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Introduction


Which song would you choose for your funeral? If you live in the Western world, a likely candidate is Frank Sinatra’s ‘My Way’, which has topped the UK funeral music charts for several years on the trot. It’s a revealing choice, because ‘My Way’ isn’t just a catchy croon about love, laughter, regret and loss – it also tells us something about how people think and want to be perceived: as individual, free spirits who did it ‘their way’. We hope that we can leave a unique mark on the world, chart our own course – and think for ourselves. And we often imagine that this is the best way to think, sticking with our own reason while minimising outside influence. ‘My Way’ affirms that widespread, individualistic human desire. But what does it even mean to ‘think for yourself’, and to what extent is it possible – or helpful? After all, if each of us thinks so independently, why do so many of us opt to shuffle off to the exact same Sinatra song?


The truth is that we are all less able to think freely and clearly than we imagine. The human brain is highly biased and gullible, our memories malleable and unreliable. From the moment we are conceived to the day we die, our thoughts and actions are shaped by a noisy clamour of conflicting factors. From our genetic coding and the bacteria living inside of us, to the language we speak and the apps on our phone, a host of factors are pulling our strings, often without us even realising it.


Every thought, emotion and action is also shaped by the particular circumstances of your existence. Your age, your parents, friends and neighbours, your childhood experiences, the news you consume and the food you eat – all these play a part. You may want to do things ‘your way’, but how much control do you really have over your thinking? And when is it better to listen to others, to admit you’re wrong and change your mind? Researchers have spent decades uncovering and exploring the cacophony of things that shape our thinking. Many of the answers are out there – and now they’re all (or mostly) here, in this book.


We specialise in translating academic research into articles and books the public can enjoy, understand and, crucially, learn from. We’ve worked with hundreds of neuroscientists and geneticists, linguists, psychologists, philosophers, sociologists, anthropologists and behavioural economists. It’s like working in a sweetshop, but instead of jars of humbugs, cola cubes and gobstoppers, we get to sample a dazzling smorgasbord of knowledge, research and ideas. Through this work, we’ve seen the myriad ways in which the human mind can be manipulated. And when you delve deeper and stop to consider the conflicting nature of scientific studies, as we have, the picture becomes even more complex. When a geneticist tells us one thing and a psychologist tells us another, who’s right? Which study gets closest to unveiling the secrets of the human mind? Which area offers the best solutions? The honest answer is all of them, and none of them. That’s simply because, if you want the answers to life’s biggest questions, and if you want to apply them to your own life, you need to opt for a pick-and-mix, rather than just one flavour.


And that’s exactly what we’re going to do in this book. We aim to explain your thinking – whether that’s thinking about yourself or others, how you make decisions, solve problems, remember or imagine – based on many different areas of research across twenty-nine short chapters. By doing so, we’ll help you better understand your own brain, challenge your thought processes and learn how to make better decisions. We’ll explore genetics, biology and personality; cognition, emotions and experiences; beliefs, stereotypes, culture, language and technology. We’ll ask how routines and habits, being in love or believing in evil warp our thinking, and how subtle signals from our bodies can drive our intuitions and emotions. We’ll probe how we can be misled by statistics, duped into adopting false memories or someone else’s opinion, ensnared by advertisers or trapped in the past. We’ll get to the bottom of why so many of us can’t help but keep up with the Joneses. And we’ll dip into psychedelics, too. We’ll reveal the studies and stories that have progressed our understanding, and the science underpinning what’s happening in your brain. We want to open your eyes to the inner workings of your mind. And maybe – just maybe – we’ll be able to help you think more clearly in the future.


But this book isn’t going to dictate to you how you should think – we’ll leave that to the despots and pub bores. Nor will it offer one key ingredient, such as mindfulness or positive thinking, to make good decisions. While a boost in optimism can help unlock minds that are stuck in negative thinking patterns, for example, it might make others more gullible, blinkered, even dangerously overconfident. And while habits can reduce the stresses of everyday life and free up mental bandwidth, they can also make us rigid, compulsive and close-minded. Everyone is different, after all – and each of us is disproportionately affected by different factors.


Luckily, then, this book isn’t written by one biased author – it is written by two biased authors constantly spotting faults in each other’s thinking. And we’ve learned that there isn’t just one way to think more clearly, just as there isn’t only one approach to achieving happiness. To claim that there is would be to suggest that we’re all the same; robots who can be reprogrammed at will. Instead, by drawing on the latest and most rigorous interdisciplinary research, and the extraordinary and surprising true stories that bring it to life, this book will investigate and map the daunting terrain of the human mind, and set out ways to navigate its obstacles.


Not everyone has the same starting or end point. Some of us have strong legs and are happy to climb the tallest mountains and take the road less travelled. Others may, understandably, look for shortcuts. And so it is with our minds. While this book will describe the landscape and clearly red-flag the dangers, we can’t draw you the perfect route – you will have to find Your Way. It won’t be easy, but it will set you on a better path. You’ll have to look deep inside yourself and come face to face with some of the biggest obstacles your mind must overcome. You will need to break out of your comforting echo chambers and question the time-saving habits you rely on. But if you’re ready to do all that, then this book will help you to think more freely – and see your mind, and the world around you, in a truly liberating new light.
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Do you wear a watch?


