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Author’s Note: Confidence, conflicts and communication

Pain is a universal human experience. It is also a deeply personal one. I believe that one of the best ways of communicating the deep truths of pain is through real stories. Everyone interviewed in the research for this book has given their express permission to be included. For those whose stories I came across many years before conceiving the idea to write about pain, I have applied a double-lock of confidentiality: their name has been changed and the location of meeting moved. If you think you can identify yourself, I promise that it is pure coincidence. All doctors owe a duty of confidence to their patients, a principle that goes back to the Ancient Greeks. The Hippocratic oath states, ‘What I may see or hear in the course of treatment or even outside of treatment in regard to the life of patients, which on no account one must spread abroad, I will keep to myself.’1

I am not an expert in a specific field of pain, and have no financial incentive to promote a particular treatment. Through research, experience and interviews with pain experts and people-in-pain alike, I have developed opinions on treatments for persistent pain and I express them. But, while I want to communicate the principles of pain, and really hope that my understanding can be of genuine help, my opinions and reflections in this book should not be read as medical advice.

Sticks and stones may break our bones, and words can literally hurt us, so I try my best to avoid the words of war and language that might exacerbate pain. ‘Painkillers’ will be in most cases termed ‘pain relievers’. I must also make an important clarification about the words we use for long-term pain. ‘Persistent pain’ and ‘chronic pain’ are the same thing. My preference for the use of ‘persistent’ over ‘chronic’ reflects it being a better descriptor for the condition; it is also more readily accepted by individuals and is now becoming widely used. ‘Chronic’ simply means long-lasting, deriving from the Greek word for time, chronos. But it is not common parlance and means different things to different people, with the most dangerous interpretation being ‘permanent’. So while I prefer to replace ‘chronic’ with ‘persistent’, it must be noted that ‘chronic pain’ is the most widely used medical terminology. We have to be comfortable using both of these terms interchangeably.




Prologue


‘The good news is, there’s nothing physically wrong with you …’



EVERYTHING WE THINK we know about pain is wrong. That’s quite a bold statement. But, by and large, it’s true. By ‘we’, I mean us as a society; I mean most people in and outside the medical establishment. We misunderstand the nature of pain and this misunderstanding is ruining the lives of millions.

And now I – as a freshly minted junior doctor – was witnessing the consequences of this misunderstanding.

It was nine in the evening, and I was coming to the end of an exhausting day shift on the acute medical unit. The sun had long gone down and the ward was bathed in sallow, artificial light. An acute medical unit is a hard place to forget: all the chaos of a low-end department store on Black Friday, soundtracked by a disjointed symphony of beeps and groans. All day, the juniors had been seeing new patients in Accident and Emergency (A&E), who would then be moved into the acute medical unit for further tests and assessments. Later on they would be seen by a consultant, who would make the final decision as to whether the patient needed to stay in hospital or not. Clutching bundles of files in one hand and jotting down barely legible notes with the other, I trailed the on-call consultant as he strode from bed to bed, assessing the day’s patients. He was clearly an excellent clinician, albeit a slightly rushed one, and just as I’d finish scribbling down each action plan – Monitor renal function … Bladder scan … Organize family discussion – he would vanish, searching for the next patient on his list.

I dumped the notes and scurried across the blue linoleum floor, trying not to bump into speeding tea trollies or busy nurses. I scanned the next bay, searching for my consultant among the forest of curtains and drip stands. And there he was, already pulling the curtains around our next patient: Paul.

Paul was an IT consultant in his late forties. He lay on the hospital bed with a pillow wedged under the small of his back. He sported a well-worn grimace. Beads of sweat dotted his bald head, occasionally setting off along the ridges of his furrowed brow. Paul had lived with persistent low back pain for the past few years, attributing it to a ‘conked-out’ office chair. His pain, originally short, sharp twinges confined to a small area of his lower right back, initially came and went. But over the course of the past year, it had become constant and much more intense. Paul had gradually retreated from society: first he gave up on golf, then on seeing friends at the pub, and now he rarely left the house, having taken extended sick leave. His personal life was collapsing in on him as well: his father had died a couple of months previously and last week – apparently unrelated to his pain – his wife had left him. Over the past few days, Paul’s pain had spread to the left side of his back and down the side of his right leg. This morning, the pain had been so severe that he couldn’t get out of bed. He said he never saw the same GP at his local practice, and felt that they didn’t understand his pain; so Paul had bypassed this by getting his son to drive him to the hospital. The A&E doctors had seemed a bit perplexed by elements of his history, so they had erred on the side of caution and ordered an MRI scan. This was to rule out cauda equina syndrome, a rare condition in which the nerves at the base of the spinal cord are compressed.

