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CHAPTER 1


A New Understanding of Stress


We are now approaching a century since the word ‘stress’ acquired its current usage, having been used originally only in physics and engineering to describe the way force is exerted on physical objects. It’s also more than forty years since ‘stressed out’ entered the lexicon. These days, it’s fair to say, everyone knows what it means. Or do they? It is a word we’re all familiar with and yet the closer you look, the more slippery it can sometimes feel.


If someone came up and asked, ‘Are you stressed?’, for many people the short answer would be a simple ‘Yes’ – if perhaps not at that exact moment, then in a broader sense, most definitely. This, at least, is what the studies and surveys show us. Three quarters of British adults say that at least once over the last year they have been sufficiently stressed that they felt overwhelmed or unable to cope.1 But others might reply: it depends what you mean. Stress is many things. Most of all, it is elastic, elusive, a term with a firm basis in academic research that can nonetheless only be measured subjectively. Despite stress having a long and ever-evolving history, one constant is that it has always been arguably as much a cultural phenomenon as a scientific one.


Over the decades, many hundreds of books have been written about stress and how to cope with it. Some have sold extraordinarily well and become highly influential. Yet it’s fair to say that things don’t seem to be getting much better. An estimated 2.8 million Britons cannot work due to long-term sickness, with over half of this total estimated to be due to stress and related conditions like anxiety and depression.2 Two of the other main reasons why people say they are unable to hold down jobs, type 2 diabetes and chronic pain, are increasing at pandemic-like speed and, crucially, are linked at least in part to stress.


Nowadays, we fret about the stresses of screen-based home employment, or jobs taken by artificial intelligence. A hundred and fifty years ago, anguished Victorian writers feared that the human mind was not equipped to deal with advances like 70mph travel on steam trains, or instant long-distance communication via the telegraph.


Why another book? While stress can’t be ‘solved’, we are approaching a thrilling new era of understanding stress as a phenomenon, both medically and in broader terms, and therefore discovering ways it can be mitigated. Researchers are increasingly able to explain stress as a biological-societal construct. What happens in our body does not exist in isolation; it is almost always moulded, often very significantly, by the external circumstances we face, many of which are entirely beyond our control.


This book will not present stress as something to be vanquished through a list of individual action points, ones which invariably end up proving so impractical they leave the reader feeling guilty and, yes, more stressed. Stress is part of our lives. It is something that cannot be measured by a test, or plotted as a series of numbers on a graph. It is real but also entirely personal. There are no one-size-fits-all answers.


This is not a self-help book, although we hope it is a book which could help many people. The better we understand how and why stress occurs, and how it impacts our physical and mental well-being, the more we can do about it. This is a much bigger picture than you might think.




What is Stress?


Near the end of his academic career, the bulk of it devoted to studying stress, the American psychologist Seymour Levine said he had not only lost count of the number of conferences regarding stress he had attended, but also the number of times a participant at one of those conferences argued that ‘stress’ in its current meaning should be dropped in favour of something more precise.


In popular use, and sometimes even in academia, stress is a word that can simultaneously mean the input – the stimuli that create stress, whether external or internal – as well as the body’s reaction to these things, both immediately and over the medium or long term.


Hans Selye, the researcher who popularized the definition of stress in its modern usage, also coined the term ‘stressor’, something which creates stress, to distinguish it from the reaction. Useful though this is in some ways, it still leaves you with a definition for stressor as nothing more than ‘something that causes stress’. It can all feel a bit circular.


Some experts have tried to define stressors as stimuli which disturb, or potentially disturb, what is known as homeostasis, a healthy body’s self-balancing system for complex internal systems like blood sugars. This is, however, both a bit technical and also slightly undermined by the fact that definitions differ as to what actually constitutes homeostasis.


Perhaps the best compromise is a fairly generalized definition, like this one taken from a weighty academic book about stress, which defines it as ‘a real or interpreted threat to the physiological or psychological integrity of an individual that results in physiological and/or behavioural responses’,3 with the optional add-on that this biological response elevates the person’s levels of stress-connected hormones.


That will do us for now. When this book refers to ‘stress’, that is broadly what we mean. But do remember, the fact it is such a flexible concept means that if you feel something in your life is a stress, no one can tell you it isn’t. To your body this is an entirely personal matter, and rightly so.





Hormones: the chemical messengers


The science of hormones, officially known as endocrinology, is still fairly new. The very word ‘hormone’ was only created in 1905, borrowed from ormao, a classical Greek verb meaning to arouse or excite. It was in 1936 that Hans Selye, the hugely industrious Hungarian-Canadian researcher who introduced us to ‘stress’ in its modern parlance, developed and popularized the idea that the condition and its physical ill effects are hormonal in nature.4


Hormones are, at their simplest, internally secreted chemical messengers which carry biological signals through the bloodstream to the particular organs they target. At the time Selye made his breakthrough, just a handful had been properly identified. Scientists have subsequently isolated more than fifty, many released from eight glands scattered across the body from the head to the groin and influencing everything from mood, sleep and our immune system, to sexual desire, puberty and growth. When it comes to stress, the key players are catecholamines, the collective term for the likes of adrenaline and noradrenaline, which kick-start our heart-pumping, prehistoric ‘fight or flight’ response, and then cortisol, which brings another, longer-lasting surge of energy from stored bodily sugars, and about which we will hear a lot more in this book.


