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To baby Max, watching your destiny unfold is a wonder.




CHAPTER ONE


Free will or fate?


One stifling day, at the beginning of the long hot summer of 2018, I sat in the waiting room at my GP’s surgery. Outside it was dazzlingly bright, but inside the fluorescent lights were still humming. A buoyant doctor strode out and called my name. I took hold of my two-year-old son’s hand and we followed her down the corridor into a small room where she took a sample of my blood. The vial contained thousands of white blood cells. Hidden inside each one was my DNA, the 3.2-billion-lettered code unique to every human being that is the blueprint for life. 


My son and I were at the hospital because my father had been diagnosed with haemochromatosis, an inherited condition in which iron levels slowly build up in the body. Eventually the excess iron begins to damage internal organs and, if left untreated, it can lead to heart disease, diabetes and cirrhosis of the liver. Thankfully, in my father’s case, the organ damage was not that far advanced, but because the condition had gone undiagnosed for decades he now has to undergo weekly bloodlettings. This treatment, while intrusive, means he is otherwise in good health. A happy outcome for him and those of us who love him. 


Since the disease is genetic in origin, the NHS offers a test to other family members who may be affected. That means me, my sister, cousins and, potentially, our children. It’s a simple blood test and the result comes back quickly. On the face of it my decision should have been straightforward. Neither my son nor I needed to know yet whether we, too, carried the gene variant that causes haemochromatosis but at some point we would have to find out. If we were positive we would need to reduce our consumption of iron-rich food and the levels of iron in our blood would need to be carefully monitored. Testing wasn’t urgent but it couldn’t be put off for ever. 


I am a neuroscientist and have been fascinated by the idea of biological determinism all my working life but I struggled with this decision far more than I thought I would. I practised detachment, reminded myself that I believe knowledge is power and that understanding my own body is the most empowering knowledge of all. But still I didn’t book the appointment. I knew that if I tested positive, I would feel compelled to read all the scientific literature to come up with a plan for changing our lifestyle. Would it feel like an extra anxiety-making responsibility or would it empower me to make changes?


I found my opinion changing day by day. In the end the decision was simplified by the GP informing me that the NHS would not consider analysing my son’s blood unless I came back with a positive result myself since there was no known history of the condition in his father’s family. I went for the test in order to discover the risks for myself, and potentially also my son. But it took me weeks to pick up the result. I was surprised by how challenging I found it to step confidently into a position of knowledge when it concerned something so intimate, especially where I would then have to decide for my child. It felt unsettling as well as alarming. 


In the end, the results showed ‘a heterozygous genetic variation’, which means that I’m a carrier but unlikely to develop symptoms. I hadn’t anticipated this scenario and, though I felt a small measure of relief for myself, I felt frustration that there could be no definitive peace of mind about my son. He, too, might be affected by the condition in the future but, given my result, the test would not be offered to him on the NHS unless, and until, he showed symptoms. The whole episode was a lesson in the emotional nuances of what I had previously thought of as a straightforward practical question, and an enlightening context from which to pursue my investigation into the extent to which any one of us is free to determine our fate. I have been left a bit humbled by my sense of our brush with an implacable force.


Since the dawn of humanity our species has been trying to figure out what, or who, is calling the shots. The question of whether we can determine our life’s course or should accept that it is largely beyond our control is well up there on our list of thorny conundrums to resolve. Are we fully conscious agents possessed of free will or closer to pre-programmed machines, running on deep drives of which we may not even be aware? At different times and in different places human beings have answered this question in many ways. We’ve asserted that we’re animated by a divinely bestowed soul, or inspired by the quasi-godlike powers of our own mind, or powered by the neurochemistry zapping round our brains. Whatever the flavour of the answer, the problem of whether or not we can steer our own way arises directly out of being an animal in which consciousness is so well developed that it enables us to ponder consciousness itself. 


