than either watching or listening in isolation. The presence of film permits the meaning of the music to be directly interpreted in a similar way by everyone, something that is more variable if we just hear music on its own.26 For example, we can easily confuse a film soundtrack as being romantic instead of dramatic when we are missing the film context.27 In return, an otherwise neutral visual film scene gets enhanced emotional attention and engagement thanks to the music-related activation of our brain’s limbic system.28


    Tears


    Film music can be designed to do more than just scare us. It allows us to experience an enhanced wealth of emotions. I tried a recent experiment with this book in mind, where I watched the two films that are guaranteed to make me cry: The Notebook and The Bridges of Madison County. Both of the key scenes where I tend to break down (if you have seen these films then you know what I am talking about) have no language content, just beautiful music and heart-wrenching visual scenes. So I tried watching them without the music. Nothing: dry eyes. And I tell you something, I am never doing that again. It did not ruin the whole film – just the best part.


    This personal experiment and my reaction raise an interesting related question. Why would I want to make myself cry with music? I was not in a particularly low mood on the days that I watched these films and in general I am not a fan of making myself miserable. This question is relevant to the larger question of why we choose to listen to sad music at all.


    According to David Huron29 the science behind sad music can be traced back to our brain’s response to sad events in real life, such as heartbreak or the loss of a loved one. When genuine sad events befall us, our brain reacts to tears by releasing neurotransmitters into the brain that will alleviate the gutwrenching emotion. That is why many people report feeling better, or at least numbed from their pain, after a good cry. When we listen to sad music in the absence of a sad trigger event we are creating a kind of ‘pseudo-sadness’ situation within ourselves, effectively tricking our minds into thinking we are terribly sad when in fact nothing is really wrong.


    One particular neurotransmitter that may be a target for our ‘pseudo-sadness’ music listening behaviours is prolactin, a brain chemical that is naturally released in response to genuine grief. In the case of music listening, in the words of Huron himself, ‘now you have the prolactin release without the psychic pain. So at the end of the day, you’re actually feeling quite good.’ Sad music in a film has the potential to raise the emotional stakes, stimulating a brain response that has an effect on how we feel when the titles roll.


    This theory may explain why I did not enjoy my favourite sad films when I turned the sound down. No music = fewer tears = less cathartic release and not so much of a mental hug. So, I say three cheers for film music writers and their ability to take the emotional impact of the best stories to a higher level.


    Meaning


    The final role of music in film is to help guide us towards an evaluation of meaning. This goes beyond the emotional meaning as described in the last few sections as music can also inject meaning regarding characterisation, including responses, reactions and intentions of actors.30 These techniques and effects are inherited and adapted from earlier art forms such as opera.


    The simplest form of musical meaning in film is the identification of genre, series and characters. Film music is full of ‘leitmotifs’, short repeating musical phrases that reoccur at various times throughout the film. Leitmotifs were famously used by Richard Wagner in his cycle of four operas, Der Ring des Nibelungen, with a similar aim of relating the audience to specific characters and situations. Most films nowadays have their own leitmotif, one that is related to the main theme tune, and that reoccurs throughout the action in order to reinforce the character of the individual film or film series (such as in the James Bond or Indiana Jones films, for example).


    Film characters can also have their own personal leitmotifs to mark their presence in the story, either physically or in the minds of other characters on the screen. This is sometimes referred to as the musical indicator or ‘mark’. The Superman films provide a prime example of this technique. For the audience, the sound of that classical triad-based motif signals to us that the man of steel is on his way and that the chaotic destruction unfolding on the screen will soon be fixed. Similarly, thanks to the use of a simple two-note motif in the Jaws films, you don’t need to see a fin in the water to know that trouble is close by.


    A film soundtrack can also lead us to understand far more subtle aspects of characterisation. For example, consider The Artist, the excellent Oscar-winning silent film starring the talented Jean Dujardin and Bérénice Bejo as George Valentin and Peppy Miller. The vast majority of this film contains no clue as to the feelings or plans of the two main characters other than their facial and body reactions and the incidental music that accompanies the entire film.


    In this style of film, the music is an integral part of the action description for the audience, which guides evaluation and predictions for what might happen next. Aspects of these soundtracks help us to understand what is happening and whether we should regard this change of events in a positive or negative way. This is often referred to as the use of idée fixe, a technique that probably predates leitmotifs in cinema and which was arguably far more important in the silent film genre. It represents the use of music to reveal hidden or invisible connections between characters (such as hidden passion or antagonism) or to indicate links between different elements in a plot.31


    In conclusion, a film soundtrack, something many of us probably hardly notice until it is taken away, has the power to lead us gracefully and gently through the many layers of narrative, characterisation and plot twists within a film. It can take us to the heights of emotional reaction and reveal the hidden depths of a great story. You know where you are in a film thanks to the music.


    Music and sport


    For the few, sport and exercise is a career choice but for the majority of us it is a leisure activity that we engage in for fun and/or health benefits. Many of us also choose to watch sport in our free time and can devote our lifelong loyalty to a particular team or sportsperson. Whether as a participant or as a spectator, music plays an important role in sport and exercise in terms of motivation, performance and team spirit.


    Get moving!


    In the previous chapter I gave examples of how music at different tempi and volumes can change the way we move around commercial spaces such as supermarkets. It should not come as a huge surprise then that music can help us move while we engage in sport. In the case of sport, however, it is usually the individual themselves that seeks out the music to try to help them keep moving.


    Most of us expect to hear a certain type of music in the gym, a type of music that we assume is going to somehow assist us with our workout.32 People also spend time designing and updating their own music playlists for workouts. Is all this music really helping?


    It is now widely accepted that music can aid exercise effectiveness, which is defined in different ways depending on the exercise but can include measures such as how long someone continues to work out (endurance) or the amount of effort that they exert (strength and power).33 The term used for music in this context is ergogenic, which means that it is an external agent that has a measurable impact on performance. So caffeine is also ergogenic, as are performance-enhancing drugs. How does music have these kinds of effects?


    Music works well as a blocker for the signals of mental tiredness and physical exhaustion that your brain receives during exercise. Listening to complex music (as opposed to simpler music) is thought to occupy a significant amount of our limited attention system and may therefore reduce the number of these tiredness messages that get through, or may reduce their effect on our reactions.34 One of the results of this is that we lose track of how hard we have worked or how long we have been exercising. The typical reaction to this situation is to work out for longer; music ‘colours’ our impression of fatigue.35


    If the only mechanism at play here is that of blocking out the world and thereby tricking us into working out for longer, then we might ask why music should be any more effective than audio books or podcasts. These options are popular with some people but their usage cannot compare to the vast majority who would prefer music. What is it within music that encourages us to exercise harder, for longer?


    In two review articles published in 2012, Costas Karageorghis and David-Lee Priest summarised the research into music and exercise over the last decade, since the introduction of good controls and the use of standardised protocols recognised by sports bodies.36 They identified a multitude of positive music effects on exercise other than a simple draw on our attention: triggering or regulating emotions, altering moods, evoking memories, psycho-physiological arousal, reducing inhibitions, and encouraging rhythmic movement. Music is doing a lot more for your workout than simply occupying your mind.


    Pre-exercise music can be a useful way to stimulate arousal levels up to those which are needed for effective exercise. In one memorable experiment, researchers played either the theme from Rocky or silence before sending volunteers out on a 60m dash; the music condition led to faster times and physiological reactions that were consistent with a pre-stimulating agent, including increases in breathing rate and muscle tension.37 Enjoyable music can also boost our confidence before going into an exercise routine, which may then have knock-on positive effects on success.38


    During exercise, music can aid movement by acting as a synchronisation partner that in one study lengthened a treadmill-based routine by 15 per cent on average.39 The overall average expected enhancement effect of music on people’s (perceived) effort expenditure in low to moderate exercise is estimated at a reasonable 10 per cent.40 The use of music before and during exercise has also been found to increase strength output as measured by the amount of time people are able to hold a weight out in front of them at arm’s length and shoulder height.


    The newest music contributions to the exercise world are programs that adapt themselves to the pace and pattern of the user, using changing rhythms to encourage optimum movement and to ‘reward’ people when they keep up with the pace.41 So far these music programs have found some success with reported motivation and focus but the jury is still out as to whether the music really helps people move to a certain pace or significantly reduces how exhausted they feel.42 One factor that needs to be considered is whether people like the music, since preference for music has been shown to have a measurable effect on important exercise outcomes such as the (perceived) rate of exertion.43


    The tempo of music is one of the most crucial aspects that may alter exercise outcomes; this varies little from individual to individual. When it comes to motivation, the music that makes me feel good during exercise relates to my individual preferences and previous associations with the music.44 When it comes to tempo, however, the current advice is that younger adults should be listening to music within the high tempo band of 125–140 beats per minute when engaged in repetitive, aerobic-type activity.45 At the time of writing there is not enough research on older adults to be able to draw a comparable figure.


    Conversely, medium tempo music apparently has enhanced effects on our perception of flow and motivation during exercise compared to fast or mixed-up tempos.46 Interestingly, tempo may be less effective when removed from a musical context. When scientists have tried using just drumbeats, they have often found poorer outcomes compared to when those same tempo rhythms are embedded in normal music.47


    Gender plays a role in responses to music in exercise as well. There is some evidence that women respond better than men to ‘motivational’ music in exercises such as circuit training, whereas men outperformed women in a condition where they listened to a simple metronome. In fact, the men did as well with the metronome as they did with the motivational music, which suggests a greater reliance on beat within music for pacing, whereas women get an extra boost from music content.48


    One notable point about the music and exercise literature is that there are a number of published studies that report insubstantial or null impacts of music on performance. In some areas the number of such publications is significant enough for us to question whether music really has a reliable effect on everyone when it comes to all forms of exercise. However, the potential power of music in well-controlled studies to reduce fatigue and extend/enhance aerobic and strength performance is such that, overall, the findings advocate trying music if you are interested in upping exercise performance.


    Athletes


    Trained athletes are often seen using music while training and before competing. During the London Olympic Games I watched swimmer after swimmer approach the pool in headphones, only removing them at the last minute before diving into the water. Ethiopia’s Haile Gebrselassie famously requested that Scatman John’s ‘Scatman’ be played before a world record attempt49 while Olympic gold medal-winning shooter Suzy Balogh from Australia is partial to a wide range of music including Jamiroquai’s ‘Canned Heat’ and the Star Wars theme before a competition.50


    Athletes report using music as a motivational tool and some claim that it really makes them work harder.51 I have no doubt that in a packed arena full of screaming and chanting people it is very useful to be able to block out distractions and focus on the all-important mental preparation before a race, bout, match or performance. But is there any truth in the belief that music can actually aid top athletic achievements?


    A recent study of the effects of music on high-intensity short-term exercise in trained athletes was carried out by a research group in Tunisia.52 The authors selected high tempo music (120–140 beats per minute) and had twelve male athletes either listen to the music or silence during a ten-minute warmup before they performed the Wingate test, a measure of peak anaerobic power in the legs. The athletes then did the test again after a 48-hour recovery period. Heart rate and measures of fatigue were not affected by the presence or absence of music but power output during the test was significantly higher after the music-based warm-up compared to silence.