While there are evolutionary benefits to this hormonal alarm system – it exists in all mammals, not to mention in birds, fish, amphibians and reptiles – the problem for contemporary humans is that our lives have changed beyond recognition while our hormonal response has not. The crucial difference is that modern stress is generally not a one-off, but a long-running sequence of events.


We still occasionally face the sort of stressful situation that would have been familiar to an early human, even if this might now mean immediate and existential peril from a speeding car rather than, say, a snarling wolf. But in modern life, such genuinely life-or-death situations are rare. These days, when we experience a sudden rush of stress-released hormones, it is almost always a response to a threat which, to our wolf-confronting ancestor, might seem minimal. It could be a worrying large electricity bill, a difficult meeting at work, perhaps anxieties that a parent is becoming frail, or a child is unhappy.


There is a crucial point to note here. While none of those stresses is going to kill you, that does not mean they are not real. The resulting influx of hormones is the same, as is their effect on your body. And this impact can be significant. Stress can hugely deplete your mental and physical resources. This is all the more so given modern stress is so often a cascade of occurrences, some of which might, on their own, feel minor. Stress presents most intensely as an accumulative condition, one that builds up, often only half noticed until the tipping point is reached. It is the repetition that is key, both from the perspective of its sheer inexorableness, and also because of the way the endlessly-repeated surge of hormones can take a toll on the body.


Much of this long-term bodily impact is related to insulin, the hormone central to processing blood sugars, which works less efficiently in a stressed body. Regular, inescapable stress is very often a path towards something known as insulin resistance, where your body starts to respond less well to insulin, meaning it becomes less effective at removing sugars from your bloodstream, a crucial part of your body’s self-sustaining balance. Insulin resistance is itself often the precursor to type 2 diabetes, the lifestyle-related variant of the chronic condition in which the body is unable to properly process such sugars. Type 2 diabetes is now so common it is arguably the biggest single contributor to long-term sickness in modern life, as we shall see in detail in Chapter 7.


Luckily, this is not just a story of gloom. New techniques and innovative research are allowing scientists to track the path towards insulin resistance at a cellular level, and perhaps one day to understand how it might be stopped, or delayed. Even now, there are new insights about the way hormones interact with our body which allow people to mitigate the physical repercussions of stress, some which are far from obvious. One example, as we shall see in Chapter 6, new research suggests that large amounts of high-intensity exercise can actually elevate levels of stress hormones, making it harder for some people to lose weight. Stress might be ubiquitous, but it is not always straightforward.


All that said, even a complete understanding of the interactions of every single hormone would not make sense without the context of outside factors, ones which prompt our bodies to secrete hormones in greater or lesser amounts and with greater or lesser regularity. We do not exist in a laboratory. The real world makes daily and unpredictable demands on our endocrine systems, and no one reacts in precisely the same way.


Stress is personal


Michael Marmot is one of the world’s most respected authorities on health-based inequalities. Earlier in his career, spanning more than half a century, he helped make a key breakthrough about the societal context of stress, discovering that its most serious physical manifestations are not largely a problem for the managerial class, as then popularly believed, but tend to be worse the lower down you are on the social scale.


Marmot can recall the moment he first truly understood the inseparable link between the lives people lead and the mental and physical health they have to deal with. As a medical student shadowing a psychiatrist in Sydney, he saw a female outpatient who felt lethargic and could not sleep. Asked for more details, the woman explained that her husband was abusive, her son was in prison and her teenage daughter was pregnant.


The psychiatrist’s response, Marmot recounts, was to suggest she switch from one type of prescription tranquillizer to another. The idea that a change in medication might solve her very obviously life-based problems was, Marmot recalls with pointed understatement, ‘not compelling’.5


Stress is still viewed as a largely medicalized affair, or else a type of individual struggle, in both cases separate from the actual lives people lead. If there is one single message to take away from this book it is the fact that stress is not someone’s ‘fault’, or responsibility, a thing to feel guilty about. To begin with, stress can sometimes be of use. As well as the miraculously head-clearing and muscle-enabling properties of a rush of adrenaline as that hypothetical car (or wolf) heads towards you, the same hormonal response can sometimes be necessary in less dramatic circumstances. Some studies have shown stress can even improve memory function in some instances, a boon for the pressured student.


Once again we return to the vital difference between a one-off or short-term stressor, and stress as a chronic condition. This is where Marmot’s long-ago patient comes in. She exemplified the way that stress, and the hormonal build-up which comes with it, is almost always imposed by external factors which are themselves almost always beyond our control, and in many cases due to societal structures such as poverty and inequality. Reams of studies have demonstrated that you are statistically more likely to experience stress if you are poor, or if you are a woman, or from a minority ethnic background, or are disabled. Too many guides to stress neglect this fundamental and inescapable framing.