Explorer and scientist Christian Clot put on a pair of dark glasses and stepped out of the shadows into the bright spring sunshine.1 It was April 2021 and it had been forty days since Clot and his team had gone underground in the Grotte de Lombrives cave in south-west France with the intention of isolating not just from normal life, but from time itself. The group of eight men and seven women – among them a jeweller, a nurse, a maths teacher – had locked themselves in the sprawling cavern on 14 March as part of the Deep Time research project.2 Led by Clot, their goal was to live without clocks, daylight and outside contact to better understand how the human mind adapts to a timeless world – and, ultimately, learn more about its impact on our thoughts, feelings and ability to function.


What the participants experienced was deeply strange – and still haunted some of them months later. The artificially illuminated cave system, which stretched for over a kilometre, contained separate, well-equipped areas for sleeping, cooking, socialising, scientific work and toilet breaks. There was space for exploration and plenty of research work to be done. But while the clocks outside counted down the minutes, hours and days of their forty-day isolation at a predictable rate, inside, the volunteers began to perceive time in a dramatically different way.


The full, extraordinary scale of this shift in time perception only became apparent when the experiment ended. Without watches or the sun to tell them when to get up and when to eat, when to work and when to sleep, they had settled into their own individual rhythms – rhythms vastly out of kilter with the normal twenty-four-hour cycle of daily life. On average, data later showed, the volunteers began living, on average, thirty-two-hour days, sleeping for twelve hours and spending twenty awake. Some slipped into a mind-boggling sixty-hour cycle. But while the participants went about life at their own, seemingly steady pace inside the cave, time was passing far faster than they imagined.


‘When people came to tell us the forty days had finished, it was impossible for us to accept it,’ Clot told us in an interview. ‘We were sure they were lying to us. In my mind, only twenty-nine days had passed.’ Clot’s experience was replicated throughout the group, with one volunteer estimating that they had spent just twenty-three days in the cave. On average, the group thought approximately 25 per cent less time had passed than actually had. ‘Even now, some of us still can’t accept it,’ added Clot. ‘They have the facts, of course, but they still think someone stole those ten days.’


On the face of it, this may sound familiar – we have all experienced time appearing to speed up or slow down in extreme situations. But what causes these radical fluctuations in time perception – and how can it affect the way we think more broadly? Time isn’t just one thing – we measure it and perceive it in two very different ways. The time we measure with a watch (let’s call it ‘clock time’) essentially marks Earth’s predictable passage around the sun. It takes a year for the Earth to orbit our star and a day for it to rotate on its axis. Coming up with a universal theory of time that can be defined on a cosmic level is more complex. Einstein’s Special Theory of Relativity, for example, shows that all time is relative. But few of us are likely to travel close to light speed, orbit a black hole, or encounter the cosmic phenomena that, dramatically, can warp measurable time, so let’s assume that the time on our watch is a constant – at least in our everyday lives.


The way we perceive time, however, is very different. In fact, we are all time travellers of sorts. Even as the hands of our watch sweep round the dial at a constant rate, we may feel that time is moving faster, or slower, depending on our mood, what we’re doing and how old we are. In a scary situation, such as a car accident, for example, time can seemingly grind to a near standstill, as if the event is being played in slow motion.3 Conversely, time often appears to speed up as we age – a phenomenon that dramatically affects how we think.4 This sense that time is passing more quickly as we get older may make us anxious and regretful, trigger a mid-life crisis and result in impulsive behaviour, from buying a sports car or quitting a job to having an affair. 


As a child, even a brief car journey can feel like like an eternity. But by middle age, the years seem to whizz by. Psychologist Peter Mangan tested this difference in time perception by asking people of different ages to count out three minutes.5 The younger participants, aged nineteen to twenty-four, were surprisingly accurate with their estimates – for them, ‘felt time’ and ‘clock time’ were roughly in sync. But three minutes and forty seconds whistled by before the older subjects, aged between sixty and eighty, reached their ‘three minutes’. In other words, time felt like it was passing more quickly than it actually was; from their perspective, ‘clock time’ was 1.22 times faster than their perceived time.


One explanation for time accelerating as we age is that a year becomes an ever-smaller fraction of our total lived experience, making it seem increasingly insignificant. As Kit Yates, a senior lecturer in mathematical biology at the University of Bath, has explained, from this logarithmic perspective the period between your fifth and tenth birthdays would appear to pass at the same rate as the decades between your fortieth and eightieth birthdays – gulp! 6


But another intriguing theory, which is supported by early data from Clot’s cave experiment, suggests that time perception is closely related to memory.7 After all, we don’t just experience the passage of time as we live it – ‘prospectively’ – we also experience it ‘retrospectively’, through our memories.8 This is why, paradoxically, it can feel like time is ticking by incredibly slowly while you are doing something boring, but extended periods of mundane activity can seem to have zoomed past when you look back at them. You may have noticed this through the COVID-19 lockdowns, which many described as living in an ‘eternal present’, during which an hour, spent bored at home, seemed like an eternity. In retrospect, however, 2020, a year relatively bereft of memorable moments, seemed to have flown by.


The relationship between time perception and memory is important because it offers clues as to how we can feel more in control of our time and, crucially, how we can feel that we are living a fuller, more rewarding life. In our early years, we are bombarded with dazzlingly novel experiences. Think of all the ‘first’ experiences you had as a child – smelling, touching, seeing, hearing and learning the skills needed to make sense of those experiences. And all this new information requires memory. As we age, however, life becomes ever more familiar and we settle into predictable routines, placing fewer demands on our memory.9 The science suggests that time appears to slow down – at least retrospectively – when we are subject to more sensory inputs and make more memories, such as during childhood, a thrilling holiday, a first date or a car crash.10 But it speeds up as we get older, life becomes more mundane, we encounter fewer novel situations and the richness of new memories reduces. Indeed, MRI scans showed that the participants in Clot’s experiment experienced a shrinking of parts of the brain, such as the hippocampus, related to immediate memory. In the bland confines of the cave and cut off from all the information we must normally process in the outside world, the volunteers began to remember less. And with fewer memories to mark its passage, the time they spent in the cave felt like it had passed more quickly.


