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Introduction





As a wise philosopher once said, ‘Happiness, happiness, the greatest gift that I possess.’ Aristotle, I think. Or possibly Nietzsche? Sounds like something he’d say. No matter, the point is valid; happiness is important.


But what makes anyone happy? Why are different people made happy by different things, and at different times? What’s the point of happiness? Is there one? The reason I was interested was because I was meant to be writing a second book, but I had no idea what it should be about. Everyone I asked gave different suggestions, but eventually always said, ‘Just write about what makes you happy.’ As a very literal, scientifically minded type, I tried to look this up: what does make us happy? But all I found was an avalanche of management fads and techniques, cod philosophy, self-help manuals, life coaches and gurus, all of varying degrees of dubiousness, and all insisting that they definitely knew the secret to happiness, no matter who you are. I wouldn’t mind so much, but barely any of these ‘secrets’ matched up, suggesting that a lot of them might be nonsense.


Case in point, here are some real headlines from the UK’s notorious Daily Mail newspaper: ‘Forget cash – how sex and sleep are the key to happiness’; ‘Key to happiness? Start with £50k a year salary’; ‘Why the secret to happiness is having 37 things to wear’; ‘Is treating yourself like a baby the key to happiness?’; ‘Key to happiness for over-55s? Buying a new pet and going for a day trip with lunch at a pub every month’; ‘The key to happiness? Handing out cakes on the street’; and so on. Make of that what you will.


Even more annoying for a doctor of neuroscience, science writer and apparent go-to guy for mainstream commentary on brain-based news like me, is that a lot of these so-called secrets invoke my discipline, or constantly refer to some valid-sounding-but-unspecific aspect of the brain’s functioning, like ‘dopamine’ or ‘oxytocin’ or ‘emotion centres’, in support of their claims. If you’re an experienced neurobod, you can easily spot when someone is just borrowing the terminology of your field to sound credible, rather than actually having any useful understanding of it.


And I thought, you know what? If you’re going to exploit my field, at least put some effort into it. Sure, the brain isn’t perfect, I’m often the first person to point that out, but it’s still one of the most fantastically and terrifyingly complex things to study. To truly explain how the brain deals with happiness would take more than a vague two-line summary or a smattering of impressive-sounding terminology, it would take a whole book …


And that’s when it dawned on me. I could write that book! The one about how the brain really handles happiness at the fundamental levels. And that’s the book you’re holding now. Because if there’s one thing I do, it’s go to ridiculous extremes to settle minor grievances, even if the party that caused them remains blissfully unaware of my existence.


So, this is a book about happiness and where it comes from in the brain. What causes it, and why? What makes our brains like certain things so much, but not others? Is there some sure-fire way of inducing happiness in any human brain like so many seem to claim, suggesting that happiness is like tapping a password into an online bank account? Can eternal happiness actually exist – and would it be desirable, anyway? Wouldn’t experiencing the same thing day-in day-out for years on end be more likely to drive you to the edge of madness than provide everlasting satisfaction? And more.


One thing that is abundantly clear from the sheer variety of supposed ‘secrets’ to happiness is that it has an undeniably strong subjective element. We all have different ideas of what makes, or will make, us happy, be it wealth, fame, love, sex, power, laughter, and so on. And yet we can only ever truly know what works for us. So, I wanted to include insights from a wide range of people from different walks of life, to see what makes them happy (or not). As a result, I ended up talking with stars of stage and screen, millionaires, leading scientists, journalists, ghost-hunters and one person who … well, let’s just say that in no other research I’ve done did I ever hear the term ‘sex dungeon’ used so freely and so often.


I should warn you though, that this is not meant to be a self-help book, or some model for how to live a happier and fuller life, or anything like that. I’m just fascinated by the brain and all that it does, and one of the things it does is allow us to experience happiness. It was my intention to explain, to the best of my abilities, how it does this. I hope you’re happy with that. Although if you’re not, I’ll understand why.


And once you’ve read the book, so will you. 
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Happiness in the Brain





Would you like to be stuffed into a tube? Head first?


Don’t answer yet, because there’s more.


Would you like to be stuffed head first into a tube, a cold and confining one, where you’re not allowed to move? For hours at a time? A tube that makes incredibly loud noises, an ongoing din of clicks and screeches like an enraged metal dolphin?


Pretty much everyone would say no if asked this question, before hurriedly seeking out the nearest authority figure. However, imagine not only agreeing to this, but actually volunteering for it. Repeatedly! What sort of person would do that?


Well, me. Yes, I’ve done this many times. And I would do it again if asked. I don’t have a weird and incredibly specific fetish, but I am a neuroscientist, a keen student of the brain and a science enthusiast, so in the past I’ve volunteered for various neuroscience and psychology experiments. And since the dawn of the current millennium, many of these experiments involved having my brain probed by fMRI.*


MRI stands for Magnetic Resonance Imaging, a complex hi-tech procedure which uses powerful magnetic fields, radio waves and several other types of tech-wizardry to produce very detailed images of the inside of a live human body, revealing things like broken bones, soft tissue tumours, liver lesions and alien parasites (probably).


But more attentive readers will have noticed that I referred to fMRI. The ‘f’ is important. It stands for ‘functional’, so it’s functional magnetic resonance imaging. This means that the same approach used to look at the structure of the body can be adapted to observe the activity of the working brain, allowing us to witness the interactions occurring between the countless neurons that make up our brains. It may not sound that impressive, but this activity is essentially the basis of our mind and consciousness, in much the same way that individual cells make up our body (cells combine in complex ways to form tissues, which combine in complex ways to form organs, which combine to form one functioning entity that is you). Scientifically speaking, this is a fairly big deal.


But … why am I telling you this? We’re supposed to be looking at where happiness comes from, what’s with the detailed description of advanced neuroimaging techniques? Well, while it would be dishonest of me to deny that talking about complex neuroimaging methods does indeed make me happy, there is a much simpler reason.


You want to know where happiness comes from? Well, what is happiness? It’s a feeling, or an emotion, or a mood, or a mental state, or something like that. However you define it, it would be extremely hard to deny that it’s something that is produced, at the most fundamental level, by our brains. So there we go, happiness comes from the brain. That’s everything wrapped up in a page, right?


Wrong. While it is technically correct to say that happiness comes from the brain, it is also essentially a meaningless  statement. Because, using that logic, everything comes from the brain. Everything we perceive, remember, think and imagine. Every facet of human life involves the brain to some degree. Despite massing just a few pounds, the human brain does a ridiculous amount of work and has hundreds of different parts doing thousands of different things on a second-by-second basis, providing us with the rich detailed existence we take for granted. So of course happiness comes from the brain. But that’s like being asked where Southampton is and replying ‘the solar system’; correct, but utterly unhelpful.