The scan was completely normal, as was a later, detailed examination by a neurologist. Blood tests, which can help pick up infectious or autoimmune causes, were also unexciting. My consultant flicked through the notes and explained the findings to Paul: ‘… as you can see, all of your tests are plumb normal. The good news is, there’s nothing physically wrong with you …’

‘So, you’re saying it’s all in my head?’ Paul winced again, so hard that we instinctively winced with him.

‘No, of course … erm … Well, the important thing is that it’s nothing serious! We can give you some powerful painkillers to take home, but I think your GP will be best suited to take things from here.’

As we moved away from Paul, the consultant told me to write the most likely diagnoses:

1) Non-specific low back pain

2) Psychogenic pain

‘Non-specific low back pain’ is fairly self-explanatory: back pain for which no physical cause can be identified. In fact, over 90 per cent of cases of back pain have no identifiable tissue damage.1,2 ‘Pyschogenic’ is much more problematic. It implies that the pain is primarily of psychological or emotional origin. Or, as most patients understandably hear it, ‘imagined’. Paul went home knowing that there was no serious spinal damage. That is the only positive to come out of this encounter. He was also left not knowing where – or what – his pain was. Either it was caused by ongoing damage in his body that could not be detected – and possibly treated – by medical technology (a terrifying thought) or it was purely psychological: a thought disorder. Paul was left without the dignity of a diagnosis, or even the assurance that what he was experiencing was real. I’m sure that variants of this story happen millions of times a day.

Here’s the issue: both of these options are fundamentally wrong. As a society we have fallen prey to what I call ‘the painful untruth’: the idea that pain is an accurate measure of injury in the body. And following this logic, if it’s not in the body, it must be a disorder of the mind. Implicitly or explicitly, most people and most medical organizations are under the thrall of ‘dualism’: the body and the mind being completely separate entities. This thinking is not just disproven by modern pain science. It’s not just inadequate and even offensive to the millions living with persistent pain, who make up roughly one fifth of most populations. This thinking is destroying lives.

This book is an evidence-based exploration of pain that will allow us to see pain – and indeed ourselves – differently. Through stories and studies, it enables the reader to see pain’s true nature: pain is a protector, not a detector. Pain is a horrible feeling that urges us to protect our body: we quickly withdraw the vulnerable body part from the suspected source of danger; we reach to guard or support the body part; we avoid a certain behaviour or action. Pain is not a measure of injury. This distinction may seem trivial, but it is utterly transformative. It’s a truth that explains how pain can be made in the brain, yet isn’t ‘all in your head’. It explains the downright weirdness of pain – from the placebo effect to phantom limb pain. It explains why so many people experience pain long after an injury has completely healed. It explains why all pain is real, and that the legitimacy of someone’s pain should not depend on the presence of physical damage. Most importantly, it offers an answer to those living with inexplicable pain, and real hope for recovery.

Like most of my peers, I used to see pain as an important – but ultimately uninteresting – symptom of more interesting conditions. How wrong I was. I’ve also seen that doctors find it hard, in practice, to accept that there is often a very poor relationship between tissue damage and pain. We like things to fall into neat mechanistic or diagnostic boxes; ideally boxes that don’t involve patients’ emotions or social lives. We like things to be easily measurable, visible and treatable. But pain is messy; it is wonderfully human.

Pain illiteracy has a huge impact on lives and communities. There is a need to spread the truth. We are living through a pandemic of persistent pain – it is the leading cause of disability globally3 – and we, as a society, are poorly equipped to deal with it. And the prevailing, wrong view of pain doesn’t just disadvantage those living with persistent pain; it denies pain relief to those who traditionally have been seen to be ‘unreliable’ pain communicators: women, ethnic minorities, people with psychological disorders and infants. In groups of people whose conditions haven’t enjoyed detailed scientific scrutiny, or whose pain has had no visible or ‘measurable’ source, doctors have assumed their agony to be exaggerated or invented. Something needs to change.

This is a book for people in pain, people caring for those in pain and people who just want to know more about this fascinating feeling. It is intended to be accessible to individuals of any background. For those who want to dig deeper, see the extensive glossary and many references at the end. I want this book to show people that you do not have to give in to pain, nor spend your life battling it. There is another way. Having said that, this is not a self-help book. I explore a number of evidence-based treatments and summarize them in a non-exhaustive list in the final chapter. But what I want readers to take away is the fundamental principles of what pain is, and to use these as a foundation for anything practical that works.

