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			Listen! 

			I think I will do nothing now but listen,

			To accrue what I hear into myself – to let sounds contribute toward me.

			 

			Walt Whitman, ‘Song of Myself’

			 

			 

			This book is all about the urgent need for all of us to listen, partly for our own happiness, effectiveness and wellbeing, and partly because we are surrounded by extraordinary and wonderful sounds. To bring the auditory experience of the book alive, you’ll find numbered references like this [123] throughout the book, each relating to a specific sound, from the songs of whales to the wind on Mars. The numbers correlate to links on the book’s website, most of which allow you to enjoy listening to the sounds you are reading about. I hope they enchant you as much as they do me. A few of the numbers link to videos or reference sites.

			All the books, films and music mentioned in the text are listed in my table of suggested further investigations, printed at the back of the book and also to be found on the book’s website with links to help you find and explore them without doing the detective work.

			
			

			Finally, for those of you with a scientific bent, the website also includes a list of the scientific papers and books underpinning many of the facts and findings reported throughout the book.

			You can find the book’s website at www.soundaffectsbook.com.

		

	
		
			
			

			 

			A Sounding 

			Deep beneath an unassuming squat concrete building in Redmond, Washington State, is the quietest place on Earth. Here, cocooned within a latticework of springs, steel and concrete – every wall a herringbone of fibreglass wedges – is the most efficient anechoic chamber ever constructed. Built in 2015 to test Microsoft’s electronic devices, it holds the Guinness world record for the lowest ever measured noise at minus 20.3 decibels. This is as close to the absolute zero of sound as humanity has ever come. 

			I have spent time in anechoic chambers, and the experience is profoundly uncanny. With no external noise of any sort, the only sounds are those you produce. The thud of your heart, the tide of your blood moving around your body, your lungs expanding, each loud swallow, the workings of your digestive system, the soft creak of your joints . . . some have reported hearing the damp sound of their eyeballs moving in their sockets, while I have heard a hiss that’s thought to be the spontaneous firing of auditory nerves. Most of these chambers set strict time limits for how long you can stay in them because the experience soon becomes disorientating, even frightening. 

			It is deeply unsettling to clap and experience the sound instantly disappearing. In a room without resonance, where we are not receiving the constant tiny auditory signals that inform us about our surroundings, even our balance is impacted. We begin to feel an odd disassociation from our surroundings. It doesn’t feel like a room at all. 

			
			

			To return to a more familiar acoustic environment is to experience an overwhelming rush of auditory input and to realise anew how important and fundamental our relationship with sound is. It is this spirit that animates this book and that I hope to communicate to you. 

			*

			We do not know exactly when consciousness arrives in a foetus, but we know its soundtrack – the steady (and surprisingly loud) pulse of our mother’s heartbeat moving through amniotic fluid.1 When each of us dies it will be marked by the silence following our heart’s final beat. In between – from the almost imperceptible whine of a mosquito at the edge of our hearing to the beat of a nightclub felt deep in our chests, birdsong, waves on a beach, rain on a tent, the cowbell peal of a boat’s rigging chiming across a bay, a baby’s cry, a loved one’s snore, the whine of a dentist’s drill, or a jackhammer’s staccato call – our lives are accompanied by a rich symphony of sound. For most of us, most of the time, it is background noise. We notice it when it becomes intrusive – a car alarm, a fox’s screech in the early hours of the morning – or when it is a sound we enjoy and relish, perhaps the adrenalising exuberance of Aretha Franklin, or the half-­heard murmur of cricket commentary in an English summer garden. But, in between, there are vast amounts of sound we are essentially unaware of. And they matter. Our acoustic environments impact our happiness, effectiveness and wellbeing. Who hasn’t sighed in relief when an air-­conditioning unit or the hum of a refrigerator ceases, even if it was never consciously noticed? That feeling of relief is a clue to the load that noise can place on us. There are things we can all be doing to improve our relationship with sound – but this is only part of the story. 