This book considers the question by applying insights from the discipline of neuroscience. Modern medicine has shown us that what we put into our bodies interacts with our individual genetic inheritance and gives rise to outcomes: low blood pressure for some, high cholesterol for others, haemochromatosis in my father’s case. Increasingly the brain is being viewed in the same way. It processes incoming signals via circuits that have been laid down by our genetic inheritance, and those complex processes give rise to outcomes in the form of thoughts, decisions and choices. I wanted to address the possibility that at the intersection of innate features common to all humans, and the genetic package unique to each individual, something like a twenty-first-century version of fate is generated. 


As far as many ancient cultures were concerned, fate or destiny was definitely all-powerful. The Ancient Greeks believed that even the gods could not escape it. (Not much wiggle room for us mere mortals, then.) In the era when monotheistic religion dominated, God was the ultimate decider of any individual’s outcomes. These days, at least in Western post-industrial societies, the secular majority of us assume that we ourselves are the authors of our own life story. We may still speak of someone being ‘destined for greatness’ or ‘fated to fall in love’ but, to our modern minds, fate is really nothing more than a figure of speech. Many of us go about our lives believing that though there are undoubtedly constraints, such as the country, class or race we happen to have been born into, within that context we are free agents. We can make our choices – from what to have for breakfast to selecting our friends and opinions – based on rational decision-making processes; over time these choices evolve into behaviours and habits, and eventually the collection of experiences that constitutes our lives. 


We use memory, language and narrative to rationalise our life and shape it into something we understand and feel we can control. It makes perfect sense that we should do this, of course. We live inside our staggeringly sophisticated minds just as much as we live in our bodies, so our own selfhood sits at the centre of the universe we perceive around us. 


But even though we operate from day to day as if our conscious mind was the undisputed captain of a quiet ship, we probably all know, deep down, that it isn’t quite that simple. The mind is a much wilder place than that, where conscious decision-making is only a fraction of the full story. Human society has always been afraid of unconscious forces, stigmatising them as threatening, even demonic. Anybody who has ever experienced or witnessed mental illness will be aware that the mind can feel very alien or even downright terrifying. But to conceive of the unconscious as a danger zone that must be rigidly policed is to misunderstand the essential role it plays in everyday life. As we will see later, a great deal of decision-making and routine judgement takes place without us being aware of it. If it didn’t, we would scarcely be able to function. The time-consuming effort of consciously instructing every decision and evaluating every situation would keep us flailing around, trying to get out of the front door long after we were supposed to be at our desks. 


Most of us probably do not believe that we are fully rational beings who can do or choose whatever we like and steer our own outcomes as we will. We accept, more or less readily, that as well as powerful subconscious forces, external factors shape and, to some extent, determine our lives. Fate may have fallen out of fashion but many of us will concede that luck, good or bad, has played a part in our story. We were in the right place at the right time to meet our future spouse or land a dream job. Serendipity allowed us to encounter the friend who could help us resolve a dilemma, or a cruel twist meant we missed an opportunity that we feel sure, in hindsight, would have changed the course of our lives. 


And most of us are comfortable with acknowledging the role played by other people and our environment – our family background, our education and early life experiences – in shaping our personality and outcomes. It is commonplace, for example, to say that being brought up in a loving family, or a neglectful one, will influence a person’s character and is liable to be a strong predictor of life outcomes. In this sense you could say that psychology, or the scientific study of how the human mind is shaped by and behaves in a certain context, has been so influential over the course of the last century that we have incorporated its basic concepts into our understanding of ourselves. We are psychologically literate even if we have never studied psychology or had therapy. We say things like ‘She’s got issues’ or ‘He’s got a lot of emotional baggage’. We understand the ideas of trauma and repression, of conflict-avoidance and emotional intelligence. We also tend to be very heavily invested in the idea that an individual can ‘work on themselves’ to change aspects of their behaviour that they find undesirable. Even if they have suffered a miserable childhood or a tragic life event, perhaps especially if they have suffered in such a way, we want to believe that they can escape their past and reinvent themselves. Many of us know people who, through force of character or sheer will, have done precisely that. 