    Another recent study suggests that music may be good for team sports as well as individual performance.53 Researchers at the Institute for Sports Science at the University of Hannover in Germany presented findings that suggested synchronised rhythmic music is associated with better performance of a football team. Compared to hearing nothing or asynchronous music (through wireless headphones), players who heard synchronised fast music performed better on measures of teamwork, including frequency and accuracy of passes.


    Unfortunately the results of both these studies, while convincing, do not allow us to better understand why the researchers found better individual or team performance, as they reported no effect of the music on any direct physiological or psychological measures – only performance output. It could be the case that athletes perform better in those conditions because they simply believe music is good for them.


    Two studies have actually suggested that music may be more beneficial for untrained people when compared to trained athletes.54 The music in these studies had a better effect on positive outlook following an exercise session in untrained people, a finding which suggests that music may be most beneficial to those starting out in a new sport as opposed to those who already have their own routines and habits. The authors also speculated that trained athletes benefit more from intense mental concentration during their sport and music that they are not used to could provide an unwelcome drain on their precious mental resources.


    One promising area in the linking of music to athletic prowess is the effect of music on synchronised movements. One study tested the performance of elite triathletes on a treadmill where they had to run hard until they could run no more. In the presence of synchronous music the athletes were able to endure the run for longer and reported better mood and physical reactions after the run compared to when they heard neutral music or nothing at all. The authors argued that the synchronised music helped to encourage exercise that was more oxygen-efficient by stimulating the athletes into a more rhythmic and regular pattern of movement; their running was effectively made more economical.55


    Athletes who are used to music as part of their rigorous and extensive training regime would not go without it in a major competition. Luckily modern music technology means that they can now bring their musical sports world into the international arena for us all to see. This display of sporting headphone use does not mean, however, that music is necessary or even beneficial for elite athletes. Attempts to understand exactly why music can mentally influence athletes have often struggled to pin down really convincing patterns that are true for one person as much as the next.56 This difficulty at least partly stems from the fact that the effects of musical listening in elite sportsmen and women are highly influenced by the individual’s sport of choice, their personal habits during a lifetime of training and, crucially, their preferences for techniques that help reduce anxiety and get them ‘in the zone’.57


    [image: music]


    In this chapter we have seen that music has once again crept into our daily life, this time during activities that we enjoy for relaxation, for energy, for health and for escapism. Music is frequently an essential partner to our precious free time, whether we prefer to spend it dancing the night away in a club, curled up on the sofa watching a good film, or jogging around the local park. The music in these activities is an enhancing agent, moving us to a higher level in every sense: physical, psychological and emotional.


    Throughout the book so far we have seen evidence that our reaction to music depends very much on our own life experience with music and our own preferences. In the next section of the book we will move from looking at general adult life (work and play) to viewing the broader context of our whole lives. It is time to look at how we develop these musical personalities and how they can influence our life journeys.


    In the next chapter we will move on to a subject that I find uniquely fascinating within the field of music psychology: memory. I will break down the different components and influences of music on our minds to answer the question of why musical memory is so powerful. Why does hearing a tune take you right back to that special event or person? Why is it that musical memory seems to survive in many cases when other memory systems are beginning to fail or are damaged by trauma? And why do musical memories regularly pop into our head and then repeat themselves, stuck on a loop, driving us mad? The stories of musical memory portray the development and power of your life soundtrack.

  


  
    PART III


    Music across the lifespan

  


  
    Chapter 7


    Music and memory


    ‘What I like my music to do to me is awaken the ghosts inside of me. Not the demons, you understand, but the ghosts’


    DAVID BOWIE


    I have always been fascinated by memory. I have explored many different aspects of human psychology with relation to our musical lives, but whichever way I turn, the subject of memory appears. When I am examining the abilities of amusics, I end up looking at memory function. When I am researching how music can aid language learning,1 I find myself talking about the important role of memory in the process. Even when I am looking at the positive effects of music in cancer care the importance of each person’s musical memory begins to take centre stage.


    What is memory? To most people memory is the part of the mind that helps us remember a shopping list or a pin number while also seeming to delight in hiding the last known location of our keys. To me, memory is the key to understanding our experience of consciousness, learning and sense of identity; it is the glue that holds us in the present moment, allowing us to reflect on the past and plan for the future. We’ll see later in this chapter how the destruction of memory can have a devastating impact.


    The term memory encompasses many different processes that enable us to hold on to and manipulate information and life events.2 There are two main memory systems discussed in this chapter that I will elaborate on before we begin: episodic and semantic memory.


    Episodic memory is memory for events in time while semantic memory is static knowledge. Consider an orange (I just happen to be eating one as I write): an episodic memory for an orange could be the memory of a shopping trip the last time you bought one or the memory of a fantastic meal that featured orange; a semantic memory by comparison would be the knowledge of how to eat an orange or how you might cook with one.


    Episodic memories have a temporal element to them, meaning they can be replayed in your mind’s eye. They can be autobiographical too, if they are your memories for events that have happened to you. With these kinds of memories people can often re-imagine themselves in that situation, relying on the ability to indulge in what the psychologist Endel Tulving referred to as ‘mental time travel’.


    But there is also another, secret memory system. Implicit memories are the kinds of knowledge that we find hard to describe to another person, typically our skills and abilities such as playing a musical instrument, riding a bike, driving, swimming or walking. It is impossible to verbally describe all the knowledge necessary to ride a bike – you can guide a person, but ultimately the new learner will just have to get on a bike and have a go. They need to establish their own implicit memories for the various muscle movements, balance challenges and visual skills necessary to accomplish this complex activity. Implicit memories are built subconsciously and quietly support our activities as we go about daily life.


    These different memory systems may be partly distinct but they also overlap and interact. The majority of semantic memories require the initial input of an episodic memory. Implicit memories can also begin life as a series of facts and events that are very fresh in our minds and that then gradually melt away into implicit memories as they no longer require conscious access or attention. Anyone who has learned a skill will recognise this process of going from laborious, focused thought to much more effortless and automatic skill. The memory systems that I have described are therefore not separate ‘storage boxes’ in our minds but intertwined processes that play different roles depending on the task we are trying to accomplish or the problem we are trying to solve. They are part of a larger network that functions together to allow us to understand and learn about the world around us.


    In this chapter I will take you on a journey through musical memory, and in particular through the more extreme manifestations of our tendency to remember, forget, and be chased around by our musical past. By looking at the unusual and often less understood features of musical memory, the exceptional cases of skill and loss, we gain a unique perspective and understanding of the more everyday interactions that we all experience with our musical minds.


    In three tales we will now explore musical memory: I call these tales ‘the star’, ‘the survivor’ and ‘the miscreant’.


    ‘The star’ – expert musicians


    Musicians face a unique challenge if they want to make it as a world-class performer. For the last 200 years or so, the fashion has been to play from memory in concert. This is not true of all kinds of music performances but it is typified most strongly in the virtuoso style, where ‘the star’ musician aims to display their skill on the stage. You will even see performance from memory featured in competitions for young musicians nowadays, and I recall from my teaching days that there were more points available to exam candidates who could play their pieces from memory.


    I will confess now: as a performer, my musical memory is pretty terrible. I never encouraged my students to play from memory, preferring them to have the score available just in case they suddenly went blank. This preference no doubt sprang from my own experience; I never performed from memory. Quite apart from my stage fright, which meant my public performances were few and far between, I was always a visual musician. When I think of music or attempt to play from memory I see the notes, the score, rolling in front of my eyes. Over time I convinced myself that some people were naturally good at playing from memory and that I was simply not one of them.


    My assumption seemed to be supported when later in life I went to judge music competitions and saw candidates playing from memory. It all looked so effortless … and completely impossible. Then there are the tales of music memory experts. In particular there is the often-told story of the early 20thcentury conductor Arturo Toscanini, which goes something like this:


    Just before the start of a big concert, an agitated musician from the orchestra hurried up to Toscanini, who was waiting for his cue to go on stage. The desperate musician reported to his conductor that the key for the lowest note on his bassoon was broken beyond repair and at such short notice, nothing could be done – surely he could not play in the concert? Toscanini sighed, shaded his eyes with his hand, thought for a moment, and replied: ‘It’s all right – that note does not occur in tonight’s concert.’


    Not only did Toscanini apparently know every note for every orchestral instrument in that concert (probably around 70 musicians and at least two hours of music), but it has been estimated that he knew by heart every note for every instrument of about 250 symphonies, the words and music for 100 operas, plus volumes of chamber music, piano, cello and violin music, and songs. How on earth is a memory feat like that possible?


    I only learned later in life, once I began my PhD, that musical memory is a skill, not a gift, one that develops with practice and that relies on the types of techniques that just about any memory expert will use, adapted for musical purposes.


    Memory experts exist in all walks of life and the World Memory Championship is the largest gathering of such individuals. The World Memory Championships contain many different disciplines revolving around tasks such as remembering images, numbers, poems, dates, or packs of cards.3


    In order to attain grand master status a person must: 1) memorise the order of 520 randomly shuffled cards (ten complete packs) in one hour; 2) memorise 1,000 random numbers in one hour; 3) remember the order of a randomly shuffled single deck of 52 cards in two minutes or less. Sounds utterly impossible. However, as of September 2013 there were 133 memory grand masters from eighteen countries.4


    What all these grand masters of memory and expert musicians have in common is a great deal of hard work in developing strategies – mnemonics – to help them expand the basic performance ability of their memory, which is really no different to yours or mine. Memory is not a muscle, you can’t just work it and it will get bigger. Memory is more like a bag of tools, and you can accomplish just about anything if you put in the time and effort to learn how to use your tools well.


    Learning


    The first group of important mnemonic techniques is based on learning to manipulate the information as it is being learned, at the point of encoding. Good memory is as much about how the information goes in as how you attempt to get it out again.


    The first important encoding strategy for any memory expert is to reduce apparently large bits of information to smaller bite-size chunks. The task of breaking information down is called chunking (no, really) and memory experts achieve this by creating links between smaller bits of information, packing them together, and then attempting to remember these more meaningful chunks as opposed to their component parts.


    A memory expert who wants to remember a shuffled pack of cards might represent each of the cards as a meaningful character, an object or a location, as opposed to an abstract card. They will then create stories or journeys involving these characters, objects and so on, thereby linking them together in their mind. Eventually all they have to know in order to recall the whole pack of cards is one story, as opposed to all the items from which the story was created.


    A musical memory expert, by the same token, will not try to remember every note. Before they even play or sing a note they will study the musical score and identify points where larger melodies or movements in the music fuse into meaningful chunks. They then focus on remembering these large sections of the music as one.5


    An expert musician will use their long-term knowledge of music, of scales, arpeggios, cadences and harmonic relations, to give meaningful forms to large sections of the music6. This process of analysis has been found to benefit final performance7 and has been studied in both classical8 and jazz performers9 to date.