			
			

			Homo sapiens has been around for perhaps 300,000 years, and our ancestors for anything up to three million years before that. For the vast majority of that time, our relationship with sound has been first and foremost a matter of survival. Early humans used sound to detect and probably also trap the animals they hunted; even more crucially, like all living things, hearing was their primary warning sense. For most of human history, we’ve had good reason to fear the darkness. At night, at the edge of the firelight, our eyes begin to fail us – but our hearing functions just as well at night as in the day, and, what’s more, we can hear what’s behind us. As a result, sound goes very deep, very fast. If a twig snaps behind you in a forest you will spin around: the survival instinct is non-­negotiable. If I want to warn you about urgent danger, I don’t wave, I shout. This was brought home to me once in Kents Cavern, a cave system in Devon where they have found human remains dating back forty thousand years. In a small chamber deep underground, we sat down and switched off our torches. The darkness was thick to the point of suffocating, and my sense of hearing was suddenly dramatically heightened. It was easy to imagine sitting in that spot thousands of years earlier with only a small guttering torch, listening constantly for danger in the surrounding darkness. Since language developed at least 100,000 years ago, knowledge has been passed from generation to generation in sound, which is ephemeral and invisible: people learned by listening to teachers speaking, and if they missed it, they missed it. This is why Pythagoras is said to have erected a screen for his first-­year students, who were called akousmatikoi, so that they could not see the teacher; he believed that seeing was a distraction from the important business of listening. For all but the last few thousand years of human history, our culture and communication were oral and aural. 

			
			

			In the fourth millennium BCE, writing developed independently in many places, although until the Industrial Revolution only the elite few in most societies were literate. In the short time since then, accounting for less than a tenth of one per cent of human history, our relationship with the world has dramatically tilted and become heavily weighted to the eyes. Visual communication has become dominant. We teach reading and writing in school, but not speaking or listening. Of course, there are good reasons for the popularity of writing, which revolutionised how we stored and transmitted information, allowing us to send stable information through time and space in ways that changed humanity. Most of the communication methods we’ve invented since personal computers and the internet arrived have been visual: email, SMS, social media and instant messaging hold hostage our eyes and our fingers. Screens on mobile devices have further increased the dominance of the eyes as most people’s primary portal to reality.

			Much of our communication now is written without much regard to the consequences: quick, overheated opinions that will earn the tiny dopamine reward of a thumbs-­up icon; typo-­laden group messages; instantly regretted, half-­thought-­through emails, perhaps accompanied by the slightly surreal sound effect of an imagined physical message rushing through the air. For many people today, the experience of entertainment at home is a similarly distracted, multi-­screen one, in which we’re never entirely focused on one thing. We consume so much of our media in transit, whether literally or figuratively, which is why a recent study found that internet users are eighty per cent more likely to watch a video if it has subtitles. The requirement to focus on audio has become almost countercultural. However, it is no coincidence that podcasts have seen their recent rush in popularity. This is an intimate, conversational medium that allows listeners to do something else while enjoying the show, something that’s impossible with video-­ or text-­based content. There are huge corporations spending billions on ever more seductive ways to seize our attention, almost always through the eyes. I met MIT professor Sherry Turkle, author of the excellent books Alone Together and Reclaiming Conversation, when she gave her important TED talk on the way technology is hollowing out our close relationships and replacing a few deep connections with many shallow ones, and we shared a deep concern about the future of intimacy and conversation. Nobody can restrain the unrelenting march of technology – almost nobody is even trying – but its effects on humanity’s ability to listen have been, and continue to be, disastrous.

			
			

			In our everyday lives, it is faster to read words than to speak them. Text-­based communication is undeniably efficient because it’s asynchronous – both ends don’t have to be present at the same time. However, it often removes the human joy of the act of communicating and reduces it to an exchange of information. There is hope though: a reported recent increased preference among Generation Z for sending voice notes instead of text messaging could just herald a return to appreciating audio as a warm, authentic medium among those who have grown up with so much visual information.

			
			

			Architecture, too, is almost exclusively ocular, resulting in many buildings that are so noisy they are unfit for the purposes for which they were built. Often, the harmful noise results simply from bad acoustics – typical of spaces that have been designed for the eyes only, with little or no consideration for the ears. Most of our cities are too loud, and many transport systems are literally deafening. If we were to accept the visual equivalent of our auditory experience it would be to travel with strobe lights permanently dazzling our eyes. It’s no wonder that urban earbud-­wearing ‘podestrians’ try to take control of their auditory experience. Sound has become something to block out when we notice it at all. 

