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Praise for The Evolving Brain

‘The Evolving Brain is a fascinating exploration of how our ancient brains are mismatched for our modern ecosystem, and what we can do about it. With case studies, rich science and compelling prose, Goldsmith reminds us we are the strangest of animals.’

Dr Anna Lembke, author of Dopamine Nation

‘Paul writes beautifully, and his combination of storytelling and scientific exploration shines a light on the complexity of the human brain and our resulting behaviours in an exciting and accessible way. This is a book to help us to understand ourselves.’

Kathryn Mannix, author of With the End in Mind and Listen

‘An excellent book, beautifully written. A very enjoyable read.’

Robin Dunbar, author of Friends and The Social Brain

‘We design objects to fit our evolved bodies, yet seldom shape our lives around our evolved minds. This sensational book goes a long way to correcting that painful omission.’

Rory Sutherland, President, Ogilvy Consulting and author of Alchemy

‘A wide-sweeping, panoramic perspective on how our brains are confronted by – and can adapt to – the formidable challenges of the modern world.’

Masud Husain, author of Our Brains, Our Selves

‘Explores how many of our struggles are not personal shortcomings but the legacy of an ancient brain in a modern world. By tracing the roots of these challenges and offering ways to adapt, Goldsmith provides a fresh and compassionate perspective on what it means to thrive today.’

Anne-Laure Le Cunff, author of Tiny Experiments

‘We blame ourselves for burnout, envy and endless distraction. But this book shows it is wiring, not weakness: an ancient brain flailing in a modern world. The Evolving Brain explains why stress, distraction and anxiety are evolutionary. It takes in the neuroscience lab and evolutionary human backstory to explain why we’re wired not for happiness but for persistence.’

Fraser Nelson, journalist

‘Clear, thoughtful and accessible. The clinical cases bring the science to life, making The Evolving Brain an essential read for anyone interested in not just understanding themselves, but in building a healthier society.’

Lord Ara Darzi, Director, Institute of Global Health Innovation

‘Goldsmith reveals with striking clarity how the brain’s ancient wiring – shaped for survival tens of millennia ago – continues to sculpt our thoughts and feelings today. The Evolving Brain bridges evolution, anatomy and modern life with rare insight.’

Bill Harris, Professor of Anatomy, University of Cambridge

‘A rather impressive and beautifully written multidisciplinary tour de force of knowledge of science and culture.’

Leif Edward Ottesen Kennair, Professor of Psychology, Norwegian University of Science and Technology




The case studies in this book are fictionalized accounts, drawing upon amalgamations of real patient experiences encountered throughout my career. Any resemblance to actual persons, living or dead, is purely coincidental. The only exception is the inspiring case of Bob, which has been included with his express permission.
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INTRODUCTION

The Ancient Brain in a Modern World

We are living in an age of paradox. Never before has humanity had access to so much knowledge, so many tools, and such material abundance. We can edit genes, harness artificial intelligence, and communicate across the globe in an instant. And yet, despite these astonishing advances, stress, anxiety, and depression are at record levels. Burnout is commonplace, loneliness is rising, and even those who outwardly succeed often feel a nagging dissatisfaction. Why, despite all our progress, do so many people feel that something isn’t quite right?

This book offers an answer. As a neurologist and neuroscientist, I see daily the ways in which our brains – honed over millions of years for survival in an ancient world – struggle to function optimally in the fast-changing modern environment. The world has transformed at an astonishing pace, yet the core structures of our brains have remained largely unchanged. This book explores how that mismatch between ancient wiring and modern life shapes everything from our emotions and decision-making to our relationships, mental health, and even our societal structures.

At its core, our brain is a tool for persistence – its primary role is to ensure that we survive long enough to pass on our genes. Everything else – our emotions, our drives, our sense of purpose – emerges from this core function. This foundational principle explains why we behave the way we do, why we are drawn to certain patterns of thought and action, and why we so often struggle with modern life.

