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INTRODUCTION


Why do we behave as we do? What makes life worthwhile? Are our actions, our thoughts and our emotions best explained by looking at the biological functioning of our brains? People behave differently and have different personalities. Are these differences best explained in terms of genetic variation? Is our fate in life dictated by our biology? And if that’s true, where does this leave free will?


Alternatively, are we corks bobbing along on the tide of events, the unthinking products of social circumstances? We know that people’s financial, material and social backgrounds are important. People from different social backgrounds behave differently, and major life events can have traumatic consequences – so are we simply a product of these circumstances? Even if we suggest that we are the result of an interaction between our genes and the environment, that doesn’t leave much room for autonomy and free will. It doesn’t leave much room for humanity.


Or are we intelligent, enquiring, inquisitive creatures who make active sense of the world? Are we able to understand the world? Can we appreciate the physical environment and the behaviour of other people and form complex, fluid, elegant accounts of the things we see? Are we able to construct mental models of the world?


Although psychology is a relatively young scientific discipline, advances in psychological science over the past few years allow us to understand ourselves with unprecedented clarity. Until recently, the explanations used by psychologists, psychiatrists and neuroscientists have suppressed and compartmentalised human behaviour. Biological accounts have suggested that we are best understood as being the slaves of our brain and, ultimately, our genes. Behavioural psychologists have acknowledged that we learn, and that we are in large part shaped by the events in our lives, but traditional behavioural accounts tend to see human beings as mechanistic robots, shaped by patterns of punishment and reward.


Now, a new approach to psychology – cognitive psychology – is emerging, which offers a much more optimistic vision of the human condition. This approach leads to new ways of thinking – new laws of psychology. It also leads to a fresh approach to mental health – a focus on promoting well-being rather than treating so-called mental illness.


Cognitive psychologists see people making sense of their world, forming mental models, developing complex frameworks of understanding … and acting accordingly. People are more than the raw products of their biology and are not mere pawns of the vicissitudes of life. People are born as natural learning engines, with highly complex but very receptive brains, ready to understand and then engage with the world. We develop, as a consequence of the events and examples we experience in life, mental models of the world that we then use to guide our thoughts, emotions and behaviours.


These ways of thinking about what it means to be human shouldn’t be surprising or strange. In a gentle fashion, this way of thinking could revolutionise our understanding of what it is to be human, of mental health and well-being, even morality and self-awareness. In my opinion, as a clinical psychologist, if we could understand thoughts, emotions and beliefs a little better, we’d understand our mental health in a different way. We would change the way we diagnose so-called ‘mental illnesses’ and we would offer realistic help to people in distress. These new laws of psychology should change our whole approach to understanding and treating mental illness.


BIOLOGICAL DETERMINISM


Biological explanations of human behaviour suggest that our behaviour is the product of our brains, and that our brains are the product of our genes. These kinds of explanations were particularly popular in the early part of the twentieth century, and are still commonplace in the media – on TV, the radio, in newspapers. They are seductive. Our brains are clearly responsible for a wide range of important biological functions, and biological explanations for complex human phenomena are common and powerful. The neurotransmitter dopamine (which has been linked to many street drugs and to psychosis) seems to have a role in making events seem more personally significant and salient, and has been linked to a range of mental-health problems, including psychotic experiences such as hallucinations and persecutory delusions. Serotonin (another neurotransmitter) has been linked to mechanisms of reward and social status, and therefore to depression and low self-esteem.


There is a lot of truth in these biological accounts of psychological phenomena. However, biological explanations are not, in themselves, very good at explaining complex behaviours, and they are particularly poor at explaining differences between people, which is usually what we’re interested in. At one level, it’s obviously true that our behaviour is the product of the functioning of our brains. Every action and every thought we ever have involves the brain. But since every thought necessarily involves the brain, this merely tells us that we think with our brains. This kind of explanation doesn’t add much to our understanding. When confident people think about performing in public, their brains are involved in doing the thinking, but that is also true for anxious people – their brains are also involved in doing the thinking. Trying to explain complex human behaviours in neurological terms alone is the equivalent of explaining the origins of the First World War in terms of the mechanisms of high explosives. A simple biological model is difficult to refute but doesn’t add much.