			Our world has become increasingly interventionist, a place where quietness, passivity or acceptance are often seen as weaknesses, and those who have the loudest voices or who deploy bullish power to affect things (for right or wrong) are preferred as influencers and leaders. Susan Cain’s outstanding TED talk and her book Quiet – about the value of quiet, introverted people – give the lie to this obsession with intensity and loudness and propose that instead we should make use of the introvert’s ability to think deeply, strategise and solve complex problems. She cautions: ‘Don’t mistake assertiveness or eloquence for good ideas.’ In our busy competitive world, it’s not surprising that urban consumer culture prefers seeing to hearing, sending to receiving, and speaking to listening. My own TED talk on speaking has at least five times as many views as my TED talk on listening – a ratio almost exactly replicated in research by the Organisational Listening Project, a research initiative that surveyed a range of organisations and found that they were devoting more than four times as many resources to outbound communication as they were to listening. 

			
			

			I believe that there is also a spiritual dimension underpinning this shift to the visual. Sight is an active sense: you decide where you are looking, you have eyelids you can close; and visual signals are analysed in the cortex, the region of the brain we associate with higher-­level processes. By contrast, hearing is passive: you have no earlids and you hear even while you sleep; as soundwaves enter the holes in your head, they physically touch your eardrums and activate the more primitive regions of your brain. Human culture is increasingly based on logic and agency – making things happen, as opposed to going with the flow. We’ve largely lost our connection with nature as we live in environments that are entirely constructed. And the same increasingly applies to our relationship with the invisible.

			Archaeoacoustician Iegor Reznikoff reflects that for most of human history, life was short and tough, so people were more engaged with the invisible, especially with what happened after death – as a result, initially shamanism and later religion were central to their daily lives. Sound is invisible, and partly for that reason it played a key role in these practices – but we now live in a world where seeing is believing, and what’s visible and tangible is preferred. We sanitise and even hide death; secularism and materialism encourage us to concentrate on the here and now, the object that can be seen and acquired. The visible increasingly dominates our consciousness and our choices. The eyes rule, while the ears are largely ignored. 

			I have spent the bulk of my professional life at the junction of sound and communication. I believe that reassessing our relationship with the sound we make and the sound we experience will have a profound impact on how we interact with one another and with nature. I define listening as making meaning from sound. This involves two stages: selecting what to pay attention to (which is largely done subconsciously by the brain’s reticular formation), and then ascribing meaning to it. My belief is that increasing our awareness of sound and employing conscious listening can transform our happiness, effectiveness, wellbeing – and, in particular, our personal and societal relationships. Never have we needed listening more than we do today in a world threatened by polarisation, dogma and conflict. 

			
			

			Hearing is a capability, but listening is a skill. It’s tragic that we don’t teach it in schools or places of higher education. Conscious listening can be learned, practised and mastered, and the advantages for anyone who takes the time to do so are enormous. Listening is how we learn, and is the foundation of leadership, persuasion, sales, relationships and even civil society. It is increasingly true that we have stopped listening to each other and that internet-­driven polar­isation and intolerance are becoming the norm. It’s not a coincidence that we call online groups echo chambers, because they are spaces where people reinforce one another’s prejudices, opinions are widely confused with facts, and conspiracy theories, post-­truth politics and deep fakes distort and hide reality. In all of this, listening is ditched in favour of shouting down the opposition. 

			Attentive listening is a practice that enhances consciousness and forges fundamental connections in three important dimensions. 

			First, in time. Listening is often the main way we perceive the passage of time. Sound always exists in time: there is no such thing as an auditory photograph. The sound of music or speech acts like a ticking clock, and iconic sounds like the dawn chorus or a kettle boiling can mark important times of day. In his book The Third Ear, Joachim-­Ernst Berendt quotes Hermann Hesse: ‘Music is time made aesthetically perceptible.’

			Second, in place, both physical and spiritual. Your ears are constantly giving you information about your surroundings: even with your eyes closed, you can sense the kind of room you’re in and who or what is there with you, from tiny sounds and acoustic reflections. And spiritually, every tradition that I am aware of has at its heart quiet contemplation of some kind, involving silent listening to the person’s connection with the ineffable, or to their own innermost essence, as appropriate.

			
			

			Third, in society. All the research about happiness I’ve seen suggests that the foundations for personal happiness are a strong network of family and friends, and doing service for others – both built on relationships. All our relationships are in turn built on listening, which is why the most common complaint in any relationship is: ‘You never listen to me.’

			This is even more true of groups and organisations. Every human being listens uniquely, because we all listen through filters – the cultures we are born into, the languages we learn to speak, the values, attitudes and beliefs we pick up or set aside throughout our lives – and our listening changes over time and contexts. At any moment we may have expectations, intentions, emotions and assumptions that colour our listening – for example, people tend to vote for politicians with deeper voices because we have the innate assumption that more significant (or possibly dangerous) things make deeper sounds. It is a grave but almost universal error to assume that everyone listens like you do. They don’t. Simply understanding and accepting the diversity of other people’s listening can transform communication and teamwork. 