    Musicians see meaning and structure in music naturally, without any instruction to do so. Even I recognise the consequences of subconsciously structuring music in this way. An example would be when my guitar teacher would point to my music and say, ‘Can you please begin here?’ I would often wince and reply, ‘Well, I can start about two bars earlier if you like – that would be much easier.’ It is easier to start in some places compared to others because these places mark the subconscious boundaries that we create as a consequence of the learning process.


    My musical memory would be a lot better than it is today if I had got into the habit of using these meaningful musical structures, creating sections and playing each section from memory, making each one bigger over time; and then slowly linking them together so they eventually became one piece, one memory. Studies have closely observed such processes when professional musicians learn a new piece of music and have noted their importance for performance success.10


    Retrieving memories


    Structures in musical memory are also important when it comes to the other end of the process, retrieving the information we want. I think of this as a process akin to fishing: somewhere in that deep, dark lake of your mind is a memory that you want to get at and the best way to bring in that fish is to use a good rod. For our purposes, this means that we stand the best chance of retrieving information from memory if we use a good retrieval structure.


    Structural bars, the bars where musicians prefer to start and stop, are a key to the retrieval of music. Musicians practice their structural bars more, on average, compared to non-structural bars, reflecting their importance in retrieval.11 Aaron Williamon12 from the Royal College of Music (UK) was the first to show that you can see the consequences of using retrieval structures in music, by looking at the way that a musician’s brain reacts to viewing music.


    Williamon asked six musicians to learn the Prelude in A Minor from J.S. Bach’s Well Tempered Clavier II (BWV 889). Once they had learned the piece, they were asked to identify bars in the music that they considered to be structural. The following task was visual recognition: the musicians were shown several bars and asked to say if they were from the prelude or not. During the task, the researchers measured brain responses using an electroencephalogram or EEG.


    Overall, the musicians were faster at correctly identifying structural bars compared to non-structural bars, indicating that these more important parts of the music were easier to spot. Not only this, but the identification of structural bars was associated with a unique pattern of brain activity, an exaggerated negative peak in the electrical signal at around 300–400 milliseconds after the bar was shown, emerging from the right-central area of the brain. This type of pattern is associated with the retrieval of complex, meaningful structures. This result may therefore be the first indicator of a retrieval structure in the musical mind.


    Once a performer has chunked their music into meaningful units and created reliable retrieval structures, the next and final step is simple: practice, practice and more practice.


    The aim of practice once a piece is learned is to speed up recall; to automatise the memory. By this method a musician will activate the implicit memory system, as we do in many other everyday activities such as learning to ride a bike or drive a car. Over time and with practice, a once-complex conscious activity no longer requires quite so much thought. This transformation from high- to low-attention memory processing is especially important for musical expertise because of the high level of demand made on skilled motor coordination during performance.


    Eventually, recalling a large piece of music should feel relatively effortless, and it is at this point that a performer really becomes flexible and skilled with the demands of performance itself. Once the notes can be retrieved, in the right order, then the musician can focus almost entirely on the fine art of musical communication, the nuances of an emotional performance.


    ‘The star’ – all of us


    Amazing musical memory is not just the preserve of worldclass performers. My musical memory as a performer may be poor but there is nothing wrong with my memory for 1960s Motown, the Beatles’ back catalogue, or Beethoven’s symphonies. I can play them all in my head anytime, anywhere.


    When I tell people that I study musical memory they often ask me why they have such a great memory for music and lyrics but can’t remember important dates or all the items on their shopping list. What makes musical memory so powerful by comparison?


    Let’s start by blowing this illusion apart. Our memory for music on first hearing it is pretty terrible. Andrea Halpern and Daniel Müllensiefen13 presented 63 undergraduate students with 40 unfamiliar short tunes. They then tested memory for these new tunes when they were buried among 80 test tunes. Memory performance across the undergraduates was only barely above chance; this was a difficult task.


    Changing the instrument during the test made memory judgements even worse, indicating how fragile and shaky our first memories for new music can be. This result also suggests that when we first hear music we are particularly attracted to the ‘surface’ features, the nature of the actual sound or speed, and pay less attention to the deeper structures, harmonies and/or rhythms that are present.


    To give you an idea of how poor this level of memory performance really is, we can compare it to our memory for photos. In 1973 Lionel Standing14 presented volunteers with a collection of up to 10,000 novel photographs. He was hoping to demonstrate the limits of the long-term memory system and you would assume that with a maximum of 10,000 images he had gone rather overboard. In fact, he found an amazing level of performance and demonstrated that our memory for images is far superior compared to memory for words. People who were shown all 10,000 new images were estimated to have retained 6,600 when tested only two days later.


    How do we reconcile our poor initial memory for new music against the impression that we all have large and accurate musical libraries in our heads, filed with thousands of tunes, songs and instrumental pieces?


    Research carried out on our long-term musical memories says we are right to have faith in our mental musical store. When we test recall of familiar and favourite music we see evidence for the amazing speed and accuracy of musical memory, even in individuals who have not had a single day of musical training.


    Daniel Levitin15 asked volunteers to select a favourite piece of music from a large collection of CDs that he had in his lab. Once the volunteers had selected their favourite track they were asked to have a go at singing it. Levitin recorded their performance and measured it for accuracy against the original CD. The majority of people demonstrated ‘absolute memory’ for their favourite recording, meaning that they were able to reproduce the first pitch of the track within a very small margin of error.


    What is more, this finding has recently been well replicated across six different European labs.16 On average singers produced their favourite tracks a little flat, but the majority were able to either hit the exact right note of a favourite pop song or at least get within a semitone. Overall, it appears that our memory for our favourite music is very good.


    So how do we go from a shaky impression of new music to an almost accurate blueprint of our favourite pieces in memory? The keys are time and exposure. To go back to the comparison of memory for new music with that for photographs, the difference is that music is complex, multi-layered and evolves over time. There is just so much more to absorb on the first listen than there is to see in a photograph.


    When we first hear a piece of music we are attracted to the surface features of the sound, the qualities of the singer’s voice and the timbres of all the different instruments. We are easily distracted by musical ‘surprises’, such as changes in key or tempo. It is the equivalent of being a kid in a large and exciting sweet shop – so much to enjoy but where to begin and what to try first?


    Studies by Jay Dowling and colleagues17 have shown how our memory for music develops over time after this first rush of listening excitement. Imagine this process as similar to that which happens when a house is built. Over the first few exposures to new music we put in the foundations of our house and create the skeleton structure: we build an idea of key (major or minor, and how these fluctuate) and the contour, the ups and downs of the tune. Over time, and with more exposure, we begin to add the bricks and windows to our house: we add in musical details such as the exact pitches, the different instruments. Finally we add the furnishings: the micro-variations in performance such as the accent of the singer or minute changes to tempo and volume.


    It takes a lot of time and exposure to build a good musical memory but once it is built, like any well-built house, it is strong and long lasting. And unlike building a house, there is almost no effort required on the part of the listener. Your mind does the work for you; all you need to do is to listen.


    Boosting musical memory


    We remember the music that we hear in different ways. Some pieces of music take longer (i.e. more exposures) to learn well whereas some appear to bury themselves in our memory relatively quickly. One factor that influences the speed and accuracy with which we remember new music is personal preference.


    It makes sense that we might better remember what we perceive to be ‘good music’ compared to ‘bad music’, because memory and emotion have strong links in our minds. The music we like is more arousing, meaning that we experience greater attention capture and engagement, which is then associated with better memory. Positive mood is also associated with better memory for novel music compared to negative mood.


    Stephanie Stalinski and Glenn Schellenberg18 demonstrated the power of the relationship between musical memory and liking. Fifty-five volunteers rated how much they liked 24 novel musical extracts that each lasted around fifteen seconds. There was then a ten-minute break wherein they filled out questionnaires, followed by a memory test where each person heard 48 pieces of music, 24 from the first phase of the experiment and 24 which were new but similar to the first set. Each person decided whether a musical clip was completely new or something that they had heard before.


    The results were clear. Despite our pretty poor memory for novel music, the people in this study could remember enough of the short tunes for the researchers to be able to assess the impact of liking. Musical clips that were liked were remembered significantly better than tunes that were rated as neutral or disliked.


    The researchers went further. They wondered what would happen if they tried a longer delay, which is more like what would happen in the real world. They tried a 24-hour delay and found the same result: liked music was remembered better. The effect also held when they tried different listening situations, and even when they told people of the upcoming memory test and asked them to try to remember the music by creating visual memories while listening.


    Over time it makes sense that we remember music that we like, as we will clearly choose to listen to this music more often. This research, however, demonstrates that the impact of our initial reaction to music has a measurable effect on how well we remember what we hear after only one listen.


    We also remember vocal music better than non-vocal music. Michael Weiss and colleagues reasoned that we may be more attuned to remember vocal music as compared to instrumental sounds as vocalisations are more biologically significant to us as humans.19 They tested people’s memory for melodies that were either sung or played on various instruments, both familiar (piano) and less familiar (marimba, banjo).


    The researchers chose 32 unfamiliar folk tunes from the UK and Ireland for their study, which took place in Canada. The short melodies were sung by a female vocalist, who performed all the notes on the syllable ‘la’. The researchers then generated instrumental versions of the vocal version that were perfectly matched in pitch, duration and amplitude. Each participant listened to sixteen of the melodies, four in each type of sound, followed by a questionnaire break and finally a memory test.


    Memory was better for the vocal melodies compared to any of the other instruments, which did not differ from each other. Piano sounds were no better remembered than the marimba so we can rule out a simple effect of sound familiarity. The authors reasoned that, similar to liking, vocal music may stimulate higher arousal and attention engagement in listeners, an effect that may be driven by a biological propensity to be attracted to the human voice over musical instruments.


    All the experiments in the last section demonstrate that multiple factors influence how well we remember new music, and no doubt there are many influences yet to be discovered and documented. All the factors, including our liking response and apparent attraction to vocal music, contribute to the eventual laying down of strong and long-lasting musical memories.


    Name that tune – in 400 milliseconds or less


    I keep saying that musical memories are super strong but where is the evidence?


    One indicator of the power of musical memory is the ‘plink study’. Carol Krumhansl20 investigated the processes underlying musical memory by presenting people with the smallest examples of music that you can imagine; 300 and 400 millisecond ‘plinks’. If you go to your favourite music player and play a piece for just one second then you will appreciate how little you really hear in a plink of around a third of that time.


    Krumhansl played people plinks of music from the 1960s through to the 2000s and asked them to name the artist and the title as well as the decade of release, style (a broader and more reliable category than genre), and the emotional content. Sounds impossible, right?


    The volunteers in Krumhansl’s study had a good amount of musical training (around ten years) and were reasonably avid music listeners (an average of around 20 hours a week), but they were young adults and certainly not experienced musicians or music writers/critics. They listened to 28 musical plinks in total, chosen from top songs in lists by Rolling Stone, Billboard and Blender. Nearly 30 per cent of the participants claimed to be able to recognise the songs after hearing only a 400-millisecond plink, and of this group 95 per cent correctly identified the title and artist.