Where there is pain, there is debate. Pain is emotive in nature, and we all approach the subject with strong opinions. But no human is free from bias. Perhaps the most biasing power of all is our own, personal experience – which cannot necessarily be replicated in others or generalized across the whole population. Recently, I seem to have been cured of longstanding and occasionally severe irritable bowel syndrome (IBS) through hypnotherapy. Hypnosis was something I never heard mentioned at medical school and something I previously sneered at, but my own pain relief has been near miraculous. And while there is good scientific evidence that it works in some people, with some forms of pain, I had to resist my temptation to tout it as a miracle cure for all types of pain, which it certainly is not. Pain is also complex, variable and incredibly difficult to measure. We have mountains of data on it, but these are built on mixed methodologies and conflicting findings. It’s no surprise that scientists and practitioners are perpetually locking horns over how to interpret the evidence. And, of course, conflicts of interest run rife, whether it’s big pharma or a small clinic: many livelihoods are built on specific understandings of what causes pain and how it can be treated. Having a competing financial interest doesn’t make people wrong, of course, but means that another layer of caution should be applied.

Despite conflicting evidence and competing interests, modern pain science has come on by leaps and bounds over the past few decades to reveal an undeniable truth – that pain is a protector – and this truth is forming the foundation of a pain revolution. Understanding this truth ultimately relieves pain. I approached the writing of this book trying to balance healthy scientific scepticism with humility and an open mind. And that’s how I hope the book will be read.
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The Ministry of Defence

Just what is pain?


Nothing in life is to be feared, it is only to be understood.
Now is the time to understand more, so that we may fear less.

MARIE CURIE



I DON’T LIKE CRICKET. I tell people that I find it boring but, if I’m honest with myself, I don’t like the sport because I’m terrible at it. My hand–eye coordination is non-existent and my attention is variable; facts I was regularly reminded of by senior surgeons in my early junior-doctor years. These limitations are not ideal for a sport in which you have to hit a fast-moving ball with a plank of wood to avoid getting hurt (or score ‘runs’, so I’m told) and catch fast-moving balls to avoid getting hurt (or ‘catch opposition players out’, so I’m told). Apparently cricket is the second-most popular sport in the world, with around 2.5 billion fans. If you are one of them, please accept my apologies and don’t give up on me yet.

I had managed to avoid the sport in my latter years of school, but at the age of twenty-one, on a beach at the tip of west Wales, my five-year cricket-free streak came to an end. A group of friends had booked a cottage on the coast for the Easter weekend. It was a beautiful, sunny afternoon when we arrived, which was all the justification needed for the sporty core of the group to set up a game of cricket. The beach of a small, sheltered cove – roughly one hundred metres in length – was our pitch. My team was ‘bowling and fielding’, which meant that one of us bowled to individuals in the opposing ‘batting’ team, and the rest of us took up positions around the beach to either limit the runs of the batting team or – ideally – catch them out. Knowing my lack of cricketing ability well, Tom, our captain, placed me at ‘long off’, a position so far away from the action that I wouldn’t cause much trouble. This was ideal; I could soak in the surroundings with minimal risk of interruption or embarrassment. The tide had just gone out, revealing a beach of wet, caramel-coloured sand littered with smooth pebbles. Imposing cliffs of black mudstone, each topped with a fleece of wild vegetation, flanked either side of the cove. While the day was gloriously sunny, the horizon – miles away across the Irish Sea – was obscured by a green curtain of rain hanging off heavy black clouds. It was beautiful.

THWACK!

I spun around. The game had clearly begun. The ball had been struck by Lyle, the first batsman of the opposing team. When it comes to cricket, Lyle is my opposite: an obstinate, hypercompetitive archetype of the sporty South African. When his family moved to the UK, he towered over his English schoolmates and dominated them at sport, playing cricket for his county and rugby alongside future England internationals. And now this fifteen-stone behemoth had not only launched the plastic beach-cricket ball into the lower stratosphere, but as it made its descent I could begin to see – to my horror – that it was falling in my direction. There was no one else around me. I could either run away or try to catch it. My brain made the executive decision for me not to become a social pariah, so I attempted the latter. The ball was hurtling towards the shoreline, and would land roughly ten metres to my left, so I sprinted to meet it. As the ball was making the last few metres of its descent, I dived for it – every sinew of my under-exercised arms outstretched – and closed my eyes. I hit the ground in a puff of sand. As it settled, an eruption of cheers filled the cove. I opened my eyes. Nestled in my cupped hands was the ball. Never has a squidgy, luminous-orange lump of plastic seemed so beautiful. Like a gold-panner finding a mammoth nugget, I stood up and held it aloft to a chorus of joy and disbelief. I had caught it. I had caught Lyle out. I had struck down Goliath. I loved cricket.