			Sadly, this is rare in most organisations. I’ve already mentioned the Organisational Listening Project, a major piece of research carried out between 2014 and 2016 by a team headed by Professor Jim Macnamara at the University of Technology, Sydney. They surveyed thirty-­six organisations ranging from large to small across public, private and non-­profit sectors, and found that on average those organisations claimed to be devoting eighty per cent of their time and resources to outbound communication such as PR and advertising, and only twenty per cent to listening. As Macnamara noted: ‘Given that these are self-­assessments, claims in relation to time and resources spent on listening are more likely to be generous rather than minimalist.’ We all like to think that we listen more and better than we really do. The conclusion of the research was damning: ‘Most organisations listen sporadically at best, often poorly, and sometimes not at all.’

			
			

			Of course, organisations don’t have ears: the reason for this abject corporate listening is that they are full of people who are not listening. Macnamara found that there is solid financial justification for changing this. Paying proper attention to listening is a competitive advantage, because the survey found that organisations ranked as the better listeners had better staff and customer retention, higher morale and productivity, and better reputations. Those at the bottom of the listening table experienced more criticism and crises. Listening is profitable. 

			With this book I want to celebrate the miraculous story of sound, which takes us from the microscopic choir of the cells in our bodies to the largest cosmic scale we know of. The more we learn, the more we are discovering how alive with vibration everything around us is. The Perseus cluster is one of the largest structures in the known universe, containing thousands of galaxies surrounded by a super-­heated cloud of gas; at its centre lies a super-­massive black hole. In 2003 a team from Cambridge University analysed fifty-three hours of readings from the Chandra X-­ray Observatory space telescope and detected powerful soundwaves generated by this black hole, causing huge ripples in the super-­heated plasma that surrounds it. They calculated the sound’s frequency as once every 9.6 million years, which is a note some fifty-seven octaves below middle C. Though it is true that in space no human can hear you scream, an entity with an eardrum the size of a galaxy might be able to hear that note. Amazingly, as we’ll explore later, even intergalactic space is full of sound. 

			
			

			It is a remarkable and thrilling story, and along the way I ask you to keep in mind that it’s a story with a purpose – to help you reclaim sound as a vital part of your life, and by so doing make your life better. Sound Affects is about the effects of the sound we humans make, and the sound we, and all other living things, consume. Throughout the book, you’ll find suggestions for practical actions you can take to improve your own happiness, effectiveness and wellbeing, and that of those you interact with – as well as actions we collectively can take with sound to support the increasingly fragile ecosystem of this planet that we so often take for granted. By becoming more conscious of sound, we can all take responsibility for how it affects us, and how we affect it.

			Let’s start by understanding what is happening when we hear. 

			

			
				
						1  Throughout this book I will often refer to the experience of sound and hearing as universal, though of course in reality the experiences vary enormously, especially for the hard of hearing. Though I write from within my own physical experiences of sound, I have no wish to downplay the validity of those very different relationships with sound in any way. 


				

			
		

	
		
			
			

			1

			How We Hear

			If you want to find the secrets of the universe, think in terms of energy, frequency and vibration.

			Nikola Tesla

			 

			 

			For centuries, human beings have been invited to imagine a tree falling in a forest with no one around to hear it and to consider whether it makes a sound. For many of us, it’s an amusing thought experiment we encounter as children, an introduction to the riddle of consciousness and perception. Throughout the twentieth century, as scientific theory and technology shifted, the pendulum swung on whether this is a simple question to answer or a complicated one. Currently, a perfectly reasonable answer would be: it depends. 

			However, I want you to imagine a different scenario: a tree falling in a forest when you are there to hear it. This can be whatever kind of forest you’re most familiar with: a damp, deciduous European wood; a rich, warm equatorial jungle; a snow-­ridged taiga; or anything in between. But as you walk slowly through it, you hear a mighty crack – and if you’re sensible you’ll stop walking and eye the trees around you with caution. But what is actually happening? 

			
			

			Formally, sound is vibration that propagates as an acoustic wave through a transmission medium such as a gas, liquid or solid. A simpler definition would be ‘audible vibration’. A tree falls and as part of the release of kinetic energy, it vibrates, producing a soundwave that travels through the air then meets your ear, where in a physical and then electrochemical process, you perceive this as hearing a sound. 