A more elegant version of biological explanation focuses on individual differences. This suggests that the obvious differences in behaviour, personality and attitudes are best explained by biological differences between people. In stressful situations, such as natural disasters, some people may experience very significant mental health problems whereas others are strikingly resilient. Biological approaches explain these differences in psychological response to trauma in terms of differences in biological functioning. We might, for example, suggest that some people are likely to experience a significantly greater ‘spike’ in levels of cortisol – the ‘stress hormone’. If you can explain our behaviour in terms of biological processes, it would make sense to intervene with biological solutions. In the case of mental health problems this means medication.


These biological accounts are important and useful. We cannot possibly understand human life in full if we don’t understand the working of the human brain. However, these accounts are incomplete. Although a better understanding of the brain is vitally important, neuroscience, without psychology, can explain very little about why two people are different. And many people, myself included, are inherently cautious about intervening biologically – medication is a commonplace response to mental health difficulties but not an attractive one. We have to understand the psychology of how people make sense of their world if we hope to understand human behaviour and emotions, and therefore mental health problems.


SOCIAL DETERMINISM


We are immersed in societies that form, support and mould us. In part, we behave as we do because of the social circumstances in which we find ourselves. Our behaviour is formed as a result of the contingencies of reinforcement to which we are exposed. As we go through life all of us are faced with a myriad of events and opportunities. These tend to shape us and shape our behaviours. Every time we are rewarded for our actions it changes our behaviour. This can be overt reward such as bribery or applause, or the much more subtle but equally effective reinforcement of seeing our parents smile as a result of something we’ve said, or seeing other people receive rewards for their actions. We are, at least in part, the product of the rewards and punishments that we have received through life. So there is a strong tradition in psychology of using behavioural explanations – accounting for our behaviours, and differences between people, in terms of rewards and punishments.


In the past, many psychologists have been particularly keen on this kind of explanation. Many psychologists have assumed that human behaviour – and even that thinking itself – is merely the product of the pattern of reinforcements and punishments to which we have been exposed. However, as I’ll explain in more detail later, these accounts are also inadequate. Although it’s true that different experiences in life can lead to different emotional outcomes for people, it’s also true that different people respond to and make sense of similar life experiences in different ways. Again, we have to understand the psychology of how people make sense of their world.


THOUGHTS ABOUT SELF, OTHER PEOPLE, THE WORLD, THE FUTURE…


People are more than mere biological machines and are more than unthinking clay, moulded by social and circumstantial pressures. We are more than the biological products of our genes and of the inevitable consequences of contingencies of reinforcement. We make sense of our world.


Our beliefs, emotions and behaviours – including our mental health – are the product of the way we think about ourselves, other people, the world and the future. These thoughts are, in turn, the consequence of our learning: the social circumstances, life events and experiences that we have been exposed to and the ways in which we have understood and responded to them. Our brain is a supremely efficient machine for learning, and we make sense of our experiences.


HUMANITY


Sometimes the most obvious, simplest solution is the best. We can understand people if we understand their life story. Life is complicated. We live in a world that is changing rapidly, both socially and technologically. Politics are global and we are exposed to 24-hour news. Technology is advancing blisteringly fast but in our human lives most things are done for very straightforward reasons – people make sense of their world and act accordingly. We can use this knowledge to understand not only mental health but also other key aspects of our lives – relationships, families, work, happiness, moral decisions. In a world beset by whizz-bang science and advancing technology, this is a call to humanity and simplicity.