After my twenty seconds of glory were quickly forgotten, I smugly began to jog back across the pebble-studded sand to my fielding position. I felt a fleeting jolt of sharpness in my right foot. My leg retracted slightly but the feeling disappeared as quickly as it came, and I continued running. I’d clearly stepped on a slightly-sharper-than-usual pebble. The game continued, with little further action at my end of the beach. Around ten minutes later, however, something in the corner of my vision caught my attention. Something serpentine was lying on the sand, just behind me, and it seemed to slither whenever I moved. I spun around and took a quick step back, and was relieved to see only a length of inanimate nylon string. But it seemed to be attached to my right foot. Sitting down cross-legged to get a better look, I could see that the sole of my right foot was covered in blood-caked sand. I gently brushed it off to reveal its source. A large, well-rusted fish-hook had embedded itself deep in the arch of my foot. Blood was steadily oozing out of the puncture site. That’s when the pain started. The sharp, stabbing waves were reasonably unpleasant – say, a six out of ten – but they seemed to be soothed to a four when my friends gathered round and stared in admiration and disgust. It was as though the social kudos of having this impressive wound reduced its pain. But it was when I retired from the cricket match to sit alone on the small harbour wall, deciding whether to pull it out myself or go to the nearest minor-injuries unit – worrying whether this horrible, corroded object that may well have spent weeks in a fish’s mouth might infect me – that the pain went up to an eight. It pushed nine when I simply imagined the process of extracting the hook.

As I spent the best part of the afternoon prising the barbs from my foot, a seed of truth had been planted in my mind. A seed that was at first interesting, and then troubling. The seed was this: pain is really weird. Pain doesn’t make sense. When the hook lodged itself in my foot, it caused tissue damage. But the pain I felt fluctuated wildly, despite the issue in the tissue not changing one bit. The pain began when I saw the offending object protruding from my foot, was diminished by the presence of impressed onlookers, grew worse when I was on my own, and even more so when I visualized the angles needed for the hook’s exit strategy. The seed in my mind grew into a fundamental truth: pain is clearly not a direct measure of injury. Hurt does not equal harm. We’ve all experienced this ourselves, whether it’s finding unexplained bruises on our legs or the irrational agony of receiving a tiny paper-cut at the end of a stressful day’s work. Any hospital’s emergency department is a living demonstration of the fragile relationship between pain and tissue damage. There, I found the relationship to be variable even within individual patients: one young man who’d just been stabbed in the centre of his abdomen in a street fight – the knife thankfully missing any organs or major blood vessels – pointed to his open wound and said, ‘Isn’t that cool, doc?’ He wasn’t in any pain – that is, until he went out for a smoke and stubbed his right toe on the wheel of a crash trolley. Clutching his toe, but still ignoring his punctured abdomen, he taught me four new expletives in as many seconds.

While the fish-hook in my foot initially didn’t cause any pain, there is another true story of a sharp metal object meeting a human foot that shows the opposite extreme of the hurt–harm conundrum. In 1995, a twenty-nine-year-old British builder was clambering down a building’s scaffolding and, when he was near enough to the ground, decided to jump down onto a plank of wood. What he didn’t realize was that there was a fifteen-centimetre nail protruding up from the plank, which went straight through his left boot. The builder and his nail were brought into hospital; the man was in so much agony that he had to be given the powerful pain reliever fentanyl as well as a sedative. Fentanyl is an opioid – a drug that acts on our body’s opioid receptors, producing powerful short-term pain relief. Our body has its own drug cabinet of natural opioids, of which the most famous are probably endorphins, but ever since humans discovered the opium poppy we have been happily hijacking this pain-relief system. Morphine is the best known of these drugs, but fentanyl is one of the most powerful, being about one hundred times stronger. The builder’s boot was carefully cut away by the medical team, revealing the nail to have penetrated between his toes, causing no injury whatsoever.1 This phenomenon of severe pain in the absence of tissue damage was recreated in a fascinating lab experiment in the early 1990s.2 Healthy participants had a dramatic-looking ‘head stimulator’, resembling an old-school salon hairdryer, placed on top of their heads. The stimulator was wired up to a large controller with an intensity knob. The subjects were told that the electrical current to which they would be exposed usually causes headaches. The trick: there was no electrical current. The whole machine was a sham. Remarkably, half of the subjects felt pain when the stimulator was ‘turned on’, and reported their pain worsening when the intensity knob was apparently turned up.