We need to know precisely where in the brain happiness comes from. Which part produces it, which region underpins it, which area recognises the occurrence of happiness-inducing events? For this, you have to look inside a happy brain, and see what’s happening. It’s no simple task, and to have any hope of doing it, you need sophisticated neuroimaging techniques, like fMRI.


See, told you it was relevant.


Unfortunately, there are several obstacles to this particular experiment.


Firstly, a decent MRI scanner weighs several tons, costs millions and produces a magnetic field powerful enough to pull an office chair across the room at lethal speeds. And even if I could get access to this super-machinery, I wouldn’t know what to do with it. I’ve been in one many times, but that doesn’t mean I know how to operate one, any more than taking a long-haul flight means I’m a pilot.


My own neuroscientific research was into behavioural studies of memory formation.1 While this may sound impressively complicated and detailed, it mostly involved constructing elaborate (but cheap) mazes for lab animals to solve, and  watching how they did it. All very interesting, but it means I wasn’t trusted to operate anything more dangerous than a box cutter, and even then most people would leave the room, just in case. I was never allowed near anything as elaborate as an MRI scanner.


My luck was in, however. I live a very short distance from CUBRIC, the Cardiff University Brain Research Imaging Centre, where I volunteered for all those studies. It was being built as I completed my PhD at the Cardiff Psychology School, and was opened just after I left. This timing seemed a bit mean-spirited if I’m honest, like the whole institution had said, ‘Is he gone? Good, now we can break out the good stuff.’


CUBRIC is an excellent place to go for the latest cutting-edge investigations into the workings of the human brain. And, doubly lucky for me, I have friends who work there. One of these friends is Professor Chris Chambers, prominent expert and researcher in brain imaging techniques. He was happy to meet with me, to discuss how I planned to go about locating happiness in the brain.


However, this would be a business meeting, not a social one. If I wanted to convince a professor to let me use his incredibly valuable equipment to pursue my personal investigation into how the brain processes happiness, I needed to make sure I’d done my homework. So, what does science already know, or suspect, about how happiness works in the brain?


Chemical happiness


If you want to know which bit of the brain is responsible for happiness, consider what counts as a ‘bit’ of the brain.  Although it’s often thought of as a single (surprisingly ugly) object, it can be broken down into a vast number of individual components.† The brain has two hemispheres (left and right), made up of four distinct lobes (frontal, parietal, occipital, temporal), each of which is composed of numerous different regions and nuclei. These are made up of brain cells called neurons and numerous other vital support cells called glia, which keep things functioning. Each cell is essentially a complicated arrangement of chemicals. So you could say that, like most organs and living objects, the brain is a big lump of chemicals. Chemicals arranged in breathtakingly complex forms, but chemicals nonetheless.


In fairness, we could break it down even further. Chemicals are made of atoms, which are in turn made of electrons, protons and neutrons, which are in turn made of gluons, and so on. You end up getting into complex particle physics as you delve deeper into the fundamental makeup of matter itself. However, there are certain chemicals the brain uses for purposes beyond basic physical structure, meaning they have a more ‘dynamic’ role to play than just being the building blocks of cells. These chemicals are neurotransmitters, and they play key roles in the functioning of the brain. If you’re looking for the most simple, fundamental elements of the brain that still have profound impacts on how we think and feel, these chemical neurotransmitters would be them.


The brain is essentially a huge and incredibly complicated mass of neurons, and everything the brain does is dependent on, and the result of, patterns of activity generated in these  neurons. A single electrochemical signal, a pulse known as an ‘action potential’, travels along a neuron and, when it reaches the end, is transferred to the next one in line, until it reaches where it’s meant to go. Think of it like an amp‡ travelling along a circuit from a power station to your bedside lamp. It’s quite an impressive distance for something so insubstantial to travel, but it’s so common we barely even consider it.


The pattern and rate of these signals, these action potentials, can vary enormously, and the chains of neurons relaying them can be incredibly long and branch off almost endlessly, allowing for billions of patterns, trillions of possible calculations, supported by connections between almost every dedicated region of the human brain. That’s what makes the brain as powerful as it is.


Stepping back slightly, the point at which the signal is transferred from one neuron to the next is incredibly important. This occurs at synapses, the point where two neurons meet. However, and here’s where it gets slightly strange, there’s no significant physical contact between the two neurons; the synapse itself is the gap between them, not a solid object. So how does a signal travel from one neuron to the other if they don’t touch?


Neurotransmitters is how. The signal arrives at the terminus of the first neuron in the chain, and this causes the neuron to squirt neurotransmitters into the synapse. They then interact with dedicated receptors in the second neuron, and this causes the signal to be induced again in that neuron, and it’s then relayed along to the next one in line. And on it goes.


Think of it like an important message, sent by the scouts  of a medieval army to the commanders back at headquarters. The message is on a piece of paper, being carried on foot by a soldier. He reaches a river, but needs to get the message to the camp on the other side. So, he ties it to an arrow and fires it across, where another soldier can pick it up and carry it further along the journey back to headquarters. Neurotransmitters are like that arrow.


The brain uses a wide variety of neurotransmitters, and the specific neurotransmitter used has a palpable effect on the activity and behaviour of the next neuron. That’s assuming the next neuron has the relevant receptors embedded in its membrane; neurotransmitters only work if they can find a compatible receptor to interact with, a bit like a key only working for a specific lock, or series of locks. To go back to the soldier metaphor, the message is encrypted so only those from the same army will be able to read it.


There’s also a wide variety of orders the message could contain: attack, retreat, rally forces, defend the left flanks, and so forth. Neurotransmitters are similarly flexible. Some transmitters increase signal strength, some reduce it, some stop it, some cause different responses altogether. These are cells we’re talking about, not inert electrical cables; they’re diverse in how they react.


Because of the diversity offered by this setup, the brain often uses specific neurotransmitters in certain areas to fulfil certain roles and functions. So, with this in mind, is it possible that there is a neurotransmitter, a chemical, responsible for producing happiness? Surprising as it may seem, this isn’t that far-fetched. There are even several candidates for such a thing.


Dopamine is an obvious one. Dopamine is a neurotransmitter that fulfils a wide variety of functions in the brain, but  one of the most familiar and established is its role in reward and pleasure.2 Dopamine is the neurotransmitter underpinning all activity in the mesolimbic reward pathway in the brain, sometimes called the dopaminergic reward pathway in acknowledgement of this. Whenever the brain recognises that you’ve done something it approves of (drunk water while thirsty, escaped a perilous situation, been sexually intimate with a partner, etc.), it typically rewards this behaviour by causing you to experience brief but often intense pleasure triggered by the release of dopamine. And pleasure makes you happy, right? The dopaminergic reward pathway is the brain region responsible for this process.