Neuroscience is now presenting us with the opportunity to understand more about how such resilience operates and how we ‘make our own luck’ through exercising choices about which environments or people to cultivate. Those choices, taken as an adult, are informed by endless loops of interaction between previous experiences and our perception of the world. At the nub of it all sits our brain, the physical matter that we were born with inside our head, without which there would be no perception, no memory, no mind. Our brain develops in response to lived experience and changes throughout our lifetime, but a newborn baby’s brain has already laid down foundations in the form of neural pathways that will shape the way the person interacts with the world for the rest of their life. There is something fundamental to our individual being besides the story we have created about ourselves. That something is an organ of such staggering sophistication and power that it is only now beginning to yield its secrets to science. 


Over the past two decades there has been an explosion of study of this previously inaccessible realm, driven by massive technological advance. That study – the discipline of neuroscience – is illuminating the question of whether we are in control of our outcomes or destined at birth to follow a particular path by (sometimes literally) shining a light into the brain’s deepest regions. It turns out that there is still some power in the old idea of fate, though not in the sense the Ancient Greeks understood it, as an external force. In its twenty-first-century incarnation, our fate is buried within our physical selves, in the hard-wiring of our brains and our genetic inheritance. A straightforward (if devastating) example of biology as fate would be carrying the genetic mutation for Huntington’s disease, where individuals carrying a single genetic change will eventually develop problems with coordination, reasoning, flexibility in thinking, decision making and, in some cases, psychosis. A more complex manifestation is the highly nuanced way that we as individuals are predisposed to certain behaviours rather than others. 


Is it possible to say that the brain we are born with determines our personality, beliefs or particular life events? This is the sense of fate that I set out to investigate. The central question we will be pursuing throughout the book is one of agency. To what extent are we in control of what we do and of what happens to us? How much of what makes us who we are is inherited at birth, written into the workings of our brain or flowing through our veins?


What exactly do I mean by fate and free will? 


The dualism underpinning the concepts of brain and mind, biology and psychology, nature and nurture, fate and free will is artificial and only useful up to a point. There could be no life story without the brain to create it, and it seems to be the case that our brains are driven to create our unique narratives. Psychologists have for the most part given up asking the old either/or question ‘Was it nature or nurture?’ in favour of embracing the fact that the answer is always ‘Both.’ The eminent biologist Robert Sapolsky put it succinctly when he wrote in his book Behave that ‘It actually makes no sense to distinguish between aspects of a behavior that are “biological” and those that would be described as, say, “psychological” or “cultural”. Utterly intertwined.’ People across all the cognitive sciences, in philosophy and psychology, those working in artificial intelligence, psychiatry or neuroscience, increasingly emphasise that when it comes to brains and their dizzying array of activities and outputs, there can be only a multi-pronged approach to increasing our understanding. 


Given that I am a biologist – a neuropsychiatrist by specialism – my approach is inevitably shaped primarily by the discipline of biology. My aim is to investigate whether our fate can be understood in biological terms, though fate is perhaps too loaded a word for most of the outcomes I’m interested in, since it conjures up connotations of a tragic end. I’m looking at how we construct our individual sense of the reality of the world and how this impacts on our decision-making, which then compounds into behaviour and accrues into the material of our selfhood and daily life. Given that we’re investigating brains in a context of biological determinism, though, I will also be discussing health outcomes, and mental-health outcomes in particular. So, I will be looking at fate from a number of different perspectives, through debilitating conditions, such as schizophrenia on the one hand, and a range of behaviours that impact on everybody’s daily life on the other. 


For some unfortunate people their biology truly is their destiny, but most of the time biology is not that simple in its operations of cause and effect. Biological mechanisms contribute to most disorders of the brain: they don’t cause them in a straightforward way. For example, some studies cite that around 80 per cent of a person’s risk for developing schizophrenia is down to the genes they were born with, but at current reckoning around 180 genes are implicated, and the way that they interact with each other and with the person’s environment is yet to be fully untangled. When it comes to behaviours like food choice, friendship style, an aspect of personality such as sociability, or our beliefs, the biological mechanisms that contribute are vastly nuanced and interact in subtle ways with each other and with environmental factors. Which is not to say that an individual’s choices and behaviours in these areas aren’t predetermined by innate biological factors outside his or her conscious control. It just means that the idea of fate might need to be relaxed from its total and tragic connotations and understood as the destination we were always overwhelmingly likely to arrive at. 