    The best recognised plinks were Britney Spears’ ‘Baby One More Time’ and Aretha Franklin’s ‘Respect’. Also high in the recognition ratings were The Police’s ‘Every Breath You Take’ and John Lennon’s ‘Imagine’. At the lower end were Louis Armstrong’s ‘Wonderful World’, Coldplay’s ‘Viva La Vida’ and U2’s ‘Beautiful Day’.


    The volunteers who spotted the plinks were also good at identifying the release decade, suggesting that this information is recalled or inferred quickly along with the title and artist. Even when people were not able to spot the songs they were often able to identify emotional content and style. Krumhansl then tried a similar experiment with 300-millisecond plinks. As expected, accuracy went down but remained above 10 per cent.


    Overall, the plink study shows that memory for wellknown music is incredibly detailed and reliable; a miniscule extract can trigger recall of the whole song to the extent that people can identify the artist and title, and decade of release. The fact that emotional judgements and style were not always so tightly linked to correct identification tells us that these aspects of musical memory may be stored differently in our minds.


    Interestingly, there was also a preference for older songs in the study, from the 1960s and 1970s, even though the participants were young adults. This result could be interpreted as an impact of more distinctive styles and recording techniques on memory; a ‘uniqueness effect’. Or maybe songs from that era were associated with more iconic representations of history that were stronger in general episodic and semantic memory. Possibly there was an increase of exposure effect on memory, with the young adults having heard the music of their parents for longer than their own.


    Or perhaps, as Krumhansl puts it, ‘it may be better music’: an interesting and, to my mind, not entirely fruitless argument.


    Finally, Krumhansl used her study as a basis for estimating the capacity of musical memory. If you listen to twenty hours of music a week (like her volunteers) then you will hear an average of 22,000 songs every year (based on about three minutes’ length each). Although that includes many repetitions it is still reasonable to assume that an average memory for a listener of this frequency would extend to hundreds of thousands, if not millions, of identifiable memorised pieces of music over a lifetime.


    It’s a musical life


    Another indicator of the power in musical memory is its longevity. David Rubin wrote about oral traditions21; how many folk, children’s and tribal songs have remained in human culture for hundreds if not thousands of years without ever being written down. It appears that music can survive perfectly well relying only on human memory over countless generations.


    Musical memory also survives well over the course of a single human lifetime. My grandma is an example of someone with an excellent and longstanding musical memory. She loves to sing and will very often come out with a tune just because you utter a phrase that reminds her of a song. She has a particularly good memory for songs she heard as a child or young woman, a feature of general memory called the reminiscence bump.


    Studies have shown, in fact, that older listeners retain many important music memory skills such as the ability to recognise alterations to melodies, even though performance is slowed slightly in line with theories of cognitive ageing.22 And as we shall see more in the next chapter, the music that provides comfort and stimulates memory most effectively in older people is most commonly the music that has been in their memory for the longest time, from their reminiscence bump.23


    The fact that music memory lasts well for a lifetime is the basis for the popular radio format where a well-known individual tells the story of their life through their favourite music, for example the BBC Radio 4 programme, Desert Island Discs. Listening to an individual’s memories told partly through their musical choices provides a unique insight into a person’s experiences but also their personality and outlook. Over our lifetimes, music becomes a part of who we are because it interweaves so well with our episodic memories for events and people.


    In this section we have seen some of the true capabilities of musical memory. It may not be the most reliable memory system when it first hears a piece of music but, given time, it can build durable and long-lasting musical memories that easily mix with our life experiences to become a central part of who we are as people. In the next section I will look at the power of musical memory from a related angle: its ability to survive.


    ‘The Survivor’


    To anyone who has cared for an elderly individual it will come as no surprise that musical memory can often survive when other aspects of memory begin to fade. I have heard many heartwarming stories of individuals with dementia-related illnesses or Alzheimer’s who find comfort in music and who may even manage to retrieve memories in its presence that otherwise appear to be lost.


    A favourite anecdote that has stayed with me for a while (such that I cannot recall the source, I am afraid) was of a gentleman in a care home who had become largely immobile and very quiet. Most of the time he sat in his chair or lay in bed simply staring: it had been a while since any of the staff could remember him engaging in conversation. The man valued his privacy and preferred the door to his room to be closed during the day. The nurses were happy to oblige his wishes; they would always knock before entering and wait for his permission to enter.


    One day the staff nurse became worried as the man did not respond when she knocked on his door. She tried once, twice, three times. No luck. At this point she decided to go in and make sure he was okay. She was greeted by the sight of him dancing round the room and singing to ‘Rock Around the Clock’ by Bill Haley and His Comets. Apparently a cleaner had left their radio in his room by accident during morning rounds.


    From then onwards the nurses made sure that the man had access to music that he liked. He was still a quiet man but the music often put a smile on his face and encouraged him to chat more with residents and staff. A small difference perhaps, but a positive effect nonetheless.


    At this point I would like to make it clear that music is no ‘magic bullet’ or cure for memory loss. Some individuals will never respond to music and others may prefer silence. The point rather is that musical memory can often survive even in extreme cases and can therefore be a method by which to reach someone who has suffered memory loss.


    Perhaps the most compelling case of musical memory survival is that of Clive Wearing. In the early to mid-1980s Clive was reaching a high point in his career as a musicologist, keyboardist, singer and conductor. He was the choirmaster of the London Sinfonietta and director of the London Lassus Ensemble. He was a well-respected researcher and expert in early/Renaissance music and was given the prestigious role of managing the music for BBC Radio 3, a UK classical station, on the day Prince Charles wed Princess Diana. Clive was himself newly married to his second wife Deborah.


    According to reports, sometime in March 1985 Clive fell ill with a headache and flu-like symptoms. His doctor prescribed painkillers and advised him to rest. His symptoms rapidly worsened and he was found wandering the streets in a confused state. He was taken to hospital where he began to experience seizures and fell into a coma. A brain scan revealed the terrible truth: Clive had contracted herpes simplex encephalitis, a rare but severe virus that attacks the central nervous system from within the brain.


    While in a coma, Clive’s brain swelled with infection and was crushed against his skull. For most people this condition is fatal, so doctors were pleasantly surprised when Clive awoke from his coma. However, it quickly became apparent that all was not well. Clive remained confused and did not seem to remember anything about his life. Such confusion is not unusual after a prolonged period of unconsciousness but Clive did not show any signs of recovery as the weeks and months went by. His wife Deborah has said since that ‘the virus caused a hole in his brain and all the memories fell out’.


    The swelling in Clive’s brain had deprived several vital neural structures of oxygen and the cells had subsequently died. The most severe damage was within the frontal lobe and the brain areas that support memory function. Like many with frontal lobe damage, Clive’s personality changed and he experiences waves of emotion and anxiety that he is unable to control. Unlike most people, however, Clive has a deep and dense amnesia, or memory loss; arguably the worst case in medical history.


    As a result of his illness Clive has lost the majority of his life’s memories and is unable to make any new ones. These conditions are known as retrograde and anterograde amnesia, respectively. In reality this means Clive has little to no idea of his past or conception of the future. He is stuck in a time window of a few seconds – the present moment. You can ask him a question but by the time he gets a few sentences into his answer he will have forgotten what you said. That is the length of his memory span.


    Two things seem to have survived this dreadful destruction, nearly 30 years on: Clive’s love for his wife Deborah, and his music. There have been a few documentaries of Clive over the years and if you watch one you will see that he greets Deborah with joy and rapture whenever she walks into a room, as if he has not seen her for years, even if she has just stepped out to make tea. And Clive still enjoys playing the piano.


    The videos I have seen show Clive playing from a musical score, so even though he may not be able to play from memory any more (no one has ever confirmed to me that he can) he retains the memory of how to sight read music. He also plays with emotional inflection, showing that some of the techniques he once learned about the art of musical performance remain with him: all this despite having no episodic memories of his musical training or his illustrious and successful musical career.


    Clive may be an extreme case of memory loss but he is not alone. In 2012 Carsten Finke and collagues24 reported the case of an amnesic cellist. The German patient, known only as ‘PM’, suffered from the same rare illness as Clive and also had severe damage to his memory. His doctors had no idea that he could still remember music until he was spotted playing his cello at home by neighbours. PM had not wanted to play for anyone since his recovery: he felt he was no longer very good. This fact alone suggests that PM had some memory, deep down, for his previous musical abilities.


    Spurred on by this discovery, the doctors carried out tests on PM’s musical memory to see which elements may have survived. They played him two pieces of music at a time and asked him which he recognised. One of the two pieces was always a well-known concerto or sonata that he would have heard before his illness, such as the first movement from Mendelssohn’s Violin Concerto in E minor (1843). The other was a more recent piece, similar in style and instrumentals but composed after his illness, such as the Andante/Reflection piece from Max Richter’s Waltz with Bashir soundtrack (2008). PM successfully identified 93 per cent of the older pieces of music.


    The doctors then played PM the new pieces later that same day. Even though he had no episodic memory of having heard them before, he was able to identify 77 per cent. This result suggests that not only has PM retained memories of music from his past but he is also capable of learning new music. This latter ability has been described as ‘astonishing’ by his doctors.


    Finally, just to show that tales of music memory survival are not limited to cases of herpes encephalitis patients, Séverine Samson and her colleagues have reported relatively spared memory for music in two different brain disorders, medically intractable epilepsy and Alzheimer’s, despite both populations having severe verbal memory impairments.25


    The burning question is: how and why does musical memory survive in these and other cases of memory loss. Is musical memory special?26


    There are a number of reasons to suspect that the answer to this question is ‘yes’. Some of these reasons have to do with the memorable structure of music, which I have already outlined in the section on musical memory as ‘The Star’ (page 171). I also believe that musical memories survive because of the way they are processed in our minds.


    Firstly, for many people music is a motor skill (as for Clive and PM), like riding a bike. Not a great deal is known about what happens to memories when a skill moves from requiring great demands on our attention and focus (when we first learn to walk or drive a car) to being more automatic; from being conscious to non-conscious. But we do know that memories move from the systems that demand heavy resources, episodic and semantic memory, into the more lowdemand implicit memory system.27 This means that when music becomes a skill, when it becomes a habit, it gains a great deal of power in the mind in terms of longevity and resistance to decay.


    For someone who has had a degree of musical training, musical memory also becomes partly procedural – a term used to refer to the motor- or movement-based aspect of memory. Amnesia and other memory disorders are characterised by the loss of conscious memory processes while the implicit procedural memory systems are, by comparison, spared.28


    Clive and PM may have lost access to the episodic memories of their music lessons and careers but they do not need to access these conscious memories in order to be able to play their instruments. The rest of us do not need to remember our childhood cycle lessons in order to be able to ride a bike.


    Another reason why musical memories survive is again linked to the implicit memory system but has to do with emotional reactions. Our emotional responses to music are often formed through conditioned responses; for example, I am more likely to have a positive emotional reaction to music in a major key as my memories of happy music, as a Western tonal music listener, have been mostly linked to music in the major key. Conditioned emotional responses such as this also tend to survive in memory disorders.