Injury is neither necessary nor sufficient for pain. This is a point worth labouring, because most of us are believers in the great ‘painful untruth’. In ‘most of us’, I include most medical professionals. I also include myself, before that corroded fish-hook changed my path.

The Painful Untruth: Pain is a measure of tissue damage

Even if we know, deep down, that pain isn’t a measure of tissue damage, many of us act (and many health professionals treat their patients) as though pain is produced in the body and detected by the brain. This isn’t neuroscientific nitpicking. Leaving behind this untruth to discover the real nature of pain is the only way we can help those in unnecessary pain. It also leads to a more beautiful understanding of how our brain and body work, and ultimately what it means to be human. Above all, this knowledge is needed to help the fifth of our population living with persistent and often unexplained pain. But, before we look at what pain actually is, we need to understand how we got into this predicament in the first place.

René Descartes, the seventeenth-century French scientist and philosopher, dabbled in religion, mathematics and natural science, creating whole new fields along the way. But he also revolutionized our understanding of pain. At the turn of the seventeenth century, scientists, philosophers and theologians were still divided as to the whereabouts of the source of human thought and feeling. The oldest assumption was that it was the heart – which noticeably changes rate when we feel different emotions. The other school of thought, rooted in the anatomical experiments of the second-century Greek physician Galen, placed it in the brain. This centuries-old debate was clearly one enjoyed by the public, and pithily put by William Shakespeare at the time: ‘Tell me, where is fancy bred […] in the heart or in the head?’3 Descartes firmly placed pain in the brain and the nervous system. Admittedly, he placed the pain (and the seat of the soul) in the brain’s pineal gland – which we now know is a sleep-pattern regulator – but we’ll allow him that. This was a big step forward. What was also revolutionary was his likening of the brain and nerves to a machine, and introducing the concept of the reflex. In his Treatise of Man, posthumously published in 1664, he compared the link between injury and pain to ringing a bell, accompanied by a now-famous drawing of a boy positioning his left foot a little too close to a fire.

Comparing the experience of pain to bell-ringing seems to make sense at face value: our tissue is injured and nerves send up a pain message to the brain via a pain signal. The brain then directly translates this message and voila!: we are conscious of pain. The tissue sends the pain signal; the brain reacts. This theory has prevailed – whether explicitly or assumed – for the past four centuries. But it’s a theory that is fundamentally wrong. It is the foundation of the painful untruth. If pain were a reflex, a simple signalling system from periphery – the edges of the body, which interact with the outside world – to brain, then we should always and only feel pain when our tissue is damaged, and the pain should be directly proportional to the extent of injury. But a brief look at the world around us shows that this clearly isn’t the case, from the weirdness of my fish-hook encounter or the persistence of pain long after an injury has healed to how modest changes in our mood modify our experience of pain.
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The ‘pain pathway’ according to Descartes’ Treatise of Man, 1664
‘If, for example, fire comes near the foot, minute particles of this fire […] have the power to set in motion the spot of skin on the foot which they touch, and by this means of pulling on the delicate thread which is attached to the spot of the skin, they open up at the same instant the pore against which the delicate thread ends, just as pulling on one end of a rope makes to strike at the same instant a bell which hangs at the end.’4

Pain has not completely taken leave of its senses, though. Most of the time, short-term pain is a pretty accurate representation of injury. You shut your laptop on your thumb and it hurts; you slam it in a car door and it hurts more! There is clearly a pathway that links the harm of injury to the hurt of pain. Two and a half centuries after Descartes’ proposals, the distinguished British neuroscientist Charles Scott Sherrington discovered the pathway. He identified specialized receptors, at the end of nerves, which lay just under the skin’s surface and appeared to be activated only by noxious stimuli: things that make us feel pain. He creatively termed these ‘nociceptors’, from the Latin nocere – to harm or hurt.5 Nociceptors detect damage and danger caused by noxious stimuli, which can be divided into three categories: mechanical (activated when I stepped on the fish-hook), thermal (when Descartes’ boy prodded the fire with his toes) and chemical (ranging from stinging nettles to the burning sensation from lactic acid – a by-product of the body’s energy generation – during exercise). Specific elements of these stimuli activate nociceptors, triggering a nerve impulse in the direction of the brain. What is particularly fascinating is that there is some crossover: different noxious stimuli can activate the same receptor. Take one of the receptors responsible for detecting noxious-heat, known as TRPV1, for example. This receptor detects temperatures over 43°C, but is also triggered by capsaicin, an active component of chilli peppers. When we eat a chilli, or when it touches our skin, it’s not surprising that we feel a burning sensation, as the very same receptors that respond to burning heat are triggered. So, even though there is no change in temperature, we feel heat. This tricks the brain into thinking that we are hot, so the body tries to cool us down by sweating. The capsaicin molecule is soluble in fat, but not in water, so if you take a bite of something slightly over your spice threshold, drinking water is the worst thing you can do: it spreads these noxious molecules far and wide around your mouth, activating more TRPV1 nociceptors. Best to have something fat-based, like yoghurt, milk (which is provided at chilli-tasting events) or – my personal favourite – a mango lassi. Capsaicin is also commonly added to bird feed to deter squirrels and other hungry mammals, which gives us a curious insight into the natural selection of chilli plants. Mammals – at least, those with crunching molar teeth – are likely to destroy chilli seeds, whereas birds are more likely to pass these seeds through their digestive tract undamaged and disperse them over a wide area. Handily, while the capsaicin molecule is interpreted by mammals as hot and painful, it causes no such effect in birds. So, chilli plants have adapted to be appealing only to their feathered friends.6