Such personal circumstances, including our childhoods, greatly shape our response to the stress we experience, which in turn affects our health. When it comes to the chance of developing stress-connected ailments like type 2 diabetes, other factors are also important, notably diet and activity levels. But even here, context is vital. Study after study has shown that if you expose people artificially to stress and then present them with a menu of food choices, they invariably gravitate towards less healthy and more caloric options than do those in a control group not put through the same stressful experience. Similarly, reams of parallel academic papers have demonstrated that when people are stressed they tend to live more sedentary lives. Everything is connected.


The cumulative effects of all this on public health can be startling. Researchers have calculated that if you take the Jubilee underground line eastwards in London, average male life expectancy drops by about one year per stop between Westminster and Canning Town, as incomes in the surrounding areas decline and inequalities increase.6 In the UK’s wealthiest areas, people can expect nearly twenty more years of healthy life than in the most deprived.7


Such disparities are both a product of existing stress and the creator of more of it. Stress, particularly financial stress, tends to be self-perpetuating. One fascinating US study stopped people in a shopping mall and asked them to consider one of two entirely hypothetical financial situations, involving a car repair costing either $150 or $1,500. These ‘easy’ and ‘hard’ financial scenarios were allocated randomly to the participants, who after thinking about the car repair were then given a cognitive task to complete. Finally, they were questioned about their family income. The results showed that after musing over the cheaper car-repair option, the poorer and richer participants performed similarly in the cognitive test. But when the $1,500 repair was on people’s minds, poorer participants fared notably worse. Even thinking about a bill, not one they had to pay, clouded their thinking.8


Other experiments have delved into why people on lower incomes tend to, on average, deal less well with things like completing a course of medication, or cooking healthy food. The conclusion is that stress from unpaid bills and suchlike can create a type of tunnel vision, sometimes known as a ‘scarcity mindset’, which makes it much harder to focus on other, less immediate tasks. Studies have quantified these effects variously as being about the same as losing an entire night of sleep, being a chronic alcoholic rather than a non-drinker, or suddenly shedding close to fifteen IQ points.9 This is not a minor impact.


The second link between stress and circumstance is perhaps even more vital: not everyone deals with stress the same way. People can experience near-identical challenges and find that they produce very different levels of cortisol, and that their bodies are affected by the cortisol to very different degrees. As we shall see in Chapter 9, much of this comes down to the early stages of life and in particular its very start, even before birth. Numerous studies have shown that a mother’s exposure to consistently high cortisol during pregnancy tends to make their child less able to deal with the physiological manifestations of stress when they are an adult.


One fascinating project showed that when a group of young university students were asked to look at pictures of faces with angry expressions, those whose parents came from a lower social standing showed a bigger reaction in their amygdala, the mysterious and tiny part of the brain that processes emotions and in turn tells other parts of the brain when we are under threat.10 This sort of ‘neural embedding’, as researchers term it, is largely unconscious and therefore very difficult to even know about, let alone escape.


Fight, flight and cortisol


These seemingly inescapable differences in how we cope with stress come back to the ancient fight-or-flight response, and a particular element of it, something called the hypothalamic-pituitary-adrenal axis, or the HPA axis for short, named after the section of the brain and the two sets of glands which are involved. Such technical terms can feel daunting, but the process is in fact quite straightforward. And it is, in many ways, the very centre of this book’s story.


When our hypothetical cave-dweller, or their contemporary loft-apartment-living equivalent, faces sudden danger, the stress response is so rapid that before the conscious brain has even processed that a threat exists, the first wave of emergency hormones, adrenaline and noradrenaline, are already pumping around the body. These increase the pulse rate and raise the blood pressure, making them alert and primed to react. It is an all-body operation, including the notably prehistoric phenomenon of piloerection, the term for hairs standing on end, a throwback to our more hairy past when doing so would both help to trap heat and make us look bigger to an aggressor. Goose pimples are simply the hair-free element of this process.


Now the red-alert response has done its thing, the HPA axis begins a second wave of hormonal response, flooding the body with cortisol. In evolutionary terms, cortisol’s role is similarly hugely useful, prompting a more sustained surge of energy from stored glucose. If adrenaline was there to shock our ancestor into shouting at the wolf so it backed off, the cortisol-released glucose would assist with a sprint away from danger. What should then happen is that another element of our involuntary nervous system, known as the parasympathetic nervous system, dials down this hormonal response. But in too many people, this hormonal brake doesn’t fully engage, and the cortisol keeps on flowing.


Cortisol is, in absolute terms, a mere drop in our systems, with the average person producing slightly under 10 milligrams per day, perhaps slightly over a tenth of a million of their body mass. But in terms of our health, even our life destiny, it punches very much above its weight. Cortisol is central to many of our bodily rhythms. And when it gets knocked out of alignment, so do they.


While adrenaline is usually only released in response to urgent stress, cortisol has a role beyond its emergency function. In smaller quantities it emerges in waves over the course of the day, acting almost like a hormonal alarm clock. For a healthy person, natural cortisol levels rise gradually during the night to a morning peak, typically between about 6 a.m. and 8 a.m., to help get us out of bed, and then decline into the afternoon and evening.