Most books on psychology and neuroscience focus either on the brain’s complexity or on practical advice for improving mental well-being. This book bridges the two. We start with the fundamental processes honed by evolution – those governing emotion and motivation – and build up to the sophisticated capacities that make us uniquely human. Along the way, we reveal not only why things go wrong but what you can do about it.

The key insight of this book is that many of our modern struggles – from chronic stress to social anxiety to difficulty maintaining focus – are not personal failings but reflections of a fundamental mismatch between the environment our brains evolved for and the one we live in today. By recognizing this, we can stop blaming ourselves for our perceived inadequacies and start making meaningful changes – either by adapting our behaviours or by reshaping our environments to better suit the brain we have.

The book follows an inside-out approach, beginning with the deepest, most ancient structures of the brain – the core circuits that regulate survival and drive our fundamental motivations – and progressively moving outwards to the more recently evolved parts responsible for complex thought, social interaction, and abstract reasoning. Each chapter focuses on a key function of the brain, exploring its evolutionary origins, how it manifests in modern life, and what happens when it is pushed to its limits.

Along the way, we will roam the neurology clinic, learning from patients whose conditions reveal the brain’s underlying principles when something goes awry, as well as from ordinary individuals whose struggles and triumphs illuminate the everyday consequences of our evolutionary inheritance.* I’ll share key principles from our evolutionary heritage that shape our experience as humans, which I’ve termed ‘Being Human Principles’. We will explore the latest neuroscience and consider practical ways in which we can work with, rather than against, our ancient brain to live happier, healthier lives. We will also examine how society itself is evolving, but with systems not always optimized for the brains we have. While we shape our environment, we are also shaped by it – recognizing this interplay can help us navigate modern life more effectively.

My hope is that at the end of this journey, you will see your brain – and your struggles – with new clarity. This is not a self-help book in the traditional sense, but I hope that reading it will give you insight into the forces that shape our thoughts and actions, and how we can make better choices – not just as individuals but as a society. If we want to thrive in the modern world, we must start by understanding the ancient machine inside our heads.




CHAPTER ONE

The Continuity Brain

I welcomed John, a sixty-seven-year-old retired teacher and practising Justice of the Peace, into my clinic. He had been referred to me with worsening muscle twitches and weakness. He looked thin. Perhaps his muscles were wasted, I couldn’t tell yet. His body was hidden behind a heavy tweed suit and Windsor-knotted tie – attire that portrayed a confidence now being undermined by his worst fears. Could it be motor neuron disease, a condition that slowly paralyses, locking one into a living tombstone?*

As I examined John, the telltale signs began to mount. The wasted, flickering tongue, the atrophied muscles around his shoulder blades, biceps, and left hand. When I tapped his biceps tendon, his arm jumped suddenly, causing him to burst into unexpected laughter. His wife mentioned that he had been laughing at trivial things, only to then burst into tears at the next moment. This emotional lability was part of the diagnostic jigsaw, something suggesting degeneration not just of the peripheral motor nerves but also their connections in the frontal lobes of the brain, resulting in impaired emotional control. I had to tell him his worst fears were true.

Despite the grim prognosis, John refused to accept that there were no disease-modifying treatments. He sought alternative therapies from abroad, clinging to hope even as his condition progressed first from stick to frame, then from manual to electric wheelchair. When his swallow deteriorated and his speech was lost, he chose a feeding tube and home ventilation, communicating through eye movements. His family, unwilling to give up, insisted on full treatment for any pneumonia that arose.

What drives us to keep fighting, to keep going, even in the face of such overwhelming odds? This innate desire for continuation, this will to live, is immensely strong. It is a primal instinct, most pronounced when it comes to our children, as evidenced by the heart-wrenching stories of parents fighting to keep their infants alive despite catastrophic brain degeneration. However, as John demonstrates, it is present at every age, sometimes until the very end.

Understanding these drives and how our brains evolved to create them is vital to our quest to help us thrive in the modern world. As the ancient philosopher Heraclitus observed, ‘The only constant in life is change.’1 This paradox is at the heart of our biological existence – to achieve persistence, life must constantly adapt and evolve. We’ll begin at the very start, with a foundational understanding of how this principle of change enables the continuity of life itself.