    There are some physical clues in the brain as to why the implicit memory system survives well in extreme cases of memory loss. Emotional reactions are at least partly driven by the activity of central brain systems such as the amygdala. In previous chapters we discussed how amygdala activation has frequently been measured in response to hearing emotional music.


    The amygdala, with its central location, has a higher likelihood of surviving brain damage as compared to an area such as the frontal cortex when it comes to brain swelling or a blow to the head. Therefore an individual may lose the conscious memories of why a piece of music causes them to feel a certain way (thanks to the destruction of areas around the frontal cortex) but still experience the core feeling (thanks to the activity of the amygdala).


    So, to sum up, apart from the nature of music itself, musical memories survive at least in part because music activates brain systems that 1) are more likely to survive the more common types of brain damage, and 2) drive non-conscious and conditioned implicit responses to stimuli, such as motor and emotional behaviours. Musical memories really do, in every sense, become part of our inner being.


    ‘The Miscreant’


    So far in this chapter I have talked about the great and good of musical memory; the natural learner and the strong survivor. In the interests of fairness and giving a balanced view, it is only right that I finish this chapter with a discussion of the naughty side of musical memory.


    Ever had a tune stuck in your head? A little ditty or perhaps even a longer song or musical piece that goes round and round in your mind’s ear? If the statistics are right then over 90 per cent of you should be nodding ‘yes’ at this stage.29 If you have never experienced a tune stuck in your head then you are in rare company. Some people experience repeating music in their minds so frequently that they claim to have an almost constant musical soundtrack to their daily lives.30


    We currently refer to this phenomenon as involuntary musical imagery, but in everyday lingo it is most commonly known as an ‘earworm’, a translation of the German term Ohrwurm. This experience has had many labels in the past, including ‘brain worm’, ‘sticky music’,31 ‘cognitive itch’32 and ‘stuck song syndrome’.33 In my lab, day in and day out, we call these stuck tunes earworms, so I will use that term from now on. Let’s blow a few false assumptions out of the water first.


    Fact 1: Earworms are not always annoying. When you first ask people about their earworms they will often tell you about the experiences or episodes that get on their nerves. However, if you look at large population surveys or take diary studies of people’s reactions at the time of each episode, you find that the majority of earworms are actually not bothersome (rated as ‘neutral’) or are even enjoyable.34


    In my own research I ask people how they control or try to cure their earworms. I have a sizeable number of responses that say something akin to ‘Why would I want to control my earworms? They don’t bother me and sometimes they keep me company.’


    Fact 2: Earworms are not always pop songs or jingles. As much as the advertising industry would like to believe that we only get short, catchy tunes stuck in our heads, I can give you hundreds of examples of people who get complex music stuck in their heads, including classical works, modern jazz and new age music. It is true to say that the majority of earworms that I have been told about to date are melodic, vocal and simple, but to deny the existence of other kinds of earworms would be to ignore important information about the possible causes of the experience.


    Fact 3: Musicians do not get them more often. This is not a closed issue but present research suggests that it is not those with the most musical training who experience the most frequent and/or longest episodes of earworms. In fact musicians with the highest levels of training (more than fifteen years) often report fewer earworms than people with less training.35


    Our research has found that people who enjoy music every day, in particular those who like to sing along, report the most habitual and recurring earworms.36 A nice side effect of this pattern in the data is that those people who like a good singsong are also more likely to enjoy their earworms.


    A number of studies have tried to identify traits that predict higher risk of frequent or more disturbing earworm experiences. An interesting concept in this area is ‘transliminality’. If you are the kind of person who measures high on transliminality then you are more sensitive to recognising thoughts and feelings that originate in the non-conscious mind. Another way to put it is to imagine that a layer or barrier exists between our conscious and non-conscious mental life. This barrier is more permeable in people who have high transliminality.


    Mike Wammes and Imants Barušs reported that individuals who were high in transliminality were more likely to report persistent and distracting earworms compared to those who scored low on the same dimension.37


    Other studies have reported a link between earworms and neuroticism,38 and between earworms and nonclinical obsessive-compulsive traits.39 No doubt other individual factors will emerge over time but it is interesting that at present most of the traits identified are marked by a tendency towards rumination, being more likely to focus on and worry about past or present events.


    Studying the type of people who get earworms is one way of trying to get at the question of why they happen. Another way is to explore the circumstances under which they appear in daily life. That was the aim of a study of mine in which I analysed hundreds of earworm stories about why tunes got stuck in people’s heads.40 To be clear, only about a quarter of people in the study claimed to have any idea why a tune was stuck in their head, which leaves us a lot of unaccounted for earworm episodes.


    What triggers earworms?


    When people were able to describe the circumstances of their earworm they most often described recent and repeated exposure to the tune that was stuck in their head. This finding aligns with Oliver Sacks’ idea that the preponderance of easily accessible music in the modern world is at least partly to blame for the frequency of earworms.


    But the prevalence of modern music can’t be the whole story; we know that earworms were a well-known phenomenon long before the modern age of ubiquitous recorded music. In 1876 Mark Twain wrote a short story entitled ‘A Literary Nightmare’, in which he describes a jingle getting stuck in his head and disrupting his concentration level so much that he is forced to pass it on to someone else in order to get rid of the experience.


    Another common trigger of earworms, one that has nothing to do with hearing music, is the activity of involuntary memory. To give an example, one of the people in my study described seeing a licence plate that reminded her of the title of a Michael Jackson song (‘PYT’), and for the rest of the day that tune was stuck in her head, even though she had not heard it for a long time.


    We are a long way from understanding why memory ‘pops’ in this way between thoughts41 – between things we see and hear in the world and related images or sounds in our minds.42 From findings like the Michael Jackson story above, however, we can see that mind popping is a strong trigger for earworms. Short of sitting in a dark room with nothing to see or hear, there is little we can do to control this type of mental activity. Mind popping appears to be a natural consequence of the way our memories operate, and as long as music is held in our memory then there is a chance that it will be triggered by a random encounter with something that reminds us of its contents.


    It is also possible that emotional conditioned responses may be behind some of our earworm experiences. In my survey, some respondents reported that they always experienced the same earworm in response to certain moods or circumstances. In my case, when I am happy I often have Doris Day singing a lively rendition of ‘The Deadwood Stage’ in my head. It always makes me smile.


    Future research will help us untangle other possible causes of earworms, including the prospect that some earworms may help to modify our state of attention or mood for the task at hand. It is a nice thought that the mind may be selecting tunes from our mental jukebox in order to support our activities in the same way that we ourselves might select a tune to boost our confidence before a night out or calm us down after an argument.


    One thing we have little idea about as yet is the repeating, looping component of earworms. Why do they get stuck? Again, earworms are not the only type of thought to loop in the mind. Worries or rumination can also be cyclic, especially in times of stress. I have often heard people speak about other types of repeating sounds, such as words from poems, prayers or even jokes. The great thing about earworms is that because they are so regular and common compared to these other kinds of mental activity, they are a useful research tool that may help us better understand other types of repeating thoughts in the future.
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    Memory is so much more than a collection of stories, skills and ideas. As we have seen in this chapter, memory is vital to learning, whether we are training as a musician or simply learning about the music of our culture through everyday listening. It is an essential component of our experience of consciousness that keeps us connected to our past and future on the thin sliver of time that we think of as the present moment. Memory can also be involuntary, it can ‘pop’ and repeat on us for reasons we do not yet fully understand.


    In all these three guises, ‘the star’, ‘the survivor’ and ‘the miscreant’, musical memory has shown itself to be crucial to our understanding of our musical world and also to our understanding of what we believe, what we have been through in our life, and how we came to be who we are today.


    In the next chapter we will see how musical memory is also an important ingredient in the potential of music to provide comfort and to support healing in times of illness and injury. In the final part of our musical life journey I will discuss the various ways in which music has been found to have a positive impact on our health and state of well-being.

  


  
    Chapter 8


    Music and lifelong well-being


    ‘One good thing about music; when it hits you, you feel no pain.’


    BOB MARLEY


    Throughout this book there have been countless points where I could have discussed how music can help to alleviate or remediate mental and physical conditions. Music has the potential to provide valuable and powerful support for well-being across the whole of the lifespan, from infancy right through to end-of-life care. In the end I decided not to bury these interesting ideas among the chapters but to bring them into a light of their own.


    Before beginning down the road of exploring music for lifelong well-being, I want to make a few things clear. Firstly, and most importantly, music is not a cure-all for everything that ails us in life. If it was then someone would have noticed by now.


    In 2005 John Sloboda1 wrote a wise cautionary note warning against the ‘vitamin’ model of music. This refers to the danger we evoke when expecting that certain music will have the same impact on everyone; the idea that music might be prescribed in tones, rhythms and timbres depending on the way you want to feel or for a particular health-related outcome. ‘This is the best music for heart disease’; ‘this is best for depression’; ‘this is better for sleeping’, and so on. To go down this road, given the individualistic nature of our musical skills, preferences and memories, is foolhardy.


    You may see echoes of this kind of ‘pharmaceutical’ approach to music and well-being in some of the studies in this chapter. This is not a terrible thing, as demonstrating the potential power of music for well-being was an important early step for supporting future work and interest in this area. What is important now is where we go from here.


    Similarly, I do not believe that music should be treated as a whole, something we use under one generic label. Music is the most wonderfully diverse human activity, full of different styles, instruments, voices and performance traditions. We need to honour this variety. We are only at the very beginning of understanding how music relates to health and well-being outside Western cultures, although efforts are being made to highlight this gap in our knowledge particularly by the fields of medical ethnomusicology and cultural anthropology.2


    Finally, I make one pre-emptive observation that will become clear to you as I describe studies of music and wellbeing. As yet, we have only rough ideas of how music contributes to positive health outcomes. Much of what you will read or hear on this subject is speculation. Many researchers are still operating largely on intuition when engaging with the therapeutic impacts of music. It is early days for science in this area and we are finding our way. Once again, a hope for the future is that we can move towards isolating some of the mechanisms behind positive outcomes so that we can move from intuitive to more informed engagement with music for well-being.


    In this chapter I am first going to talk about ways in which music can bring about positive impacts for lifelong well-being, and outline the kind of mechanisms that are currently the hot contenders for explaining positive effects. Then we will look at the different ways that people are engaging with music for well-being and the important differences between music therapy and music medicine.


    Once all these concepts are settled in place I will move on to the research itself, spanning as it does the whole of the human lifespan: a selection of some of the most interesting studies to date, showing how music can support growth in babies and children, boost communication and support language development, aid movement, calm distress, and play a role in how the brain repairs itself after illness or injury.


    As humans we have spent thousands of years developing, expanding and refining this amazing tool and ability that we call music, without any real drive or purpose other than the pleasure and passion that we feel as a result. That same music is now beginning to reveal its power to help us along our life’s journey.
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    I have thought carefully about the term to use when talking about the ways in which we engage with music for non-music related benefits. After a few false starts I decided that ‘wellbeing’ suited best.