This is a pattern that can be easily disturbed. A visceral fight-or-flight situation can see the amount of cortisol in your body multiply by ten times or even more. But even everyday worries and concerns, especially if repeated, can trigger a cortisol response, making the body believe it needs a mass of blood sugar when it does not. This reaction becomes cumulative and eventually chronic, meaning people are walking around with cortisol levels that are permanently higher than they should be. This brings a mass of health risks, many connected to the way cortisol impedes the work of insulin, including the potential to develop diabetes, weight gain, higher blood pressure, heart disease and other ailments, not to mention a greater likelihood of depression, anxiety and poor sleep.


The good news is that our understanding of all this is moving at pace, helped in part by new methods to monitor hormones. Where once cortisol could only be measured using laborious blood samples, this can now be done from saliva, with self-administered swabs helping researchers understand why it ebbs and flows over a day. Other methods are emerging which could, in effect, bring real-time cortisol monitoring. One option is for wearable patches that measure it via sweat. A still more science-fiction-style proposal is a Korean project to develop what would in effect be a wireless-transmitting contact lens, which would monitor cortisol concentrations in tears and report back.11


Your authors


It might now be time for a bit of context. This is a co-authored book, so who are we, and why should you trust us to guide you through this new world of stress? The first point to note is that this is a joint production. Throughout almost all the book, both of us authors are speaking, as it were. Where there are occasional digressions into individual ideas or narratives, we make it plain who is doing it.


Richard is a university academic specializing in insulin resistance and how stress affects the body. He also leads on such disorders at a Harley Street clinic, seeing people at the front line of how all this interacts. Peter is a journalist and writer, officially covering politics, who has written two other books with a health focus. He has a particular interest in health inequalities and the way these are affected by society and by political decisions. As you will hopefully see, this dual focus helps to place stress in a wider context, offering opportunities to both understand it as a phenomenon and potentially cope with its impact.


It is Richard’s clinical work which is relevant here. Now that we have explained the science behind how increased cortisol can affect the body, it’s time to show a real-life example. And it is real life: every one of the case studies in this book is based on an actual person. However, details have been altered or otherwise anonymized. If you think you actually know any of the people described, you are mistaken.


Ruth’s story


This brings us to Ruth, who is an exemplar of how the stress response can be provoked into running unchecked, and what happens when it does. Now forty-six, Ruth grew up amid a certain amount of emotional chaos, a good part of it triggered after her father died suddenly when she was three and her younger sister was one. Her mother raised the girls but struggled with alcohol and her emotions. The trio were close, if combustible. As an adult, Ruth has faced periods of depression and anxiety. Both of these can be experienced by people who are not stressed, but they very often come together – studies have shown that around half of people newly diagnosed with depression have elevated cortisol levels. She has a responsible job as an administration manager for a law firm, but finds the pace difficult and worries that she takes more time off sick than her colleagues.


All this has exerted an understandable mental toll. In everyday life, Ruth seems confident and competent. But she would often spend her evening worrying about a work meeting the next day, or her sister’s turbulent life. There was also a physical impact. Since she had been a teenager, Ruth had been above what is seen as a healthy weight. In her late thirties she was diagnosed with type 2 diabetes, as well as a form of intermittent inflammatory joint pain which makes physical activity harder. Ruth was in a long-term relationship for over a decade, but she and her partner were unable to conceive.


She came to Richard’s clinic to have her blood glucose and insulin sensitivity tested, but also to learn about her cortisol levels. She had been reading about chronic stress and its impacts, and guessed this could be a factor in her various ailments. And this seemed to be the case. Cortisol tests are usually taken in the morning, when the flow is near its peak, and at 8 a.m. Ruth’s reading was above the normal range. Her blood pressure was also higher than ideal, which she had not previously realized.


This was, it seemed, a textbook case of several decades of life history pointing in one direction. But, over time, some things changed. Ruth started psychotherapy, seeking to better understand elements of her story, notably her childhood and its impact on her. She read more about stress and how cortisol reactivity can be set from infancy. And she came to a decision: while rewriting the past to undo this was not possible, she could try to tackle its effects.


She agreed with her boss to start working four days a week, trying to use the extra time to connect more with her family and friends. Perhaps most crucially of all, she got a dog, and from living a largely sedentary life – she used to joke about driving the 400 metres to her local shop for milk – Ruth began walking longer and longer distances. As her fitness improved, she took up other exercise, including year-round outdoor swimming.


Ruth’s cortisol is now lower, if still slightly above what would be considered ideal. She can find work stressful, but is more open with her boss and colleagues about this. Her weight has dropped slightly and her waist size is notably smaller, often a sign of improved health independently of the body mass index, or BMI. The biggest change has come in her blood glucose and insulin. With the extra physical activity, these are almost normal. Her type 2 diabetes is, in effect, in remission, to the delight of her family – and her doctor. Ruth’s joints are still sometimes painful but notably less so. Her blood pressure is now well within healthy ranges.


This was not a miracle cure. If any book about stress does offer such a thing, you should probably put it straight back on the bookshop shelf. It must also be noted that Ruth’s is a particular case and what worked for her will not necessarily do the same for others. Chronic stress is highly personal and very persistent. But it is also sufficiently broad and nuanced that it can be tackled on several fronts at once. For Ruth, this involved trying to understand why she is more susceptible than some other people and to feel less guilty about it, while simultaneously seeking to mitigate the ways her body expressed this in-built propensity.