Throughout the book I shall consider the relative influence of innate factors such as our unique genetic inheritance or the evolutionary pressure that has shaped the human brain’s physiology, and weigh them against the influence of learned behaviours shaped by environmental exposure. I use the terms ‘innate’ and ‘learned’ in the knowledge that, although it can be useful to observe and describe a behaviour as if under a microscope, it will only reveal its full self if it is studied in the round, like a jewel held this way and that to the light. 


A biological approach that seeks to understand anything of the staggering complexity of human behaviour must itself embrace a multifaceted method if it wants to contribute insights to wider debate. So, even if I wanted to write a purely biological study of how (and whether) we consciously shape our lives, it would still need to take on board findings from biology’s many different branches. I would have to consider chemistry, hormones, the prenatal environment, our genetic inheritance, our very early-years’ experiences, epigenetics and evolutionary pressures. In other words, all biology is complex, and brain biology is at the more complex end of the spectrum. 


To say something that may be useful to a non-specialist as they seek to understand the influence of neurobiology on their own life, or the lives of others around them, I have simplified arguments and tried to focus on real-life examples. My aim has been to pick my way through an endlessly branching labyrinth of fascinating research and emerging information on a pathway towards an idea that began to emerge for me some years ago. Neuroscience has made staggering advances in exploring how the brain produces behaviour and life outcomes, but the logical conclusion of these advances, that neurobiology determines our lives far more than we know or in some cases like to admit, has not yet been widely discussed. 


We start with some fundamentals of brain biology by looking at relatively basic behaviours, such as what we choose to eat and whom we choose to have sex with. We move on via a discussion of how love, friendship and social structures are driven by neurobiology to how our brain develops and learns throughout our lifetime, then look at increasingly higher-level functions, such as how perception arises and how we form our beliefs about the world and our moral opinions. 


The final chapters explore some of the pragmatic and ethical challenges that arise for both an individual and society as a whole from these discoveries. How can neuroscience’s understanding of biological fate be applied, for example, to help thwart the destiny of people suffering with mental health and neurological conditions? If we can predict who will develop schizophrenia, or autism, addiction, depression, anxiety, mania or ADHD, is it right to intervene to ‘improve’ an individual’s outcome? Which are the cutting-edge neurotechnologies that will shape our reality over the next couple of decades? In the future, could (and should) we all be taking neuroprotective treatments tailored specifically for our genetic brain weaknesses? And how can we work out which of our own traits is amenable to change and which simply need to be managed to reduce their potentially negative impact on our lives? 


Since I very much wanted the book to participate in a conversation that reached beyond biologists and their insights, however powerful those insights are, I’ve spoken to people from all over the world who are working on understanding different aspects of how the brain creates our sense of self and determines our lives. I asked all of them not just about their own particular work but for their opinion on fate and free will. I knew the book would benefit from taking in the perspective of Christian theologians, social and evolutionary psychologists and Buddhist psychiatrists, as well as many of my fellow neuroscientists. Everyone was unfailingly generous and patient with me and I have drawn heavily on our discussions. They were also unanimously excited by the way the field of cognitive science is opening up, driven by exponentially improving technology and a staggering run of discoveries in the field of neuroscience. Their interpretations about what those discoveries mean varied, their opinions on how to apply them varied hugely, but the excitement was absolutely consistent. 


A golden age of brain science


It’s no exaggeration to say that we are living in the era of the brain. Until just a decade ago the human brain was considered an enigmatic structure of unfathomable intricacy. Billions of cells intertwined with trillions of connections to form the most convoluted and interconnected network imaginable. But now technological advances are providing novel ways of unravelling the make-up of our circuit board of thought. We can map and (within certain contexts) control thinking. We are able to observe how the brain operates – with high resolution and in real time – in fully conscious, moving, learning mammals. We can observe the brain’s architecture and operations, see the birth of new nerve cells in even the elderly mind, watch as fresh neural pathways are formed to support new circuits of thought. We can peer beneath the skull and see habits taking shape, observe skills being learned. 