MENTAL HEALTH – AND MORE


As a clinical psychologist, I focus particularly on psychological well-being. In this context, the biopsychosocial model of mental health has offered a useful framework for considering the main factors thought to affect our mental health – the biological, the psychological and the social. We know that biological factors affect our mental health. Street drugs (and alcohol, nicotine and caffeine) alter our behaviour and affect our mental health. Genetic factors are associated with mental-health issues, although the relationship is clearly much more complicated than looking for the ‘gene for schizophrenia’. Fascinating research in neuroscience has given us important insights into the mechanisms underpinning both commonplace behaviours and mental-health problems. It would be wrong to minimise the relationship between biological factors and human behaviour or mental-health problems, but – and this is a fundamental point – biological factors have their impact on mental health because they affect our psychology.


Social factors are also clearly associated with mental health problems. People from poorer and more socially deprived backgrounds are much more likely to experience mental health problems, and these problems tend to be more serious. Lonely people tend to have more problems than people with close personal confidants. A range of negative life-events are associated with mental health problems – from traumas such as war and civil disasters and personal traumas such as childhood abuse or rape, to more commonplace negative events such as divorce, bereavement or redundancy, and even the cumulative effect of daily hassles. It is very sad, very distressing, but very important to remember that very many of us are survivors of traumatic experiences, including assaults, rape and childhood sexual abuse. Many of us are bullied at school – and in the workplace. These traumas have their impact on our mental health, and change who we are as people. It’s unacceptable to suggest that people damaged by their experiences are in some sense inadequate, ill or constitutionally unfit. Again, however, these social factors affect our mental health and emotions because they change how we learn to look at the world.


LEARNING


Although all human behaviour involves the brain, we don’t need to look for differences in brain functioning to explain differences between people. The ‘job’ of the brain is information processing. If two identical twins, with identical brains, had learned to understand the world in different ways, they would behave differently. It’s important to understand how people learn to make sense of their world.


Psychological understanding has moved on from the basic biomedical psychiatry of the eighteenth–nineteenth centuries. Some of this psychology has, itself, been simplistic. Early in the previous century, psychologists focused on learned associations – the ‘classical conditioning’ of Pavlov. This led quite swiftly to the ‘law of effect’ – the basic principle of behavioural psychology that states that, if an action is followed by a reinforcing, positive consequence, it is more likely that it will be repeated, whereas, if an action is followed by a punishing, negative consequence, it is less likely that it will be repeated. Obviously, that’s important. It has helped shape all kinds of policies and practices, from childcare and education to criminal justice policies.


However, we have moved on further still. Cognitive psychology has established several key facts about everyday human life. Human beings are born as natural learning engines. We have brains that are unique in the animal world, which absorb information at an amazing rate. To develop the adult vocabulary of 20,000 words, children have to be able to learn up to twenty new words a day. This learning is best understood as the development of mental models of the world. These models are complex (and often largely unconscious) constructions that depend on the simultaneous manipulation of abstract representations of the world. To make sense of the world, we have to construct abstract representations of the world such as ‘he is trustworthy’. These are abstract because we can’t physically touch the ‘trustworthiness’, but there’s very good evidence that our everyday behaviour is influenced by these kinds of representations of the world. It’s also clear that most humans have highly complex representations of the world, and are constantly processing information on many levels simultaneously. So, our mental models of the world are built up from the simultaneous manipulation of enormous numbers of complex abstract representations of the world. These models have enormous significance, as they explain how we think, feel and behave – and if you can understand these mental models, you will understand people’s behaviour, emotions and beliefs.


This suggests that, although we do differ at birth, differences between people have much more to do with the different experiences and cultures to which we have been exposed. It suggests that biological and genetic factors give us – all – unparalleled learning capacity. This separates us from animals, but explains much less about the differences between people. These differences in behaviour, emotions and thoughts are best explained by differences in our experiences, and the sense we’ve made of those experiences. This makes neuroscience a servant of psychology, not the other way round.