There’s also evidence to suggest that dopamine release is affected by how surprising a reward or experience is. The more unexpected something is, the more we enjoy it, and this seems due to how much dopamine the brain deploys.3 Expected rewards correspond with an initial dopamine surge, which then tails off. But unexpected rewards correspond with an increased level of dopamine release for a longer period after the reward is experienced.4


To put this in a real-world context, if you see that money has arrived in your account on payday, that’s an anticipated reward. Conversely, finding £20 in an old pair of trousers, that’s unexpected. The latter is much less money, but it’s more rewarding, because it wasn’t expected. And this, as far as we can see, causes a greater dopamine release.5


Similarly, absence of an expected reward (e.g. your pay isn’t in your bank account on payday) seems to cause a substantial drop in dopamine. Such things are unpleasant and stressful. So, obviously, dopamine is integral to our ability to enjoy things. 


But as mentioned previously, supporting pleasure and reward is just one of dopamine’s many and varied roles and functions across the brain. Perhaps other chemicals have more specific roles in inducing pleasure?


Of course, endorphin neurotransmitters are the ‘big daddy’ of pleasure-causing chemicals. Whether they are released from gorging on chocolate or due to the rush of sex, endorphins provide that oh-so-wonderful intense giddy warm sensation that permeates your very being.6


The potency of endorphins should not be underestimated. Powerful opiate drugs like heroin and morphine work because they trigger the endorphin receptors in our brains and bodies.7 They’re obviously pleasurable (hence the alarming number of people who use them), but these drugs are also clearly debilitating. Someone in the grip of an intense opiate ‘high’ isn’t much good for anything other than staring into space and occasionally drooling. And some estimates suggest that heroin is only 20 per cent as potent as natural endorphins! We have substances five times as powerful as the most intoxicating narcotic just hanging around in our brains – it’s a wonder we get anything done at all.


While it’s bad news for pleasure seekers, it’s good news for the functioning of the human race to hear that the brain uses endorphins very carefully. Most typically, the brain releases endorphins in response to serious pain and stress. A good example of both is childbirth.


Mothers use many terms to describe childbirth – ‘miraculous’, ‘incredible’, ‘amazing’, and so on – but ‘enjoyable’ is rarely among them. And yet despite the extreme physical demands it places on a woman’s body, they get through it, and often do it again. This is because human women have evolved  many different adaptations to facilitate childbirth, and one of these is the build-up and release of endorphins as it progresses.


The brain deploys endorphins to dampen the pain and stop it from reaching heart-stopping levels (which can happen8). This could also contribute to the almost deliriously happy state women experience the moment the baby is born (although that’s possibly just relief). Thanks to endorphins, childbirth, no matter how gruelling it is, could be worse.


That’s one extreme example. There are other ways to expose yourself to enough pain and stress to trigger an endorphin release (like by being a man and telling mothers that childbirth could be worse). Putting your body through other sorts of physical extremes, for example. People who do marathons report the ‘runner’s high’, an incredibly pleasurable rush that occurs when your body is physically taxed enough for the brain to break out the big guns and drown out all the aches and pains.


It could therefore be argued that the function of endorphins isn’t to induce pleasure, but to prevent pain. Maybe labelling endorphins as ‘pleasure inducing’ is like describing a fire engine as ‘a machine that makes things wet’; yes, it does that, but no, that’s not what it’s for.


Some argue that this agony-reduction function only applies to detectable levels of endorphins, where their action is noticeable to the person.9 There’s evidence to suggest that at a lower concentration endorphins play a more basic role, helping regulate behaviour and task management. The endorphin system, via complex interactions with the neurological systems that regulate stress and motivation,10 helps us know when something is ‘done’. An important task needs doing and you get stressed; you complete the task and the brain releases  a subtle dose of endorphins so we feel ‘it’s done, let’s move on’. Not exactly producing pleasure, but helpful and reducing stress, thus contributing to wellbeing and happiness.11 This is further evidence of the preventative function of endorphins in maintaining happiness.


One problem with both the dopamine and endorphin explanations is they assume ‘happiness’ is the same as ‘pleasure’. While it’s certainly possible (normal, even) to be happy while experiencing pleasure, to be truly happy surely requires a lot more than that. Life is more than just a series of euphoric moments. Happiness is also about contentment, satisfaction, love, relationships, family, motivation, wellbeing, and many other words found in Facebook memes. Could there be a chemical that supports this more ‘profound’ stuff? Maybe.


One contender would be oxytocin. Oxytocin has an unusual reputation, often being described as the ‘love’ hormone, or the ‘cuddle’ hormone. Despite what much of the modern media would suggest, humans are a very friendly species, and usually actively need social bonds with others in order to be happy. The closer and more intense these bonds, the more important they are. The bonds between lovers, relatives, very close friends, tend to make people happy over the long term. And oxytocin is apparently integral for these.


Going back to the process of childbirth again, oxytocin’s most established role is as a chemical released in high doses during labour and breastfeeding.12 It is key for this most fundamental of meetings between individuals – it causes the immediate and intense bonding between mother and baby, is present in breast milk, and induces lactation.13 However, oxytocin has since been implicated in a much  wider variety of situations: sexual arousal and responses, stress, social interaction, fidelity, and no doubt much more.


This has a number of weird consequences. For instance, oxytocin is important for forming and enhancing social bonds but it is also released during sexual intercourse. This may be why the oft-referenced ‘friends with benefits’ arrangement (where two friends opt to be physically intimate without any stifling relationship/commitment) is so notoriously difficult to maintain. Thanks to oxytocin, sexual interaction can fundamentally alter your perception of your partner, changing purely physical attraction into genuine affection and longing. Oxytocin is what’s ‘making the love’ during lovemaking.


And while oxytocin affects women more than men, it does still have potent effects on men; for instance, one study showed that, when dosed with oxytocin, men in relationships will keep more of a distance between themselves and attractive women in a social context than single men do.14 The conclusion drawn here is that increased oxytocin makes men more committed to their partner, making them more aware of how their actions might impact on them, meaning they’d be warier of interacting with unfamiliar attractive women, especially when others are there to see it. Basically, it can be argued that oxytocin strengthens existing romantic bonds. But it doesn’t create them per se, hence single men don’t show similar behaviour.


There is far more that could be said, but the point is that oxytocin is vital for the human brain to experience love, intimacy, trust, friendship and social bonding. All but the most cynical souls would agree that such things are crucial for lasting happiness. So, therefore, is oxytocin responsible for happiness?


Not quite. As with most things, oxytocin has a down side.  For instance, increasing your social bonds with an individual or a group can increase your hostility to anyone outside that bond. One study found that men dosed with oxytocin were much quicker to ascribe negative traits to anyone not from their culture or ethnic background.15 Or, to put it another way, oxytocin makes you racist. If racism is integral to happiness, then I’m not sure humans deserve it.