Persistence

To make sense of the complex emotions and motivations we experience every day, we need to start by stripping away the embellishments of our brain and looking at the basic circuits – the core functions – that determine our mood and motivations. When we are embryos and our brains are forming, these basic circuits at the core of our brain are laid down first because they are evolutionarily conserved – that is, they have remained largely unchanged across millions of years and are present in many other species, not just humans. Complexity is then added on top.

If these embellishments steer many of our interactions with the world, we can ask the questions: Why do we need these basic functions? What are they there for? What are they trying to achieve? Why indeed have a brain at all? By drilling down to the evolutionary core of why we think and behave the way we do, it becomes easier to see why many psychological and self-help practices are effective – and why others, though well-meaning, may miss the mark. Understanding these underlying principles not only clarifies what works but also makes us more likely to apply that advice in our own lives.

The ultimate drive behind all of our behaviour is propagation of our genes. Everything is subservient to that. This is why John and his family continued clutching at straws despite evidence of overwhelming futility, and High Court hearings now are regularly called to rule on cases of desperate parents. But it’s also why we pursue the passions, and mundanity, of everyday life – why we get upset about things and why certain seemingly small or trivial things bring us joy. All of these impulses, sensations, emotions, and experiences can be ultimately traced back to the same roots.

Let us begin by considering our evolutionary heritage – examining where we’ve come from and what forces drive us forward. We need to explore our past, present, and future as a species.

If humans didn’t have an inbuilt drive to reproduce, then we wouldn’t exist at all. Most readers will know about Darwinism and the survival of the fittest, meaning that the traits best suited to an environment are the ones most likely to be passed on. But what does ‘fitness’ really mean for the brain? To fully grasp why the reproductive drive is necessary for life and what our brains have evolved to do, we must first understand the fundamental principles of ‘survival’, or more broadly, continuation or persistence. These principles govern everything, from the simplest inanimate object to the most complex living organism. By starting with the most basic of objects and exploring how they persist through time, we lay the foundation for uncovering the increasingly sophisticated ways in which human life, powered by the brain, ensures its own continuation.

At some stage you have probably walked by cliffs or a gorge, past some rock formation, and your eyes will have been drawn in by the glint of light from a crystalline element within the strata, or the sandwiching of different layers of rock stacked together. You may have wondered how long they had been there, and what they had ‘seen’ as an observer from the birth of biology through to the present day.

Rocks are still here because their structures are stable. If subject to enormous powers of heat and pressure from planetary cataclysms, then their longevity may end, but until then they persist. So, what’s the connection between stability and persistence? To answer this, we need to explore how stability and persistence manifest differently in inanimate and biological systems and hence understand the origins of life.

At the dawn of life, when the building blocks of biology were forming, a cauldron of basic molecules sat in mineral-laden porous rocks in the Earth’s seas. The vast majority of these molecules either quickly disintegrated or just sat there, isolated – lonely observers of planetary evolution. However, some randomly reacted together to form more complex structures. Among those reactions – though rarely – a molecule would acquire a structure which led to it having a very special property: the ability to act as a template, allowing other nearby molecules to form a similar structure, snuggling up beside it like two people spooning in bed. If multiple molecules stacked neatly together, they formed a crystalline structure – one that is more stable and therefore more likely to persist. Rocks are essentially large crystalline structures – molecules all stuck together in such a very stable form that they survive. That’s why we like to build houses out of stone.

But what sets living organisms apart from these seemingly eternal rocks? The key difference lies in the scale and nature of the replication process. Crucially, biological molecules can separate from their parent structures, carrying information forward and incorporating variation along the way. It is this mobility and flexibility that enables living systems to evolve. In contrast, the molecules in a rock are locked in place, bound to their neighbours in a rigid, large-scale structure. While this makes rocks highly stable, it also means they can’t adapt and evolve. From a longevity perspective, they win at rock-paper-scissors, but they can’t fly to the moon.