WE’RE NOT PERFECT


Psychological science tells us that our mental life is largely a constructive process. We build up our picture of the world from the evidence of our senses, rather than ‘seeing’ an image of the world projected onto our brains. This means that we make a lot of mistakes, and much of our picture of the world is a – very effective – ‘best guess’. Research into eyewitness testimony tells us that our memory is fallible. Research into ‘change blindness’ – the ‘invisible gorilla effect’ – reveals that people often fail to perceive dramatic changes in their environments, essentially because they are not expecting them.


What we think we see might not always fully reflect the objective reality, and this applies particularly to psychological distress. People become depressed or anxious because of their negative thoughts about themselves, other people, the world and the future. Our frameworks of understanding the world, and especially how we explain key events in our lives, are crucial. Our perceptions of ourselves and the world will be shaped – like all perceptions – by a constructive process. In very distressing cases, people can become deluded and can hallucinate. They can be certain they are being persecuted and that they can hear disembodied voices. However, since we can all make mistakes, these distressing beliefs can be mistaken. Even our sense of self is a construction. We understand who we are and how we function by making working models of ourselves in our minds – and it’s these working models we need to understand. This means that many mental-health problems – paranoia, depression, social anxiety, etc. – may be the result of poor learning experiences rather than biological deficits.


The human brain has an enormous potential for learning. We also – uniquely among all the animals – made a huge evolutionary leap by developing the ability to use abstract concepts. This means that we don’t merely understand where things are and make predictions about what might happen next (although we do this too, of course). We also understand what the meaning or implications of these predictions are. We use complex, abstract concepts such as ‘trust’ or ‘love’ and manipulate these abstractions. These matter because they have important consequences. Imagine a long-term relationship: the two people would probably say that they love each other and trust each other. If it turns out that one person has been stealing money from their partner on a regular basis, we would expect this to have an impact on the relationship. People behave differently because ‘trust’ is degraded. Human reasoning is based on the simultaneous processing of multiple abstract representations of the world, and many of our most important behaviours, especially in relationships, are shaped in part by these complex and abstract ways of understanding our social world.


Of course, this is fiendishly complicated. So complicated that much of our day-to-day human thought is not based on mathematical logic, but on ‘heuristics’. These are simple rules of thumb that permit rapid, if inaccurate, action. People make many (perhaps most) important decisions using precious little logic but instead relying on ‘rules of thumb’ and rapid, practically useful near-guesses.



THINKING PSYCHOLOGICALLY


All this means that our beliefs, emotions and behaviours – including our mental health – are the product of the way we make sense of the world. Our mental models of the world are constructed using psychological processes that are themselves influenced by biological factors, social factors and life events.


Mental health problems are therefore best understood in human rather than neurological terms. Of course, all mental health problems involve the brain, for the simple reason that every thought we have ever had has involved the neurological functioning of the brain. However, very little of the differences between people in terms of their mental health – or indeed general human behaviour – can be accounted for in terms of variance in neurological processes. Most of the variability in people’s problems appears to be explicable in terms of their experience rather than genetic or neurological malfunctions. Reward mechanisms involve serotonin and dopamine ... but that’s true for everyone. Neurological accounts are reasonable, detailed descriptions but aren’t good explanations. They describe the brain mechanisms involved in a particular behaviour but they don’t always explain why those mechanisms are involved.


The explanations developed by behavioural psychologists are also inadequate. It’s certainly true that people (and animals) very swiftly learn to recognise which stimuli signal important events in the environment (such as the arrival of food). Equally, we quickly learn the consequences of our actions. Actions that result in rewards tend to be repeated; actions that result in punishment tend not to be repeated. However, while the contingencies of reinforcement are important – and certainly play their part in shaping our behaviour – people are also quick to learn to understand their world in very abstract terms. We learn to predict the future and understand the rules behind schedules of reinforcement. We learn when we are likely to be rewarded and when we are likely to be punished. We learn to understand problems in order to solve them, not merely acting in hope of reward. And we model our behaviour on the behaviour of other people, thus we learn the rules of social behaviour. All this suggests something much more elegant than behavioural psychology has to offer.


