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1
            Introduction

         

         This is not a book I planned to write.

         In a sense, it’s not a book I ever wanted to write.

         But I’m very glad I wrote it. Doing so may have been the best thing I’ve ever done.

         Confused? I don’t blame you. Because so was I. That’s how this whole thing started.

         Let me back up and provide some context.

         This is a book about emotions. Originally, it was about emotions in general, the science behind them, and how they work in the brain. It was going to be called Emotional Intelligence, because that’s a common phrase, but it was also all about the science of emotions, which is smart stuff. Clever, eh?

         However, there was a problem. I had assumed, apparently like many scientists and self-described intellectual types, that, scientifically speaking, emotions aren’t really that complicated. Not like thoughts or memory or language or senses, the ‘important’ stuff that happens in our brain. They’re a holdover, or a hindrance, if anything. Therefore, writing a book explaining them shouldn’t be too tricky.

         However, these assumptions were quickly proven to be substantially, hilariously, wrong. As soon as I started my research, I found that for every study that supported what I thought was an established fact about emotions, there were usually five more which said it wasn’t. And all for different reasons.

         I eventually had to face a hugely inconvenient, but irrefutable, fact: my knowledge about emotions was woefully insufficient for writing a book about them. Unfortunately, I was still contractually obliged to do exactly that. It was a tricky situation. 2

         But then, in 2020, the COVID-19 pandemic happened, and the world went into lockdown as the virus tore across the globe. At first, I felt I was well placed to ride things out. I already worked from home, my job wasn’t under threat, my wife and children and I are quite a harmonious group. This will be fine, I figured. This will be fine.

         Then, in March that year, my father contracted the virus. Eventually, he was admitted to hospital. And I couldn’t do anything. I couldn’t help, I couldn’t go to see him. It was a pandemic; we were all locked down, hospitals were quarantined, and all medical staff were working desperately hard to save lives.

         Meanwhile, I was stuck at home, being updated about my father’s condition via second- or third-hand messages, or over the occasional succinct phone call. But mostly, I was essentially trapped. It was just me … and my emotions. Emotions I was unfamiliar with, that I didn’t know how to handle. Sure, I’d felt worry, concern, fear, and anxiety many times. But not like this.

         And then, my fifty-eight-year-old father, with no prior health conditions, died. I never got to see him, or say a proper goodbye. And I had to endure the fallout of that – the worst emotional pain and trauma of my life – alone. Cut off from the world, and any possible source of help or reassurance. It was, to put it mildly, hell.

         What happened then was, in the midst of the most powerful grief and emotional pain I’d ever encountered, my neuroscientist training kicked in. The geeky, relentlessly rational part of my brain somehow made itself heard amidst everything else going on in my head, and made the following compelling argument.

         I am an experienced neuroscientist and science communicator, who currently has a brain full of powerful, nigh on overwhelming emotions, and who also has to write a book about emotions! Logically, I should take advantage of this incredibly unlikely combination of factors, and put it to use. Study the stress, pain, and uncertainty I 3was feeling, look at what it was doing to me, then try to explain why all this happens, what it means, and what the implications of it all could be. I could put my own feelings under the microscope – in the name of science.

         And that’s what I did. It turned out to be quite a journey. Exploring my own grief and unpicking why I was going through what I was going through took me to some very unlikely places. It also raised a plethora of intriguing questions.

         Why do we humans look the way we do?

         Why do our brains see what they see?

         How come music affects us the way it does?

         What propels a lot of scientific discovery?

         How come our modern world is plagued by misinformation and ‘fake news’?

         Emotions, it turns out, are the answer to all of the above – and much more besides. My investigations into this all-pervasive aspect of our inner lives took me to the dawn of time, and the end of the universe. To the boundaries of fantasy and reality. From the most basic processes of life to the cutting edge of technology, and everything in between.

         Because, as it turns out, far from being irrelevant, or of peripheral importance, emotions are a vital part of everything we are, and everything we do. They’ve shaped us, they guide us, they influence us, they motivate us, and, yes, they confuse us.

         I had no idea about any of this when I started. I had no right to describe myself as emotionally intelligent. I was actually very emotionally ignorant. That’s why I wrote this book. It’s part scientific exploration, part grief journal, part ‘journey of self-discovery’, and more.

         I’m not exaggerating when I say that writing this book kept me back from the brink during the worst time of my life, by helping me tackle my own emotional ignorance. And that’s why the book’s 4called that. If I can help you reduce yours too, even slightly, without you having to go through what I went through, then I’ll consider it a job well done.

         
             

         

         Dean
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            1

            The Emotional Basics

         

         When I first sat down to write this book with a head full of grief, my ultimate goal was to understand the emotions I was feeling, why were they happening, what were they doing to me, how they came about, and more. That, admittedly, is a pretty big ask.

         Where do you even begin when you want to find out about how emotions really work? Well, if my previous scientific experience was anything to go by, you explore the fundamentals – ‘the basics’, if you like – and you build up a more complex and thorough understanding from there.

         And when it comes to emotions, the most basic question of all is ‘What is an emotion?’ You can’t do anything if you’ve not provided an answer to that question, right? So, that’s the first thing I did.

         Or at least, that’s the first thing I tried to do.

         I quickly encountered a problem, though: amazingly, and despite centuries of study and debate, there doesn’t yet seem to be any robust consensus on what an emotion actually is. Which makes studying them somewhat tricky, to say the least.

         Given how fundamental emotions are for everyone, and that they’re estimated to have existed in some form for over 600 million years, you’d think that we’d have them figured out by now. But then, we’ve also been having and raising children for as long as our species has existed. Therefore, at this point we should all know and agree on the best way to raise a child.

         But go to any online discussion about breastfeeding, sleeping arrangements for babies, or anything like that, and it’s regularly a 6virtual bloodbath, like two rival guerrilla armies that have stumbled upon each other in an abandoned warehouse, albeit with more mentions of ‘formula milk’.

         That’s not to say there’s zero agreement among the relevant experts, that we know nothing about emotions. We’re more ignorant about them than you might expect, but not that ignorant. Even so, there’s a lot more emotional ignorance out there than you’d expect.

         To understand more about why we still seem no closer to consensus on such a fundamental point, my first port of call was Dr Richard Firth-Godbehere, professional historian of emotions and author of A Human History of Emotion.1

         I mentioned my difficulty finding an agreed definition for the subject of his life’s work, at which Dr Firth-Godbehere laughed bitterly, like a war veteran listening to someone brag about how intense things got at the company paintball tournament. Paraphrasing the prominent emotion researcher Professor Joseph LeDoux, he told me:

         
            There are as many different definitions of emotions as there are people researching emotions. Possibly more, as people keep changing their minds.

         

         I’ve been involved in the world of academia and science for most of my adult life, so I know that professional scientists and academics constantly disagree.* It’s their favourite pastime, after consuming free wine at a conference reception.

         But even so, I reasoned there must be some consensus in the field of emotion research, right? Neuroscience wouldn’t function at all if 7nobody could agree on which organ the brain is, with some of us sure it was that wrinkly thing in the skull, while others insisted it was those long wriggly tubes in the abdomen. The whole discipline would be chaotic nonsense, and nothing would get done. 

         Nonetheless, while not that bad, the field of emotion research is indeed riddled with such uncertainties. Nobody denies emotions exist, but our understanding and concept of emotion is constantly changing and evolving over time, in ways that can be quite surprising.