In contrast, the small-scale, iterative nature of biological replication allows living systems to morph into a diverse array of structures with new functions and the emergence of intelligence. However, the flip side of this lack of rock-like stability is that biological structures are inherently ‘weak’, prone to be destroyed by the forces of nature, or by another biological structure that has acquired slightly better characteristics.

The Evolution of Life

Life began out of the primordial soup of basic chemicals when a variety of molecules with the ability to create copies of themselves arose – the biomolecules for the foundation of life. Arguably, this is where the inflection between inanimate and living begins. Indeed, what is life? For the purposes of this discussion, I suggest it as a structure which disappears (dies) but achieves persistence by virtue of having generated a copy. In contrast, molecular structures like rocks, when destroyed by geological or planetary cataclysms, disappear without any legacy as they lack the ability to replicate.

For those molecules with the capacity to replicate, but not so ‘successfully’ that the copies crystallize into super-stable structures such as rocks, the replication process didn’t always produce identical results. Sometimes, randomly acquired differences in form would arise, and very occasionally one of these modifications led to a difference in function. If that function led to an advantage in replication over the rest of the pool of molecules, then the molecular form in question would come to predominate, becoming the most widespread – Darwinism in action.

From here, repeated cycles of increasing complexity then occurred. Molecules became able to combine with other molecules, their shape and electric charge allowing a whole set of them to fit together, like a vast pool of randomly shaped jigsaw pieces having their fit tested until the formation that produced the best picture emerged. One collection of molecules could trigger the formation of other molecules, eventually leading to the DNA-to-RNA-to-protein cascade. This is the core of molecular biology: DNA stores genetic information, which is then copied into RNA molecules, which in turn provide the instructions for building and arranging proteins, the building blocks of the cell.

The process continued to grow in scale, with these proteins randomly acquiring differences in form and combining together into superstructures, eventually recognizable as cells. Some cells outlasted other cells. These we call the ‘best’ cells, by which we just mean ‘better able to survive’. As cells evolved, they began to form multicellular structures. Some of these structures proved more advantageous for survival than others.

Ultimately, all life as we know it is subservient to the process of natural selection, which ensures the persistence of traits that enhance survival and reproduction. While it may seem far away from our day-to-day realities, our ultimate heritage is a combination of a requirement for persistence – we couldn’t be here if there wasn’t a building block before us – and the fragile and ephemeral nature of biology. In other words, for us to exist we needed something that could pass on replication instructions, but with sufficient fragility to allow iteration. This is our genetic make-up, with the evolved processes that increase the likelihood of our genes being replicated and passed on to future generations. Our trials and tribulations are a product of this march: the strivings at work, the niggles with colleagues, the passions revealed through our internet search histories – they are all traceable back to this drive to persist. From molecules to minds, our form exists not for its own sake but to carry forward what came before.

Being Human Principle: 
Life persists through us, not in us

The Four Epochs of Evolution

This process of biological evolution, of natural selection, has been remarkably sophisticated, with gradual incremental change over billions of years, optimizing function for the environment. But how did we get from these multicellular bundles to the walking, talking forms able to modestly name themselves sapiens? Four epochs have contributed to the design of humans.

The first epoch – the formative stage described above – lasted an astonishing 3 billion years. During this time, single cells optimized their processes to draw energy from their marine environment and use it to generate more cells. By its end, cells had reached near perfection.

In the second epoch, cells connected to form multicellular organisms, with tissues and organs emerging – separate masses of cells, each specialized for a particular function. Learning and memory, as well as coordination of the organs, then became critical. To achieve this, some cells became elongated and formed nerve cells – i.e., neurons: special messenger cells designed to communicate information across the body. With animals having a symmetrical structure, the wiring for this worked best with a bundle of connecting neurons in the centre, and a cluster of processing neurons at the cockpit end, facing forward into the environment. This developed over time into animals having heads, with their brains – a collection of neurons – inside them. Further enhancements take us from worms through fish to reptiles.