			From a loved one’s whisper to the eruption of a volcano, the fundamentals are the same. So let’s unpack the miraculous process by which those audible vibrations become what we understand as sound. 

			*

			To watch the percussionist Dame Evelyn Glennie play is a remarkable experience. She is arguably the first person to make a career as a solo classical percussionist. As her hands seem to blur on one of the many instruments she plays, finding and responding to complex rhythms, she seems entirely part of the music, a pure example of how organised sound connects us to something both deeply human and extraordinary. There is a fact that makes this even more remarkable: Evelyn Glennie has been profoundly deaf since she was twelve years old, after the nerves in her ears deteriorated. She has learned to sense sound and music by using different parts of her body. 

			This may seem counterintuitive. For most people, what happens when we perceive sound is intimately bound up with those seashells of cartilage, skin and fat we call our ears,2 but we actually hear with our whole bodies. Our ears have evolved to hear better than any other part of us, but our bones, tissue, organs, and even our eyes, can hear. 

			Most people dislike hearing a recording of their own voice, which often comes with the response: ‘Do I really sound like that?’ That’s because you are used to hearing your voice originate in your throat, and then resonate your chest and head cavities; you hear it not only through the air and into your ear, but also via bone conduction in your skull. To hear your voice divorced of this other acoustic information transmitted through bone and tissue conduction is akin to hearing someone else entirely. 

			
			

			Hearing is the first sense we develop, as early as twelve weeks after conception – long before the ears are fully formed. What we hear in the womb is mainly our mother’s heartbeat. Its three-­time lub-­dub-­pause, lub-­dub-­pause is the rhythm of waltzes and lullabies. The tones and cadences of a mother’s voice, muffled and bass-­heavy in the womb, mean that when a child is born they can already distinguish their mother’s voice (and language) from others. The shock of birth is at least in part the sudden revelation of sharp, high-­frequency sound travelling through air – a dramatic change from the damped sound travelling through fluid that we have experienced until that moment – combined with the sudden removal of that comforting heartbeat. No wonder newborns cry. 

			Though it takes months for babies to learn to see the world, their ears are already fully active well before birth, so our early lives are dominated by the speaking and singing of our mothers. Mothers of every culture on the planet sing to their babies. Some anthropologists like Steven Mithen, a leader in the field of cognitive archaeology, believe this powerful instinct may even be the very origin of language. Richard Parncutt, Professor of Systematic Musicology at Karl Franzens University in Graz, Austria, has proposed that in the womb we learn the links between our mother’s patterns of sound and movement and the associated hormonal states we experience (because we share her blood flow) and suggests that these links are stored in ‘transnatal memory’ and form the basis of our instinctive emotional responses to music. A baby’s ability to take the sounds they are hearing and use them to form words of their own is a key early milestone. In sleep, a baby’s eyes close but their ears remain open, as any parent of a newborn knows all too well. 

			
			

			Soundwaves are first gathered by the pinnae, which are optimised to amplify the frequencies of human speech. Vibrations are then channelled into a one-­inch-­long ear canal before reaching a delicate membrane the size of your little fingernail and a tenth of a millimetre thick, known as your eardrum. It is so responsive that the faintest sound we can hear moves the eardrum just two atomic diameters. That’s almost sensitive enough to detect individual molecules of air hitting this extraordinary membrane. 

			Every sound you hear, from a symphony orchestra to raindrops on leaves, is then translated into minute pushes and pulls on three tiny, connected bones whose graphic popular names most schoolchildren remember: the hammer, anvil and stirrup. The hammer, or malleus, is pushed by the eardrum and transfers the vibrations to the anvil, or incus, which activates the stirrup or stapes, which in turn vibrates a membrane-­covered opening known as the oval window. The three bones amplify the sound vibrations as they enter a tiny snail-­shell-­shaped structure full of liquid known as the cochlea. This contains an elastic membrane of collagen called the basilar membrane, upon which sit tiny hair-­like structures whose tips have stereocilia, clumps of microscopic hair-­like cells five times thinner than a human hair. As the vibrations ripple through the fluid, waves form along the basilar membrane and move these hair cells. As they rise and fall, channels at their tips open up, and chemicals rush into the gap, creating electrical signals. Hair cells towards the wide end of the snail-­shaped cochlea detect higher-­pitched sounds, while those closer to the centre detect lower-­pitched sounds. There are also three rows of outer hair cells, which protect and help sharpen the frequency response of the inner ones, effectively amplifying them. The movement needed to make a hair cell activate is tiny, roughly the diameter of a single hydrogen atom.