         And this is far from a new problem. I’d read so many modern reports about scientists and psychologists ‘turning their attention to emotions’ in ‘recent decades’, that I’d assumed emotion research was about 100–150 years old.

         In truth, however, the study of emotions goes back thousands of years. Dr Firth-Godbehere identifies its starting point as having been with the Stoics, followers of Stoicism, one of the many philosophical schools of thought produced by the Ancient Greeks.

         Founded in the third century BC by Zeno of Citium, the main thrust of Stoicism was accepting the natural state of things, living in the moment, and applying logic and reason in all circumstances.2

         What with their enthusiasm for constant reason and logic, the Stoics also spent a lot of time pondering and studying emotions,3 insofar as they could with the facilities and approaches available at the time.† They were among the first to recognise emotions as separate ‘things’, aspects of the human mind distinct from thinking and behaviour.

         Predictably, Stoics often regarded emotions as unhelpful, identifying particular ‘passions’ including lust, fear, distress, and 8delight, and declaring them to be irrational, contrary to Stoic ideals.4 Such passions were to be resisted, because they cause people to perceive and behave towards things as they want them to be, not as they are. 

         This is a reasonable conclusion. For example, someone in the grip of lust can be rejected by the object of their affections multiple times, yet still pursue them nonetheless, because they want the situation to be different to how it really is, to what their eyes and ears are repeatedly telling them it is. Such behaviour is irrational, so against Stoic teachings (and also, often, the law).

         Stoics felt passions led to pathos, an affliction one suffers due to excessive passions interfering with the ability to reason.5 The only way to avoid pathos was to control or suppress the passions. They also believed that the way to truly avoid suffering was apatheia, the ultimate goal of Stoicism, a state of clear-mindedness where you’re able to think and react logically and reasonably, in all situations.6 Basically, Stoics were prototype Vulcans, two millennia before Star Trek.

         Sadly, Ancient Greek civilisation eventually came to an end, taking the Stoics with it. However, they had quite a legacy, and their impact is still visible today. Important aspects of modern cognitive behavioural therapy stem from the teachings of Stoicism.7 In the English language, we still use the word ‘stoic’ to describe someone unflappable, and ‘pathos’ to describe a quality that stirs up feelings of sadness or sorrow. Apatheia, in turn, is the distant ancestor of ‘apathy’. It’s a bit of a decline, admittedly, to go from meaning ‘the ultimate expression of human consciousness’ to ‘can’t be bothered’. Time is a great leveller.

         Why, though? Why did one particular strand of Ancient Greek philosophy end up having such an impact on modern society? Well, Stoic principles endured largely because they were widely integrated into religion, particularly early Christianity.8 For 9instance, Stoics, no fans of irrational lust, believed sex was only for reproduction during marriage.9 Much of Christianity still agrees. There are also many parallels between Stoicism and Buddhism, which focuses on achieving enlightenment by extinguishing all earthly desires through mental discipline and meditation.

         Although, Buddhism was founded by Siddhartha Gautama some 300 years before the introduction of Stoicism. So why not credit Buddhists with originating the study of emotions?

         It’s a fair question, and there may be some cultural bias at work here, but one thing the Stoics had going for them was a materialistic worldview: they believed that only things with a physical presence can be said to truly ‘exist’. And because when we experience emotions our heart rate increases, we cry, we blush, we smile, etc., the Stoics believed that emotions had a physical presence. That means it’s theoretically possible to identify and study emotions objectively. Scientifically.

         Religion doesn’t work that way. Buddhism, for all its positives, still includes concepts like karma and reincarnation, and, whatever your thoughts about such things, it’s hard to reconcile belief in the intangible, or spiritual, with objective analysis and hard data. Unfortunately, the co-opting of Stoicism into more (Western) religious principles and worldviews also meant more of the former, and less of the latter.

         Essentially, religion maintained and even furthered interest in emotions over the centuries after the decline of Stoicism. But this meant emotions regularly got tangled up with theological and faith-based priorities and practices. Not great for scientific understanding.

         However, emotions weren’t called that back then. They were ‘passions’, ‘sins’, ‘appetites’, ‘drives’, and so on. This remained the case until, in the nineteenth century, scientists got involved and staked a claim on the subject, by declaring that all those things were now called ‘emotions’, the term we still use today (for better or worse). 10

         This ‘rebranding’ was initiated via the popular lectures of Edinburgh Professor of Moral Philosophy and qualified medic Thomas Brown, regarded by some as ‘the inventor of emotions’.10 When books of Brown’s lectures entered circulation in 1820, his approach – subsuming all the previous ‘passions’, ‘appetites’, and ‘affections’ under the single category of ‘emotions’ – caught on.

         This was reinforced by another Scottish philosopher/scientist, Professor Alexander Bain, founder of Mind, the first journal of psychology and analytical philosophy. In his 1859 book The Emotions and Will,11 which many consider to be the first book about the psychological science of emotions, he wrote:

         
            Emotion is the name here used to comprehend all that is understood by feelings, states of feeling, pleasures, pains, passions, sentiments, affections.

         

         This scientific takeover of emotions was boosted further by yet another contemporary Scottish philosopher/professor, Sir Charles Bell, the man Bell’s palsy is named after.12 His interest in the facial nerves and muscles led him to study the facial expressions caused by emotions, which helped solidify the view of emotions as tangible, physiological processes, rather than spiritual, metaphysical things.

         Bell’s work and subsequent discoveries led to another influential book, The Expression of the Emotions in Man and Animals, written by a certain Charles Darwin.13

         All this helped establish emotions as something that had physical basis in the real world, and could therefore be studied. The Stoics adopted this stance thousands of years earlier, but it was the nineteenth-century Scottish scientists who really cemented this as an accepted ‘fact’, as Dr Firth-Godbehere explained: 11

         
            What Thomas Brown did, he put emotions in the brain rather than the soul – made them physical brain things in a more concrete way than those before him.

         

         You might think this would provide clarity for the scientific study of emotions. In many ways, it did. But also, it didn’t.

         Following this reclassifying of existing mental phenomena as emotions, in 1880 Reverend Doctor James McCosh (another prominent Scottish philosopher) published his own book The Emotions,14 with over one hundred examples of feelings, urges, longings, reactions, etc. that fell into the newly established category of emotions.

         That’s a lot of things. But was there a thorough, understandable, and consistent definition of emotion that applies equally to all of them? Something that would allow you to accurately determine what the label should and shouldn’t be applied to?

         No. And there still isn’t. Coming up with one has, thus far, been a considerable challenge for the scientists and experts concerned. Indeed, as Thomas Brown himself once said: ‘The exact meaning of the term emotion, it is difficult to state in any form of words.’15

         In 2010, psychologist Dr Carroll E. Izard16 interviewed numerous different experts from various areas of emotion research, to find what (if any) consensus there was regarding the definition and properties of emotions. The eventual summary this study produced was as follows:

         
            Emotion consists of neural circuits (that are at least partially dedicated), response systems, and a feeling state/process that motivates and organizes cognition and action. Emotion also provides information to the person experiencing it, and may include antecedent cognitive appraisals and ongoing cognition including an interpretation of its feeling state, expressions, or 12social-communicative signals, and may motivate approach or avoidant behaviour, exercise control/regulation of responses, and be social or relational in nature.

         

         If you’re anything like me, reading this left you more confused about what emotions actually are, not less. In fairness, it isn’t meant to be a definition, rather a summary of what current experts agree are the consistent features of emotions. Even so, it gives an indication of why our understanding of emotions, particularly in the scientific context, is still so limited, even though the average person is very familiar with them and seems to understand them intuitively.