    Well-being does not have one single definition since the word is used across multiple disciplines including but not limited to medicine, economics, politics, social studies and psychology; it is no wonder that we can’t all agree. My preferred shorthand description though comes from an economic background: ‘doing well – feeling good’.3


    The ‘doing well’ part of well-being refers to objective standard of living. It may seem like this refers only to economic prosperity but you can think of it more widely as what a person can or can’t do well in their everyday life: for example, whether a person is mobile enough to work and take care of themselves or whether they can communicate well enough to take part in activities with family and friends.


    The ‘feeling good’ part of well-being refers to our subjective level of life satisfaction, given our personal circumstances. Feeling good is also about our sense of social identity, as personal reflection on how we may feel is compared to values and expectations, given our society and background, and to our perception of the people around us.


    When we talk about music and well-being, therefore, we must think beyond the instant ‘feel good factor’ that we encounter when we play a bit of music to cheer us up after a long day and instead consider the widest possible well-being outreach of any music-related intervention.


    Having set my net so wide, I now have to admit that there is no way that I could discuss all the well-being-related studies of music that exist. There are excellent texts devoted to this subject alone that far exceed the size of this book.4 My aim in using such a wide definition of well-being is to give myself enough wiggle room to touch on as many different studies of lifelong well-being as possible, to give you a broad flavour of the areas in which we are starting to see potential for music.


    Music therapy and music medicine


    I attended a very inspiring conference a few years ago in Austria, entitled ‘Mozart and Science’. These were my first steps into the world of music and well-being research, and marked my first interactions with music therapists. Apart from a head full of ideas and motivation, this conference left me with one overriding impression: that music therapy and music medicine were two different things that should not be confused. I still think this is an important concept to emphasise.


    We all use music in ways we may think of as ‘therapeutic’ when we need cheering up, consolation, support or comfort. What we do in these circumstances, however, would not be classed as music therapy in a strict sense. Definitions of music therapy vary but they all come down to a situation where ‘the therapist helps the client to promote health, using music experiences and the relationships developing through them’.5 Music listening can be a part of music therapy but they are not the same thing. Music therapy needs the presence of a qualified therapist.6


    I have had the privilege to observe a handful of music therapy sessions over the years in various situations, from a nursing home to neurological care and at a school for severely disabled children. I can say from this small experience that the presence of the therapist, as a guide, a focus and a source of connection for the client, was absolutely essential.


    There are aspects of the human interaction in music therapy that we will probably never be able to quantify with scientific studies and I can therefore fully sympathise with practitioners who may be reluctant to engage with research on therapy. However, I believe that we should at least try to understand some of the mechanisms behind the effects of music therapy: by doing so we can learn more about the kinds of techniques and activities that are effective for different patients. Certainly at the conference I was attending there were plenty of therapists who were keen to explore the physiological and psychological mechanisms that may underpin their important work in order to make sure their approaches were as informed and as effective as possible for their clients.


    Having defined music therapy, we are left with a large body of research without a name: studies where music was used with the aim of improving a condition or situation but where no therapist was present. If a researcher uses music for health-related outcomes in the absence of a therapist then we can use the term ‘music medicine’.


    There are many advantages to considering music therapy and music medicine as options in care plans. At safe hearing levels there are no reported negative side effects to music. Music interventions can be planned in combination with just about any other form of therapy or medication without fear of negative interaction effects. In addition, many music interventions do not require verbal communication, which makes them ideal for patients whose speech is impaired or absent. Music therapy and music medicine can also be viewed as overall cost effective: with their use, patients can often be discharged sooner, use less medication, and require less intensive staff care.7


    How does it work?


    Setting aside the differences between music medicine and music therapy, how might listening to music impact on our state of well-being?


    Music has a varied list of measurable effects on our physical and psychological state that we have touched on throughout the book, relating to our emotions, moods, memories, attentional focus, and mental and physical arousal. One or two of these mechanisms deserve an additional special mention here.


    Perhaps the most cited reaction to music that is associated with improved well-being is the relaxation response of the autonomic nervous system, which includes a variety of body markers such as the lowering of heart rate, breathing rate, blood pressure, muscular tension and oxygen consumption.


    There are many beneficial secondary effects to this autonomic relaxation response, including the reduction of pain,8 anxiety and stress. These combined outcomes can lead to positive effects in medical situations: for example, studies at Yale found that spinal surgery patients who could control their own pain medication used up to 43 per cent less when they had access to their favourite music.9


    A second mechanism of effect for music and well-being are brain responses to our favourite music, in particular the release of neurotransmitters (for example, dopamine) that are associated with psychological experiences like motivation and pleasure. Hearing favourite music is associated with the activity of neurotransmitters in the brain’s reward circuitry: deep connections between the limbic emotion centres of the brain and the higher pre-frontal decision-making and evaluation areas.10 The latest research indicates that even brand new music can stimulate aspects of this brain reward circuitry, if that new music comes from a style or genre that we already enjoy.11


    The autonomic relaxation response, combined with the activity of the brain reward system, impacts on our hormone and immune response. The body produces natural opiates in response to our listening to enjoyable music and often we can see a marked reduction in levels of cortisol, a marker of a stress response in the body.12 Even a single music therapy session has been associated with a significant increase in measurable salivary immunoglobulin A, a natural antibody in our immune system.13


    Finally, when we consider the effects of music therapy on well-being we must not forget about the less tangible but very real influences of increased human contact, communication and empathy, guided reflection and emotional support.


    As a result of the sheer number of possible explanations for music’s effects on well-being it is not uncommon for researchers in this area to ascribe a positive impact of music to a collection of these mechanisms. The problem is that most studies have no idea how music leads to a positive effect.


    I am no different. I have run these kinds of music and well-being studies and as a researcher you get really excited about the fact that music appears to be helping people, but then realise that, apart from a few intriguing leads, there is no clear reason why.


    Another problem is that many music and well-being studies are correlational in nature; this means that researchers introduce music into an environment (for example, a hospital, a care home) and then look for changes in behaviour and/or feelings of the patients/clients/participants. Any changes that the researchers observe could have come from any number of underlying causes, and probably emerge from a complex, unique combination of the brain and body mechanisms I have listed above.


    The most comprehensive studies that I will tell you about in the next section take as many brain and body measures as they can to try to narrow down likely mechanisms in the effects observed.


    Having laid down definitions and cautionary notes, we can now proceed into the research itself. I will touch on general well-being in several places in the next section, which moves in life stages from infancy right the way through to end-of-life care, but I will focus on music medicine and music therapy for brain, body and behaviour syndromes and developmental issues.


    Music and well-being in infants


    Premature babies


    In Chapter 1 I talked about the development of human hearing in the womb. Sometime between the fourth and sixth month of pregnancy a foetus will develop the physiological structures in the ear and brain that are necessary to perceive sound. When a full-term baby is born it has had months of experience of hearing the muffled rhythms and melodies of sound that pass into its fluid-filled environment. You might think of this as the ‘music of the womb’.


    Sadly, not all babies reach full term. Happily, medical science has made remarkable steps when it comes to caring for babies born as young as 22–23 weeks, such that many go on to survive. The priority for these premature babies is to take care of their underdeveloped organs and support their growth to maturity as far as possible.


    At a conference called ‘Music and Neurosciences’ in 2011 I first heard about the work of Amir Lahav, director of the Neonatal Research Lab at Brigham and Women’s Hospital in Boston, Massachusetts. Lahav had just completed a series of studies in which he simulated a neonatal hearing environment for premature babies. Why would he do this? Surely there are more important matters than worrying about hearing in a premature baby?


    Consider for a minute the auditory environment inside a neonatal intensive care unit (NICU): quiet but with occasional loud machines bleeping and buzzing, intermittent piercing alarms, medics shouting important, emergency instructions. All that noise constitutes massive overexposure if your tiny ears have only just begun to process sound.


    Lahav and his research team reasoned that babies who reach term in the womb get a much gentler and informationrich introduction to sound over several months that helps to develop the fine structures in the ear and the auditory cortices in the brain. Through this early, muffled, music-like exposure, their brain develops invaluable pattern-recognition and memory skills which will be important for later development of speech and language comprehension. Before they are even born, babies come to know important rhythms and melodies like their mother’s voice, heartbeat and breathing patterns.


    Lahav decided to try and replace some of this lost opportunity for brain and ear sound experience in premature babies by simulating a neonatal sound environment in their NICU cots. He speculated that recreating, in particular, the maternal speech that the babies would hear in the womb may also have benefits for the development of their tiny bodies, by minimising heart and breathing stress responses.


    The researchers introduced recordings of mothers’ voices and heartbeats into the NICU environment of fourteen premature babies (born between 26 and 32 weeks) by way of a specially created mini-audio system.14 The babies served as their own control group, as they heard normal hospital sounds as well as maternal sounds. The researchers monitored the number of times babies experienced adverse breathing and heart responses and found that these were significantly lower when the babies were listening to their mother’s voice and heartbeat.


    This study does not use ‘music’ in the traditional sense, but remember that infants at six months’ gestation would never hear music in the way that we can. They would hear muffled pitch patterns (melodies) and rhythms filtered by the womb.


    Exposing premature babies to real music in an NICU also leads to promising outcomes according to a two-and-a-halfyear study of eleven different hospital sites, led by Joanne Loewy. She showed that live music therapy in NICUs (by a qualified therapist, making use of singing and instruments) had measurable beneficial impacts on babies’ vital signs and sleep patterns.15


    Music therapy was a crucial choice in the above study, as a therapist can react flexibly to changes in a baby’s breathing, heart rate or movement patterns. Positive effects of music have also been seen in the way that premature babies respond to necessary but often painful and stressful procedures.16


    There is a tendency for clinicians to be concerned – rightly – about the negative impact of noise in an NICU, including music.17 But given the presence of predictable structures like melody and rhythm, it is reasonable to hypothesise that soft, simple music that reduces the possibility for over-stimulation would be supportive for developing ears as well as minds and bodies in premature babies, especially when combined with the sounds of maternal speech and heartbeats.18 Guidelines for music use in NICUs have been created with this in mind.19


    Another problem for premature babies is feeding. Weight gain is one of the most important factors in healthy premature development but babies born before 34 weeks often have pronounced difficulties coordinating sucking, breathing and swallowing. They can be tube fed, though this increases the risk of stress responses and can stall development of musculature in the gastrointestinal system. In short, it is important to encourage a premature baby to learn how to feed as soon as possible.


    Work by Jayne Standley20 established that music can be a valuable tool in helping to encourage premature infants to adapt their sucking reflex to feeding. Standley developed a pacifier that plays recordings of pleasant female singing when babies suck correctly, which can apparently help to speed up a baby’s ability to feed independently. The impact of lullabies on feeding, in combination with more traditional pacifiers, has also been supported by recent studies,21 though it has yet to be established whether music helps infants learn how to coordinate their sucking through rhythm or simply encourages them when they happen upon the right technique.


    The challenges facing a premature infant are great as they fight to survive and grow outside of the protection of their mother’s womb. This period is a stressful time for all and wellchosen music, especially in the hands of a trained therapist, can help foster relaxation that has positive impacts on body and brain mechanisms. These effects have secondary benefits for processes such as sleep and feeding, which all contribute to development.