			
			

			To understand what happens to the electrical signals once they are created, I talked to Jan Schnupp, Professor of Neuroscience at City University of Hong Kong and editor of the book Auditory Neuroscience. Jan explained to me that our neurons send impulses to one another through connecting axons at a typical speed of around thirty metres a second – a tenth of the speed of sound. This is painfully slow compared to the speed of electrical signals through copper wire, which move at close to the speed of light – though with neurons working in parallel, the brain is very power-­efficient. Jan said: ‘It’s slow compared to conventional electronics, but that’s because we need to be able to power a supercomputer with a sandwich a day.’ 

			At each of typically five steps in the journey, there is a tiny synaptic delay as each neuron decides what to do with its input: every neuron connects to ten thousand others, so it has a lot of options. Nevertheless, the whole chain takes just two milliseconds to process high-­frequency sound. This is over twenty times faster than our processing of visual input; because hearing is our primary warning sense, any sound needs to be assessed for potential danger as quickly as possible. It takes longer to perceive low frequencies, which is why whistling or clapping for urgent attention is a good idea. 

			Your auditory nerve fibres grow out of the cochlea and arrive at a part of the brain stem known as the cochlear nucleus, a kind of junction box, where they immediately branch out to different parts of the midbrain. Some fibres concern themselves with changes over time, which is how we perceive loudness, pitch and timbre; others process the difference between the signals from each ear, which is how we determine the direction of the sound source. The same signal is used for multiple analyses, all at the same time. 

			
			

			Two important regions that receive auditory signals are the amygdala and the cortex via the thalamus. Your amygdala is often termed the limbic centre, and is the part of the brain involved in immediate behavioural and emotional responses. It works fast, so certain sounds may provoke a physical emotional response well before your cortex has a chance to catch up. The sound of a car backfiring will have your heart racing before your cortex has worked out that there is no threat to your safety. 

			Brain imaging has also shown that some sounds – for example, scraping sounds like chalk on a blackboard, or metal on glass, which occur in certain high-­frequency ranges – activate the amygdala as a kind of distress signal and are then perceived as unpleasant. There are suggestions that because such sounds are in the same range as human screaming or noises made by some predators, they may have been linked to pain or emergency for so long that they are now genetically associated with negative experiences. 

			It’s important to realise that sound often affects you below the level of your consciousness. In environments with many different sounds, while your cortex is concentrating on a foreground sound there may well be something in the background that your amygdala is tuned into, causing you to feel stressed, agitated or nervous – another good reason for practising the skill of conscious listening.

			We will keep returning to this idea again and again, as it underpins so much of what we can practically do to improve our auditory envir­onments. Sound is influencing you every day in ways your conscious brain isn’t necessarily aware of, because of the way auditory signals are processed. 

			
			

			What you can do

			I teach two exercises in my workshops that are designed to increase awareness of sound’s impact. The first is called ‘the Mixer’. Next time you’re in a complex auditory environment – for example, a coffee shop, an office or a forest – pay attention and start to disentangle the individual sounds comprising the soundscape. Think of them like channels on a mixing desk in a studio, where each channel contains a separate instrument. You will start to hear sounds that perhaps were masked by others, or simply went unnoticed before. Making a habit of this practice, you will become faster and faster at discerning the components of your soundscape, and eventually move to a more conscious relationship with the sound around you. 

			The second exercise is called ‘Savouring’. Just as you do with food and drink, set out to taste the sound around you. You would instantly spit out bad food, but we frequently endure unpleasant sound that’s stressful or irritating, simply because we don’t notice it. Savouring is testing sounds to see how good they are for you – a very personal practice, of course. You can take this into the spaces you normally occupy simply by closing your eyes and attentively listening to the sound, asking yourself: ‘Is this the best sound I could have in this space?’ You may notice hums, buzzes or other noises that you have put up with for years; here is your chance to deal with them at last.

			*

			
			

			The elements of this complex process that we call hearing are all happening constantly, with tens of thousands of signals every fraction of a second, branching and registering in different places, changing as the sounds enter our ears. The difference between our boots breaking through the crisp top layer of snow and the softer crunch of the layer underneath; the sound of a baby’s laughter shading into crying; a car’s engine changing pitch as it passes us: we process and interpret all these different patterns of continuous signals and assign meaning to those we choose to attend to. 