         In essence, from a scientific perspective, the label ‘emotions’ is like the label ‘farm animals’. We all know what a farm animal is; cows, horses, sheep, chickens: those are farm animals. Eagles, octopuses, crocodiles: they are not farm animals.

         But scientists studying emotions are like vets responsible for treating a sick farm animal. They need to know specifics, or they can’t do their job. You can’t just say, ‘The farm animal is ill’. Is it a cow? Chicken? Dog? Pig? These all need to be treated in very specific ways.

         And because of the slippery, uncertain, often intangible nature of emotions, it’s like the vets in this analogy can’t even go to the farm and look for themselves; they must do it all over the phone.

         Ironically, one thing emotion researchers do genuinely agree on is that a reliable definition of emotions, one that works for everyone, would be very useful indeed. But such a thing, for now at least, seems constantly out of reach.

         The work continues, though. Emotion researchers are finding out more about how they work all the time, and presumably they’ll be able to clarify exactly what they are, eventually.

         One unexpected positive about the persistent confusion around emotions was that it gave me some perspective on my own 13emotional ignorance. I may not have had a clue about how they work, but apparently the same can be said of a lot of people. Even the experts. So, there’s that. But still, it was a concern for me and my objectives.

         However, this wasn’t as big a problem as it may seem. It’s actually familiar ground for neuroscientists like myself. After all, as with emotions, it’s very difficult to specifically define things like thoughts, minds, sensations, and so on. Most of the important things our brains do are slippery and intangible in nature. But we still study those all the time.

         How? By focussing on the tangible, on the things we can see, assess, measure, and define. In this case, we focus on the biological, physiological processes that occur when we experience emotions. We may not need a specific verbal definition of what emotions are, if we can see what’s going in our brains and bodies when they occur. That will give us a much better idea of what they are, and do.

         The philosophers and historians had done their part, but now it was time to let the scientists take over the exploration of emotions. Let’s just say, I had a good feeling about this …

         A body of emotions

         When my father was taken into hospital, I didn’t cry.

         I wanted to. I was really worried about him, and beside myself with frustration about the dire situation we were all in. And this wasn’t some macho posturing thing; at the time, I was stuck at home with my wife and two small children, so such posturing would have been a complete waste of time even if I were that way inclined.

         But nonetheless, I didn’t cry. Not right away at least. I did eventually, but in brief fits and starts. And if I’m being honest, when I did cry, contrary to what is often asserted, I didn’t feel much better. I was as upset as before, but now with wet, red eyes and a leaking 14nose. I was also making weird noises that alarmed my neighbours. Overall, crying didn’t really improve my situation.

         I was dwelling on this because of what I’d read about the Stoics, and their thoughts on emotions. Specifically, their conclusion that emotions are distinct, tangible things, because they’re expressed in consistent, specific ways by our bodies. We don’t just experience emotions mentally; we express them physically, often without meaning to.

         I figured that if I could find out why this happens, why emotions have such physical effects on our bodies, maybe that would help clarify what emotions actually are, how they work, and why they were affecting me so.

         And one very familiar, and overt, example of emotions leading to reactions in the body, is crying.

         So, why do we cry?

         I don’t mean ‘what things make us cry?’, because that applies to everything from chopping onions to dust in the air, from a heart-breaking loss to receiving a swift kick in the gonads. No, I mean, why do we cry at all? Why did evolution think leaking water from the eyeballs was a useful ability?

         Here’s the thing: for all that it’s a common, fundamental thing we all do, even if we just take crying to mean ‘producing tears’,‡ it’s surprisingly complex.

         For instance, humans have three types of tears.17 There are basal tears, the fluid produced constantly that forms the three-micrometre-thin liquid film coating our eyes at all times, keeping them clear, lubricated, and healthy.18, 19

         When dust, grit, or vapour from chopped onions gets into our eyes, we produce reflex tears, to clear the ocular intrusion, like using the shower to flush a spider down the plughole.

         15Finally, there are psycho-emotional tears, produced when we experience powerful emotions: usually sadness, but also anger, happiness, and others. But while the other tear types have obvious functions, what’s the purpose of tears when we’re sad? You can’t wash a negative emotion out via your eyes (or so I’d always assumed).

         There are many theories as to what function psycho-emotional tears serve.20 One is that they broadcast our emotional state; they display to those around us that we need help. Or, that we’re available to help, or share, if it’s a positive emotion.

         But then, research reveals that tears caused by emotions are chemically different to those produced via eye irritation.21 If tears were purely for display purposes, just there to be looked at, this wouldn’t be necessary.

         Emotional tears contain oxytocin and endorphins, ‘feel good’ chemicals, that improve mood when absorbed through the skin.22 That’s presumably handy when you’re sad. However, producing very small doses of such chemicals and dribbling them down our cheeks is a rather inefficient means of administration. It’s presumably impossible to get high off your own tears (although that would explain the popularity of misery memoirs).

         Other studies show that, when inhaled, women’s tears suppress arousal and testosterone levels in men.23 It’s unclear if the same thing happens with women and male tears, but it’s not unheard of for women to show behavioural changes24 after inhaling other people’s secretions.§ Either way, it does suggest that our emotional tears are chemically influencing those around us. Which is somewhat creepy.

         This also shows that the connection between our emotions and our physiology is much deeper and more profound than many may assume. Far from being just abstract, intangible products of our 16minds, with no more physical substance than our shadows, our emotions can affect our bodies at the most fundamental biochemical levels. 

         Obviously, I’m not the first to notice this. As we saw, the Stoics were flagging this up millennia ago. And it’s also evident in how much the language around emotion centres on organs and body parts that aren’t the brain.

         All things romantic refer to the heart, and conversely we experience ‘heartache’ or ‘heartbreak’ when romance goes wrong. We have ‘gut’ feelings, for decisions or inclinations arrived at instinctively, unthinkingly, often via emotions. Powerful emotions can leave us ‘breathless’, bringing the respiratory system into play. Angry ranting is often referred to as ‘venting your spleen’. Happiness regularly brings about a state of calm and relaxation, suggesting a drop in muscle tension. Or, if we’re highly amused, it can lead to ‘belly laughs’. And how many ways of describing fear are just variations on ‘I soiled myself’? Our bowels and waste systems respond to emotions too, even though we’d rather they didn’t.

         It’s often a useful shorthand for people, particularly neurobods like myself, to differentiate between brain and body as if they’re separate things, with the brain piloting the body like it’s some elaborate meat vehicle. But the implication that they’re completely distinct entities is wrong; as the many links between emotions and bodily functions reveals, they’re extensively intertwined and overlapping.

         After all, the brain, for all its powers, is still an organ. It needs the body in order to survive and function. The upshot of this is, while the brain undeniably controls and influences the body, the reverse is also often true, and our body influences our brain in various ways.

         The central nervous system, the brain and spinal cord, is located within the skull and spine, hence damage to these areas can be so 17significant (and devastating). But the central nervous system interacts with the rest of the body via the peripheral nervous system,25 another complex network of nerves and neurons, which links the central nervous system to all the other organs and tissues.

         It has two components. One is the somatic system, which conveys sensory information from the organs (temperature, pain, pressure, etc.), and sends motor signals to the muscles, allowing us to consciously move our bodies.26

         The other is the autonomic nervous system,27 which oversees unconscious processes: anything that happens without us thinking about it, like sweating, heart regulation, liver function, etc.