WHAT THIS MEANS FOR MENTAL HEALTH CARE


Appreciating the fact that people are actively making sense of the world around them has direct and immediate implications for the practice of diagnosis and the concept of ‘abnormality’ in mental health. Notions such as ‘mental illness’ and ‘abnormal psychology’ come from a medical tradition – assuming that emotional problems can be thought of in the same way as any other illness. However, these ideas are old-fashioned, demeaning and invalid. Diagnostic categories such as ‘major depressive disorder’ and ‘schizophrenia’, listed in widely used publications such as the American Psychiatric Association’s Diagnostic and Statistical Manual, are unhelpful. Indeed, the entire concept of ‘mental illness’ is relatively meaningless. Millions of people clearly have serious psychological problems. In the UK, suicide is the most common cause of death in women in the year after the birth of their first child and one in four of us will have some form of emotional problem at some point in our lives. The cost to the state from mental ill-health is estimated at billions of pounds per year and antidepressant drugs are among the most common – and most profitable – products of the major multinational pharmaceutical companies. However, ideas of disease or illness are unhelpful and even the concept of ‘abnormal’ psychology is unreasonable.


Some of the excesses of the diagnostic approach are illustrative. The American Psychiatric Association refers to ‘oppositional defiant disorder’–- a ‘mental disorder’ diagnosed in children and characterised by the child being ‘wilful’ and ‘headstrong’. It is not reasonable to differentiate ‘normal’ from ‘abnormal’ in this way. It is illogical and unscientific, in that the psychological processes that underpin these emotions, thoughts and behaviours are common to all of us – they do not suddenly appear in people diagnosed with certain ‘illnesses’. It is unhelpful, because it creates a divide between ‘them’ and ‘us’ and helps to perpetuate stigma. It is much more appropriate to see all these aspects of psychological well-being as lying on a continuum – suggesting that there is no very clear cut-off between normal human distress and ‘mental illness’. People are merely making sense of their world, and differences between people are likely to reflect these individually varying frameworks of understanding. If common patterns emerge – if people have common types of anxiety, common modes of thinking – it is good to recognise these. However, developing an understanding of the ways in which people typically make sense of the world cannot simply be equated to diagnosis. It does not, for instance, suggest that there is an underlying illness producing these problems – they emerge from normal psychological processes. It doesn’t make assumptions that certain problems will necessarily occur together, nor does it try to distinguish abnormal from normal types of thinking.


Instead, we should remind ourselves that we know a great deal about the key psychological and developmental processes that make us human, and we know how events in our lives, social circumstances and our biological make-up can affect those processes. Addressing well-being from that perspective is both radical and common sense. Scientific research into the psychological processes that we use to understand the world and interact with other people can offer a valid, useful and positive alternative.


The World Health Organization makes it clear that health is more than the absence of illness, and the European Commission has – rather wonderfully – commented that: ‘… for citizens, mental health is a resource which enables them to realise their intellectual and emotional potential and to find and fulfil their roles in social, school and working life’. For people in distress, the concept of mental illness offers little real benefit. An evidence-based approach to mental well-being – identifying scientific understanding of the key psychological processes that underpin our humanity – instead offers great hope.


So, we could think differently – about the relationship between the brain and the mind, about mental health and so-called mental illnesses, about well-being, about the mental health services and about therapy.


The new laws of psychology recognise that our beliefs, emotions and behaviours – including our mental health – are the product of the way we think about the world, our thoughts about ourselves, other people, the world and the future. These thoughts are, in turn, the product of a process of learning. They are the consequence of our learning. Our experiences, the life events we’ve encountered, our social circumstances and, importantly, how we have understood and responded to these, have shaped our understanding of the world. Our brain is a supremely efficient engine of learning, and makes sense of our experiences. The resultant framework of understanding or mental model of the world is responsible for our thoughts, beliefs, behaviours and emotions. Differences between people’s learning experiences will result in different ways of understanding the world, and hence create differences between people.