Like Ruth, this book also has several intertwined hopes and aims. The first is to explain, authoritatively but engagingly, what stress is and how it has existed over time, as both a societal and medical concept. It will also explore the various ways it can affect your body and how this is very often shaped by lifetime experiences. Subsequent chapters deal with more specific related issues such as weight, diabetes and the potential impact on fertility, for both women and men. Finally, there are some ideas for ways people can try to understand the stress they face, feel and absorb, and to perhaps lessen some of these impacts.


To say it once again: this is not a self-help book. The world is already full of those. It is instead what you might call a guide, a route map to one of the most vexed, argued-over and ubiquitous phenomena of human life. And as with all stories, to understand where we are now, we first need a look to the past.










CHAPTER 2


A Short History of Stress


Stress has, very obviously, always existed. But as this chapter shows, the phenomenon in the way we broadly understand it today is surprisingly modern, in fact less than a century old. In this contemporary form, stress emerged more or less simultaneously from the research laboratory and within Western culture as a whole. This is not a history lesson for the sake of it – if you want to understand stress properly, you first have to know what it means.


The beginnings of this new era had a slightly low-key dawn: a university laboratory in Montreal in 1936, where Hans Selye, who we encountered briefly in Chapter 1, began injecting a series of unfortunate rats with toxic substances. Stress, and society as a whole, would never be quite the same again.


Selye was a vastly industrious Austrian–Hungarian doctor and research scientist who spent almost all his career in Canada, producing more than 1,700 academic articles and thirty-nine books. When it comes to stress, he is both a pivotal figure in its evolution and something of a contradiction. Selye’s idea of ‘general adaptation syndrome’ more or less invented modern stress physiology, introducing the idea that a range of seemingly unconnected ailments are not just caused by long-term stress but, specifically, by the repeated and chronic triggering of the body’s hormonal alarm system.


At the same time, Selye’s laboratory work to support this was limited and, some critics argued, ultimately unconvincing. He spent the majority of his working life less as a discoverer of new concepts than a proselytizer of the one he had already devised, a tireless spokesman for his own era of stress. And despite his scientific impact, it is this latter role which is arguably more important.


As defined by Selye and his outriders, stress became a ubiquitous cultural phenomenon, beginning in North America before spreading globally. The idea that disseminated was heavily flavoured by individualism, a sense that this was a problem for people to cope with on their own, some faring better than others, rather than being a product of wider forces which might be challenged or changed. As such, it was heavily imbued with guilt for those who felt they had perhaps failed some sort of test.


Selye’s was also an implicitly macho vision of chronic stress, helping to lay down the stereotype of a highly-paid, overworked male executive struggling with his stomach ulcers in a glass office, not an assembly-line worker toiling on the factory floor, let alone a woman trying to find the hours for childcare and domestic chores alongside a job.


This should not diminish the significance of Selye’s breakthrough, or his extraordinary career. As a young researcher in the biochemistry department of Montreal’s McGill University, Selye was tasked with trying to identify as-yet undiscovered female sex hormones by injecting rats with various extracts collected from cow ovaries, with the responses monitored before the rats were killed and dissected.


No matter what extract he used, Selye found the same physiological results: enlarged adrenal glands, damage to the lymphatic system – which plays a major role in the immune response – and peptic ulcers in the stomach and small intestine. Intrigued, he substituted the injections for deliberately stressful situations, for example placing the rats on the freezing-cold roof of the laboratory building in winter, or making them run for long periods on a treadmill. Once again, the physiological results were the same. This was starting to look like a pattern.


Selye was no ordinary academic. Born János Selye in Vienna, he spent his childhood in Komárom, a town which straddled the border of Hungary and what was then Czechoslovakia, before studying medicine and organic chemistry at Prague University. This upbringing at the confluence of so many cultures in the Austro-Hungarian empire meant that even as a young child Selye could speak four languages. After medical school he began a research career at Johns Hopkins University in the US before James Collip, the famed biochemist who was part of the Canadian team which isolated insulin in the early 1920s – one of the most significant medical discoveries of the century – sponsored Selye to come to McGill in 1932.


Pivotal to Selye’s insight was his time as a medical student in Prague. In his best-selling book The Stress of Life, Selye recalled the moment in 1925 when he and his fellow trainee doctors had finished their theoretical learning and were shown a series of actual patients for the first time. ‘What impressed me, the novice . . . was that so few signs and symptoms were actually characteristic of any one disease; most of the disturbances were apparently common to many, or perhaps even to all, diseases,’ he wrote, saying this appeared to be a ‘syndrome of just being sick’. When he explained this idea to the doctors, Selye recalled, he was laughed at.1


Selye’s genius was to connect this slightly vague notion of a generalized ailment to the rats’ uniform symptoms, whether from injections, cold, or being forced to run to exhaustion, and then to identify the crucial role of the body’s hormonal response when exposed to destabilizing external factors, which he called stress. This modern usage of the word first got an airing in a 1935 paper by Selye about the rat experiments.2 It was a year later that he tentatively explained his wider theory in a brief article – Selye counted it as ‘74 lines in a single column’ – for the British journal Nature. This set out Selye’s observation that the rats’ biological response to what he termed ‘nocuous agents’, whether the injections or things like excessive cold or exercise, was always the same: an initial period of alarm, followed by what he named a ‘resistance stage’ and then, if the damaging external factor was maintained, by exhaustion and ultimately death.3 He gave this process the slightly cryptic name of ‘general adaptation syndrome’.