The disturbing sense that we’re running out of time can affect us all and lead to poorly thought-out decisions. That so many people often feel this way, despite being surrounded by more and more time-saving technologies, is one of the great modern paradoxes. But we can do something about it. One approach is to be more ‘childlike’ – to resist needless routine and seek out unexpected and unusual experiences that will establish more numerous, high-definition memories. Thankfully, this needn’t mean adrenaline-rich experiences like freefalling (another proven way of slowing down time),11 nor do we have to move countries or change careers and partners every few years. This can be as simple as making small tweaks, like avoiding the same old routines (which we cover in another chapter), such as taking the same route to work or eating the same lunch every day. That won’t work for everyone, of course, and routines have their own benefits. But it could have a positive impact on those who are troubled by a sense of life slipping through their fingers. For others, the need to just relax from a stressful life without having to read maps or learn new recipes may be more valuable than slowing down time.


We can also create adventure and novelty in life without travelling to exotic locations, paying anything or putting ourselves in peril. Creative projects – writing a book, taking up a new instrument or learning a new language – can be hugely rewarding and take us on great journeys in our minds, far away from routines and schedules. Research also shows that being more mindful can help, paying attention to the here and now rather than just getting through the day on autopilot. You don’t need to start meditating to achieve this, even a (perfectly safe) walk in nature can slow down our perception of time.12 Cannabis has also been shown to slow down time perception – though you should familiarise yourself with local laws first.13 Overall, the more our minds need to process new information, the more time will appear to expand – the longer and richer our lives will seem in retrospect.


It’s not just about slowing down, or speeding up, time either. We should also reconsider our broader relationship with the clocks that dominate modern life. At first, many of the volunteers in Clot’s Deep Time experiment found the prospect of being locked in a timeless cave deeply daunting. But as they settled into their new environment, they began to feel happier and more liberated. So much so that, when the experiment ended, most didn’t want to leave. ‘It’s not a question of environment. It’s really a question of putting away the obligations we have in normal life, which can cause a lot of stress, and finding suddenly that your brain is free to think and to see things,’ said Clot. Perhaps our obsession with time is the real prison and we can think more freely in its absence. As Clot’s fellow Deep-Timer Marina Lançon said in a media interview after leaving the cave: ‘For once in our lives, it was as if we could press pause. We are always in a rush in our lives. Left, right, we don’t have time, we don’t take our time. For once in our lives, we had time and could stop to live and do our tasks. It was great.’14


In fact, Clot claimed those in the cave didn’t just become happier – they also became more productive. Without alarm clocks to buzz them awake and the nine-to-five to dictate their working days, the team simply woke up, ate and went about their jobs when they felt like it. And when the data was analysed later, it showed that they had often been working for far longer than they thought. They were able to pay more attention and to focus more fully on what they were doing. ‘We are not all designed to work at the same time and perhaps this is something we should now think about as a society,’ said Clot. ‘What I will now teach to companies and to people is the idea that you should take one day a week when you cut off everything. Of course, you have a life, you have a job, but just try to take at least one day a week, just without any phone, any email, any clock.’


So rather than always watching the clock and worrying about the next appointment, the next commitment, give yourself the time to pay attention and focus on what’s happening right now, to explore new places, try new things and think new thoughts. A life containing more of these novel experiences, and fewer nagging diary entries, will seem longer and more vivid – and gift you the precious space to think more clearly.




2


Are you stuck in the past?


On 20 January 1987, Terry Waite, the Assistant for Anglican Communion Affairs for the Archbishop of Canterbury, was taken hostage in Beirut, Lebanon, by the Islamic Jihad group, and kept captive – often in total isolation – for 1,763 days. He was in Lebanon to negotiate the release of several hostages when he was betrayed and taken prisoner himself. He went on to suffer extreme loneliness, the daily threat of torture and mortar attack, and a terrifying mock execution when a gun was held to his head, but the trigger was never pulled. But as he was bundled into his underground, white-tiled cell, seven feet wide and ten feet long, one of the first things his captors took from him was his wristwatch. And for Waite, the loss of his watch wasn’t just an inconvenience, but something that left him living ‘outside time’.


Like Clot and the other participants of the cave experiment detailed in the previous chapter, Waite noticed how time in captivity appeared to move at a different, highly disorientating pace. But it wasn’t just his perception of how time was passing that changed. He was also forced to rethink how he oriented himself in time. We all view life through the prism of time. We experience the world and make our decisions in the present; the past contains the memories that establish our identity and inform our thinking; and the future is the canvas onto which we sketch our hopes, fears, ambitions and motivations. Our sense of time passing from the past, through the present, to the future gives us our awareness of cause and effect, of agency, of what makes us, us.


Waite’s immediate present was a relentless limbo, a seemingly endless monotony of captivity. Faced with the threat of imminent death or torture, he also deliberately avoided thinking about the future and being reunited with his family. And so rather than focusing on his present predicament, or fragile future hopes, Waite began to time travel – exploring his memories in elaborate detail. ‘Time took on a new meaning for me,’ he recalls. ‘It was almost the past and present, merged together.’