			Our brains are optimised for spotting patterns, because any regu­lar pattern tends to indicate agency by something living – and for millennia that meant either food for us, or us being food for something else. This innate desire to spot pattern and rhythm is probably one reason why music is so attractive to human beings. When the brain does perceive a pattern in sound, it will then try to predict what will happen next, as a self-­preservation reflex. In the context of music, this means that our brains release dopamine when we hear music we like. We’ve all experienced the way a song that at first evinces little or no reaction becomes one we have to listen to again and again, as the promise and completion of the pattern become increasingly pleasurable once our brain recognises it. 

			We process speech mainly in our left (rational) hemisphere and music in our right (intuitive) hemisphere. The brain stores every sound it hears as memory in several areas of the brain, so that we can recognise it in future and trim our response to be ever more effect-ive. Hearing sounds that we have stored deep in our memory – for example, a nursery-­clock chime from babyhood or a recording of a long-­dead friend’s voice – can evoke very powerful responses in us.

			We would have trouble staying sane if all sounds were paid equal attention: life would be a constant cacophony and impossible to understand. Your brain does a lot of filtering so that you can understand the world around you. It’s working all the time to differentiate signal from noise, so that you can understand the person talking to you in a noisy room full of other people talking. At the same time, a very old part of the brain called the reticular formation is at work discounting sounds that you have learned require no response, while bringing to your attention those that may. This is why you cease to be aware of air-­conditioning noise after a short while but come to attention immediately if someone speaks your name.

			
			

			The process of selection is highly associative: your life experience will guide your subconscious systems as to what to discard and what to pay attention to. Someone who has lived in the countryside will often be surprised by the constant city noises on a visit, while conversely city dwellers can find the quiet of the countryside disturbing. Some sounds demand attention from almost everyone – sudden noises, babies crying, alarm sounds and other people’s conversation are the most distracting sounds of all – but the attention paid to many other sounds is entirely personal and can be adaptive. Hence some people can sleep soundly in nighttime traffic noise but will wake instantly if their baby cries, while soldiers can learn to sleep despite the sound of artillery. 

			In making such decisions, your brain will compare each sound to its database of sounds heard before, especially seeking any pattern it recognises: your name is the sonic pattern that you learn to respond to earliest. Our auditory bandwidth is surprisingly limited, as you will know if you’ve ever tried to understand two people talking at once. However, musicians tend to develop a greater capacity for multi­track listening, because being a good musician means attentively listening to all the other players in a group or orchestra. Playing an instrument involves memory, translating visual cues (written music) into movement, adept motor skills and focused listening, which in combination use both sides of the brain intensively. As a result, it’s now been established that musicians have larger brains than non-­musicians, with more cells in the corpus callosum, which is the bridge between the left and right hemispheres, and in a region called the Heschl’s gyrus within the auditory cortex, where professional musicians have 130 per cent more neurons. In his fascinating book Musicophilia, Oliver Sacks wrote: ‘Anatomists would be hard put to identify the brain of a visual artist, a writer, or a mathematician – but they could recognise the brain of a professional musician without a moment’s hesitation.’ Perhaps due to the extra neurons, tests also indicate that musicians have better memory – children with one to five years of musical training were able to remember twenty per cent more vocabulary words read to them off a list than children without such training. 

			
			

			Hearing is unique among our senses in that it simultaneously perceives value (a note) and relation (an interval). We can’t see when a colour has a frequency exactly double that of another colour, but we can hear that proportion as an octave. Asked to sing their favourite song unaccompanied, most people will sing in very good pitch, starting at roughly the right note: we can remember pitch as well as intervals. 

			
			

			What you can do

			Playing music with others is a great way to enhance your listening skills as well as your social connections. It’s never too late to take up an instrument and play with others, whether that’s singing in a local choir, joining in a drum circle or playing in a band or orchestra. Encourage your children to learn an instrument and you are helping their brains to grow and improving their life skills.

			 

			All this neural activity happens in stereo: the brain is constantly processing two continuous signals, one from each ear, each slightly different due to the six-­inch positional difference in location of the pinnae and the 180-­degree difference in orientation. Animals with two ears locate the source of a sound largely by comparing the timing and volume of its arrival at each of the ears – which is, in fact, the whole point of having two. A sound from the side hits one ear directly but has to go around the head to arrive at the other; and the small difference in arrival time and volume is what our brain uses to calculate the direction from which the sound arose. In something called the superior olivary complex (SOC) the two signals combine, and our brain synthesises them to create a three-­dimensional soundscape. With our eyes closed, we can pinpoint the location of a buzzing fly as it zigzags around us. Bats have a very enhanced SOC because they effectively see with their ears when flying at high speed in the dark.