In his many dozens of subsequent papers and articles, this idea, which he sometimes called – a bit self-referentially – ‘Selye’s syndrome’, was expanded into an all-encompassing mind-and-hormone concept of stress in which repeated or excessive triggering by external factors is linked to a series of diseases and ailments, not just the ulcers observed in rats, but also high blood pressure, asthma and some cancers. It was the repetition of stressors, the ‘chronicity’ in medical terms, that was key, plus the emphasis on the release of cortisol and other longer-acting hormones, not just the short blasts of adrenaline and noradrenaline in emergencies, as we saw in the opening chapter. This was, if scientifically imprecise at times, pretty much the same notion of chronic stress that we have today.


There are other fascinating details to Selye’s early work. One is the theory for why the first set of rats, simply given injections rather than left on a frozen roof or placed on a treadmill, developed stereotypical stress symptoms. If Selye was a brilliant theoretical scientist, the story goes, he was notably less good at practical laboratory work. He was particularly inept at handling rats, meaning their ulcers were less a result of the hormonal extracts than the way he tended to squeeze them too tightly or drop them mid-jab, necessitating a frantic chase around the laboratory floor.


Another curiosity is his semantic gift to the world. However brilliant a polyglot, Selye was writing his articles in what was by then a fifth or sixth language, and when he chose ‘stress’ to explain his phenomenon he had no idea about its long-standing use in physics to denote forces acting on a physical material. In his first article for Nature, Selye also used ‘alarm reaction’, but worried that this too closely described just the first phase of his syndrome. One fellow academic who worked with Selye in later years heard him complain that ‘had his knowledge of English been more precise, he would have gone down in history as the father of the “strain” concept’.4


In fairness to Selye, his definition was not too much of a linguistic leap. Taken from the Latin verb stringere, meaning to pull together tightly, when ‘stress’ first emerged in English around the fourteenth century it usually referred to a form of physical distress. This gradually evolved from denoting an external factor to an inner state, and even after its adoption in physics and engineering, by the nineteenth century a few writers used it to mean the medical consequences of prolonged physical hardship, not a huge distance from Selye’s version. Either way, his definition stuck – and spread. In The Stress of Life, Selye describes giving a lecture in France and being unable to think of a useful French translation, so deciding to talk about le stress. As a noun it remains in French today, along with der Stress in German, el estrés in Spanish, o estresse in Portuguese, and so on.5


At the time of Selye’s discovery in the 1930s, popular notions of stress, or whichever alternative term was used, were barely different from Victorian psychosomatic concepts like nerves, hysteria and the vapours. Exemplifying this nineteenth-century mode of thinking was George Miller Beard, a US doctor who specialized in problems of the nervous system, eventually coming up with a somewhat all-encompassing diagnosis he called neurasthenia.


Beard’s idea, set out in his evocatively titled 1881 book American Nervousness, was that the human body has a finite amount of so-called nervous force, which, if used up, whether by worries or external factors, causes ailments including fatigue, high blood pressure and headaches.6 Beard, who shared with Selye a keen ability to promote his own ideas, gave a dizzyingly long list of other possible symptoms of neurasthenia, including sore teeth, the tendency to avert one’s eyes, or saying one word when you meant another. He also believed that the quantity of nervous force people began with was hereditary and that neurasthenia was primarily a problem for the well-off.


In a precursor to the cliché about stress being a result of the intolerable pace of modern life, Beard claimed that neurasthenia had never existed before his time and was also unknown in poorer countries. It was, he argued, caused by five contemporary and highly particular things: steam power; telegraph communications; science; newspapers and magazines; and the ‘mental activity of women’. Minor aggravating factors included dry air, civil and religious liberties, and ‘the phenomenal beauty of the American girl of the highest type’.


Beard was viewed even by some contemporaries as a quack, and his theories were in some ways little more than a highbrow dressing-up of the sort of generalized worries about fatigue and anxiety used to advertise a multitude of ‘nerve tonics’ and proprietary tablets featuring ingredients ranging from iron to more alarming substances like strychnine or arsenic. Nonetheless, his era of stress and the new one introduced by Selye ran concurrently for a number of years. As late as the 1950s, newspapers ran advertisements for products like Phyllosan: ‘To strengthen your Nerves and increase all your Physical and Vital forces’. The 1968 edition of the American Psychiatric Association’s list of mental disorders still listed neurasthenia, albeit as just seventy-five words in a 136-page manual.7 Things were, however, gradually starting to change. And as with many such social revolutions, war played its part.