Modern, Western, industrialised and medicalised approaches to mental health care are limited. They are based on the ‘disease model’ –- the assumption that emotional problems stem from illnesses that can be diagnosed and treated just like any other physical illness. Psychological principles are applied only rarely and as an afterthought, and when they are applied they are often used in very simplistic ways. We need to move beyond both behavioural and biological explanations of human behaviour to recognising how people actively make sense of the world.


THINKING DIFFERENTLY


Since the 1950s psychologists (and psychiatrists who understand cognitive psychology) have developed a sophisticated and practically useful model of how people understand the world. In straightforward terms, people are born as natural learning engines, with highly complex but very receptive brains, ready to understand and then engage with the world. We develop, as a consequence of the events and examples we experience in life, mental models of the world, which we use to guide our thoughts, emotions and behaviours. These models can efficiently explain a great deal of human behaviour – and the differences between people’s frameworks of understanding can explain the differences between people. If you appreciate how people themselves understand their world, their behaviour is largely understandable. These personal models of the world can themselves be efficiently explained by the events and experiences to which a person has been exposed, and offer a more real and fundamental ‘cognitive revolution’ than the whiz-bang of neuroscience.


If we are wholly the product of our history and the circumstances of our lives, and yet at the same time are entirely the product of the biological functioning of our brains, how can we reconcile this? The fact is that both our brains and our experiences shape our thoughts, but it’s our thoughts that count and make us who we are.


This is a positive message because we have the potential to change how we think. An analogy that I occasionally use with clients is to imagine being dropped from a helicopter into the middle of a bog. It’s not our fault that we’re there but we can – with the right tools and the right help – find our way out of the mire. I’m not suggesting that we can make anything we wish for happen just by imagining it. We can’t merely create reality for ourselves through some magical power of pure thought. However, it is the way that we process, interpret or ‘think through’ the events in our lives that determines how we learn from these events. Our learning history shapes the paths our lives take and therefore our thoughts, emotions and behaviours – our character and personality. We’re always learning, and so are able to learn ways to address new challenges in our lives.


THE THREAD OF THE STORY


It’s our framework of understanding the world, not our brains and not even the events that happen to us – not nature and not nurture – that determines our thoughts, emotions, behaviours and, therefore, our mental health. There have been fantastic scientific revelations concerning the mechanics of the brain over the past few years. The human brain is amazingly complex, with impressive information-processing power. However, an explanation of human behaviour at the level of the mechanics of the brain is insufficient, alone, to explain the complexities of human emotional life. A little like a high-powered computer, the human brain processes information according to rules, and these rules are learned through our experience and upbringing. People’s mental health, well-being and perspectives on the world are all shaped by their environment and the events that have happened to us.


For me, as a practising clinical psychologist, the role of commonplace events in shaping our emotional life is vitally important – and often overlooked. It’s very easy to believe that our behaviour is the product of the biological functioning of our brains, and, when people develop psychological or emotional problems, to assume that biomedical explanations and biomedical (drug) treatments are appropriate. However, if you take the time and trouble to understand what’s happened to people, their emotional lives, thinking patterns and behaviour usually seem very reasonable. It’s by understanding how we go about the complicated process of making sense of the world that we can fully understand our social, emotional and interpersonal lives.


These vitally important mental models of the world have to be learned. We’re not born with them (in fact, human beings are born essentially incapable of anything very much – compare a baby human with a baby lamb), but we learn them. We have an amazing capacity to absorb and assimilate information and we manage to develop individual, even idiosyncratic, frameworks to understand the world. This wonderful, fantastic variability in how we make sense of the world determines how we think, feel and behave. It’s the software, not the hardware, that matters.