			We don’t have earlids to close; even when we are asleep, our hearing maintains its tireless vigil so that we don’t miss our alarm call or a sound that might indicate danger to our unconscious body. All this goes on twenty-­four hours a day, every day of our lives. Hearing never rests.

			
			

			*

			So far, we’ve looked at what happens when vibrations enter our ear, and how some sorts of vibration are processed by our brains. It’s time to look at what all this means for your happiness, productivity and wellbeing.

			

			
				
						2  What we commonly call our ears are in fact only the first part of the ear and should correctly be called auricles, or pinnae.
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			How Sound Affects You

			Most people don’t know how to listen because the major part of their attention is taken up by thinking.

			Eckhart Tolle

			 

			 

			Take a moment to stop and listen to the sounds around you right now. The distant car alarm your brain had filtered out, the creak of a familiar floorboard, the wind in the branches of a tree, a distant neighbour laughing, the Doppler slide of an aeroplane as it passes overhead. So many different soundwaves, interrelating around you. Sound doesn’t care at all that most of the time you are unaware of it: its effects still take place within you, often below the level of conscious thought. 

			Sound affects you constantly, in four powerful ways. Explaining this is the core of this book’s purpose, because only when you understand these effects can you start to take responsibility for, and intentionally design, the sound you consume and the sound you create, dramatically improving your happiness, effectiveness and wellbeing – and that of the people around you. Sound is not an abstract, distant concept, or something to be suppressed; it’s a potent force that shapes your enjoyment of, and outcomes in, life. 

			
			

			Sound affects humanity, and humanity affects sound. Simply by moving this powerful interrelationship to a conscious level – instead of ignoring it, as we have been for centuries – we can start to heal our individual and social relationships and respect the living things that share this planet with us. So, let’s explore the four effects of sound.

			1 Physiological

			We have never outgrown our relationship with hearing as our first warning sense. Any sudden, unexpected sound will instantly create a fight/flight reaction in your body. Your heart rate will increase, and your body will release a cocktail of chemicals including epinephrine (adrenaline) and cortisol, which increase blood pressure and sugar and turn fatty acids into energy, preparing your muscles for immediate action. All this happens in milliseconds, while your cortex has only just started to assess the sound to decide if it is really a threat. Loud sudden sounds that occur with no visual warning – like an explosion, or even a fast train hurtling through a station – can actually kill as in extremis this fight/flight response can cause a fatal heart attack.

			The typical resting human heart rate is around 60 to 80 beats per minute (bpm), but this can rise to over 200 bpm in states of extreme exertion, fear or arousal. It should be immediately obvious why music with a tempo below 80 bpm is typically perceived as calming, while 100 bpm is mildly stimulating and 150 bpm strongly exciting. 

			Entrainment is where two rhythmic processes interact with each other in such a way that they adjust towards one another and eventually ‘lock in’. Later in the book we’ll see how this impacts everything in the cosmos, but it also happens to you and me. The effect is often involuntary: for example, when up-­tempo music causes us to walk faster in a mall or chew faster in a restaurant (both phenomena that have been repeatedly confirmed by research). If I transported you to a nightclub with 140 bpm dance music at high volume, your heart rate would immediately increase. 

			
			

			Sustained noise, even at the relatively moderate average level measured in classrooms in one German study, is bad for the health. It is now proven that prolonged exposure to this commonly encountered noise level increases a person’s risk of heart attack and stroke, so teachers may well be shortening their lives by constantly working in noisy classrooms. 

			The auditory systems we encountered earlier are a miracle of biological precision engineering and they must last us a lifetime. Those bones of our ear weigh three thousandths of a gram and are constantly vibrating back and forth at frequencies up to many thousands of times a second. But it’s those tiny hairs in our inner ears that are most vulnerable. Like our adult teeth, these are one-­time gifts: once gone, they do not get replaced. The average adult has around fifteen thousand of them, a tiny number compared to the number of receptor cells involved in sight. If they get bent, they can’t control their ion channels3 properly. They may shut down, causing deafness, or they may fire continuously, causing tinnitus. If they get uprooted, there is no reforestation programme. Excessively loud sounds will damage these delicate hairs, creating the cumulative degradation in our hearing known as noise-­induced hearing loss (NIHL). 
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