The soldier’s heart


War is a very obvious source of extreme stress, and even by the time Selye was devising his ideas it had already provided several insights, as well as an equal number of false starts. During the US Civil War, doctors identified something they called the ‘soldier’s heart’, a propensity for troops to suffer palpitations and shortness of breath. In modern medicine these would be instantly recognized as likely symptoms of post-traumatic stress disorder; at the time it was blamed on physical overexertion, or the tightness of knapsack straps across men’s chests.


Half a century later, when the phenomenon of shell shock was witnessed in the First World War, doctors initially assumed it was the result of brain injury from the blasts, even though many sufferers were physically unhurt. Others took a different view. William Rivers, the pioneering psychiatrist portrayed in Pat Barker’s Regeneration trilogy of novels, treated shell-shocked officers, including the poet Siegfried Sassoon, with a talking-based regime influenced by Freud and psychoanalysis.


Selye was born in 1907 and thus had a ringside seat to the beginning of the century’s chaos. He was eleven when the Austro-Hungarian empire, in which he lived with his Hungarian father and Austrian mother, collapsed. In 1936, when he set out his grand theory of stress, Europe was on the brink of another disastrous conflict, one that would this time subject not just soldiers to the terrible events of conflict but also entire civilian populations, through mass bombing. And, it transpired, when humans are subjected to extreme and sudden stresses which are entirely beyond their control, much like rats, they rapidly become sick.


In September 1940, at the start of the London Blitz, a pair of ingenious medical students, David Winser and D. N. Stewart at the city’s Charing Cross hospital, spotted that seven patients had been admitted in a matter of days with perforated stomach ulcers, a serious medical emergency in which the ulcer has made a hole in the digestive tract. Normally their hospital saw about one such case per month. The students wrote to eighteen other London hospitals and asked to view patient records from 1937 to 1940 to understand if there was a wider pattern. Even with some hiccups – one of the hospitals they approached had been bombed out of action – it soon became clear that there was.


The eventual findings, published in the February 1942 edition of medical journal The Lancet, showed that in the ‘control period’ of January 1937 to August 1940, the average total for monthly admissions for perforated ulcers across the sixteen hospitals that returned data was twenty-five. This shot up to an average of sixty-four per month for September and October 1940, when the bombs started falling. After considering various potential reasons, including ‘hastily-swallowed meals’, or an understandable rise in alcohol and tobacco consumption, the pair concluded: ‘The probable cause for this increase was anxiety.’8


In 1944, the same duo contributed to a follow-up Lancet article showing that over the whole course of the Blitz, from September 1940 to May 1941, the monthly average dipped slightly from the first weeks of the Blitz but at thirty-five remained well above the control period. When the Blitz ended, it fell.9 This was Selye’s alarm stage and resistance stage in action, and even showing one of the same symptoms: stomach ulcers.


Around the same time, the Royal Society of Medicine led an urgent inquiry into the astonishingly high rates of digestive disorders among British troops sent to France with the British Expeditionary Force, or BEF, which ended up being evacuated from Dunkirk in May and June 1940. Statistics showed that nearly 15 per cent of all BEF personnel invalided to the UK before Dunkirk were sent back because of ulcers. However, the report, by two senior doctors, discounted the idea that psychological factors might be involved, instead blaming the excessive eating of over-fatty military food.10


Far away from the bombing, in Montreal, Selye was paying attention. In a letter to The Lancet in February 1943, he noted the studies about ulcers and the disagreement over the cause. He pointed to the way his stressed rats had also developed ulcers, saying there was increasing evidence for his idea of ‘a syndrome which represents the somatic expression of a general alarm of the organism when suddenly presented with a critical situation’11 – that is to say, chronic stress creates physical consequences.


Selye had been a very busy man. Gathering funding from government agencies and drug companies, among others, he oversaw a huge range of studies. Many were based around artificial steroids, including their potential to dull pain and exhaustion, something of particular interest to the US military, for whom Selye had an additional role as a consultant. Between his arrival at McGill University in 1932 and his departure for Montreal University in 1945, Selye co-authored close to 300 academic papers, as well as writing a four-volume Encyclopaedia of Endocrinology. In 1946, Selye published a greatly extended exposition of his general adaptation syndrome, running to over a hundred pages. There was just one problem: this undoubted productiveness was not reflected in his professional renown. Even Walter Bradford Cannon, the pioneering US physiologist who, just three years before Selye’s 1935 breakthrough with rats, devised the concept of homeostasis (about which we will hear a lot more later in the book), was not a fan. Cannon, to whom Selye dedicated his 1946 article, criticized what he said was limited laboratory work to substantiate the theory. Others said that they, too, could not fully trace the path of evidence from injected rats to stressed humans. One argued that Selye’s idea was ultimately circular, summarizing it as: ‘Stress, in addition to being itself and the result of itself, is also the cause of itself.’12


While buffeted and even wounded by the scepticism, Selye was too self-confident to give up or look again at his theories. As one slightly weary book reviewer put it, ‘Dr Selye is a man of many things. One of them is not modesty.’13 Instead, as the 1950s began, he decided to take his ideas to the masses. And this, even more than the scientific papers he produced, really changed how the world saw stress.