This plasticity – the brain’s ability to alter at a physiological level throughout our lives – has led to some rather overplayed claims. It is tempting to deduce that the capacity for brain plasticity into old age translates to an ability to change our behaviours and outcomes throughout our lifetime. It is tempting to believe that we can mould our actions and thoughts in any way we want to. Tempting, but not quite correct. It seems to me that, collectively, we are buying into a seductive but simplistic idea of brain plasticity: that we can set out consciously to hone our brains, in much the same way as we do our muscles, to achieve anything we want. A growth mindset permeates society, advocating that our every goal or desire can be achieved. We are sold the concept of unlimited agency and capability, a vision of free will on steroids that rejects the idea of constraints, whether biological or socioeconomic. ‘Dream it, be it’ is not, from a neurobiological point of view, an entirely convincing slogan. 


An opposing view is emerging, not only from neuroscience but also from psychologists such as Daniel Kahneman, the Nobel-Prize-winning author of Thinking, Fast and Slow. Rather than stressing the brain’s undoubted capacity for plasticity, this approach highlights its hard-wired nature and propensity for cognitive bias and over-confidence in its own powers of judgement. This view is much more challenging to our cherished notions of personal autonomy. It suggests that many of our decisions are made not by our conscious mind but as a result of deep automatic processes at a subconscious level. Those processes are determined by the physiology that we’re born with and shaped by our genetic inheritance. All of which means that we’re not in conscious control to anything like the extent that most of us imagine. 


How can we reconcile these two opposing views of our behaviour? First, and crucially, they are not mutually exclusive. They are both valid and both ‘true’ in different situations and to different degrees, depending on what specific aspect of behaviour or which life outcome we’re looking at. The ‘cause’ of any human behaviour is multifactorial – composed of many contributing factors rather than a single one. 


Something as simple as choosing your lunch depends on a staggering number of factors. Your brain typically weighs just two per cent of your body mass but it consumes 20 per cent of your daily calorie intake. It’s no surprise that this hungry beast dictates your food choices. As well as your innate preference for high-calorie, high-sugar and salty foods (we’ll be coming on to humanity’s appetite for these foods in the next chapter), there is also your individual capacity for mindful choice and delayed gratification, not to mention a whole host of eating habits and preferences built up over a lifetime. And that’s just the back story. In the moment, your brain will be fielding incoming signals in the café that might influence you at a subconscious level. Your hormone levels that day exert an influence, as does how tired you are and whether you’re coming down with a viral infection. Even with the choice of sandwich, decision-making is complex as well as largely unconscious. 


When it comes to the bigger questions, such as who to marry or your opinion on the existence of God, the cognitive processes are exponentially more complex since they are carried out over a much longer timescale and draw on even more regions of the brain. 


So, this is a big subject and there are no simple answers but there is an emerging body of scientific knowledge that reinvigorates an unfashionable and potentially uncomfortable view of human behaviour as driven and, to some extent, determined by innate neurobiological factors. It is impossible to say that any single action, decision or outcome was fated for us by our genes or hard-wired into our brain, but it is possible to say that someone is predisposed to take certain decisions due to the way their brain was constructed prior to their birth and the genetic inheritance informing its operation over the person’s lifetime. A complex dance is under way between brain circuitry, deep biological drives and learned experience every time you make a decision, however seemingly trivial. And in the end a great deal of what we think of as unique to our life story – our dreams, fears, beliefs and loves – comes down to the millions of decisions that make up everyday behaviour, which in turn makes up our life choices and personality. 


All of which raises numerous questions. Are some of our personality traits and behaviours fixed and others malleable? If that is the case, how, exactly, do we identify which is which? What can we as individuals do about any of this? And to what extent is any of it true for all of us? 


Avoid the neurohype 


I feel fortunate to be living through the age of the brain and I believe that neuroscience can make a robust contribution to answering the questions humans have always asked about themselves. I wouldn’t have written a book about the science of fate if that were not the case. But neuroscience on its own is not the answer to life, the universe and everything. Some critics view it as a reductionist discipline that overemphasises the brain (or, even worse, the brain scan) at the expense of a more holistic approach to psychology and social and cultural life. In fact, some of the most fascinating work currently being undertaken by neuroscientists looks at the brain as part of a holistic network that takes direction from the gut and our immune system, as well as the signals from our environment. 