When a nociceptor is activated, it transmits a signal – an electrochemical impulse – along the peripheral sensory nerve in the direction of the spinal cord. This nerve consists of three parts: the cell body (which contains the nerve’s DNA and most of its cellular machinery), the dendrite (the branch that leads from the periphery into the cell body) and the axon (the branch that travels away from the cell body). Once the impulse has finished its journey along the peripheral nerve and reaches the spine, it then travels up a nerve in the spine and into the brain. Crucially, though, this is not an uninterrupted highway towards the brain. In another of his many revolutionary discoveries, Sherrington found that the axon of one nerve does not actually touch the dendrite of the next; they are separated by a tiny, microscopic space he called a synapse. Only once the electrical impulse reaches the end of the first nerve in the spinal cord does it cause the release of chemicals called neurotransmitters across this space, which activates the next nerve, which in turn activates the next, and so on, finally transmitting this impulse up the spinal cord and to the brain. Now we’re beginning to flesh out what is actually going on in Descartes’ boy. When his foot touches the flames, instead of one nerve activating a pain centre in the brain in the way that pulling one end of a rope rings a bell at the other end, there are actually a number of different nerves that pass the signal to each other before pain is perceived in the brain. It could be tempting – and seemingly logical – to say that we have a ‘pain pathway’. Indeed, that is what this transmission process is called in all of my old medical-school textbooks. But here’s the truth: there are no ‘pain endings’, ‘pain signals’ or ‘pain pathways’ travelling from the tissues to the brain. Instead, they are nociceptors, and nociceptive signals and pathways respectively. While this is the correct terminology in neuroscience, I am going to call these ‘danger receptors’ and ‘danger signals’, because that is what they are. The information these signals convey is that of damage or danger in the tissue, and while they often play an important part in the creation of pain, they are neither necessary nor sufficient for it. Pain is not created in the tissues and does not ‘travel up’ nerves. Patrick Wall, a British neuroscientist who was perhaps the greatest pain scientist of the twentieth century, and his then PhD student Stephen McMahon (now a world-leading pain expert himself) realized that attempts by scientists and doctors to simplify pain science by using these terms was (and still is) fundamentally wrong. In 1986, they wrote: ‘The labelling of nociceptors as pain fibres was not an admirable simplification, but an unfortunate trivialisation. The writers of textbooks will continue to purvey trivialisation under the guise of simplification.’7
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Descartes updated: the nociceptive (danger) pathway
When the fish-hook was initially lodged in my foot, mechanical danger receptors were sending danger signals along a nerve and into my spinal cord, but something was preventing the creation of pain. The greatest conceptual breakthrough in our understanding of this mystery was proposed by Patrick Wall and Ronald Melzack – an equally revolutionary, Canadian psychologist – in their 1965 paper ‘Pain mechanisms: a new theory’.8 This new theory was the ‘gate-control theory’. In essence, they found that there was not a simple one-way path of danger information from peripheral nerves to the spinal cord; there are other, intermediary, neurons that can either let the danger signal through or block its entry, like opening or closing a gate. They proposed that non-painful nerve input (such as touch) could activate inhibitory neurons and stop danger signals from travelling up the spinal cord – ‘closing the gate’. This explains why we rub our knee after bashing it on a table. This theory was revolutionary because it offered an explanation for why injury does not necessarily equal pain, and that danger signals can be turned up or turned down.