The global phenomenon


The process began with lecture tours by Selye across the US and Canada, the talks packaged into a popular 1952 book, The Story of the Adaptation Syndrome. By the mid-1950s, Selye’s ideas were being quoted in Healthy Minds and Bodies, an illustrated guide for British families promising answers to ‘all medical, marriage and motherhood problems’. It noted: ‘Professor Selye’s conclusion to date is that stress is an important factor in the causing of all physical diseases, except, of course, those due to injury, infection or poisoning. This, as you can see, is a very forcible reminder that Worry Can Kill.’14


In 1956, Selye produced his own everyday guide to his ideas. The Stress of Life became an international bestseller, was translated into more than a dozen languages and still on sale today. Partly a scientific memoir, partly an early self-help guide, Selye began by recounting the progress towards his breakthrough with the help of diagrams and the occasional unsettling photo of a dead laboratory rat. In some ways the message was strikingly modern, particularly the link Selye made between chronic stress and inflammatory ailments including type 2 diabetes. Other parts felt more curious, such as a list for the reader of signs they might be stressed, ranging from the fairly obvious – ‘an overwhelming urge to cry, or run and hide’ – to the more niche, like high-pitched laughter.15


What is striking is how Selye viewed his theory as not just one aspect of health but the key connecting virtually all ailments – as he put it, ‘a unified concept of disease’. This was a highly individualistic concept. Each man, Selye wrote – and he was mainly addressing men – has ‘an inescapable natural urge to work egotistically for things that can be stored to strengthen his homeostasis in the unpredictable situations with which life may confront him’, adding: ‘The penalties for failure in this great process of adaptation are disease and unhappiness.’16


The alternative idea, that any given man, or woman, might simply be born into inescapable circumstances which might make this head-on confrontation with stress difficult or impossible to win, was not, seemingly, considered. Such an alternative avenue of quieter, less heroic despair was instead becoming the province of pharmaceutical companies. In 1955, a year before The Stress of Life was published, Wallace Laboratories launched Miltown, the reassuringly-monikered brand name for meprobamate, the first commercially available tranquillizer in the US. Within two years it accounted for a third of all prescriptions written by American doctors.


Selye was not among the customers. In fact, he seemed almost inexhaustible. Numerous colleagues noted the paradox that the twentieth century’s most prominent guru of stress worked between ten and fourteen hours a day, including weekends and holidays, preceded by a pre-dawn swim and a cycle ride to work. As well as his endless stream of articles, books and research papers, he embarked on regular international lecture tours, also managing to fit in three marriages and five children.


As his ideas disseminated through laudatory articles in magazines like Time and Readers’ Digest, Selye also began floating more overtly political notions. In a later book, Stress Without Distress, he argued against excessive altruism, saying that people needed an incentive to work. Without this, he warned, a man ‘is likely to seek destructive, revolutionary outlets to relieve his basic need for self-assertive activity’.17


Selye’s ideas began to take on a life of their own. At the start of the 1970s an enterprising New York freelance journalist-turned-self-created-seer called Alvin Toffler released a hugely successful and very obviously Selye-influenced book called Future Shock. The title described a phenomenon which Toffler called ‘the psychological state that occurs when individuals or societies experience too much change in too little time’.18 Future Shock, which ended up being the first in a best-selling trilogy, tapped into readers’ worries and sense of disorientation as the world moved at pace, introducing them to terms like ‘information overload’. Two years later, it was made into a documentary presented by Orson Welles. ‘We live in an age of anxiety, and a time of stress,’ the cigar-puffing director boomed as he was filmed walking through an airport. ‘We are the victims of our own technological strength. The victims of shock – of future shock.’19


A few years later, Selye and Toffler joined forces to set up the American Institute of Stress, described as ‘a clearinghouse for information on all stress-related subjects’.20 The stated remit might have been broad but the founding board of trustees was illustrative of a slightly more focused view of the phenomenon: alongside various doctors and other experts were a series of Republican politicians, including the party’s former presidential candidate, Barry Goldwater, as well as Bob Hope, the entertainer and close friend of Richard Nixon. This was not an organization about to advocate for society-wide reforms to alleviate stress.


Another founder was a US cardiologist, Ray Rosenman, who was in his own way almost as influential as Selye. Along with a colleague, Meyer Friedman, Rosenman devised the idea of the ‘Type A personality’, a set of traits which, the pair argued, generated so much pressure and stress, much of it self-imposed, that these people were particularly prone to heart disease.


While getting a heart attack is not notably aspirational, Rosenman and Friedman’s portrayal of the Type A personality was. These people were driven, single-minded, competitive, highly ambitious and often successful, cementing the idea of stress predominantly affecting the well-off and busy. They turned the research into a popular 1974 book, Type A Behavior and Your Heart, subtitled, The Cardiologists Who Have Identified the Number One Cause of Heart Attack Give You the Life-saving Facts.21


The idea was not simply made-up. Rosenman and Friedman carried out a series of studies based on long-term surveys covering thousands of men – again, it was just men – which concluded that Type A traits were a predictor of heart disease even when other factors like tobacco use and blood pressure were accounted for. However, subsequent research was unable to replicate the findings. Stress was certainly a factor in heart disease, but it didn’t appear to be linked to any particular personality type. It seemed a mystery.
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