I have tried to embed my discussion of neuroscience’s insights within a broader context and resist too much flattening out of the complexities of human behaviour. Sally Satel and Scott O. Lilienfeld put their finger perfectly on the neurosceptical mood when they called their 2015 book Brainwashed: the seductive appeal of mindless neuroscience. It was precisely the overenthusiastic and sometimes misinformed use of concepts such as plasticity that sparked my determination to make a case for innate neurobiological factors being fundamental. Neuroscepticism is valid because, all too often, popular neuroscience behaves as if biology were not complicated. Pseudoscience and biological essentialism are the result. 


It is obviously too simplistic to say that a brain scan on its own can ‘prove’ much about the complexities of an individual’s mind but that does not mean neuroscience is nothing but hype. Between 2011 and 2012 the Royal Society published the results of its investigation into developments in neuroscience, their implications for society and public policy. The report is careful and considered but, ultimately, it endorses the idea that when neuroscience recognises that ‘Each person constitutes an intricate system operating at neural, cognitive and social levels, with multiple interactions taking place between those processes and levels’, it has earned its right to be taken seriously as a key component of this system. 


How I got hooked on brain science


My own fascination with the endlessly interesting human brain came out of working with people suffering from psychiatric disorders. I was intrigued by the question of resilience – why some people move on from a seriously negative life event while others struggle to recover. During the late 1990s I was a nursing assistant at one of the UK’s leading psychiatric hospitals, where I worked with children aged from twelve to eighteen who had been detained under the Mental Health Act. They were sectioned and placed in a secure institution in an attempt to protect them and others. Most of the patients had been sent there from across the UK after numerous unsuccessful attempts by their own local health authorities to support them. The majority had experienced abuse or neglect early in life. They were extremely vulnerable to peer pressure and found it difficult to lead a healthy, happy life in the outside world. Their destructive behaviours included self-harm, drug abuse and hurting others, and they had varying diagnoses, ranging from schizophrenia, personality disorder and severe autism to bipolar disorder. A high number had criminal records for offences ranging from petty theft and mild antisocial behaviour to the more troubling, such as bestiality. I worked in the hospital on and off for three years, before I started studying biology at university and then during the holidays and at weekends. 


I have many positive memories of the place. I remember patients playing basketball in the courtyard, enthusiastically drumming the bongos during music sessions in the living room, playing hopscotch in the corridors or quietly reading Harry Potter novels in their bedrooms. But my overriding memory of the experience is a feeling of claustrophobia and frustration for the children. I remember the heavy double-locking doors, the stuffiness of the wards, the lingering stench of the dense canteen food, the battle with medication-induced lethargy, the patients’ constant preference to be sunk in the sofa watching television or snoozing during the day. For years I tried, along with the rest of their therapeutic team, to help them. The truth is, though, that in most cases I saw little improvement in their symptoms. The whole experience created a deep desire to contribute to the search for more effective help for these people. 


It also left me with questions about what makes us, well, us. Many of the staff working in the hospital had experienced similar upbringings and challenges in life but were able to go home after their thirteen-hour shifts, unlike the sectioned patients. Why was that? What were the underlying differences that produced such divergence in life’s trajectory? Could anything be done to help bulk up a person’s self-protective abilities so that they could flourish no matter what life threw at them? 


After my undergraduate degree in biology I went on to do a PhD in neuropsychiatry at Cambridge University. I joined a growing body of researchers working to understand the nuts and bolts of what makes us think and behave as we do. I wanted to bring together in this book what I have learned about the extent to which many behaviours are innate and decisions are taken at a subconscious level with what neuroscience was also revealing about the brain’s capacity for growth and change. It has been a fascinating journey into understanding a little more about the factors that contribute to shape our behaviours and direct our life’s outcomes.


Embracing the idea of biological fate 


The science that suggests we are all, to a large extent, at the mercy of our neurobiology, driven in the direction of certain decisions and behaviours, susceptible to certain conditions, is very compelling. On one level every one of us, however uniquely complex and valuable, is also simply a human animal whose principal purpose (as we will see in later chapters) is to interact with others to exchange information that will contribute to the collective consciousness and, if we’re lucky, pass on our genetic material. Deep drives are at work to further those basic goals and they are largely beyond our control. 