It doesn’t have to be so extreme though; you’ve probably witnessed someone (or even been that someone) experiencing bitter jealousy and resentment, even hatred, when the object of their affection is seen to interact in an overly friendly way with someone else. The fact that ‘crimes of passion’ exist shows just how potent and destructive this reaction can be. There are many ways to describe someone gripped by jealous rage or paranoid suspicion; ‘happy’ isn’t one of them. Oxytocin may be crucially important for social bonding, but not all social bonding leads to happiness. It can, in fact, lead to the opposite.


Perhaps this whole approach is too far removed? Pleasure and intimacy could be said to lead to happiness, so any chemical that gives rise to these things is only indirectly ‘causing’ happiness. Is there any chemical that makes us happy directly?


Serotonin may do this. It’s a neurotransmitter used in a wide variety of neurological processes, so has a diverse range of roles, such as enabling sleep, controlling digestion, and, most relevantly, regulating mood.16


Serotonin appears to be vital for allowing us to achieve a good mood, aka ‘be happy’. The most prescribed antidepressants available today work by increasing the levels of serotonin available in the brain. Current wisdom argues that depression arises due to reduced levels of serotonin, and this is something that should be fixed. 


Prozac and similar medications are classed as SSRIs, or selective serotonin reuptake inhibitors. After being released into the synapses to relay signals, serotonin isn’t broken down or destroyed, instead it is re-absorbed by the neurons. SSRIs basically stop this re-absorption from occurring. The result is that rather than a quick burst of activity in the next neuron produced by a brief appearance of serotonin in the synapse, this activity is prolonged because the serotonin hangs around, intact, constantly triggering the relevant receptors. You know when your toaster gets old and keeps popping the bread out before it’s done, so you have to leave it in for longer to get it how you like it? It’s a bit like that. And this treats depression. Therefore, serotonin is obviously a chemical that causes happiness, right?


Not right. The fact is, nobody really knows (yet) what it is that the increase of serotonin is actually doing in the brain. If it’s simply the case that there’s insufficient serotonin to produce a state of happiness, then that should be an easy fix. However, given the speed at which our metabolisms and brains work, SSRIs increase serotonin levels pretty much immediately. And yet, most SSRIs take weeks of regular doses to be effective.17 So, clearly it isn’t just the serotonin itself which is responsible for a happy mood, it must be having an indirect effect on something else.


Perhaps the real problem is with the approach; you can attribute powerful neurological properties to simple molecules all you like, it doesn’t mean that’s how things work. If you look around, you can find many an article or column explaining how to hack into your ‘happy hormones’ or similar, claiming that a few simple diet and exercise techniques can raise the levels of the relevant chemicals in your brain,  resulting in lasting contentment and enjoyment of life. Sadly, this is severe oversimplification of incredibly complex processes.


Essentially, it seems that trying to pin happiness on a specific chemical is the wrong approach. They’re involved, but not a cause. A £50 note is valuable, and is made of paper. But it’s not valuable because it’s made of paper. And so it may be that the chemicals described here are to happiness what paper is to money; they allow it to exist, but their role is mostly incidental.


Go to your happy place


So, if it’s not caused by specific chemicals, where in the brain might happiness come from? Is there a specific area in the brain that processes happiness? A region that takes the information from other parts of the brain about what we’re experiencing, assesses it, and recognises that it should make us happy, and so causes us to experience this much-sought-after emotional state? If the chemicals are the fuel, could this specific area be the engine?


It’s certainly possible, but we need to be careful before jumping to any conclusions, and here’s why.


As I write this (mid-2017), it’s a good time to be a neuroscientist. The science of the brain and how it works has very much entered the mainstream, with major well-funded brain projects being announced in the US and Europe,18 countless books and articles exploring the workings of the brain, regular news stories about the latest brain-based breakthrough or discovery, and so on. Exciting and lucrative times for neuroscience indeed. 


But there are downsides to this mainstream popularity. For instance, if you want to report something in a newspaper, it has to be understandable to the readers, the vast majority of whom won’t be trained scientists. As such, it needs to be simplified and stripped of jargon. It also has to be succinct, and this is truer than ever before in today’s extremely competitive, attention-seeking, soundbite-craving media. If you’ve ever read any scientific publications, you’ll know most scientists do not write in this way, so translating impenetrable technical reports of meticulously planned experiments into easily understood copy means a lot of changes have to be made.


If you’re lucky, these changes will be made by a trained science journalist, or an experienced science communicator; someone who understands the requirements of mainstream platforms but grasps the information well enough to know what’s important and what can be edited out in the name of clarity. Unfortunately, very often it isn’t someone like this. It might be a less-experienced or underqualified journalist at a newspaper, or even an intern.§ Or it could be the press department at the university or institute behind the research, who want to get publicity for their work and efforts.


Whoever it is, they’ll often make changes or cuts that twist or even misinterpret the actual story. When you consider other factors that would distort the actual information (exaggeration to gain attention, emphasising of one particular issue by a newspaper with a specific ideological axe to grind, and so on), it’s no surprise that a lot of science stories you see in the  news are quite far removed from the actual experiments that produced them.


With something like neuroscience, a subject that gets a lot of coverage and interest but where the underlying science is quite messy, still relatively new and poorly understood, these distortions can lead to widespread, oversimplified ideas about how the brain works.19


One of these that keeps popping up is the idea that everything the brain does has a specific ‘area’, or ‘region’, or ‘centre’. We see stories about the areas of the brain responsible for voting preferences, or religion, or enthusiasm for Apple products, or lucid dreaming, or overuse of Facebook (I’ve seen all of these in print). The idea that the brain is a modular mass, composed of clearly defined separate components each with a dedicated function (like an Ikea cupboard but slightly less confusing) is ever more pervasive. But the truth is more complicated.


The theory that certain bits of the brain are responsible for specific functions is centuries old, and has quite a disturbing history in parts. Consider the practice of phrenology, the theory that the shape of the skull can be used to study an individual’s personality traits.20 The logic is quite straightforward. Phrenology argued that the brain is a collection of dedicated thinking regions working together. Every thought or action or characteristic has a specific location in the brain, and, like muscles, the more a region is used or the more powerful it is, the bigger it is. So, for example, if you’re smarter, you’ll have a bigger region that processes intelligence.


However, when we’re young our skulls are still malleable, gradually hardening as we age. According to phrenologists, this means that the shape of our brains influences the shape of our skulls, with larger or smaller brain areas resulting in  bumps or dips in the skull. And these, they believed, can be assessed to determine the type of brain, and therefore the abilities and personality, of an individual. Someone with a more sloped forehead would be of low intelligence, someone with less pronounced bumps at the back of the skull would lack artistic ability, stuff like that. Simple.