    Music and well-being in children


    I only have the space to touch on a few of the areas where music medicine and music therapy can help to support wellbeing in children who have been diagnosed with conditions that impact on their physical and/or mental development. All of these conditions also exist in adults but I talk about them here as the majority of the research has looked at children. In theory there is no reason why this work could not be extended to adults in the future: as we know, the brain is capable of lifelong learning and change (see Chapter 3).


    Autism spectrum


    My beloved nephew Eneko has fragile X syndrome, a genetic syndrome that leads to a number of unique physical and mental characteristics, the latter of which resemble autistic traits. Eneko is a happy ten-year-old boy who I adore. Although he can barely speak, he is very ticklish, curious, and we laugh all the time when we play games. Because of his syndrome he can be quickly distressed by changes to the environment, loud noises or disruptions to his routine. He is crazy about music, in particular Vivaldi. I once got him a baton so he could conduct orchestras that he hears on CD or sees on the TV.


    Music can be an invaluable way to communicate with children like Eneko who show autistic traits and who also may have very limited verbal output. Children on the autism spectrum can show unique sensitivity to musical sounds22 and at least 12 per cent of autism clinical interventions currently feature music-based activities.23


    Music therapy, when compared to play therapy, can result in significant improvements in non-verbal and gestural communication, including eye contact and turn-taking behaviours.24 Adding in musical elements to vocal training has also been found to have beneficial impacts on low-functioning autistic children who are learning to speak.25


    A related developmental challenge associated with severe autism is limited or absent verbal communication. One exciting breakthrough in this area has been the development of a music-based therapeutic technique that supports verbal learning. Catherine Wan is a researcher in the Music and Neuroimaging Laboratory in Boston where she developed Auditory-Motor Mapping Training (AMMT), an intervention to help non-verbal autistic children.


    AMMT purports to encourage auditory-motor mappings in the brain by teaching children to speak at different pitches while playing tuned drums. While this kind of therapy is still in the early stages of development, it appears that AMMT sessions are associated with significant improvements in speech production even in children who have uttered hardly a word their whole lives.26


    Children on the autistic spectrum may also benefit from movement therapy to help them learn coordination and control behaviours. Eneko has equestrian therapy and his motor coordination seems to have benefited from his riding lessons. Combining music and movement therapy can have positive effects in helping children with autism to improve in restlessness, tantrum and inattentive behaviours. The rhythmic aspects of music in particular can help promote fine and gross motor skills.27 Meanwhile, I can report that Eneko’s conducting is going from strength to strength.


    The latest review on the subject of music therapy on the autistic spectrum28 has laid down several useful guidelines for clinicians, including the use of better measures of movement skills and placing a higher priority on interactive musical therapies that feature singing, music making and synchronised rhythmic activities. All signs point towards these kind of group-based social therapies being more effective than passive music listening.


    ADHD


    Attention Deficit Hyperactivity Disorder (ADHD) is a multisymptomatic condition that is marked by impulsivity, hyperactivity and a difficulty in focusing attention. These behaviours are associated with maladaptive outcomes including poor educational attainment and fractured peer/family relationships. The condition is most frequently diagnosed in childhood and currently affects somewhere between 6 and 8 per cent of children in the UK.


    Given the controversy surrounding medication for ADHD, there is a growing pressure to investigate alternative therapies. Interest in music therapy for ADHD stems from a desire to provide structured and focused activities that capture attention and allow for personal expression while requiring a degree of cooperation with others.


    Interactive music therapy can also help children with ADHD to tap into their emotional reactions in a safe and supportive environment and to learn how to recognise and respond to shifts in mood.


    To date, studies have reported generally favourable outcomes,29 although there are individual differences meaning that some children benefit from music compared to other visual therapies whereas others can be adversely responsive.30 A review of music therapy trials in ADHD that met excellent clinical standards31 is being conducted at the time of writing and conclusions should be available in the near future.


    Dyslexia


    Dyslexia is a broad term that encompasses learning difficulties centred on reading and spelling. Severity of dyslexia varies widely and difficulties can extend into verbal memory and verbal processing speed. The NHS’s current estimate is that between 4 and 8 per cent of school children in England have some form of dyslexia.32


    Music has been thought of as a therapy for dyslexia thanks partly to the similarities between music and language, including the fact that both use structured sounds that unfold rapidly over time. Music is not a language but there are many overlaps in the way that we process and integrate these two forms of sound communication,33 and as such there may be scope for supporting language learning by boosting musical skills.


    Studies of auditory brainstem response (see Chapter 2) have shown that children with dyslexia have less stable encoding of sound, further supporting the idea that musical training may aid the development and function of neurological systems that support reading (see page 42). One hope for future research is that musical training may be able to help steady these unstable representations in the brain.34


    It has long been known that there is a small but significant relationship between reading and music-learning skills.35 Marie Forgeard and colleagues conducted an extensive study with normal-reading and dyslexic children to test the patterns in the relationship between music and reading.36 Their findings suggested a tight coupling between the types of sound skills that can be boosted by musical training and the types of sound skills that help support the development of reading skills, in all of the children.


    One additional interesting avenue of music and dyslexia research is concerned with the influence of rhythm. In 2003 Katie Overy37 investigated whether musical support could help the timing issues that many children with dyslexia encounter.38 She found that dyslexic children often scored higher on musical aptitude tests compared to their control group counterparts, except in the area of timing skills. She suggested that supporting rhythmic training with music could help tune reading skills such as the ability to segment syllables in language, leading to easier comprehension and improved spelling.39


    All this research suggests that a music intervention which strengthens the basic auditory skills of children with dyslexia and other reading difficulties, especially one that incorporates rhythm, may help support their language learning.40 At present there are no clinically accepted trials from which to draw firm conclusions about how music education may help reading,41 but hopefully such studies will emerge in the future, with useful guidelines for best implementation.


    The future


    There has been a small but significant explosion in music therapy and music medicine to support children’s development and care over the last decade, and I have just touched on some of the areas here.


    In practical terms there are proving to be lots of opportunities for musicians, psychologists, doctors, carers and engineers to come together and build useful technology to support these efforts. A project that acts as an example of this is the Virtual Musical Instrument (VMI).42 The VMI is a visual computer interface that allows people with varying levels of mobility to create nice musical sounds in response to body movements. Eneko would love that. Such new music rehabilitation tools hold great promise for therapists, families and children.


    Music and physical well-being in adults


    In this section I will talk about conditions that are more likely to strike in adulthood, such as serious brain injury, stroke, conditions like Parkinson’s, and mental illness. Here we will see how music can help with recovery, re-learning and rehabilitation. I will refer often to the Cochrane reports, systematic reviews of research in health care that are internationally recognised as the gold standard in evidence-based health care.43


    We begin with brain injury. Our brain is a wonderfully complex thing, which of course means that it can break down in a myriad of diverse ways. Misfortune can visit in the form of traumatic accidents, stroke, illnesses, infection and toxic exposure (for example, to carbon monoxide). More people than ever survive such life events thanks to the advances of modern medicine.


    Let’s be clear. Music is unlikely to help you survive a brain injury. But it could have a useful role in recovery.


    Let’s assume the worst first: that a brain injury or illness causes a spell in a coma or similarly altered state of consciousness, and a stay within intensive care, probably on a ventilator. How can music help in these circumstances?


    Coma and ventilation


    Even in the deepest states of unconsciousness a person may continue to hear the world around them.44 This means that music therapy is possible when someone is in a coma. Therapists can improvise singing or playing instruments to the rhythms of a pulse or breathing pattern.45 These kinds of techniques can set up a channel of communication, an outside link for a patient in a coma.


    Measurements taken during such music therapy sessions indicate that coma patients often show signs of relaxation (for example, their breathing settles on a steady, slow rate). EEG recordings of brain activity have also shown that the types of brain waves that are prominent during therapy are associated with a relaxed state. Importantly, a coma patient can respond to quiet and gentle singing, even in a noisy hospital environment.46


    The Cochrane reviews noted many cases where music therapy and music medicine (listening to calming music) can reduce heart and breathing rate, and help keep coma patients stable over a period of time. Other physiology measures, such as blood pressure, respond less reliably to music interventions in ventilated patients, a result which offers a welcome cautionary note about expecting too much of music interventions in patients who are critically ill and heavily medicated.


    To date, however, because of the positive indicators and since music listening is an easy intervention to implement, the Cochrane review has concluded that music listening should be offered as a stress management intervention to coma and ventilated patients.47


    Stroke


    A stroke happens when blood flow in the brain is disrupted by a leakage or a blockage. Cases of stroke are on the rise, partly due to the increase in our life expectancies. Worldwide, fifteen million people suffer a stroke every year. The World Health Organization (WHO) predicts that the disability-adjusted life years lost to stroke will rise from 38 million in 1990 to 61 million in 2020.48


    Teppo Särkämö has studied music in the recovering brain at the Cognitive Brain Research Unit in Finland.49 In his thesis Särkämö explored the impact of music listening on stroke patients against listening to audio books or no listening activity. All the patients had a thorough neurological examination six months post-stroke to check on their progress. Both the music listening and the audio book patients showed improvements to their auditory processing, but only the music listening group showed a benefit to their verbal memory and focused attention. Music listening was also found to be better for tackling feelings of depression and confusion. This research strongly supported the inclusion of music as a ‘rehabilitative leisure activity after a stroke’.


    Music therapy has been found to be helpful in cases of unilateral neglect after stroke. Neglect happens when a stroke patient seems to be unaware of part of their environment despite no problems with their vision. Patients with neglect may only eat part of the food on a plate or shave only part of their face. Listening to classical music has been associated with improvements to attention in patients’ otherwise neglected field.50 Music therapy, in particular the use of playing scales on chime bars, has also been found to help patients reorient to their neglected field.51


    Movement


    Around 80 per cent of stroke patients experience a loss of mobility. Mobility is also a primary issue in conditions such as Parkinson’s, where damage to the dopamine regulatory processes and basal ganglia in the brain leads to disrupted physical movements. Stroke and Parkinson’s patients face different challenges to recovery and remediation of their condition but music therapy can support movement for both populations, and potentially for other groups where motion is an issue.


    A simple metrical rhythm can help guide patients to walk with less rigid motion and at a steadier pace.52 This kind of music therapy has become known as rhythmic auditory stimulation (RAS) and has been developed greatly in the last ten years. RAS typically consists of metronome-pulse patterns embedded into rhythmically accentuated instrumental music. Some patients can have measurable improvements in their walking within 24 hours of a first RAS training session.


    Although the biological mechanism by which rhythmic music can help support walking and other movements is not yet certain, it is thought that having an ‘external timekeeper’ helps patients to synchronise their motor movements as opposed to relying on the disrupted internal timing signals from compromised areas of the brain.53


    The Cochrane reports found several studies where RAS was associated with better walking in stroke patients, including improved speed, stride length and symmetry, all of which makes for a steadier and safer pedestrian.54 These studies took place in the presence of a music therapist but I have heard many anecdotal reports of patients listening to and even composing music on their own to help with their movements.