Even what we think of as the more individuated aspects of our behaviours, the ones that we feel instinctively must be the product of nurture more than nature and more under our own conscious control, are formed at a deep level by innate factors we were born with and that were reinforced in our earliest years. Our personality, our beliefs about ourselves and the way the world works, how we respond in a crisis, our attitude to love, risk, parenting and the afterlife: any of the highly abstract opinions and character traits you care to mention are deeply shaped by how our brain processes the information it receives from the world. When we start to probe the idea of being a free agent in control of our life in the light of what neuroscience is now showing us, it can feel as if the space available for free will is shrinking fast and we’re stuck in a loop that refers us back endlessly to a prior stage of preordained experience. 


The incredible boom in neuroscience over the past two decades means that we are living in a new age of scientific discovery. It is still early days but eventually its impact is likely to be as profound as that of Darwin’s Theory of Evolution or the development of the laws of quantum physics. Over the next decade I expect to see more and more breakthroughs in the treatment available for people like my former psychiatric patients, as well as individually tailored support for those of us living with anxiety or depression. The concept of biological fate at its most deterministic – a genetic mutation that dictates the development of Parkinson’s, for example – will soon be overturned by new treatments on the horizon that enable a scientist to turn off that mutation at the flick of a genetic ‘switch’ or a surgeon to correct the erroneous brain circuitry using the power of electricity. 


During my lifetime there will be significant discoveries, applications and ramifications. It’s possible that, as we discover more about the neurobiology of belief formation and prejudice, we might be able to boost our openness to new ideas, say, with massive consequences for reducing conflict at every level.


Not that it will be straightforward. Our predecessors were shaken to the core by the ideas of Newton, Darwin and Einstein. They had to re-evaluate humanity’s place in the universe. Perhaps neuroscience is now demanding of us that we embark on a similar journey of thought disruption. We as a society will certainly have to consider the implications and ethics of its insights. On one (relatively straightforward) level we’ll need to decide collectively whether treatments should be developed for genetically inherited conditions and how to make sure they don’t become a luxury of the rich. 


But there are even more challenging questions. If free will does indeed occupy a shrinking space in our increasingly well-mapped brains, we will have to perform some serious mental gymnastics to work out how we feel about that. Any move to suggest that we are less in control of our own lives than we imagine comes with risks. At an individual level it can be not just uncomfortable but also destabilising. People who believe their actions have no impact on a situation tend to feel disempowered and behave in less socially responsible ways. The impact on society of us all relinquishing our belief that we are in control of our destiny might be catastrophic. 


Could neuroscience provide a framework for understanding our behaviour that foregrounds the proven biological influences without diminishing an individual’s sense of validity and interconnectedness? Could it develop a convincing argument that, though individually we are less in control than we thought, needn’t condemn us to selfish individualism? I believe it can and will. The emerging neuroscience of compassion substantiates the idea that the concept of humanity’s innate selfishness has been overplayed. It is just as possible to argue that we are predisposed to value our social interactions and behave altruistically.


All these questions depend on science that is still in its infancy. In the meantime, perhaps we can accept that even if free will is an illusion it is a necessary one. Going back to our earlier point about how each one of us inhabits our own mind as if it were the universe, then the version of reality we have constructed for ourselves is inescapable, even if it’s illusory. Robert Sapolsky, an enthusiast for biological determinism whose rejection of free will is, in theory, unshakeable, says, ‘I can’t really imagine how to live your life as if there is no free will. It may never be possible to view ourselves as the sum of our biology.’ 


We shouldn’t jettison our deeply held belief in our own powers just yet, but a fuller understanding of their limitations is essential if we’re going to have a debate about how neuroscientific knowledge should be applied. From NHS priorities to bioethics and the future of education and public health, our society will alter under the impact of what’s being uncovered about the functioning of our brains. For us as individuals, knowing more about how neurobiology drives behaviour puts us in a better position to take those decisions over which we do have control. As we’ll see in Chapter 3, for many people it’s easier to choose to eat well once they know how circuits in their brain respond to and control appetite (for food, sex, attention and almost anything else you care to mention).