         The autonomic nervous system is itself made up of two distinct parts, the sympathetic and parasympathetic nervous systems. The sympathetic system fires our internals up to deal with dangers and threats; it induces the famous ‘fight or flight’¶ response.28 The parasympathetic system essentially does the opposite: it keeps our biological processes in a calm, relaxed, ‘baseline’ state, often termed ‘rest and digest’.29 The general activity within our bodies and organs is maintained by a careful balance between these two autonomic systems.

         Here’s the cool bit: these peripheral nervous systems are largely (although not entirely) regulated by the brain. Specifically, by one of the deeper, more fundamental brain regions, the hypothalamus,30 a key region responsible for ‘controlling’ what’s going on in the body.

         Accordingly, the hypothalamus also oversees the endocrine system,31 which is where our brain influences our metabolism and bodily function via hormones: chemicals secreted into the bloodstream. In a sense, the endocrine system is to the nervous system what physical or ‘snail’ mail is to email. As in, they both send and receive information, they just differ in terms of speed and capacity.

         18The point of telling you this is that these unconscious autonomic and endocrine systems are how our emotions influence what’s going on our body.32 That’s why an emotional experience invariably comes with many physical aspects: your heart rate alters; your stomach clenches or you feel sick; you cry; your skin flushes or goes pale as blood is directed to it or away from it; and you feel the urge to, shall we say, ‘relieve’ yourself. These are all functions of the autonomic nervous system, the activity of which is often beholden to a brain, a brain that’s often experiencing potent emotions.

         But it’s not all one way. Weird as it may sound, our bodies can also influence the emotions occurring in our brain. The tail does indeed wag the dog, and surprisingly often.

         Obviously, if you break your toe, get food poisoning, or a vicious cold, this makes you very miserable, or angry. That’s technically your body dictating the emotions your brain is producing. However, I’m referring to more complex, subtle, and less indirect ways in which your body can influence your emotions.

         For instance, you may have heard the term ‘hangry’, the phenomenon where you’re more irritable or grumpy when you’re hungry. It may seem like this is just some social media-friendly portmanteau, but being hangry is a legitimate phenomenon, according to numerous studies. One eyebrow-raising experiment, led by Professor Bushman of Ohio State University, found that married couples show greater levels of aggression towards each other|| when they have lower blood sugar.33

         It makes sense; the brain depends on glucose, i.e. blood sugar, to do everything it does, and things go awry when it can’t get enough.34 So, logically, blood glucose levels in the body affect what the brain can do, like exert self-restraint and control aggressive 19impulses. And blood glucose levels are determined by the digestive system, as well as the liver and muscles, and the myriad hormones they secrete and respond to.35 So, there’s one instance of the other organs dictating what the brain can do, emotionally. 

         In fact, the digestive system is getting much attention lately for its surprisingly important role in our mental state and emotions. Rather than just a long wobbly tube that food passes through, the digestive system is incredibly sophisticated, with a suite of specific hormones,36 a dedicated branch of the nervous system (the enteric nervous system, which is so complex it’s often dubbed ‘the second brain’37), and trillions38 of diverse bacteria forming the gut microbiome. Seriously, the digestive system could challenge the brain for the title of ‘most influential organ’.#

         Given all that, it’s unsurprising that the digestive system seemingly wields considerable influence over brain function and mental health, thanks to what scientists have termed the ‘gut–brain axis’,39 something providing a new frontier in health and wellbeing research, offering new avenues for treatments for conditions such as depression.40 Far from being a meaningless cliché, it seems that science itself is ‘following your gut’. That phrase is blatantly more valid than many assume. In any case, that’s another way the body influences emotions.

         But how? How, or even why, would the digestive system, or any other organ, so profoundly influence the emotional processes in the brain?

         As well as the blood sugar factor, what goes on in the gut affects the chemical makeup of the whole body – it’s where all the important chemicals we need to live enter the body, after all – and this would predictably have a knock-on effect on the brain, which responds and reacts to the chemical environment around it, like any other organ.

         20There’s also our friend, the endocrine system. As well as producing and releasing them, our organic brain responds to hormones. And the gut, kidneys, liver, body fat, and more: they all produce hormones that our brain can detect and react to, meaning a direct effect on our brain and our emotions.**41

         But there’s an even more direct way for the body to influence the brain: via the vagus nerve.42 This is one of the twelve cranial nerves, incredibly important nerves that emerge directly from the brain and connect it to important parts of the body, like the ears and eyes. They’re vital conduits that relay crucial signals, like much of our sensory information, to the brain.

         The vagus is the largest of the cranial nerves, because while most of the twelve connect to parts of the head and neck, the vagus connects the brain directly to nearly all organs lower down. It’s the biggest part of the parasympathetic system, exerting direct influence over organs and tissues including the heart, lungs, digestive system, bladder, sweat glands, and more. And the reason it is so relevant to the physiology of emotion is that around 80–90 per cent of the neurons and fibres that make up the vagus nerve are afferent, meaning they carry information from the organ and to the brain.††

         This means that there is a direct line of communication open between the lower organs (as in, those below the head) and the brain at all times. Essentially, the vagus nerve allows the brain to ‘know’ what’s going on with all the different parts of the body, at any given moment, and to respond accordingly.

         Have you ever wondered why some people say things like, ‘My joints are aching, that means it’s going to rain’? This could be why. Their joints may be responding to the drop in air pressure that 21comes before rain. This sensation is relayed to the brain via the vagus nerve, and the powerful brain recognises that this often happens right before a downpour, and puts it all together. 

         As you can imagine, vagus nerve activity, aka ‘vagal tone’, is a big factor in our emotions, particularly the physiological aspects.43 It’s believed to be the means via which the gut influences our mental health,44 because if there’s a problem in your vitally important gut, the vagus nerve means your brain knows about it immediately. And if the signals your brain is receiving from a very important source are just constantly saying, ‘SOMETHING’S WRONG!’, this would presumably cause a negative emotional reaction to occur, and to occur often.

         Accordingly, vagus nerve stimulation is increasingly used as a treatment for depression and anxiety, both widespread disorders strongly linked to poor emotional control.45, 46

         Here’s a thing, though: even considering everything we’ve covered so far, if there’s one thing that’s consistent and everyone can agree on, it’s that it’s the brain that’s generating emotions, right? The body may be sending important information which determines which emotions occur, but the brain’s still the one producing them. Even if it is supplying the raw materials, the body isn’t ‘creating’ the emotions, any more than the truck that delivered the bricks is responsible for the building of a house.

         Because why would you expect any organ other than the brain to produce emotions? Where does that end? Are we going to make our lungs do maths? Or let our kidneys store memories? Or use our bladder to read a map?‡‡ Surely, if there’s one thing that everyone researching emotions can agree on, it’s that they come from the brain. However, even here the consensus isn’t 100 per cent, 22because some scientists argue that the body is indeed responsible for ‘creating’ emotions. 

         There’s a theory called the somatic marker hypothesis,47 which argues that emotions come from the brain only after it receives specific arrangements of signals from the body. For example, something happens (e.g. we almost get mown down by a car while crossing the road), and, via information relayed from our senses, our body reacts (increases heart rate, tenses muscles, drains blood from face, etc.), often before our conscious brain processes have a chance to really ‘think’ about it, in any appreciable way.