    One of the latest developments in this field is called ‘Walk-Mate’. While steady RAS rhythms may be helpful, they are not very adaptable if a person starts to struggle or speed up their pace. Walk-Mate is a project that features interactive and real-time responsive rhythmic sound to support movement.55 It is still early days for this technology but results have shown even more advanced therapeutic benefits compared to fixed RAS.


    Speaking


    Disrupted motor movements may also impact on speech. Aphasia, a word which originates from the Greek for ‘speechless’, is another common symptom post brain injury or stroke. Aphasia can relate to the understanding or comprehension of language as well as the production or expression of speech. There are a huge variety of aphasic conditions but music therapy offers new hope for those who struggle to speak after brain injury.


    Many of you will be familiar with the case of Gabrielle Giffords, a Member of the United States House of Representatives who was the victim of an assassination attempt in early 2011. Gabby, as she is known, was left fighting for her life with severe brain injuries after being shot in the left temple. Despite such a devastating injury, after much hard work in recovery, Gabby was able to address the US Congress just over one year later. She credits music therapy for its part in helping her incredible progress in regaining her speech.


    I have already discussed how a form of music therapy, AMMT, can help speech production in autistic children who struggle with verbal development. AMMT grew out of an earlier development in music therapy that has helped speech recovery in many adults post brain injury: melodic intonation therapy (MIT).56 The reports and images of Gabby Giffords’ music therapy seem to suggest it followed a similar protocol to MIT.


    During MIT a therapist will use sung patterns of exaggerated speech, beginning with just two different pitches (one high and one low) and eventually accompanied by well-known melodies like lullabies. The therapist will also tap the rhythm of the singing with the patient’s left hand.


    MIT is most successful in people who have had left hemisphere strokes57 or brain damage, like Gabby; such an injury would typically damage language ability. It is important that the right hemisphere is relatively spared as MIT helps to retrain that part of the brain to support speech.58 Specifically, MIT has been associated with the increased recruitment of parallel circuits in the right hemisphere that would normally support language in the left hemisphere, such as premotor areas (for speech planning) and the superior temporal lobe (sound analysis), as well as crucial white matter pathways that connect these areas.


    The mechanism behind MIT is not yet certain and there is an ongoing debate about which aspects of MIT are actually having an effect. Some claim that singing is not necessary, that the rhythmic content is most helpful for regaining speech.59 One important point that such studies overlook is that real music may work well as it is engaging and fun. At the time of writing, this debate rumbles on. What is undeniable is that music therapy has played a crucial role in the speech recovery of many people such as Gabby Giffords.


    [image: music]


    To end this section on physical health I want to touch on two of the biggest killers in modern society: cancer and heart disease. Music will never cure either of these life-threatening conditions but thanks to many of the effects of music medicine and music therapy that we have already discussed (increased relaxation, reduced pain), as well as secondary effects (better sleep,60 faster response to treatment, better perceived quality of life), music can help to support recovery from cancer and heart disease, and aid in the experience of what can be painful and distressing (although necessary) treatments.


    Several trials of music therapy and music medicine in cancer patients have shown measurable effects on the autonomic relaxation response. Listening to music can reduce heart rate by an average of 4 beats per minute (bpm) and respiratory rate by an average of two breaths per minute,61 with some comparable reduction in blood pressure. Similar results have been reported in patients with heart disease.62 Those changes may seem small but each average 10 bpm reduction in heart rate may reduce the risk of cardiac death by up to 30 per cent.63


    Having a tool that can trigger real physiological relaxation in this way over time also has far reaching effects for how people feel from day to day. The Cochrane reports suggest that music therapy and music medicine interventions have a beneficial effect on anxiety, mood and quality of life measures in people with cancer. The results of some trials suggested that music also has a moderate pain-reducing effect. Finally, the autonomic relaxation response reportedly reduces muscular tension and vessel constriction – thereby increasing the success rate of painful procedures.64


    Music and mental well-being in adults


    Given the positive impacts of music therapy and music medicine on the body it should come as no surprise that there is also potential for the treatment of mental health and well-being.


    A recent review of the past twenty years of research in this area65 reported that music therapy, in particular active music making, can be used as a complementary therapy in the treatment of depression,66 schizophrenia,67 and dementia,68 as well as problems of agitation, anxiety, sleeplessness and substance misuse. Just a few sessions can be enough to see small measurable effects in symptoms, though larger numbers of sessions (16–51) achieve better results; this finding suggests that it might be a case of the more treatment sessions, the better.69 I will touch on three specific areas of music and mental well-being here to bring our journey through music and well-being to a close.


    Post Traumatic Stress Disorder


    Some of the earliest recorded use of music therapy dates from the 1940s when musical interaction and listening was used to help veterans suffering from ‘shell shock’ after the Second World War. This kind of therapy was thought to help relieve the high state of anxiety in what is now recognised as Post Traumatic Stress Disorder (PTSD) and to encourage a sense of community out of the isolation that often results from leaving the armed forces.


    Today we know that music can help trigger autonomic relaxation responses that can help lower the heightened states of anxiety and vigilance that people with PTSD often experience, even if only temporarily. Being able to escape from negative mind and body states plus the increase in personal sense of control over mental activity can all have measurable effects on quality of life. Music interventions can be incorporated as part of therapies designed to help with tension regulation and complex thinking, to assist the client with mental challenges like planning, assessing outcomes, and controlling impulsive behaviours.70


    Depression


    Music therapy is effective in depressive patients because active music making within a therapeutic framework offers a person the unique opportunity for new ‘aesthetic, physical and relational experiences’.71


    Practically, this means that music therapy provides an enjoyable way for people who are depressed to increase their level of basic physical activity in a social context with other people who may or may not be facing similar difficulties to themselves. Building on communication and interaction in this way is seen as a primary goal of therapy for an individual in a serious state of depression where inward, negative-biased reflection can be distressingly dominant.


    Another benefit of music therapy and music medicine for people with depression is that it gets a high degree of treatment compliance in a population that can often be resistant to interventions, especially in the initial stages of treatment.72 The fact that music listening is enjoyable and can be tailored to each individual to access pleasant life memories (see Chapter 7) also allows for a personal approach to interaction with a therapist and a flexible, portable form of mood regulation that a patient can learn to use by themselves.


    Dementia and Alzheimer’s


    Dementia is a wide-ranging term that encompasses a number of conditions that are characterised by a decline in a person’s mental faculties. Dementia-related illnesses, including Alzheimer’s, are associated with multiple cognitive, emotional and behavioural problems that are underwritten by a state of confusion and loss of connection with the social world. Music therapy and music medicine can provide not only a valuable source of cognitive stimulation but also a conduit through which carers, families and friends can re-learn how to communicate and interact with their loved one.


    In Chapter 7 we talked about how music is strongly linked to our memories and how musical memories can often survive in cases where other forms of life memory seem inaccessible, including after brain injury and in dementia.73 This strong link to music in our memory can provide an invaluable link to a person’s sense of personal history and identity.


    Music also provides a useful way for Alzheimer’s patients to learn new information.74 This finding may in time provide a basis for music-based practical memory training that would allow an individual to maintain their independence for longer.75


    Music can be used to help patients in the later stages of dementia to re-engage with the people around them, after the point where verbal contact has been lost. Activities such as moving and singing to music encourage physical and mental engagement with loved ones and carers that can be beneficial for the patient’s state and bring about changes in quality-oflife measures for family and friends. Music therapy has been associated with significant reductions in both long-term anxiety and depression levels in these patients.76


    Another issue with later-stage dementia is that the person can become distressed by changes to their environment or activities. These changes can be as simple as getting ready for bed after dinner or meeting a new doctor. In these cases music can be introduced as a cue for transition, in order to reduce associated stress reactions.77 Over time, music comes to act as a relaxed ‘primer’ for activities that the patient can come to recognise, meaning times of transition will be less of a stressful burden for them. When such stress reactions are minimised a person can have better access to their implicit, procedural memories for old habits (such as dressing and washing), allowing for a calmer and more successful, independent everyday routine.


    Back in 2003 the Cochrane report found no strong evidence either in support of or against the use of music therapy and music medicine for individuals with dementia; the accumulation of evidence I have described in this section indicates how far research can come in a decade. Although no formal update of this 2003 report presently exists I am more convinced than ever about the benefits of music in this group of patients.


    What kind of music?


    As with many of the effects we have seen attributed to music throughout this book, when considering the best type of music for well-being, personalisation is crucial; there is no one perfect genre or style of music for everyone. This point brings us right back to the ‘vitamin’ model of music that John Sloboda so wisely warned against at the start of this chapter. A good reaction and positive outcomes from music therapy or music medicine for any one person depends on the kind of music that they like.


    Just to make this point even stronger, we see the consequences of not taking a personal approach when researchers choose a particular generic type of music, with all good intentions, believing it to have good effects, only to find that this blanket introduction of music makes a situation worse.


    In one case, classical music was played in the communal area of a home for people with dementia.78 Behavioural disturbances were found to be significantly worse during these musical periods, and many patients demanded that the music be removed. However good the intentions of such research, it goes to show that the most important person in any situation where music is introduced for well-being is the patient or client – their needs, likes and desires must drive the selection of music.


    There are some general rules that can guide music selection beyond simply making sure it is enjoyed by the client. Where possible, patients should be encouraged to select music characterised by a slow tempo and that lacks abrupt harmonic changes and sharp timbres, in order to have the best chances of promoting autonomic relaxation. In addition, music that evokes strong emotional reactions, which may be caused by memories associated with the music, should be avoided when used for stress and anxiety-reduction purposes.


    There is another caveat to the general conclusion that patient-selected music is best. In some cases unfamiliar music may be more helpful; emotional associations with music can disrupt and distract from a person’s attention to aspects of the music which may be critical for their therapy. For example, a therapist or a patient may wish to focus on the rhythm of music in order to help movement but emotional music may distract focus from this part of the sound.


    Finally, we must consider how we introduce music to medical and therapeutic environments. Listening to music through headphones may not be wise during painful procedures because it prevents the patient from hearing instructions or comments by the medical staff. This interference and lack of contact with staff who are administering treatment may increase patients’ anxiety and, consequently, their perceived pain. In the case of such procedures, it is probably better to listen to music without headphones.79


    [image: music]


    In our final chapter we have taken a tour through the various ways in which both music therapy and music medicine have been trialled as adjunctive treatments to support well-being through the whole of the human lifespan. The music of your life may one day have the power to support you through difficult and traumatic times, though I very much hope that these are few.


    Music psychology research allows us to better understand how the brain and body react to music in clinical and care situations, and permits therapists and medical staff to optimise the use of music in these situations, always putting each individual at the forefront of planning.


    Music is not a pill, a solution or a cure when it comes to times of trouble but it can be an important and flexible source of personal support, consolation, connection and inspiration.


    Through the course of your life journey you have developed a wealth of musical skills, understandings and memories that are completely unique to you – a musical being that will never be recreated no matter how long the human race lasts.


    Music will be your lifelong friend and personal companion, your reflection and your shadow. You really are the music.
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