In keeping with the counterculture of the Swinging Sixties, Melzack and Wall had turned centuries of certainty on its head. Descartes’ bell-ringing had ended, and modern pain science had begun. Today’s pain scientists are children of this revolution. Over the last decades of the twentieth century, an explosion in pain research took us away from just revealing what pain isn’t, and we began to see what pain is. Pain isn’t even decided by the gatekeeping of danger signals allowed through to the spinal cord: pain is created entirely by the brain. In other words, pain is not detected by the brain: it is made by it. And for pain to exist, it requires our conscious awareness. When we are put under general anaesthesia – and take our brain out of the equation – nociception still occurs just as it does when we are awake, but pain itself is never made. (Assuming, of course, that the anaesthetist has done their job properly!) No brain: no pain.

A second important development has been the understanding that there is no single pain centre in the brain. A huge leap forward in recent years has been the ability to image the brain of those in pain. While there are various different neuroimaging techniques, one that will frequently appear in this book is functional magnetic resonance imaging (fMRI), which detects areas of the brain with higher levels of blood flow – and therefore the areas being used – at a specific point in time. Imaging studies show that when someone is in pain, a number of different areas ‘light up’.9 Fascinatingly, the areas activated represent all aspects of what it means to be human: the sensory (detecting what kind of danger signals – if any – are travelling to the brain and where they are coming from), the emotional (such as areas involved with anxiety and stress) and the cognitive (our thoughts, memories, beliefs and expectations). This melange of inputs – unique for each person and for every experience of pain – activates an individualized network of neurons in the brain that creates the perception of pain. This unique network is often termed a ‘neurosignature’. When it comes to pain, everything counts. This explains the clunky-yet-accurate name of our most accepted pain theory: the bio-psycho-social model of pain.

It’s clear that the ‘how’ of pain is immensely complex. But it’s now clear to science that the ‘why’ is very simple. And it’s genuinely life-changing. It’s time for the painful truth.

The Painful Truth: Pain is a protector

‘Pain is a protector’ is not a definition of pain, but a fundamental truth about it. It is a truth glimpsed in the studies and interviews throughout this book. It is a truth that, when truly understood, explains why pain is so strange and variable, and why pain so often persists after an injury has healed. If we stay as bell-ringers, assuming that pain is a direct measure of injury, these aspects of human existence can never be understood. Knowing that pain is a protector and not necessarily an accurate informant of damage, knowing that pain is trying to help us (even when it becomes overprotective and sometimes life-ruining) is the first step towards healing. Our body has other protective mechanisms that work in concert with pain, such as the immune system, but any definition of pain should be rooted in pain’s role as a protector: that is, a feeling that tells us that part of our body is in danger or damaged and that it needs protecting. Whether the body actually is in danger, or has been damaged, is another matter entirely. Every definition of pain is a slight compromise, but it needs to be anchored in this core truth. Pain is a horrible feeling that urges us to protect a body part. The International Association for the Study of Pain’s definition, updated in July 2020, states that: ‘pain is an unpleasant sensory and emotional experience associated with, or resembling that associated with, actual or potential tissue damage’.10 In the Association’s key notes that accompany this definition, it is clear that pain does not equal injury: ‘pain and nociception are different phenomena. Pain cannot be inferred solely from activity in sensory neurons. Pain is always a personal experience that is influenced to varying degrees by biological, psychological and social factors’.

We now know that pain is made in the brain. But there’s a huge barrier to understanding and explaining this concept. If you were to state this fact to someone living with persistent pain, they would have every reason to ask, ‘Are you telling me that my pain is all in my head?’ By this we usually mean ‘all in the mind’, implying that pain can simply be wished away. This could not be further from the truth. Pain is a decision made by the brain – the vast majority of which is outside our conscious control – to tell our conscious mind that we are in danger.

To illustrate this, let’s go back to my encounter with the fish-hook and view my pain system in the language of metaphor. Imagine that in my brain is ‘the Ministry of Defence’: a dispersed network of civil servants, who all work in different departments and sub-departments but whose ultimate goal is the same: protect the body from danger. Some of these workers receive mostly mundane sensory information from the outside world, such as visual input, touch and smell, as well as danger signals. Others are tasked with emotion, past experiences, concentration, core beliefs and future expectations. They are dispersed across the brain but are in constant communication; imagine that they are trapped in a perpetual online meeting. The job of these civil servants is to collectively weigh up the evidence of danger and threat to the body. If there is apparent evidence of danger or damage, the Ministry issues an order to the conscious mind to protect the body; that order is pain.

Let’s cut to the action. I’ve just unexpectedly caught the cricket ball and have bathed in twenty seconds of glory. I’m now gently jogging across the beach, and – unbeknown to me – am about to step on a rusty old fish-hook. Down at the Ministry of Defence, it’s looking like a good day …


Emotion: I feel amazing! I caught a cricket ball! People love me!