         These unconscious signals from the body, the heart rate and muscle tension and so on, are unavoidably relayed to our brain. These are the ‘somatic markers’. Over time, the brain learns the particular emotional response that is required when the body produces these somatic markers. So, if we encounter something that causes our heart rate to go up and our muscles to tense again, that particular combination of somatic markers tells our brain to make us experience fear.

         If anything, this suggests that emotions are determined more by the body than the brain. It’s the specific assembly of bodily responses that dictates which emotion is experienced. The brain’s job is to interpret them in a way that makes sense.

         It’s a subtle difference maybe, but an important one; going back to the previous ‘building a house’ analogy, it suggests the body’s role isn’t supplying the bricks to the builder of emotions that is the brain. Rather, it’s the architect. The body supplies the blueprints of emotions, not the raw materials, and the brain follows the body’s instructions for creating them.

         It’s intriguing, and there is some evidence for it,48 but the somatic marker theory is by no means universally accepted. Many scientists have highlighted its limitations,49 like how we regularly experience emotions without an event to trigger them.

         We’ve all been there: you’re strolling along, minding your own 23business, when suddenly, for no discernible reason, your brain dredges up the memory of a horrendously embarrassing experience from your past (usually from your teens), and you’re left trying to cringe yourself inside out on the street corner. In such instances, there was nothing external for our body to react to. Yet, we often experience emotions without any obvious ‘somatic markers’ present. That surely undermines the eponymous theory, somewhat?

         Proponents have addressed this problem by suggesting an ‘as if’ body loop,50 where the brain effectively simulates somatic signals ‘as if’ the body is sending them, and can thus generate emotions independently. However, this is a rather inefficient process. Having to simulate what the body does before emotions can be induced adds several layers of ‘admin’ for the brain, an invariably frugal organ. This seems especially unlikely considering how immediate our emotional responses typically are.51

         Overall, the somatic marker hypothesis is just one of the many theories out there regarding how emotions work, in the neurobiological sense. But that it’s taken as seriously as it is shows that any ideas about the emotions being purely abstract processes, contained entirely within the mind and/or brain, need to be ditched.

         Our emotions have a big impact on our physiology, and vice versa, from sadness changing the chemical composition of our tears to the bacteria in our guts being able to influence our mood. It’s impossible to deny that our bodies are riddled with emotion, and that emotions clearly do have a tangible, physical presence. And if that’s the case, it may be something that science can observe, record, maybe even control.

         And this made me wonder: maybe that’s what was stopping me from crying during such an emotionally fraught time? Maybe it wasn’t my brain (which has always served me well, admittedly) that was ‘out of whack’, but my body. After all, it was the more physical aspect of my emotional reaction that I felt was absent, or 24insufficient. And I admit that while I’ve spent many years using my brain, I have kind of taken my body for granted.

         I did start going to the gym more once I began working from home but, if anything, my body liked that even less. It certainly complained a lot. So maybe it’s turned against me? Maybe it’s gone on strike, so is denying me the critical emotional responses when I need them the most?

         However, this explanation assumes there’s a clear separation between my body and brain. And I’ve already specifically stated, repeatedly, that this is not the case! The whole point of me doing this was to reduce my emotional ignorance, not enhance it.

         Also, if I keep anthropomorphising my own body as if it’s some distinct entity rather than, you know, me, they’re going to take my science licence off me.

         Nonetheless, at this point it was impossible to deny that emotions have a far more ‘physical’ presence in our bodies than I’d ever appreciated, one that extends far beyond the boundaries of our brains.

         And if that’s the case, shouldn’t it be possible, like it is with memories and sensations like pain, to at least get a rough idea of the fundamental physiological form specific emotions take within us? And to use that in turn, to figure out how they work, and how and why they affect us like they do?

         A logical argument, no doubt. Unfortunately, I soon discovered that following through with it presented a rather considerable challenge. A challenge I would have to face up to.

         Emotional face-off

         When people heard the news about my father’s hospitalisation, many got in touch to see how I was doing. This led to a lot of people asking me, ‘How are you feeling?’ And I gave them a strictly honest answer, which was, ‘I don’t know’.

         Technically, this was accurate in two ways. I genuinely didn’t know 25how to describe how I was feeling; I was in uncharted emotional waters for me, and I lacked the experience or vocabulary to convey it. But I also don’t know how I feel things in general. As in, I don’t know how feelings, emotions, work in the brain, and how we end up experiencing them. I was subtly admitting my own emotional ignorance.

         For the record, I’m fully aware that nobody was actually asking me the mechanism via which I was experiencing emotions. But, in my defence, I was mentally in a very bad place, and if I want to use harmless but woefully analytical wordplay as a coping mechanism, then that’s what I’ll do!

         It did make me wonder, though: what should I be feeling at that point? What is the correct and appropriate emotional reaction in this scenario? I should be sad, obviously. Or maybe scared? Or even angry, at the unfairness of everything? Or all three?

         Can you combine these distinct emotions, and feel them all at once? Or do emotions have a ‘one in, one out’ policy? Is there a specific emotional reaction for every feasible scenario? Or do we have a sort of ‘basic range’ of emotions that we combine in interesting ways, like how the limited range of notes produced by piano keys can create many different concertos?

         This question, it turns out, is a particularly important, and rather contentious, one in the field of emotion research.

         Dr Tim Lomas’s ‘Positive Lexicography’52 is an ongoing project to catalogue non-English terms for specific emotional experiences with no direct translation. The German Schadenfreude (‘pleasure at the misfortune of others’) is probably the most famous example of such a thing. Others include Norwegian utepils (‘to sit outside on a sunny day and enjoy a beer’), Indonesian jayus (‘an unfunny joke told so poorly that one cannot help but laugh’), and, from the language of my own country, Welsh hiraeth (‘a particular type of longing for the homeland, or the romanticised past’). 26

         At present, the lexicon has over a thousand entries. Does that mean there are over a thousand distinct human emotions that humans experience?

         Unlikely. They’re arguably all variations on/combinations of more familiar, ‘basic’ emotions, given a unique label by a particular culture; for example, utepils is surely just a particular expression of happiness. We English speakers do this too; Dr Firth-Godbehere described the mix of fear and disgust we in the West have labelled ‘horror’.

         But if these thousands of emotional experiences are all combinations or variations of more fundamental ones, what are the fundamental ones? How far down can you go, before you hit emotional bedrock?

         At present, nobody is completely sure. Yet this is likely to be a crucial point. When we discovered that germs were the basis of much illness and disease, it totally revolutionised medicine and public health, saving literally millions of lives. Maybe establishing the basic elements of emotions would yield similar gains, albeit of a more psychological slant, revolutionising mental health rather than physical health?

         The emotion research community is seemingly split into two sides over this question. One side believes there are indeed a small number of basic emotions, innate to every human brain, which give rise to all the other known emotional states. The other side argues that there are essentially no basic emotions, that the fundamental substance of emotion is something deeper and more general called ‘affect’, and our brains learn to create emotions essentially ‘on the fly’, as and when needed.

         Both have good reason to think what they think, and interestingly, a lot of the debate stems from a surprising source: the human face.

         Our faces are important to us humans. That’s a fact. Our brains have a dedicated neurological region, the fusiform face area,53 27specifically for recognising and reading faces. This helps explain why we’re so good at recognising whether or not a smile is ‘genuine’,54 or why eye contact is a vital element of trust and communication,55 or why we see faces even when they’re not there,56 and so on. Our brains have evolved to utilise faces in so many situations and are constantly seeking them out.