This simple way of thinking about human behaviour has significant implications. All of us want to lead happier, healthier, more rewarding lives. If, in the words of the European Commission, we are to realise our intellectual and emotional potential and to find and fulfil our roles in social situations, school and working life, we need to understand how we make sense of the world. We may need to appraise and reconsider that framework of understanding. Fortunately, it’s entirely possible to learn to look at the world differently. And if we change the way we think, we’ll change the world.





CHAPTER 1
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ARE WE CONTROLLED BY OUR BRAINS?


The human brain is amazing. Our scientific understanding of the workings of the brain has increased enormously in the past few years, and it’s inevitable that this will help all of us to lead longer, healthier, happier lives. It’s important to understand the biological functioning of our brains fully to understand human nature, but while it’s necessary to understand the way the brain affects our behaviour it isn’t sufficient on its own. We cannot explain the complexities of human behaviour merely by explanations at the level of the brain. As with many other complex issues, we need to understand things on many levels, including understanding the brain, neurons and synapses. However, this still isn’t enough, because to understand people fully, we need to understand how the brain responds to the environment and the things that happen to us, and we need to understand how we make sense of these experiences.


As a clinical psychologist, I am naturally most interested in our approach to mental health care. It is abundantly clear that our modern mental health care systems are letting people down. In part, this is because we focus too much on the biological functioning of the brain and not enough on how people use their brains to make sense of the world. Making this shift, using modern psychological science, could transform our care of people with mental health problems.


THE MOST COMPLEX OBJECT IN THE KNOWN UNIVERSE


Your brain is routinely described as ‘the most complex object in the known universe’, at least on the Internet. The human brain is unprepossessing to look at – a pinky-grey wrinkled lump with the consistency of congealed porridge – but appearances are, of course, deceptive. Our brains are amazing because of what they do, not because of what they look like. Every thought, every wish, memory, fantasy or anxiety originates in the brain.


Neurological or biological factors are vital in understanding human behaviour and mental health problems. I’ve worked as a clinical psychologist for over twenty years and I’ve struggled alongside distressed people trying to help them turn their lives around. As an academic I’ve worked hard to make sense of the enormous range of different and, occasionally, contradictory scientific studies of human behaviour and emotions. This has convinced me that we cannot understand the brain’s functioning or human behaviour without invoking psychological processes. What is majestic about the brain is the way we use it to process information.


1.8 MILLION NEW CONNECTIONS EVERY SECOND OF OUR LIVES


The brain is divided into two hemispheres, connected by the corpus callosum, with a wrinkled surface of folds (called ‘gyri’) and clefts (called ‘sulci’). These folds give the brain more surface area (which means that more connections between neurones can be supported) and divide the brain up into different regions. Although we have a great deal more to learn about the brain, we know that different kinds of mental activity tend to be represented by activity in different areas of the brain. We’ve learned that specific regions of the brain have specialised functions by studying the consequences for people who have suffered injury or strokes, and by using more modern imaging techniques. This is a very valuable way to explore the functioning of the brain. As Kenneth Craik put it: ‘in any well-made machine one is ignorant of the working of most of the parts – the better they work, the less we are conscious of them ... It is only a fault that draws our attention to the existence of a mechanism at all’.1 Certainly, as we age, diseases of the brain are hugely important.


However, the fact that studies of the brain’s malfunctions and injuries can help us understand its mechanisms shouldn’t force us to conclude that these biological malfunctions and injuries are necessarily the right kinds of explanations for all social problems. As well as mental health problems such as depression, crime and antisocial behaviour, personality traits, entrepreneurialism, even political views and religious beliefs have also been explained in terms of biological differences. Other factors are important – almost certainly more important – in shaping these kinds of behaviours.