Waite revisited the lines of the first song he heard on a gramophone: Run rabbit, run rabbit, run, run, run. His isolation in hospital, aged three, with scarlet fever. Marching alongside the singing soldiers as they strode past his childhood home en route to the Second World War. The names of all his classmates in primary school. Jane, the girl whose hand he wanted to hold as a teenager, but never did. These journeys into the past were more than just idle escapism; by exploring his memories, Waite was also able to maintain his sense of self, even his sanity. Indeed, they became the basis for the autobiography, Taken on Trust, which he wrote in his head during his nearly five-year captivity.1


Waite’s hostage experience is an extreme example. But it highlights how we can change our orientation in time so that we live more in the present, past or future, a phenomenon that can radically change the way we think. It can trigger emotions such as boredom, fear, anger and contentment, make us dangerously over- or under-confident, or alter our life prospects, leading us to engage in dangerous behaviours or save for a financially secure future.


In 2016, twenty-five years after Terry Waite was finally freed, two events shook the Western world, blindsiding most pollsters and pundits. First, in June, the UK voted to leave the European Union. Then, in November, Donald Trump beat Hillary Clinton to become the forty-fifth president of the United States, beginning one of the most turbulent periods in American history. Ask people what the two have in common and you’ll get some familiar answers: dissatisfaction with the ruling ‘elite’ and a desire for greater national ‘sovereignty’, the rise of populism, racism, perhaps Russian interference. But they were also closely linked by something more surprising: the past. For while both events appeared revolutionary, they weren’t so much about looking forward as focusing backwards, to an imagined golden age. While the UK’s Vote Leave campaign relied on new technology and data-mining techniques to push its message, the message itself was tinged with nostalgia for a time when Britain still had its empire and made its own rules.2 The Leave campaign’s focus on the past, and an empowering return to it, was nowhere clearer than in the key central word of its slogan, ‘Take Back Control’. Trump similarly appealed to nostalgia, pledging to turn back the clock on globalisation’s more damaging consequences and promising on millions of red baseball caps to ‘Make America Great Again’. Ultimately, Brexit and Trump weren’t just populist triumphs, they were also textbook examples of ‘past orientation’. Indeed, in general, language used on conservative websites references the past more than the future, while language on liberal websites does the opposite.3


For Waite, the past offered solace, security and sanity. It helped him survive his terrifying experience. For many of those who voted for Trump or Brexit, the past offered something similar: a nostalgic antidote to the modern world’s turbulent, complex realities. But we all focus to different degrees on the past, present and future, something explored in detail by psychologists Philip Zimbardo – perhaps best-known for his controversial Stanford Prison Experiment – and John Boyd, authors of The Time Paradox. They argue that time orientation ‘is a pervasive and powerful yet largely unrecognised influence on much human behaviour’.4 But how exactly does focusing on the past, present or future change the way we think and feel?


Focusing on past experiences can inform better decisions and solutions based on acquired knowledge. Echoing the observations of Waite – and doubtless the Trump and Brexit campaigns – research shows that nostalgia can give us an increased sense of meaning in life. It can also make us feel more connected to others and perhaps less lonely.5 But while our past is a mental library of experiences and memories – some good, others bad – which we can use to inform the way we think, feel and act in the present, we should be cautious.6 Our memories are highly subjective, malleable and sometimes completely fictional, as we will learn in the next chapter. And our past is also subject to – and can reinforce – our biases. Looking backwards can lead to an unhealthy preoccupation with past mistakes and regret. Waite discovered this dark side of the past for himself, saying: ‘The danger, the difficulty, I recognised of making that deep inner journey into the self is that you come across the negative side of personality, which exists in all people . . . And the danger, when I came across that, was whether I could fall into deep depression or even into psychosis.’ Past broken relationships can haunt our present, while concentrating too much on what has happened may make us more prone to holding grudges (you just can't let go of prior wrongs) and less likely to make new friends.7 A past orientation may also make us more conservative and less open to change, new experiences and novel ways of thinking (the very things that allow us to feel in control of time). 


But what if we focus instead on the present? Mindfulness has made the present a fashionable global movement. Central to its philosophy is the idea that we should spend more time focusing on the present moment without letting in nagging distractions. Jon Kabat-Zinn, the inventor of Mindfulness-based Stress Reduction, has claimed in an interview with Insights at the Edge that it ‘has the potential to ignite a universal or global renaissance’ and it certainly has an international following.8 Around 70 million people in 190 countries subscribe to Headspace, which offers mindfulness exercises, and the mindfulness movement has starred on the cover of Time magazine and been endorsed by medical professionals, including the UK’s NHS.9 Mindfulness has its critics, but it has popularised the idea that we could all benefit from being more present-oriented.10


That’s all well and good if you’re in a state of mindful contemplation, but living too much in the moment may make you more likely to engage in impulsive, risky behaviours, such as unsafe sex, drug misuse and gambling. Present-oriented people may be more likely to offer immediate assistance to those around them, but less likely to focus on their own long-term health and well-being.11 Present orientation can encourage us to focus on immediate actions, rather than future consequences. It is the YOLO* way. We’ll have plenty of experiences, but we may not live long enough to tell the tale.