The only real problem with this approach is that it was devised around the early nineteenth century at a time when having robust, thorough evidence to support your claims was more of a ‘nice idea’ than standard practice. Phrenology doesn’t work at all. The skull may indeed be ‘softer’ when we’re very young, but it’s still several plates of relatively dense, sturdy bone, evolved to protect the brain from external forces. And that’s not even taking into consideration the fluid and membranes that are wrapped around the brain as well.


The idea that minor variations in the size of brain regions, composed of spongy grey matter, could cause measurable distortions in our unyielding skulls that correspond with personality traits, reliably and in every individual, is ridiculous. Luckily, even at the time phrenology was a fairly ‘alternative’ science, and it was gradually discredited and fell out of fashion. Good thing too; it was regularly used in very unpleasant ways, like ‘proving’ white people were superior to other races, or that women were intellectually inferior (they are typically smaller and have correspondingly smaller skulls). This, coupled with the lack of mainstream scientific acceptance, gave phrenology a very unsavoury reputation.


One less obvious but still negative consequence of phrenology is that it set some contemporary neuroscientists against the theory of brain modularity, the notion that the brain has specific parts to do specific things. Many scientists argued that  the brain is more ‘homogenous’, undifferentiated throughout its structure, so every part of the brain is involved in every function. Certain bits doing certain things? That sounds like phrenology, so any theory that hinted at this risked being met with cynicism.21


This is unfortunate because we now know that the brain does have many specific regions for performing certain functions. It’s just that these regions are for more fundamental things than personality traits, and they certainly aren’t detectable via lumps in the skull.


For example, there’s the hippocampus, in the temporal lobe,¶ which is widely agreed to be integral for encoding and laying down memories; the fusiform gyrus, believed to be responsible for face recognition; Broca’s area, a complex and diverse region of the frontal lobe responsible for speech; the motor cortex, at the rear of the frontal lobe, which oversees conscious control of movement. The list goes on.22


Remembering, seeing, talking, moving: all fundamental processes. But, to bring it back to the central point, could there be a brain region responsible for something more abstract, like happiness? Or, like phrenology in the past and mainstream media distortion in the present, is this an oversimplification of brain structure, taken to illogical extremes?


There is some evidence to suggest that assigning a brain region for happiness isn’t so ridiculous. A number of regions seem to deal with specific emotions. The amygdala, for  example, is a small area next to the hippocampus crucial for giving memories an ‘emotional context’.23 Essentially, if you’ve got a memory of something that scared you, it was the amygdala that added the fear to that memory. Lab animals without an amygdala don’t seem able to remember that they should be afraid of certain things.


Another example would be the insular cortex, situated deep in the brain between the frontal, parietal and temporal lobes. One of the functions attributed to the insular cortex is processing the sensation of disgust. It shows activation in response to noxious smells, sights of mutilation or anything similarly viscerally unpleasant, and even is believed to be more active when you notice an expression of disgust on someone else’s face, or even when a disgusting thing is just imagined.


So there are two bits of the brain that process what many would consider a feeling, or emotion, much like happiness. Is there an area that is responsible for happiness itself?


One candidate was mentioned earlier; the mesolimbic reward pathway. This is found in the midbrain (a deeper, more ‘established’ area of the brain, down among the brainstem) and is responsible for providing the rewarding sensation experienced when we do something pleasurable. When it comes to happiness, as opposed to pleasure, some studies show that the ventral striatum needs to be active for lasting happiness. Others show that the left prefrontal cortex is elevated during feelings of happiness.24 Another study argues that it’s the right precuneus.25 Basically, top scientists have looked for which bit of the brain produces happiness, and come up with a different answer each time.


This isn’t as weird as it might sound. The brain is an incredibly complicated place, and the techniques for studying it in  such detail are still, in scientific terms, relatively new. The idea of using rigorous analytical approaches and advanced tech to study intangible emotional states is even newer still. This means that the ‘best’ or ‘correct’ way to isolate happiness is still being sorted out, so you would expect some confusion and inconsistency at this stage. It’s not the scientists’ fault though (well, not usually), because there are many issues that confuse matters.


The most obvious is the method employed by the researchers to try and make their subjects ‘happy’. Some use questions and instructions prompting happy memories, some use pleasing images, others use messages and tasks to induce a happy mood, and so on. Exactly how happy these can be said to make people is anyone’s guess, and it no doubt varies considerably from person to person. And on top of that, the experiment typically depends on the subjects reporting how happy they are. This adds another layer of confusion.


It’s a problem encountered by many psychology experiments that hope to analyse what humans do in certain contexts, under laboratory conditions. The fact is, being in a laboratory undergoing an experiment is not a normal situation for most people and so they tend to be a bit confused, and possibly intimidated, by it. This means they are more likely to do as they’re told by the nearest authority figure. This is invariably the researcher, and subjects end up unconsciously telling them what they think they want to hear, rather than what the researcher genuinely wants to hear (in this case, an as-accurate-as-possible description of their internal state). There’s always the risk the subjects are trying to ‘help’ by exaggerating or modifying the description of what they’re actually feeling (e.g. ‘This experiment is about happiness, so if  I don’t say I’m happy I could ruin the whole thing’). Despite best intentions, this achieves the opposite of helping.


Taking all this together, it is clear that looking for happiness in a person’s brain is fraught with challenges. We could get round these, though, if we could somehow get a subject who was totally familiar with the laboratory environment, who wasn’t intimidated by researchers or their weird contraptions, who knew enough to be completely accurate in their reporting of their internal state, who could come up with their own experiment and even analyse their own data …


That settled it. I wouldn’t just ask Professor Chambers if I could use his MRI machines; I’d ask if I could be the one scanned. It made perfect sense; I’d know if I was happy or not, and the situation would be far less likely to influence me, making any readings genuinely valid and informative. So all I needed to do was slide inside a scanner, switch it on, get myself into a happy state, and then look at the data. Job done.


Of course, once I’d come up with this idea, I was immediately hit by worries that it was ridiculous, or just plain weird. Luckily for me, even a cursory look at the body of research into happiness shows that things often get very strange indeed.


Happiness is hard to find


In early 2016, I saw a talk by Professor Morten L. Kringelbach, head of the Hedonia: Transnational Research Group. Imagine if Benedict Cumberbatch played an accomplished Danish scientist. That’s basically Professor Kringelbach. Except shorter.


Professor Kringelbach’s Hedonia research group is a collaborative effort between Oxford University in the UK and  Aarhus University in Denmark.26 They study the various ways people experience pleasure, particularly how it relates to health and disease. On this day, Professor Kringelbach was talking about something strange they had discovered.


The researchers were looking into what it is about some music that we enjoy so much that it compels us to dance. Many people enjoy dancing, and many people enjoy seeing it. Dancing makes a lot of people happy. But not everyone. Some people just don’t like the idea of doing it, not where anyone can see them anyway. But even for these people, there are certain songs or tunes that compel them to move, even if the dancing is just a rhythmical tapping of the leg, or nodding of the head, or an unintentional shimmy when they think nobody is looking. If it’s something people actively dislike, why would they still do that?