The two hemispheres of the brain perform different roles. Regions of the left hemisphere are associated with speech and language processes, while the right hemisphere is more important for processing information about physical movement and hand-to-eye coordination (this is true for right-handed people, but the picture is a little more complex for left-handed people). The occipital lobe – a region at the back of the brain – is particularly associated with vision; the parietal lobe (also at the rear of the brain, slightly above the occipital) is associated with movement, position and orientation. On the sides of the brain, just above the ears, are the temporal lobes, which are where information related to sound and, particularly, speech, is processed. The most recognisably ‘human’ concepts – planning, decision-making and the complex analysis of social relationships – are largely the responsibility of the frontal and prefrontal lobes (the parts of the brain that lie behind the forehead).


Deep within the brain are specialised structures that perform specific roles (see Figure 1.1). The limbic system is involved with memory, smell, appetite, motivation and reward and, in turn, influences the hypothalamus, which is responsible for ‘fight or flight’ behaviour. The amygdala forms part of a structure called the striatum, and plays a major role in the regulation of emotions, as well as the control of voluntary movement. These structures are important in feedback processes, and are therefore important for learning. Damage to the striatum can lead to Huntington’s disease; Parkinson’s disease is also associated with this area. The hippocampus is associated with memory formation, the thalamus processes information from sensory nerves, and the hypothalamus (in association with the pituitary gland) regulates a range of bodily processes through the release of hormones. The cingulate cortex deals with our perception of, and reaction to, pain, while the basal ganglia are associated with motivation and reward. At the back of the brain, nestling under the occipital lobes, is the cerebellum. This ‘little brain’ (the word cerebellum’s meaning in Latin) deals with automatic or repeated movements and hand-to-eye coordination. Some neuroscientists believe the cerebellum may also have a role in ‘higher level thought’ – language, logic, etc. – but this idea is controversial. The midbrain and brainstem – leading down towards the spinal cord – control unconscious processes such as breathing, heart rate, blood pressure and sleep–wake cycles.


[image: image]


Figure 1.1 The brain and its principal regions


© Peter Kinderman 2014


With modern computing technology, it’s relatively easy to understand how concepts such as orientation, hand-to-eye coordination, or even the maintenance of blood-pressure, require information processing. The brain (quite unconsciously) receives a wide variety of information from what are usefully thought of as ‘sensors’. It uses this information and responds by increasing the heart rate, or stimulating the production of various hormones. One of these hormones, of course, is the so-called ‘stress hormone’, cortisol. Among other things, cortisol controls alertness, and the levels of cortisol in our system vary through the day and across our life-span. This means that we have low levels of cortisol in the early hours of the morning; we don’t want to be alert when we’re supposed to be asleep. In adults, the level of cortisol rises as we prepare to wake up, but in adolescents, this rise in cortisol starts a bit later. All of which means my fifteen-year-old son is alert late at night, but sluggishly grumpy when he should be getting ready for school.


However, it’s not these facts that make the brain complex or indeed interesting. For me, the numbers are impressive, but the implications are stunning. The brain is made of a staggering 86 billion nerve cells or neurons. In addition to the neurons, there are vast numbers – perhaps another 85 billion – of ‘glial cells’. These seem to work by magnifying the signals transmitted by the neurons, rather than transmitting information themselves. Glial cells also provide ‘life-support’ to the neurons. They maintain the temperature, oxygen levels and energy levels of the neurons, clear away dead neurons and provide the insulating myelin sheath that wraps around them. The neurons connect with each other through a branching network of thread-like tendrils or ‘dendrites’. Where the neurons connect, they form synapses. When one of the tendrils encounters another neuron, guided by signals we do not yet understand, it can form a connective ‘synapse’ joining the neurons together. The latter is perhaps a little like a connection in a telephone exchange, and these are the connections that give the brain its complexity. Each of the 86 billion neurons will make connections to tens of thousands of other neurons. When you look at psychology or biology textbooks, the drawings of neurons and their connections look a little like trees, with branches and twigs joining each other at the tips. The official neurological term ‘dendrite’ is derived from the Greek for tree. In fact, neurons look more like tiny cotton-wool balls; there are so many connections that the cells are furry rather than branch-like (see Figure 1.2).
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