Novel experiences make life rich and memorable and research shows we’re more likely to regret long-term not doing something than saying ‘yes’ and indulging in life’s pleasures.12 We just need to be aware how present orientation can impact the way we think. Most of us, for example, are subject to ‘present bias’, which means that we’ll often opt for a smaller reward now, rather than defer gratification and hold out for more later. Think about those companies who offer a ‘buy now, pay later’ option. It’s a tempting offer, because it allows us to follow our immediate impulses and enjoy the benefits – a five-star holiday, a new car, the latest iPhone – while conveniently shifting the unpleasant consequences (like the huge bill) – into the future. But as you’re filling up your gas-guzzler you might be thinking, ‘Did I even really want, or need, a new car, or was it the offer that made it compelling in the first place?’ Studies have shown that if offered, say, £100 now or £125 in a week, most people will choose the smaller amount because they apply a discount to the larger sum purely because it is further away in time.13 This may make sense if it’s nearly Christmas and you need some immediate cash to fill your children’s stockings. But we should also consider whether our present orientation is short-changing the future us.


So, what about future-thinkers? According to Zimbardo and Boyd, ‘future oriented people are the most likely to be successful’ – they’re able to delay gratification and reap the rewards.14 Perhaps we imagine our future self as happy and comfortable in a four-bedroom home with a partner, two children and a lucrative pension – and do today the things we believe are required to get us there. That may well mean sacrificing a few, immediate pleasures. But so be it. It is the middle-class way, espoused by many free-market leaders. Predicting what will happen and improving future outcomes is the driving force behind science and our greatest leaps forward – indeed, without one eye on the future we may not have one at all. To tackle the climate crisis, for example, we’ll need to think long-term – though it’s worth noting that future-thinkers are also, according to Zimbardo and Boyd, ‘the least likely to help others in need’.15 You only need to read about Silicon Valley billionaires building underground bunkers in New Zealand to see this in action . . .


Most people are future biased in some way and like to think the good times are still ahead of them. But novel experiences in the present make memories, and denying ourselves those experiences can lead to dissatisfaction, boredom and the feeling that happiness is always just out of reach. We can never be sure what our future selves will want anyway. We often believe our current tastes and beliefs will remain constant over time, but you just have to look at photos of your teenage self’s idea of style to see that that belief is often wrong.16 Instead, we shouldn’t assume our futures are certain – we should plan for today, not just tomorrow.


* * *


Past, present and future orientations all come with their rewards – and costs. To think clearly, we must understand how each can influence our decision-making and beliefs and ensure that we maintain a healthy focus on all three. Looking backwards can make us feel safe and connected, while critical analysis of past decisions and experiences can improve our thinking in future. But to focus too much or too negatively on the past may make us closed-minded or fatalistic. Living in the now, and being more mindful, meanwhile, will ensure we benefit from colourful new experiences and gain greater control over time’s passing, but may also make us dangerously impulsive, damaging our prospects. And a future orientation can improve our prospects but could also cause us to forget to live fully today. When we make decisions, we should ask our future selves what they’d want and consider how our thinking might be disproportionately motivated by past experiences or present whims. But we should also question whether we’re deferring too much gratification, turning down exciting opportunities today because we’re too focused on tomorrow.


If you think you are particularly biased toward the past, present or future, there are structured ways to ensure you’re not trapped in one mindset. Psychology offers three interventions, dubbed ‘best possible self’, ‘gratitude’ and ‘nostalgia’, linked to the future, present and past, respectively. To enhance your future focus, imagine your best possible self, perhaps by sketching out your dream plan for the next five years – this intervention proved particularly effective at improving people’s well-being during the COVID-19 lockdowns.17 To become more present-oriented, take a moment to write down the things you are grateful for today. And if you want a better relationship with your past, embrace nostalgia and devote some time to thinking about a happy memory each day. It worked for Waite, but beware: your memories aren’t always what you think they are, as the next chapter reveals.


 


* ‘You Only Live Once’.
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Can you trust your memories?


At an uncle’s ninetieth birthday celebration, leading memory researcher Elizbeth Loftus experienced for herself how easily memories can be manipulated. She was talking to a relative about her mother, who had tragically drowned in a swimming pool decades earlier, when Loftus was just fourteen. The relative claimed that Loftus had found her mother’s body, something she couldn’t recall. But the relative’s recollections sowed a seed of doubt – and Loftus’s own memory of the tragedy began to change. ‘This relative was so confident about it that when I went home from the celebration, I could visualise it – I could almost see my mother in the swimming pool,’ she told us. ‘I started thinking of other things I did remember about her death. And that seemed maybe consistent with the idea that I had the horrifying, additional experience of finding her body.’ A week or so later, the phone rang. It was the relative calling to say they had been mistaken – Loftus’s aunt had actually found the body. For Loftus, however, this harrowing experience brought a sharp and vivid life to her work: ‘I thought, this is what it’s like for the people I’ve been studying.’


We often think of memories as high-quality video clips, safely archived in the brain to replay on demand. But this couldn’t be further from the truth. Our mood and physical state during an event can influence how we remember it. Every time we think or talk about past experiences, we doctor our own recollections, creating distortions by exaggerating certain details that are relevant to our current beliefs and emotional state. We may, somewhat paradoxically, forget aspects of an event every time we remember it, making our memories less accurate over time. Not only do memories fade and morph into new ones, we also pick and choose what to remember. This is even the case for our own, personal histories, which ultimately shape who we are. We remember the things that enable us to have the identity we most desire.1 If you want to be a nonconformist, for example, you’ll remember more clearly the times you challenged the norms than those when you followed them. And this can change if you later decide you want to be more of a team player.2 And we are also capable of constructing completely false memories of things that never happened.