As Professor Kringelbach explained, there’s a specific spectrum of musical properties that the brain prefers. The group’s experiments show that there needs to be a medium level of syncopation (or unpredictability) in music to elicit a pleasure response and associated body movement in a person. What this means in plain English is: music needs to be funky, but not too funky, for people to like it enough to make them want to dance.27


Your own experience will probably back this up. Simple, monotonous beats aren’t really entertaining (try dancing to a metronome and see where that gets you). They have low levels of syncopation and certainly don’t make you want to dance. In contrast, chaotic and unpredictable music, like free jazz, has very high levels of syncopation and rarely, if ever, entices people to dance. Of course, some people will disagree with this, but then no matter how unpleasant/bizarre/ unfathomable something is, you’ll find a human somewhere who likes it. They’re good like that, people are.


The middle ground (funk music like James Brown is the most referenced by the researchers, and is also what Professor Kringelbach danced to for our considerable enjoyment) hits the sweet spot between predictable and chaotic, for which the brain has a strong preference. Most modern pop falls somewhere within this range. This is likely why you can hate a modern pop song with a passion, openly declaring you detest every single thing about it, and still find you’re tapping your foot along with it when you hear it played in a shop.


The point is, for some reason, tunes that have a specific balance between predictability and chaos induce pleasure in our brains, making us happy to the point where we’re compelled to physically respond. Clearly the underlying processes by which our brains determine what makes us happy are not exactly straightforward. It’s not a simple yes/no matter of something making us happy, or not; often it’s a specific amount of something that makes us happy, and any more or less has the opposite effect. Think of it like salt; too little salt in your food, and it doesn’t taste nice. Too much salt in your food, and it doesn’t taste nice. The right amount of salt in your food, it tastes good, and the poor waiter can finally move on to the next table.


Here’s another weird finding; it might not even be our brain that determines our happiness, but our gut. While a number of clichés and sayings acknowledge links between our brains and digestive system (‘the way to a man’s heart is through his stomach’ or ‘I can’t think on an empty stomach’, and so forth) it might still be surprising to know there’s a lot of scientific evidence to suggest the workings of our gut could have a direct and profound impact on our mental state. 


It’s important to remember that our stomach and intestines aren’t just simple wobbly tubes that the useful bits of food pass through; they’re incredibly sophisticated in their own right. As well as possessing a dedicated and intricate nervous system of its own (the enteric system, which can in some cases operate independently, hence it’s often labelled ‘the second brain’), our gut is also home to tens of trillions of bacteria, of thousands of different strains and types. All of these have potential roles to play in our digestion process, by determining the substances that enter our bloodstream and travel to every part of our body, potentially influencing the activity of every organ and tissue. Overall, it’s clear these bacteria have direct impacts on our internal state.


Remember, the brain, despite its sophistication and baffling complexity, is still an organ. It’s not just affected by the things we sense from the world outside our heads, it’s also beholden to what’s going on inside the body. Hormones, blood supply, oxygen levels, the countless other facets of human physiology: these all impact on the workings of the brain. Given that the gut (and the bacteria it’s home to) has a crucial role regarding what goes into the body, it’s perhaps to be expected that it would have significant, albeit indirect, influence over how the brain functions.|| Scientists recognise this fact, and have coined the term ‘the gut–brain axis’.28


One consequence of this convoluted relationship is that the gut has been strongly linked to occurrences of depression.29 Some studies suggest that possessing certain strains and types of gut bacteria is a prerequisite of experiencing  stress and depression, and similar mood disorders.30 Much of this evidence is limited to animal models at present, so it’s tricky to say if there’s such a ‘profound’ link between gut and mood in humans, but it’s not that far-fetched.


Ninety per cent of the body’s serotonin, the neurotransmitter seemingly crucial for being in a good mood, is found in the gut. We’ve also looked at how certain neurotransmitters determine our mood and perception of pleasure. These neurotransmitters are created in the neurons, and for this the neurons need a reliable supply of the substances and molecules used to manufacture the neurotransmitters. These building blocks are typically derived from the food we eat, and the bacteria present in our gut are integral to this. So, if we lack, or have too much of, the type of bacteria required to extract the metabolites (the component elements of larger complex chemicals derived from metabolic processes) for production of neurotransmitters, then the amount of this neurotransmitter available for our brain would be altered. This would surely affect our mood – or so you would think.


While this ‘gut bacteria affects our mood’ claim is reasonable to a certain extent, it overlooks the fact that it’s an incredibly complicated arrangement and system, and this brief description doesn’t do it justice.** The serotonin in the intestines, at least as far as we know right now, doesn’t seem to be linked to that in the brain, at least not in any functionally useful way. More to the point, to focus on one aspect of how one part of our body affects one function of our brain is to open the floodgates to every possible permutation of this kind of occurrence, and nobody has time for that. Just embrace the important point: the  things that influence our brain’s ability to make us happy extend far beyond just our experiences and personal preferences.


Still, some persist in trying to find a simple solution for the conundrum of what makes people happy. The media have often run stories about certain equations and formulae that supposedly predict what makes people happy, what the happiest day of the year is, and the most depressing, and so on. Given all that’s been said thus far about the complicated nature of happiness, it may seem surprising that it can be explained in a single equation or formula. And it should seem surprising, because it can’t.


There are a number of reasons that these far-fetched formulae exist. One is something known as ‘physics envy’.31 Whatever you think of them, physics and maths are very ‘fundamental’ subjects, exploring the properties of numbers, particles, forces: basically the things that make up the universe and our reality. These things typically obey complex but definable laws, meaning they behave in predictable and measurable ways in almost every context. As a result, as long as every variable is known, they can be defined with equations.


However, the more ‘squishy’ biologically based sciences, and psychology in particular, cannot really compare in terms of rigid laws and predictability. An object of a certain mass will accelerate at the same rate no matter where in the world you drop it, but the same person will behave and react in different ways depending on what room they’re in, or who they’re talking to, or how recently they ate, or what they ate, and so on.


One result of this is that physics and maths are often thought of as ‘proper’ sciences. Academics and scholars in other fields, perhaps subconsciously, want to be taken as seriously as their peers studying physics, so try to copy physics  and maths in their own fields, by producing equations for things as incredibly complex and messy as human behaviours, and moods. Like happiness.


So, bearing in mind all of the above, I knew the traps to watch out for if I wanted to study happiness. I knew what not to do. So, what was my task now? At this point, I’d done my research and, taking everything into account, had come up with a very carefully considered plan. I wanted to know where happiness comes from in the brain. To do this, I needed an MRI scanner to look at an active, happy brain. Because of the various issues around the use of human subjects unaccustomed to such studies, I’d figured the best option would be to use my own brain, given my background and experiences. So I needed:




	To get access to an MRI scanner


	To get inside it


	To make myself happy (might need some pleasant stimulus or something, but if I’d made it this far with my plan odds are I’d be pretty happy anyway)


	To have someone scan my brain


	To look at the results to find which bit was most active, and is thus the source of happiness in the brain.