Vision: You’ve got me to thank for that. I’m the good half of Monty’s hand–eye coordination.

Sensation: OK, everyone, sorry to interrupt but I’ve got a transmission here. I’m getting danger signals from the arch of the right foot. Something small and sharp has scratched the skin.

Vision: Right, let’s get the visuals. We’re on a beach that’s covered in pebbles of different sizes. Nothing particularly dangerous there.

Emotion: Just to let you all know that I’m feeling happy and safe! Peace out!

Memory: Thanks, Emotion. Let me just have a quick look through the archives. Well, Monty’s been running on similar beaches in the area every year for the past decade. The only sharp things in the past have been pebbles.



Within a fraction of a second, the Ministry of Defence has to answer one question: is this stimulus dangerous? If it decides that my body is in danger and needs protection, it needs to make my consciousness aware of this fact, and motivate me into action, by making pain. The Ministry’s decision is often accurate when it comes to short-term pain, and it has a very experienced workforce, but this decision is only as good as the intelligence the Ministry receives from the outside world. The decision is also powerfully influenced by past experience and future expectation: a Ministry used to regular attacks on the body may become hyper-defensive and trigger-happy. Crucially – and I cannot stress this enough – our conscious mind does not have access to the corridors of power in the Ministry. Pain is its decree: an order that urges our conscious self to protect the body. In my case, however, the Ministry of Defence incorrectly decided that the danger signals came from a harmless source, so pain was not created.

Pain is a conscious translation of our unconscious brain’s decision that the body is in danger. V. S. Ramachandran, the eminent Indian–American neuroscientist, puts it well: ‘Pain is an opinion on the organism’s state of health rather than a mere reflective response to injury.’11 We can underscore this by suggesting that vision is also the brain’s opinion. We believe what we see, and often assume that when light hits our retina our brain simply decodes it, like the camera on a smartphone. Vision appears effortless and it’s usually a pretty accurate representation of the world, but optical illusions show that this isn’t the case. Have a look at the checker-shadow illusion below.12

It’s hard to believe, but squares A and B in the left-hand image are exactly the same colour. Compare the squares to the same-coloured bars in the image on the right. Even when we know this fact, we can’t change what the brain wants us to see. The brain is adjusting light information so that it makes sense to us, not necessarily to make a completely accurate picture of what is going on out there. It’s long been known that much more of the brain is dedicated to generating images than it is to detecting light and colour information – roughly ten times more.13 Vision is not a measure of light and colour: it is designed to make meaningful sense of objects in the outside world. Pain is very similar: it is not a measure of damage or danger but is instead the brain’s unconscious opinion on whether our body is damaged or at risk. Vision is much more than looking; pain is much more than sensing. When we burn our toe or step on a fish-hook, the danger signals that come in from the injury site are clearly important, but they are only as important as what they mean.

[image: ]
The checker-shadow illusion
It was late spring on the Italian coast a few miles to the south of Rome. But it was 1944. American and British troops had landed on the beaches of Anzio in a daring attempt to outflank the heavily fortified German lines. The Allies had achieved the element of surprise in the amphibious landing, but the Germans rapidly moved all available forces to form a ring around the beachhead. From their vantage points in the surrounding hills, the Germans rained down a maelstrom of artillery fire on the Allies’ vulnerable position. It was a bloodbath. In the hospital at Anzio, medical officers were engulfed by wave after wave of wounded. One of these medics was the young Henry Beecher, and what he saw would lead him to become a pioneer of pain medicine. As each wounded man arrived at the hospital, Beecher would ask if they were in pain and whether they wanted any morphine. To his shock, over 70 per cent of the men – some severely injured – didn’t report any pain. After the war, Beecher saw the opposite in civilians in Boston wounded by car crashes or industrial accidents: a similar percentage answered ‘yes’ to these questions. In a paper analysing the two populations, Beecher found that the difference between the groups was not the extent of the injuries, but the meaning behind them, as perceived by the sufferers.14 On the Anzio beachhead, if a wounded soldier had reached hospital, he knew he was in a place of safety and would probably be shipped home. He was more likely to survive by being injured than not; the chances of survival out on the battlefield were slim. The injured Bostonian civilians, however, were moving from a position of safety to one of danger, so their brains naturally created pain. This is an extreme example – there aren’t many instances where being injured is beneficial – but it shows how pain is made by the perception of danger and soothed by safety.

Pain is on our side. Short-term pain (known medically as ‘acute pain’) is literally life-saving. Those rare individuals who are born without
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