Despite this enormous room for error and discrepancy, we put a huge amount of trust in our own memory. Whenever we are faced with a choice, we rely on it to guide us, providing us with similar choices we or others have made in the past, and their outcomes.


Take your first memory. How old were you and what were you doing? If you were younger than about three or four years old, chances are it isn’t real. The infant brain simply isn’t capable of forming and storing long-term memories – an effect dubbed ‘childhood amnesia’.3 Despite this, many people claim they can actually remember being pulled into the world. Even later childhood memories can be inaccurate, and we can easily confuse early memories with photographs, or our parents’ stories. More than a fifth of people will remember childhood events that never happened, such as attending a birthday party with a clown entertainer, if a researcher claims they did.4 Loftus remembers the day she realised that her own first memory was false. She used to think it was being taken to the movie The Greatest Show on Earth, at the age of around four. But decades later, she flicked through a film history book and to her surprise, the movie wasn’t released until she was about eight. Clearly, what she had thought of as her first memory, wasn’t; she could, in fact, remember plenty of other events that had occurred before the age of eight.


The intimate link between memory and identity raises an intriguing question: if you lost your memory, would you remain the same person? In one sense, it’s a philosophical question. But we can glean insights from those who have experienced just this. Take people with Korsakoff syndrome, a dementia-like condition that is caused by vitamin B1 deficiency and linked to heavy alcohol consumption. Sufferers can lose their ability to form new memories and sometimes the capacity to recall old ones – making them unable to remember events that happened just a minute, or several decades, ago. Tellingly, this disintegration of memory comes with a parallel loss of identity, as the late neurologist and science writer Oliver Sacks movingly described in the case of forty-nine-year-old Jimmie G – aka the ‘Lost Mariner’ – from his book The Man who Mistook His Wife for a Hat. Jimmie G could barely remember anything after his late adolescence, which made it impossible for him to connect with the people around him. As a result, he lost his sense of self, telling Sacks that he hadn’t ‘felt alive in a very long time’. Like Jimmie G, many people with Korsakoff syndrome suffer from apathy, and are prone to fabricate past events to fill the void.


But how can people with healthy minds also be so bad at remembering? Every memory has a specific, physical representation in the brain, linking various groups of neurons to one another as explained by Julia Shaw in her book The Memory Illusion.5 If you encode a memory of a wonderful skiing holiday, for example, your brain strengthens connections between existing neural networks representing concepts such as snow, cold, schnapps, mountains and happiness. Some of these networks represent uninteresting details that you didn’t pay much attention to, such as the colour of the walls of the local ski rental store. Connections with these groups can weaken over time – until you forget them. But other networks can be added. Perhaps, years later, you read about the same alpine resort in the news, this time being described as the ground zero of Europe’s coronavirus outbreak. Now, every time you think of the holiday, you annoyingly also think of COVID-19. Our brains constantly make associations between memories, new experiences and ideas, which makes them powerful and highly creative. But the cost of this is false memories.


The consequences of false memories are often relatively benign, but they can be triggered by interests and beliefs that skewer our perception of important things. A 2019 study investigated false memories among 3,140 voters in the week before the 2018 Irish referendum on legalising abortion.6 The participants were told they were taking part in a survey about attitudes to abortion and were presented with short summaries of news stories related to the campaign – two of which had been entirely fabricated by the researchers. One concerned either the Yes side (those in favour of legalising abortion) or the No side being forced to destroy campaign posters that had been purchased illegally using foreign funds. The other was about events related to a sexual assault trial that took place that year. Almost half the voters said they remembered at least one of the two fabricated stories they were shown actually happening. Interestingly, voters were more likely to remember a fabricated scandal regarding the opposing campaign. So, while most of us like to believe we think rationally about politics, our memories are easily manipulated – providing us with false evidence.


This reveals how easily false information can stick in the mind. In the run-up to the UK’s 2016 referendum on EU membership, an eye-catching message was daubed by the Vote Leave campaign on a red bus. It claimed £350 million a week was paid by Britain to the EU, and that this would be redirected into the NHS following Brexit. The real figure, however, was actually much lower, and there were no guarantees that the NHS would receive the cash. The claim was therefore widely debunked. But two years later, in 2018, nearly half of people in the UK who had heard the claim still believed that the UK paid £350 million a week to the EU.7 We remember the things that fit our values. So, if you want to think clearly, be sceptical of your memories, especially when it comes to highly emotive issues. The consequences can, after all, be dire, especially when it comes to the justice system, which often relies on witness testimonies. The Innocence Project, a non-profit organisation that has helped exonerate hundreds of people who have been wrongfully convicted with the help of DNA testing, estimates that faulty memory was involved in nearly 70 per cent of the cases.8


If we can’t trust our memories, how can we ever think clearly or know the truth about the past? And what can we do to prevent false or distorted memories? Sadly, there aren’t any quick fixes – these biases are a natural consequence of how our brains work. Through our evolutionary history, our species has been forced to make quick decisions. And our ability to form rapid associations by strengthening connections between memory fragments in the brain and new ideas or experiences allows us to solve problems creatively. But it helps to be aware of the tricks memory can play on us – the circumstances when these distortions are more likely to arise, and the things we can do to catch them.