The third epoch saw mammals evolve from reptiles and the emergence of lactation, enabling offspring to be fed and thus have a longer developmental process. Not needing to be fully formed and ready to survive on one’s own from the moment of birth provides greater scope for postnatal enhancements, such as expansion of the brain, which, if this occurred in utero, would not then fit through Mum’s pelvis without being squashed to blancmange. This extended postnatal development period allows for much more environmental influence on brain growth and wiring, rather than relying solely on hardwired instincts, a key factor that allowed primate evolution, but a key vulnerability for us in modern life.

In the fourth epoch, 2–3 million years ago, the Homo genus emerged, evolved mammals with massively expanded brains. Homo sapiens, our species, first appeared in Africa roughly 300,000 years ago. Early populations likely perished before a later wave migrated into Eurasia between 70,000 and 50,000 years ago, ultimately spreading across the globe. Homo sapiens is one of numerous species in the Homo genus to have existed, often at the same time. Species within a genus share many characteristics but are still distinct from one another, like lions and tigers, which are both part of the Panthera genus but have unique features. Returning to our own genus, to temper any sense of Homo sapiens’ smugness, you should know that our brains are either of a similar size to or smaller than those of Homo neanderthalensis, a group of humans who lived until around 40,000 years ago.* Why, then, did we persist when they didn’t?

While our individual processing capacity may have been smaller than that of Neanderthals, Homo sapiens’ strength lay in our ability to share knowledge and collaborate. No single human could complete complex tasks many of us now rely on: making an iPhone, a car, or even a shirt. You might argue that the latter would be possible, but remember, this task involves growing cotton, constructing weaving machines, and fabricating buttons. Creating clever things requires cooperation and a set of neurological control mechanisms to achieve this, things which both equip us for the modern world but, as we’ll see in later chapters, can also hinder us in our day-to-day life.

These four epochs of development leave us at once both incredibly complex and incredibly basic. A fertilized egg, which holds all the information required to create a human, contains only 1.6 gigabytes of information, less than 1 per cent of the memory in an iPhone. This compactness of information may be mind-boggling to comprehend, but complexity can often emerge from very simple processes.

Think of a lake into which a stone is dropped. Concentric circles ripple out from the point of impact. Now drop two stones from different places – the ripples interact in a predictable way. Now drop ten stones in different locations. If we don’t see the stones being dropped and just observe the pattern on the water, it appears uninterpretable and highly complex. Now drop thousands of stones – not all at once but in a particular time sequence. The pattern on the water is now enormously complex. But if that stone drop is repeated with exactly the same pattern, the same number and time sequence, then the resultant change in the water surface will be the same. The purpose of the stones isn’t to cause complexity, but that is what happens. Evolution is similar, transmitted through our tiny number of genes. It has no purpose, per se. It has no design plan, no intent. Complexity just emerges from a very compact set of instructions, as in our stones analogy.

It is important to consider the amount of time taken to achieve this: 2,000 million years for the emergence of a basic cell, 1,000 million years for specialized cells, and another 500 million years to connect these cells up to form a basic worm, with a brain layout we’ve inherited. After that, further variations were merely embellishments to the core design – mammals appeared 300 million years later, primates after another 60 million years, and early human ancestors (hominins) just 5 million years ago. Modern humans (Homo sapiens) have only existed for the last 300,000 years. To put this in perspective, humans have existed for just 0.01 per cent of the time since life first began on Earth.

The hard bit, the bit that took the longest to crack, was that very first stage – for a single cell to have efficient chemical reactions, performing signalling processes, sensing, and executing action. From there, barely a skip was required to subsequently produce human intelligence. Indeed, it is only in the last 12,000 years, following the Agricultural Revolution, that human civilizations began to significantly reshape the world around them, accelerating dramatically in the last few centuries with rapid technological development. It is a mere 200 years since the Industrial Revolution, a few decades since the Digital Revolution.