Simple. So now I needed to meet with a professor with the necessary resources and convince him to let me actually do this.


Chambers of secrets


I arrived for my meeting with Professor Chambers at the pleasant Cardiff pub near his office where we’d agreed to have lunch. He was already sitting at the back of the room, and waved me a hello as I entered. 


Professor Chris Chambers is a disarmingly laidback Australian in his late thirties. In what seemed to be a complete submission to cultural stereotypes, he was, at the time, wearing a T-shirt and baggy shorts (despite it raining outside). He is also completely bald, to a ‘shiny’ extent. I’ve met several younger male professors now who have little to no hair on their heads. My theory is that their big powerful brains generate so much heat that it scorches the follicles from the inside.


Anyway, I decided to take the plunge and just say what I wanted from him: ‘Can I use one of your MRI scanners to scan my own brain while I’m happy, to see where happiness comes from in the brain?’


After about five minutes, he finally stopped laughing in my face. Even the most optimistic person would have to concede that this was not a good start. For the next hour or so, Professor Chambers explained to me, in detail, why my plan was ridiculous.


‘That’s not really how fMRI works, or how it should work. Back when fMRI was developed, back in the nineties, what we call the “bad old days” of neuroimaging, there was a lot of what we called “Blobology”: putting people in scanners and hunting around for “blobs” of activity in the brain.


‘One of my favourite examples of this is from one of the very first conferences I went to, there was a study being presented called “The fMRI of Chess vs Rest”. Basically, you had people lying in a scanner, either playing chess, or doing nothing. The whole brain was active, but in different ways for the different scenarios, and in the chess scenario certain brain regions would show up as “more” active. From this, they then claimed these regions are responsible for the processes involved in chess. There was so much inverse  inference applied: this part is active, and we do these things in chess, so that must be what those areas are for. It’s working backwards. It’s viewing the brain like a car engine; the idea that each brain region must do one thing and one thing only.


‘This approach leads to these wrong conclusions; you see activity in a brain region and assign it a specific function. But it’s completely wrong. Multiple functions are subsumed by multiple areas, which are handled by cognitive networks. It’s very complicated. That’s a problem with neuroimaging generally; it goes up a notch further when you’re dealing with anything subjective, like happiness.’


Despite my openly joining in laughing at the naïve fools who thought you could use an fMRI to find out where chess playing comes from in the brain, I was dying of embarrassment on the inside. I’d hoped to do something very similar myself. I was, to utilise a term I’d only just discovered, being a total blobologist.


Turns out, it’s one thing to use imaging tools to study something like vision; you can reliably control what your subjects see, and ensure each subject is presented with the same image to ensure consistency, and locate and study the visual cortex this way. But it’s a lot trickier to study what Professor Chambers terms ‘the interesting stuff’; the higher functions, such as emotions or self-control.


‘The question is not “Where is happiness in the brain?” That’s like asking “Where is the perception of the sound of a dog barking in the brain?” The better question is “How does the brain support happiness? What networks and processes are used to give rise to it?”’


Professor Chambers also touched on the issue I raised earlier: what is happiness, in the technical sense? ‘What timescale  are we talking about? Is it an immediate happiness, like “this pint is nice!”?†† Or is it long-term and general, like your children making you happy, or working towards a goal, achieving contentment in life, being calm and relaxed, things like that? You have several levels of functioning in the brain supporting all this, and how do you unpack that?’


By now, I’d abandoned all hope of doing my half-cocked idea for an experiment, and admitted as much. Professor Chambers, despite my earlier fears about the ferocity of professors confronted by inferior intellects, was very nice about the whole thing, and said he would normally be willing to let me go ahead with it even if only to provide a useful demonstration of the technique. Unfortunately, fMRIs are incredibly expensive to run and several research groups are always vying for their use. It would probably upset a lot of people if he wasted precious scanner time allowing a buffoon to probe his own cortex for happiness.


I considered offering to pay the costs myself, but they were just too high. Not all writers are J. K. Rowling, and as generous as my publicist Sophie is when it comes to processing expenses submitted to the publishers, even they would baulk at a claim like this. £48 for a train ticket, £5 for a sandwich, £3 for a coffee, £13,000 for a day of fMRI. I couldn’t see that slipping by the accounts department unnoticed.


Rather than just writing the meeting off as a lost cause, I decided to ask Professor Chambers if there were any other issues with the fMRI approach I should be wary of, before I attempted to rework my ideas to something more ‘feasible’.  It turned out Professor Chambers is a very keen and active individual when it comes to highlighting the issues and problems that afflict modern neuroimaging studies, and psychology in general. He’s even written a book, The Seven Deadly Sins of Psychology,32 all about how modern psychology could and should be improved.


There are several important issues about fMRI that clarified just how hard it would be for me to use it to set up an experiment to find happiness. Firstly, as stated, it’s expensive. So studies that utilise it tend to be relatively small, using a limited number of subjects. This is an issue, because the fewer subjects you use, the less certain you can be that your results are significant. The greater the number of subjects used, the greater the ‘statistical power’33 of any results, and the more confident you can be that they’re valid.


Consider rolling a dice. You roll it twenty times, and 25 per cent of those times you roll a six. That’s five times you rolled a six. You might think that’s a bit unlikely, but still perfectly feasible. It wouldn’t seem significant. Now say if you rolled it 20,000 times, and 25 per cent of those times you rolled a six. That’s rolling a six 5,000 times. Now that would seem weird. You’d probably conclude there’s something up with the dice, it must be rigged or loaded in some way. It’s the same with psychology experiments; getting the same effect or result in five people is interesting, but in 5,000 people it’s possibly a major discovery.


Doing an experiment with one person, like I was hoping to do, is essentially pointless in the scientific sense. Good to know before I got started.


Professor Chambers then explained that this expense also means that very few experiments are repeated. The pressure  on scientists to publish positive results (i.e. ‘We found something!’ as opposed to ‘We tried to find something, but didn’t!’) is immense. These are more likely to be published in journals, to be read by peers and beyond, to improve career prospects and grant applications, and so on. But it’s also best to repeat experiments where possible, to show that your result wasn’t a fluke. Sadly, the pressure on scientists is to move on to the next study, make the next big discovery, so interesting results are often left unchallenged,34 especially with fMRI.


So, even if I could run my experiment, I really should run it again and again, no matter what the result. Even if it was not giving me the data I wanted. And that’s another thing.