We know, for example, that people with high cognitive ability, which includes skills such as reasoning, planning, problem solving, learning from experience and abstract thinking, are less likely to develop false memories due to misinformation.9 This may be partly down to the fact that intelligence is linked to flexibility. People who are persistent and rigid in their thinking will be more closed to questioning their own judgement, potentially resulting in more false memories. It seems one of the most useful things you can do to limit false memory is being curious and open, rather than just trying to be right all the time. But intelligence isn’t everything. If you’ve got great perceptual abilities, such as being able to spot tiny changes made to images, you may also have some protection against creating false memories from misinformation. And perhaps more surprisingly, being grumpy can also help reduce false memory – good news for Eeyores. Why? It may be that people who are pessimistic, worry prone and fearful are simply more vigilant than others, concerned about getting things wrong. Good moods, on the other hand, make us significantly more likely to falsely remember things than bad moods – perhaps because they make us overconfident.10


So, if you’re arguing with a sibling about who got the most birthday presents from your parents growing up, you may want to reflect upon how your memories have been constructed. If you want to remember something a certain way – be it positive or negative – there’s a good chance you are manipulating your memories. The same goes for recalling events when you are worry-free, happy and optimistic. But ultimately, there is no foolproof way of knowing whose memory is correct, other than actual evidence. The more important lesson here is therefore one of empathy. Rather than accusing people of lying about the past, be open to the possibility that they are genuinely misremembering. This approach may actually help you get a better grip on what’s going on – seeing shades of grey in the world rather than just black and white.  


And while the past is out of our control, the future isn’t. If you worry about forgetting aspects of your life, why not keep a diary? Or at the very least, write down special events you are keen to remember in detail as soon as they happen, making them less likely to get further distorted over time. 
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Have your parents fucked you up?


They fuck you up, your mum and dad.   


	They may not mean to, but they do.   


They fill you with the faults they had


	And add some extra, just for you.


Philip Larkin’s famous poem, ‘This Be the Verse’, explains how nurture can shape our destiny. It suggests we can all too easily end up being just like our parents, by copying their destructive behaviours and ways of thinking and passing them on to our own children. But the poem could just as well describe nature – your parents have literally filled you with their genetic ‘faults’, and you have no choice but to do the same to your children.


We are all dealt a genetic hand, which predisposes us to think, act and feel in certain ways. That means that the extent to which you can think clearly is partly programmed in your DNA. Some of us simply like thinking more than others, and some find it more comfortable to think critically. Our upbringing and early experiences then affect how these propensities develop, giving rise to a (hopefully) stable personality and level of cognitive motivation and ability – further cementing individual differences in thinking. This may sound like it’s depressingly out of our control, like we have a biologically determined destiny. But if you look beneath the surface it is actually quite empowering. 


Scientists have discovered that genes can explain about half of all individual differences between people. For physiological traits, such as height, the genetic influence tends to be much higher than for mental or behavioural traits, such as motivation. But the process is often misunderstood. If we are told that motivation is 40 per cent heritable, for example, we tend to think that 40 per cent of our own motivation is down to our genes. But what it really means is that 40 per cent of the differences in motivation between different people can be explained by DNA, while 60 per cent is down to other factors. It is the difference that remains when you’ve accounted for variables such as education, socioeconomic status and other environmental influences. It is a statistical measure. Your level of motivation may be almost entirely down to that one amazing teacher you had in primary school. As Yulia Kovas, a professor of genetics and psychology at Goldsmiths, University of London, explains, ‘Genes are important, but it’s difficult to quantify the effect of genes for a specific person.’


So to what extent can the ability to think clearly, on average, be explained by DNA?


How we think is largely determined by two key features: cognitive ability and personality.  Determining the genetic heritability of such traits often relies on studies of twins, in particular monozygotic (or identical) twins, who share the same DNA but may differ in their life experiences. The website MaTCH estimates the heritability of 17,804 traits based on 14,558,903 twin pairs – nearly all the twin studies published in the past sixty years.1 It shows that higher-level cognitive functions – including IQ, verbal intelligence, speed of information processing, working memory and general knowledge – are, on average, 51 per cent heritable. A further 24 per cent can be explained by the shared environment of twins, such as their childhood home and schooling, and the rest by other factors – including events that take place later in life. Clearly, our environment can substantially impact our cognitive ability. If we grow up being encouraged to learn and challenge ourselves intellectually, we may become more confident about doing so and interested in pursuing it – creating a positive cycle, helping us to seek out more situations in which we can learn and develop. 


But people with identical IQ and working memory can differ in how they think. Other higher cognitive abilities, which may have a bigger impact on thinking, include cognitive flexibility (the ability to switch between tasks and perspectives), creativity and critical/rational thinking.2 While these traits tend to be correlated with IQ to some extent, they are essentially separate, though can compensate for ‘deficits’ in IQ or other cognitive skills. To think well and make good decisions, we need to be able to change strategies when necessary and come up with new ideas when old ones aren’t working – rather than being fixed on one approach – and that’s exactly what cognitive flexibility enables. It also offers intellectual humility and protection against certain cognitive biases.3 The ability to think critically is also crucial: helping us sort facts from beliefs and protecting us from falling for misinformation or useless fads. Indeed, one study found that people who had a high critical thinking ability had fewer negative life outcomes, such as credit card debt, than people with high IQ.4


 High cognitive ability doesn’t guarantee razor-sharp thinking – you can still think in muddled ways if your personality motivates you to do so. You can be a sharp critical thinker and yet fail to apply that criticism to your own thinking. In fact, one study has shown that intelligent people may in fact be particularly bad at changing their own thinking by updating their beliefs.5 As David Robson shows in his book The Intelligence Trap, highly intelligent people can actually be worse at recognising their own thinking flaws and biases than others. They are also very average in their ability to consider alternative points of view.6 Having very strong views in combination with being good at spotting patterns might make it easier to find ‘evidence’ to support your beliefs and fall into the trap of confirmation bias. Intelligence also doesn’t make you immune to being influenced by what your neighbours, friends or family members think. And traditionally smart people (those with high IQs) can also fall into the trap of being extremely pessimistic or overconfident. Being closed-minded, lacking in creativity or having poor empathy, emotional intelligence or social insight can also get in the way of accurately understanding the world around us. So, ‘thinking clearly’ isn’t just a factor of the measures you might expect, like IQ; and indeed a diverse range of mental and behavioural characteristics profoundly affect how we think. Many of these traits are related to ‘temperament and personality’, which is just 44 per cent heritable according to MaTCH. 