The speed at which our surroundings have transformed far outpaces the rate of evolutionary adaptation, leading to a mismatch between our ancient instincts and the demands of the modern world. We remain stuck, whether we like it or not, with the control mechanisms designed for our ancient environment. It’s like trying to run the latest, most complex software on an old, outdated computer – it can still function, but it struggles to keep up with the demands. We process all the information coming in from the outside world through legacy systems that operate in a particular way, honed for ancient challenges. This processing, in turn, results in actions, behaviours, and thoughts that impact the world around us.

We will discuss later what drives and emotions actually are. Ultimately, in evolutionary terms, happiness, sadness, anger, jealousy, fear – or any of the other feelings that colour our daily lives – are merely phenomena which help us persist better than other competing organisms, or could have done so in the past. Thus sadness or jealousy should not be considered intrinsically negative, but rather emotions that arose because they had – in a historic setting at least – a useful function.

Being Human Principle: 
Evolution is not interested in our happiness, but we can still optimize for it

Human nature, while adaptable, is thus fundamentally hardwired. The way we structure society will be flawed without this understanding, and the way we structure our personal lives and go about our daily tasks and approach our unfolding lives will be unnecessarily troubled. It is important to understand what our basic drives are, for what purpose they evolved, and why they are now so often misaligned. Doing so means we can better shape their expression.

So What Does This Mean for You?

Remember that we are here solely through a requirement that we persist. This is our nature. Evolution has no interest in niceness. The tendency to niceness is but one tool that has emerged because of its usefulness in achieving persistence. Indeed, it is important to stress that we don’t necessarily want to embrace everything which is natural. Tendencies that are ‘useful’ from an evolutionary perspective can be unpleasant or downright malign, rather like the great advertising dupe calling something ‘natural’ to imply that it is good. Natural gas? Only recently have the harms become salient. Or the natural pain response to evoke aversive action – such as moving away or keeping very still – when injured? In the event we find ourselves on the operating table, most of us would opt for anaesthesia rather than the ‘natural’ pain.

In many ways, we are born antiques – our brains and bodies evolutionary relics, designed for a world long gone. Yet we must navigate the complexities of modern life with this ancient toolkit. Throughout this book, we’ll see how this mismatch between brain design and modern reality shapes everything from mental health to social interactions. Understanding this gap is key – not just to surviving but to thriving.

Being Human Principle: 
We’ve been optimized for an ancient environment

John, our patient with MND, died peacefully at home, supported by an outstanding palliative care team. His story reminds us that while we may not always have control over the outcomes, we do have control over how we respond to them and are never truly alone. The hope is that future patients facing a similar awful predicament, or any of the other challenges we all encounter, may approach these moments with a deeper understanding, so as to be able to face not just the good times but also the bad in equanimity and peace.

In this initial foray through the evolutionary basis of our brains, we’ve touched on some key principles which we should keep with us as we continue our journey through this book. At the heart of everything we do lies the concept of persistence. The core circuits that govern our emotions, motivations, and decisions evolved millions of years ago and have remained largely unchanged. Evolution has never prioritized happiness – only survival. Fear, desire, and the need for social connection exist because they once helped our ancestors persist in harsh and unpredictable environments. Yet in the modern world these instincts do not always serve us well. By understanding the forces that shaped our minds, we can learn to navigate our environment more effectively, adapting in ways that help us thrive rather than merely persist.

Practical Implications

When we find ourselves overwhelmed by emotions or engaging in behaviours that seem counterproductive, remember that these responses are not inherently flawed or irrational – they are the legacy of ancient survival mechanisms that may no longer serve us in our modern world. Recognizing this is a crucial first step in developing strategies to work with, rather than against, our evolutionary inheritance. This insight opens the door to two key actions: adjusting your surroundings to support your well-being, and learning how to shape your own responses. We’ll explore these strategies in the chapters ahead.

In the next chapter, we explore the mechanisms that our brain’s internal reward system uses to shape every action we take and every feeling we have.
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