         Another crucial property of our faces? Displaying our emotional state. Our faces are constantly reconfiguring to produce expressions that reflect the emotion we’re experiencing. That’s why if someone’s sad, angry, happy, disgusted, etc., we can usually tell just by looking at them.

         This normally happens automatically, without us thinking about it. If anything, it’s actually quite hard to consciously adopt a convincing facial expression for an emotion we’re not experiencing. If you’ve been made to ‘smile’ for your 743rd successive wedding photo, you’ll know this is true.

         Because it happens consistently and involuntarily, it suggests a direct neurological link between our brains and our faces, allowing the emotions occurring in the former to be reflected in the latter (as noted by Charles Bell and Darwin in the nineteenth century57).

         Therefore, logic suggests you can work out what’s going on emotionally in the brain by studying the face,58 like how you can learn a lot about an animal by the tracks it leaves through the undergrowth. Much of the most prominent emotional research rests on this premise.

         The most influential scientist in this area is Dr Paul Ekman. Before his work in the 1970s, it was believed that facial expressions signifying emotions were learned from those around us,59 much like how we acquire the words and language we’re eventually fluent in. We’re not born with them, they’re not innate – it’s nurture, rather than nature. 28

         However, Ekman’s studies showed that people from very different cultures often use the same facial expressions to display the same emotions.60 This was important, because if facial expressions really were learned, cultural things, this would be like all the world’s different cultures ending up speaking English, independently of each other. This is ludicrously unlikely,§§ a premise best kept to old Star Trek episodes.

         Ekman’s findings suggested that a far more likely explanation is that emotional facial expressions are a fundamental evolved property of the brain. Just like how the overwhelming majority of humans, regardless of background, end up with five fingers on each hand, we all have the same facial expressions for certain emotions. Nobody learns to grow five fingers.

         Specifically, Ekman identified six emotions with the same facial expressions across cultures: Happiness, Sadness, Anger, Fear, Disgust, and Surprise. These were dubbed the ‘basic’ emotions, and are still regularly referred to as such today.

         Initially, critics argued that many cultures having common facial expressions could instead be explained by the level of cultural cross-pollination which had occurred throughout human history, most of which had taken place long before Ekman’s research in the 1970s.

         In response, Ekman applied his research methods to the Fore people of Papua New Guinea, a remote tribal community that had experienced little contact with the outside world.61 If Ekman’s critics were right, and the reason most cultures used the same facial expressions was because they’d all learned them from each other over centuries of interaction, then the Fore people should have noticeably different expressions to everyone else. Because they’d experienced little to no cultural mixing, they would have their own unique emotional expressions.

         29And what do you know: the Fore people did use familiar facial expressions for specific emotions. In the realm of emotion research this put the theory of universal basic emotions front and centre. The six basic emotions theory has influenced and defined a great deal of research and development since then, in areas as diverse as psychological evaluation, facial recognition software, even marketing algorithms.

         However, the six basic emotions theory is by no means without issues. For instance, why is ‘surprise’ included? It’s more fleeting than most emotions, and linked to even more fundamental processes, like the startle response.62 There’s debate over whether surprise counts as an emotion at all, let alone a ‘basic’ one.63

         This dispute isn’t great for the basic emotion theory’s credibility. It’s like if someone claiming to be an expert in the history of popular music kept insisting that Homer Simpson was a founding member of the Beatles. That would cast doubt on everything else they said.

         Similarly, a 2014 study from the University of Glasgow, using advanced computer modelling of expressions, reported that expressions of anger and disgust, and fear and surprise, have features in common, and therefore should be merged into one core experience, suggesting there are only four basic emotions.64 These are just some of the challenging findings that have come to light.

         Another issue is that while our faces undeniably display emotions, it doesn’t automatically follow that all basic emotions cause involuntary facial expressions. What expression does a person experiencing pride, or satisfaction, have? Your face is also capable of adopting an expression you’re not feeling, hence the term ‘resting bitch face’.

         Ekman himself has acknowledged this, later expanding his own system of basic emotions to include ‘invisible’ ones, like pride, guilt, embarrassment, etc.65

         So, even among those who support the theory of basic emotions, there’s uncertainty, disagreement, and dispute. But then, there 30are those who are unconvinced by Ekman’s original findings and subsequent claims, due to issues and potential problems that have come up since.

         For instance, the photos of facial expressions used in Ekman’s research were of (American) actors who’d been told to look ‘scared’ or ‘disgusted’. But is that a valid representation of how facial expressions of emotions usually work? Because when most people feel scared or disgusted, they don’t put conscious effort into showing it on their faces, as mentioned earlier.

         When similar studies were conducted which used candid shots (where people with emotional facial expressions were photographed discreetly), general recognition of what emotion was being displayed dropped from around 80 per cent right down to 26 per cent!66 Also, studies using more advanced modern methods have revealed that the facial expressions of different cultures, how they recognise and respond to them, do have some marked differences after all.67

         The ramifications and interpretations of these studies can be discussed at length, but it looks increasingly like the idea of universal basic emotions, expressed and recognised via the face, is not the whole story. And there’s a growing effort in emotion research to challenge its dominance.

         One person spearheading these efforts is Professor Lisa Feldman Barrett of Northeastern University. In her book, How Emotions Are Made: The Secret Life of the Brain,68 she explains how, as an aspiring researcher in the 1990s, she studied the effects of emotions on self-perception. Only, none of her experiments and studies were working, as subjects repeatedly failed to differentiate between sadness and fear, anxiety and depression.

         According to the accepted wisdom, this shouldn’t happen. Sadness and fear are basic emotions with universal facial expressions. Your average person should be able to tell them apart easily. And yet, every time Barrett tried to get her subjects to do 31that, they struggled. She eventually found an increasing number of other experiments and data reporting similar issues. It was then discovered that even minor changes to the methods used in Ekman’s original ground-breaking experiments produced very different results.69

         For instance, the original studies asked subjects to match a facial expression to an emotional statement, e.g. ‘This person has just won millions of dollars’, which would be matched with the ‘happy’ expression. But if you just gave subjects a photo and asked, ‘What emotion is this person showing?’, the average performance accuracy dropped through the floor.

         Either Barrett and dozens of other experienced researchers were all doing something profoundly wrong, or the theory of basic universal emotions was itself flawed.

         As a result, a growing number of researchers now contend that basic emotions don’t exist. Instead, they propose the ‘constructed emotions theory’. This argues that emotions, even what we’d label ‘basic’ ones, are not hard-wired in the brain, but created in the moment, as and when needed, based on raw sensory data, memory and experience, body responses, and anything else the brain has access to (which is a lot).

         Although it seemingly flies in the face of common sense, the idea we ‘make up’ our emotions moment by moment is an increasingly accepted position, with ever more evidence in favour of it.¶¶

         Think about it: do we pull the exact same facial expression every time we feel a certain emotion? Any decent actor would tell you we definitely don’t. Do we all experience the same emotional reaction to the same things? No way. There are songs or foods or artworks or individuals out there that inspire tremendous joy and pleasure in 32some, visceral loathing in others, and anything in between. 

         Even within ourselves, we don’t always have the same emotional reaction to the same thing; context is key. Seeing your romantic partner can fill you with extreme happiness a week into your relationship, or agonising sadness a week into your breakup.