The data produced by fMRI aren’t nearly as clear as mainstream reports suggest. Firstly, we talk about which parts of the brain are ‘active’ during a study, but as Professor Chambers pointed out, ‘This is effectively nonsense. All parts of the brain are active, all the time. That’s how the brain works. The question is how much more active are these certain regions, and is it significantly more active than it usually is?’


To even get to the standards of ‘blobology’, you have to determine which blobs on the scanner are the ‘relevant’ ones. This is a big ask when doing something as fiddly as monitoring the activity of specific areas of the brain.‡‡ For starters, what counts as a ‘significant’ change in activity? If every part of the brain shows fluctuating activity all the time, how much does the activity have to increase by in order to  be considered relevant? What’s the threshold it has to get to? This can vary from study to study. It’s a bit like being at a pop concert of the latest megastar and attempting to work out who’s the biggest fan by listening for the loudest infatuated screams; possible, but by no means easy, and a lot of work.


This, as Professor Chambers explained, results in another glaring issue.


‘fMRI has a huge what we call “Researcher degrees of freedom” problem. People often don’t decide how they’re going to analyse their data, or sometimes even which question they’re going to ask, until after they’ve run their study. And they go ahead, and they explore, and they have this “garden of forking paths” problem, where in even the simplest of fMRI studies there are thousands of analytical decisions to make, each one of which will slightly change the outcome they get. So what researchers will do is mine their data at the end to find a result which is useful.’


This comes about because there are many different ways to analyse complex data, and one combination of approaches may provide a useful result, where others wouldn’t. It may sound dishonest, somewhat like firing a machine gun at a wall then drawing a target around where the most bullet holes are clustered and claiming to be a good shot. It’s not that bad, but it’s heading that way. But then when your career and success depends on hitting the target and this option is available, why wouldn’t you do it?


But this was just the tip of the iceberg regarding all the issues that come with running fMRI experiments. Professor Chambers had potential answers and solutions to all of these problems: reporting methods of analysis in advance of actually doing them; pooling data and subjects between groups  to increase validity and bring down costs; changing the way scientists are judged and assessed when awarding grants and opportunities.


All good, valid solutions. None of which helped me. I came to this meeting hoping to use some high-tech wizardry to locate where happiness was coming from in my brain. Instead, my brain was left reeling with the myriad problems of advanced science, and feeling distinctly unhappy about it.


Professor Chambers eventually headed back to work, and I made my disappointed way home, my head buzzing with more than just the two beers I’d consumed during our talk. I’d started out thinking it would be relatively easy to determine what makes us happy, and where happiness comes from. It turned out that even if the scientific techniques I’d hoped to use were straightforward (which they really aren’t), it had become obvious that happiness, something everybody experiences, everybody wants, and everybody feels they understand, is far more complicated than I’d anticipated.


I see it like a burger. Everyone knows what burgers are. Everyone understands burgers. But where do burgers come from? The obvious answer would be ‘McDonald’s’. Or ‘Burger King’. Or another eatery of your choice. Simple.


Except burgers don’t just pop out of the void fully formed in a fast-food restaurant’s kitchen. You’ve got the beef (assuming it’s a beef burger) that’s been ground down and formed into patties by the supplier, who gets the beef from a slaughterhouse, which gets it from a livestock supplier, who raises cattle on grazing land and rears them and feeds them, which consumes considerable resources.


Burgers also come in buns. These come from a different supplier, a baker of some description, who needs flour and  yeast and many other raw materials (perhaps even sesame seeds to sprinkle on top) to be pounded together and placed into an oven, which needs constant fuel to burn and create the necessary baking heat. And don’t forget the sauce (extensive quantities of tomato, spices, sugars, packaging assembled by industrial-level processes) and garnish (fields dedicated to growing vegetables, which need harvesting, transporting and storing, via complex infrastructure).


And all these things just provide the basic elements of a burger. You still need someone to assemble and cook it. This is done by actual humans who need to be fed, watered, educated and paid. And the restaurant supplying the burgers needs power, water, heat, maintenance, etc. in order to function. All of this, the endless flow of resources and labour that your average person doesn’t even register, goes into putting a burger onto a plate in front of you, which you might eat, absent-minded, while staring at your phone.


A convoluted and complex metaphor perhaps, but that’s the point. Looking closely, it seems that a burger and happiness are both familiar-but-pleasant end results of a ridiculously complicated web of resources, processes and actions. If you want to understand the whole, you must also look at the parts it’s made up of.


So, if I wanted to know how happiness worked, I needed to look at the various things that make us happy, and figure out why. So, I resolved to do just that. Right after I’d had a burger.


Don’t know why, but I was suddenly craving one.
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* Admittedly, I did make it sound far worse than it is for comic effect. You can make any everyday experience seem terrifying by creative use of language, e.g. ‘Would you like to be stripped naked and jammed in a hi-tech coffin that will bombard you with harmful radiation?’ sounds like a terrible experience, but sunbeds are very popular nonetheless.


† Just to be clear, at no point should you literally attempt to physically break a brain down into its components. This will mean immediate death for your subject and life imprisonment for you.


‡ As in ‘ampere’, the basic unit of electric current, not ‘amplifier’, the big boxy devices for making musical instruments louder. That would just be confusing.


§ Science news is still often considered rather ‘niche’ by many mainstream platforms, so is often dealt with by people lower down in the hierarchy. I once had to do an interview to help out someone covering a science story for a major UK newspaper. The poor bewildered chap admitted he’d been working on the entertainment section until only the week before.


¶ To clarify, the brain is composed of a left and right hemisphere, as previously stated. One hemisphere is usually ‘dominant’, hence people being left- or right-handed, but both are pretty much the same, structurally. So when I mention any particular area, like ‘the hippocampus’, the brain actually has two; one left, one right. The parallel regions often work together, or back each other up. There’s a lot of redundancy in the brain. But it’s easier to refer to them in the singular in this context.


|| Before you think this is a one-way relationship, rest assured that the brain often dominates and overrules the digestive system, in many surprising and often harmful ways. Much of this is covered in my first book, The Idiot Brain.


** Superior science writer Ed Yong covers the crucial and complex role of intestinal bacteria in great detail in his book I Contain Multitudes (The Bodley Head, 2016) if you’re interested in reading further.


†† We were in a pub so I’d bought us both a beer. By him mentioning it and me reporting it here, it now counts as a business expense so I can claim it back against tax.


‡‡ And to make matters worse, fMRI doesn’t even do that. The nature of how fMRI works, detecting how atoms scatter radio waves and all that, means it detects changes in blood oxygen levels in very specific parts of the brain. Brain tissue, like all tissue, uses oxygen whenever it has to do something, so a more active region will be using more oxygen, causing a greater change in the blood oxygen levels in that area, which can be detected by fMRI. It’s still valid, but it’s more of an indirect measurement of brain activity than you might have expected.
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