Personality traits themselves are often described by the ‘Big Five’ model, which divides them into five distinct groups: extraversion (how social you are), agreeableness (how friendly and compassionate you are), conscientiousness (your sense of duty), emotional stability (your level of depression and anxiety) and openness to experience (your curiosity about new things). All these traits can affect how we think – or sometimes how we don’t think – in different ways. If you are emotionally unstable, for example, you are more likely to be pessimistic, perhaps lacking in motivation and being biased to focus on negative events rather than positive ones. If you are extremely happy, with high emotional stability and extraversion, on the other hand, you may be prone to optimism bias and overconfidence. And if you are extraverted, your thinking may be more motivated by social factors, such as making others feel good or having interesting stories to tell at dinner parties. Introverts, on the other hand, can be deep thinkers but may also be at risk of rumination and negative bias.7 And agreeable people often have great capacity for empathy.8 But for some people, the desire to fit in may make them easily influenced by what others think, and so less able to think independently.


Conscientiousness, meanwhile, can help you do analysis, paying attention to detail and instruction, and working hard until a task is finished.  As it involves a hefty dose of self-discipline, it can also protect against destructive habits and addiction9 – which can ultimately hijack our thinking. However, if taken to an extreme, conscientiousness can lead to rigid thinking and mindless schedule-following.


Finally, openness to experience is linked with creativity, an appreciation of thinking and intellectual curiosity.10 Crucially, people who are high on this trait prefer the big picture to details, new experiences to routine and are more likely to be cognitively flexible.11


We spoke to several experts about which personality traits are the most helpful when it comes to thinking well, and most cited openness to experience and conscientiousness. In other words, as Mathias Allemand, a psychologist at the University of Zurich, explains, ‘Openness is the personality trait that is most strongly related to cognitive functioning.’ In the recent book Noise, Daniel Kahneman, Oliver Sibony and Cass R. Sunstein show that open mindedness is linked with better judgement – in particular, people with high levels of cognition and a high ‘need for cognition’ (this means you enjoy thinking, which is related to openness and conscientiousness) were found to be less biased and have more consistency in their decision making. They also show that the people who are most likely to be good at forecasting are those who score highly on ‘actively open-minded thinking’ – which is linked to actually seeking out information that contradicts your views. Needless to say, though, high levels of anxiety or depression can also substantially cloud our ability to think clearly.


But personality traits are still fuzzy concepts, warns Kovas. This is particularly because they are assessed by questionnaires asking people about their own thoughts, feelings and behaviour – things they may not necessarily have good or honest insight into. Scientists have developed the concepts because they seem useful and can explain and predict behaviour to some extent. But they may be replaced by more accurate terms in the future. Nevertheless, there is curious evidence from eye-tracking research to show that people with different personalities literally perceive the world differently – as evidenced by their eye movements.12 Things like our gaze and blink rate can therefore help predict personality traits, too. Happy, optimistic people, for example, spend less time looking at negative images, such as those of skin cancer, than pessimistic individuals.


To understand how nature and nurture each shape personality we met with Alex and Helen,* identical twins in their late thirties, and asked them to take a personality test. They grew up in a loving home in London, with parents who gave them equal amounts of support and attention. They had similar temperaments, obtained similar grades in school and were enrolled in almost identical activities. This suggests their personalities should be fairly closely aligned. It wasn’t really until university that their lives diverged substantially, and they lived in different cities and even countries for the next fifteen years. Alex went to a quite conservative university, while Helen attended a more liberal one. After this, they both lived abroad for some time, with Alex working in a conflict zone. Helen instead moved to continental Europe, where she met her wife. Today, they are both living in London, where Helen works as a journalist and Alex is employed in the public sector.


The personality test revealed plenty of similarities, but there were a few moderate differences, with Helen scoring slightly higher on agreeableness and openness to experience, and Alex scoring higher on extraversion, particularly on its facet of assertiveness. Both had impressive scores on conscientiousness and emotional stability, though Helen had a higher score on the facet of anxiety whereas Alex scored higher on anger. None of this surprised them, and they both believe the differences are mainly down to their experiences as adults. ‘When you are a twin and you leave home, you become an individual,’ explains Alex. ‘I’m a very strong and assertive person, and I think I’ve got stronger because of the jobs I’ve done,’ she says. ‘Being in a conflict zone toughened me a bit.’ Meanwhile, Helen thinks living abroad and getting married has ‘mellowed’ her. She also thinks her higher score on openness to experience is down to her being slightly less conservative – with a small c. Whereas Alex has more sympathy for Britain’s traditions and institutions, something she was taught to value at university and, later, at work, Helen feels differently. ‘I get very irritated with tradition. I am much more willing to question that. I think a lot of it is a bit silly.’
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