The era of the brain is one of the most exciting times I can imagine to be alive. It’s now possible to admire the elegance and sophistication of humanity’s processing system as it goes about its work. These new vistas need not reduce our appreciation for what it means to be human. Instead, they offer the opportunity to marvel at how the full range of human behaviour is produced from such an intricate yet ultimately simple design. 


That sense of wonder can be extended to take in not just our own brain’s magnificent achievements but those of the collective consciousness of the seven billion or so brains on the planet, each with the 86 billion nerve cells and 100 trillion connections that make up the circuit board of each individual mind. From this staggering network of interconnected processing power arises a collective, species-wide experience that drives far-reaching evolutionary change, and creates an infinite variety of human stories. We are all destined to be part of humanity’s creative process of development. 


Knowledge is power, as I had to remind myself when I was feeling jittery and calling up my surgery for the test results. The more we understand how our brains, bodies and the environment work together, the more every one of us can contribute to the neuroscientific revolution now under way. Time to begin at the beginning, then, with a look at the brain we are born with, and how it develops over the course of our lifetime. 




CHAPTER TWO


The Developing Brain


On the day a baby is born her brain is already a marvel of accomplishment and fizzing with the potential to know and do even more. A newborn may be utterly dependent on her caregivers but she is also capable of interaction and rudimentary communication with them. She is primed to explore her environment to learn so that she can, one day, cater for herself. Babies are bundles of curiosity and raw emotion, pure will and deep social instincts, poised at the beginning of a lifelong quest to discover more about the world around them. 


Having my own child has made me see this process and the extraordinary achievements of the developing brain as little less than miraculous. It’s one thing to read the textbook account of an infant’s brain regions gradually connecting up to allow behaviours to emerge, and another to see my son’s consciousness form in this way. Admittedly, when he’s in the middle of a tantrum I sometimes catch myself willing his prefrontal cortex and language circuits to hurry up and get online with the rest of his developing brain, knowing that until that happens he’ll be unable even to begin to learn to regulate his emotions or communicate his needs somewhat more politely. But most of the time I just marvel at him. Here he is: another beneficiary of the incredibly sophisticated organ that is the human brain. 


Each of us develops at different rates, as the health visitor reminded me recently during my son’s routine check-up. Even as we progress from baby to infant, from teenager to adult and beyond, each person is unique, the culmination of all their experiences. There is scope for a magnificent variety of behaviour in each of us. This, in large part, is due to the complexity of the human brain. Its mesmerisingly sophisticated and ever-changing landscape is responsible for the myriad complex emotions, thoughts and behaviours for which each of us has the potential. So it is problematic to suggest that there is any such thing as a ‘typical’ or ‘average’ brain, responsible for a ‘typical, average’ human life. But to try to get to grips with how our individuality, personality and unique life decisions are made, we must start by looking for patterns and making generalisations. We will be drawing on the huge body of research into the way the brain’s structures and functions generally alter over a lifetime, but it is crucial to remember that those changes are all shaped by our particular circumstances. Our unique inherited genetic package, as well as the familial and social context in which we find ourselves, delivers a highly nuanced version of brain change for each of us. From the standard developmental stages arise billions of unique brains, and the foundation for every person’s life story. 


In this chapter we will be looking in detail at how our brains function, how we learn, and about how those processes generate what we think of as our ‘selves’. We will assess how a baby ensures their every whim is catered to; why toddlers throw those maddening tantrums; examine stroppy and impulsive adolescents; and uncover why accumulating knowledge leads to the profile of an older brain, exploring the neural basis of wisdom and, on the flip side, closed-mindedness. We’ll consider why the human brain often becomes so frail in old age and what we can do to help maintain its capabilities for as long as possible. This chapter will allow us to consider the infinitely complex interplay of innate and environmental factors on the development of behaviour in a familiar context: that of a typical human lifespan. With these principles in place we’ll be ready to examine whether our choices are predetermined in the context of specific behaviours, from what we eat and who we have sex with to how we form our beliefs. 
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