         If, as Ekman’s theories argue, our emotions were hard-wired, with accompanying facial expressions, they should be much more consistent than is demonstrably the case. Hence the increasingly prominent argument that the brain creates our emotions anew depending on the situation and context. Even if there is a direct connection between the emotions in our brain and the expression on the face, it’s presumably a single thread in an exceedingly complex tapestry.

         Also, the idea that our brain is spontaneously creating our emotions moment by moment is by no means far-fetched. For instance, our vision starts as simple pulses of neuronal activity, relayed to the brain by the retinas in our eyes, which can only detect three different wavelengths of visible light.70 Basically, our eyes can only ‘see’ three colours. And yet, from this meagre information, our brains are constantly constructing an ever-changing rich and detailed visual experience.

         Our brains are also believed to do something similar with memories, that they’re regularly ‘rebuilt’ from discrete elements stored in the cortex, as and when needed.71 This would explain why our memories are so pliable, so prone to shifting and changing with time and context.

         Essentially, if our brains are constantly creating, from basic components, both our memories and our vision, why wouldn’t they do the same with emotions? That’s basically what the theory of constructed emotions, the constructivist view, is arguing.

         In truth, the ‘Basic emotions versus Constructivism’ debate is far from settled. Both have much supporting evidence and, given 33the slippery and poorly defined properties of emotions – not to mention the difficulty of getting reliable hard data from the workings of the brain – a conclusive answer one way or the other remains a long way off.

         It did make me wonder about my own emotional ignorance and incapacity, though. My inability to cry, my difficulty in recognising what I was feeling: what was the cause of that? The basic emotion theory suggests something could have gone awry with the fundamental circuitry in my brain. But if the constructivist argument is correct, it could be that my brain just hasn’t figured out how to create and deal with the ‘appropriate’ emotional response yet, as I’d not gone through such an experience before.

         The former implies a physical problem in my grey matter, which is unsettling, while the latter suggests a deficit I could remedy with patience and familiarity. I’d be lying if I said I didn’t find myself leaning towards the constructivist theory as a result. But then I remembered that that’s not how science works. You can’t just choose one argument because it strikes you as more ‘pleasing’.

         Although, preferring one theory of emotions over another because it’s more emotionally reassuring is amusingly ironic. It also suggests that I’m not quite so emotionally stunted after all.

         But still, that’s no excuse to abandon my scientific principles. It’s no good trading emotional ignorance for regular ignorance. So, instead, my quest for emotional intelligence led me to an obvious follow-up question: if the body is reflecting the emotions happening within the brain, where in the brain are these emotions actually coming from?

         Emotions in the brain

         Isolating and observing a specific bit of the brain, and confirming that it’s performing a specific function, is a fiendishly difficult process at the best of times. When what you’re looking for is something that 34still thwarts efforts to scientifically define it, it’s harder again.

         There’s also another issue that confuses matters: widely held assumptions and ideas about how emotions work in the brain, which we know are scientifically invalid, but still refuse to die, like one of Tolkien’s elves. Or a particularly irritating bluebottle.

         The most common example is probably the whole ‘left brain/right brain’ claim. This contends that the left side of the brain is logical and analytical, while the right is creative, expressive, emotional. So, if you’re a reserved, stoic sort, you use your left brain more. Meanwhile, if you’re more extroverted, emotive, and artistic, you use your right. This claim pops up in many an inane quiz on social media, which purport to give you a questionable psychological analysis via a few banal multiple-choice questions, or just having you stare at a revolving shape for a bit.

         Let’s be clear: this left brain/right brain claim is wrong. Or is, at least, an obscenely simplified view of how the brain operates. However, in my efforts to debunk it as thoroughly (and snarkily) as possible, I found that there are actually a few underlying scientific truths to it. I’ll confess, this annoyed me.

         Firstly, just to confirm, the human brain does have two sides, two hemispheres. That’s why it resembles a pair of large walnuts glued together at the base. Or a set of mummified buttocks. Point is, there is indeed a distinct left and right side of our brains.

         Exactly why the brain is like this is unclear, but for half a billion years pretty much all organisms have adhered to a symmetrical form, and there are numerous possibilities for what the advantage of this is.72 But whatever the reason, our brains have distinct left and right hemispheres, connected via the corpus callosum, a thick band of white matter tracts that relays information between them, like a powerful (but squidgy) broadband cable.

         There’s evidence linking greater thickness of the corpus callosum to higher intelligence,73 which makes sense: a thicker corpus callosum 35means more connections between brain hemispheres, so the brain presumably has greater ability to access and use information from both sides. You’d expect this to manifest as higher intelligence. This connection between hemispheres is particularly useful because, while they look like mirror images of each other, they are indeed functionally different, meaning they do different things.

         The left hemisphere seemingly takes the lead with language processing,74 while the right handles tone, pitch, and other fundamental sounds.75 Studies also show an emphasis on global and local perception, in the left and right hemispheres, respectively, meaning the left hemisphere is more concerned with ‘big picture’ perception, while the right takes care of the fine details; the left brain sees the forest, the right brain sees the trees.76

         So, the left and right side of the brain do indeed do different things, or similar things in different ways. And yes, people do usually have one hemisphere that is dominant, hence we’re left- or right-handed.||| There’s also evidence suggesting that your dominant hemisphere influences your emotional capabilities.77 Does this mean that the idea of the right hemisphere being responsible for all emotions is correct after all?

         Not quite.

         Back when brain-scanning technology was just becoming widespread, a growing body of evidence did support the idea that emotions are processed differently by the separate hemispheres.78 Unfortunately, more advanced modern analysis and methods revealed that the situation is far more ambiguous.79

         However, if you step back and look at it logically, given the size of the brain, how much goes on within it, how intensely interconnected it is, and how small and localised individual parts of the 36brain can be while still having numerous diverse roles, attributing one specific function like emotions to an entire brain hemisphere is somewhat farcical. It’s like insisting that everyone in the southern hemisphere on planet Earth is a great dancer, while everyone in the northern hemisphere can’t dance because they’re doing their tax returns. Such a claim would be ludicrous, and the same is true here, no matter how many memes and quizzes trumpet it uncritically. 

         So, if not one specific hemisphere, where in the brain do emotions arise from?

         For a long time, emotions were believed to be the responsibility of the limbic system,80 the brain region that essentially sits on top of the ‘reptile brain’. The reptile brain, the label applied to the most primitive parts and processes of the brain (which have been around since dinosaur times, hence ‘reptile’, presumably) is actually the lowest layer of what’s known as the ‘triune brain’81 model. This model proposes that the brain has three distinct layers, from the oldest at the bottom to the ‘newest’ and most sophisticated at the top.

         The newer, smarter brain regions grew, evolved, out of the lower, more primitive ones, like a muffin, with a big bulbous top expanding out from the doughy base. Or like the rings of a tree, getting newer, and bigger, as you move from the centre of the trunk to the perimeter. But this tree is getting increasingly intelligent with each new ring.

         As stated, the reptile brain is the bottom layer of the brain, responsible for basic physiological functions, like breathing, etc. The topmost layer – the huge wrinkly bit on top making up the bulk of the brain – is the cortex, or neocortex82 (labels vary depending on who you’re talking to). It’s the ‘human’ bit of the brain, which does the impressive intellectual stuff.

         Sandwiched between these two is the ‘mammal brain’, often referred to as the limbic system.83 ‘Limbic’ is derived from the Latin word limbus, which means ‘border’ or ‘edge’, because the limbic system forms the border of the cortex, before the brainstem begins. 37

         For a long time, the limbic system was believed to handle all the brain functions more complex than basic physiological processes, but more fundamental than the really sophisticated, intellectual stuff. Things like learning and memory, motivations and drives, reward and pleasure, conscious movement control, and, of course, emotions.84 The higher, human brain, the top layer, the last bit to evolve, gives rise to ‘conscious’ things like analysis, language, attention, reasoning, and abstract thought.

         The obvious conclusion here is that emotions are subconscious processes. They’re produced by the limbic system, a brain region which pre-dates consciousness as we know it, so they occur in the brain below consciousness, both figuratively and literally. Seems clear-cut, right?

         Unfortunately, once again, it’s not that easy, because the extent to which emotions occur consciously or subconsciously is another ongoing debate within the field of emotion research. A big part of this is the fact that the idea of a clearly defined limbic system that handles emotions (and more) is over 130 years old. However, in the light of modern evidence and our advanced understanding of the workings of the brain, it’s another thing that’s fallen out of favour. ‘Limbic system’ is still a widely used term for that general region of the brain, but the idea of it being a functionally well-defined, self-contained brain region is increasingly hard to support85 in the face of the ever-increasing evidence revealing just how extensively connected everything in the brain is to pretty much everything else.86

         One thing that particularly messes up the ‘emotions must be a subconscious thing because they come from the limbic system’ argument is that we now know that limbic areas have extensive two-way connections to the higher conscious regions, so both can influence and affect the other, in numerous ways.87 Ergo, our conscious brain regions could easily be inducing our emotions, via 38their extensive links to the limbic areas. Many argue that this is exactly what happens.88 The point is, even if emotions do emerge via the limbic system, we can’t say for certain that they originate from there. It could be that this is like assuming all your letters are written by your postman. Again, it’s an ongoing argument.

         The widely accepted view today is that there is no one particular emotional ‘bit’ in the brain, no one specific section you can point at and say ‘emotions come from there’. Instead, emotions are supported by a variety of networks or circuits,89 where varied and widespread brain regions work together to create the experience of emotions that we all know and recognise (but struggle to describe).

         This still doesn’t really answer the question of where emotions ‘come from’ in the brain, and what processes give rise to them. For instance, a more modern view90 is that emotions, and our reactions and behaviours induced by them, are processed by a circuit that includes the dorsolateral prefrontal cortex, ventromedial prefrontal cortex, orbitofrontal cortex, amygdala, hippocampus, anterior cingulate cortex, and the insular cortex.

         It may sound quite specific, but these regions extend from the very top and front of the brain, where all the important cognitive work happens, right down to the very core of the limbic system in the centre of the brain, and encompass many areas in between. And this isn’t even said to be an exhaustive list of the vital brain regions. Even if it were, all the named regions are known to have many diverse and important functions in other key processes too, like memory, attention, forward planning, pain perception, and more. They aren’t exclusively involved in emotional processes.

         On top of all that, even if a brain region is 100 per cent confirmed as having an important role in our experiencing of emotions, this often doesn’t mean things are any clearer. A good example would be the amygdala, a small neurological region in the limbic system, in the brain’s temporal lobe.91 39

         For a very long time, the amygdala was best known for its role in processing and responding to the emotion of fear, and it’s arguably still this function that the amygdala is best known for.92 But as more data was accrued, the role of the amygdala expanded and diversified, and it’s now known for its crucial role in providing the emotional component of memories;93 for our ability to perceive emotions in others;94 even for determining specifically which emotional response is required when we experience or perceive something.95

         Far from having just one role in a single emotion (fear), the amygdala is now viewed as one of the key brain regions, a ‘hub’, even, for our experience of emotions.96 The downside of this is that our grasp of how emotions work in the brain becomes more complex in turn.

         So, while still a step up from saying a whole hemisphere is responsible for processing emotion, there’s still ample room for ambiguity and uncertainty. As a result, ‘Where do emotions come from in the brain?’ remains an incredibly difficult question to answer, despite all our technical and scientific advances, and the reams of data generated over decades of study.

         Part of that’s undoubtedly down to there still being no real consensus on how to define emotions. If one lab is using a particular definition and another lab is using a different one, their results are less likely to match up, even if they’re using the same methods. It would be like if two groups ran a survey of how many pets there are in the country, where one defined pets as, ‘Cat, dog, rabbit, or goldfish’, while the other defined pets as, ‘Any non-human creature that lives in someone’s home’, so would have to include any vermin or spiders or termites too.

         These two surveys would be looking for the same info, but because of their differing definitions (one being too specific, one too broad), they’d get wildly different results.

         On top of this, even if we could specifically define emotions, the type of emotional experience being studied,97 such as whether it’s a 40pleasant or unpleasant emotion, will almost certainly have different expressions in the brain. I don’t think anyone would dispute the observation that different emotions affect us in different ways.

         It also depends if you’re looking at the experience, or perception and expression of an emotion.98 The human brain has a lot more overlap between these things than you might assume.

         And that’s not even considering the limits of the available technology for investigating this stuff. Based on the media coverage they get, you’d think brain scanners can read what’s happening in your brain just like you or I would understand the images on a TV screen. Sadly, they’re nowhere near that capable.

         For example, current fMRI scanners, because of the indirect way they measure brain activity,99 take several seconds to detect a change in such activity. But emotions happen fast. The processes underpinning them can be over and done in milliseconds, long before a brain scanner can figure out what’s happening. Sometimes, using a brain scanner to study emotions is like trying to work out which horse won a race by going to the track three hours after it’s ended and studying the hoofprints by the finish line.

         Of course, this isn’t to say that such studies have no value, because of course they do. It’s just that there’s still a long way to go. But for the sake of our (or, more pressingly, my) general understanding, perhaps ‘Where do emotions come from in the brain?’ is the wrong question to be asking?

         A better approach might be to narrow it down, to look at individual and recognisable expressions and manifestations of emotions, and see what’s happening in those instances specifically. Maybe this sort of approach will provide a metaphorical thread to pull on, which could help to untangle the greater ball of confusion that is emotions in general.

         I hoped that was the case, because that’s what I opted to do next.
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            * Hence my laugh of recognition when Dr Firth-Godbehere shared with me the joke: ‘What do you get if you put two historians in a room? Three opinions.’

            † As advanced as they were, the Ancient Greeks didn’t have brain-scanning technology.

            ‡ And ignore all the snot and weird noises that many emit when crying.

            § Whatever you’re thinking of, it’s nowhere near that vulgar.

            ¶ Although now it’s fight, flight, or freeze. Many species opt to remain completely motionless when faced with a threat, which is often just as useful a reaction.

            || This particular study assessed this by recording how many pins were stuck into voodoo dolls representing a subject’s partner. Last I checked, this type of measurement wasn’t included in the metric system.

            # Admittedly, it would lose that challenge. But still!

            ** If you still need convincing that hormones can influence emotions, speak to any teenager, pregnant woman, or vaguely aroused man.

            †† Efferent fibres do the opposite, carrying signals and commands from the brain to the organ/tissue.

            ‡‡ Although given how often long car journeys are delayed by toilet stops, maybe this isn’t quite so ridiculous.

            §§ Although it’s a scenario that persists in the minds of many British tourists.

            ¶¶ In my experience, many things described as ‘common sense’ are neither common nor especially sensible.

            ||| Each hemisphere controls the opposite half of your body: if you’re right-handed, your left hemisphere is the dominant one, and vice versa.
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