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Praise for Stress-Proof



‘Extensively researched and comprehensive, Stress-Proof is filled with fascinating strategies for preventing chronic stress. Its advice is powerful and yet simple to implement and promises tremendous benefits for both mental and physical well-being.’


—Dan Buettner, National Geographic fellow and New York Times bestselling author of The Blue Zones


‘Stress-Proof is a rigorously researched guide that presents cutting-edge strategies for improving resilience, mental performance, and focus. Highly recommended.’


—Scott Barry Kaufman, PhD; psychologist and coauthor of Wired to Create


‘Helpful and practical. Applying this book to your life will make it better.’


—Kamal Ravikant, bestselling author of Love Yourself Like Your Life Depends On It


‘Mithu Storoni explains the neurobiology of stress and provides wise and accessible advice on enabling happy resilience. We learn why many practical steps can help us thrive in our stressful lives.’


—Dame Sandra Dawson DBE, KPMG professor emeritus of management studies, Judge Business School, University of Cambridge


‘In Stress-Proof, Dr. Mithu Storoni focuses on the problem and solutions for the reason that 80 percent of my patients decide to see me: stress. Recognizing and managing stress, as described in expert detail in this breakthrough book, can start a revolution in healthcare by focusing at its root causes. Highly recommended.’


—Joel Kahn, MD, FACC; clinical professor of medicine and founder, Kahn Center for Cardiac Longevity
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Dedicated to ‘progress.’


The piston of civilization,
the inaugurator of chronic stress.





Introduction: Unboiling the Egg


THERE IS A peculiar-looking building that stands proud in the middle of London. It is a post-modern building—its sense of style is so evolved that modernity for it is too passé. Existing skyscrapers already hold enormous legions of humans but this colossal structure had no intention of stopping there. The building is wider at the top than it is at the bottom to hold even more people. Fortunately, rents tend to climb, the higher up you go. The building is shiny, with glazed, panelized, aluminum cladding reflecting all who dare shine upon it. Its vulgar vanity rises high above the level of its peers, so it greedily gorges on pure, unblemished sunshine while resembling a gargantuan, Stone Age walkie-talkie.


Londoners were prepared to overlook what many regarded as an eyesore, until one warm and sunny summer day in 2013 when for two hours in the afternoon, the building metamorphosed from a postmodern blunder into a New Age villain. With a light beam of destruction, it melted cars, blasted bicycles, blistered paint, and even set fire to a doormat. What really got London talking, however, was its ability to cook an egg. A journalist placed an egg on a frying pan and put the frying pan at the precise spot on the street below where the south-facing façade of the building converged the sun’s rays to temperatures of 243 °F. The egg sizzled and was cooked within moments.


A newly hatched egg, underneath its hard shell, is runny and free. It goes through drastic change when you surround it with heat. There is little to notice on the outside while the inside is altered beyond recognition. We humans are very much like eggs. When plunged into the heat of our lives, our shells may remain the same, but our brains undergo structural change. We call the heat “stress.”


The walkie-talkie building in London is a metaphor for modern life. It is a product of globalization, born out of the urge to maximize income, boost productivity, out-compete rivals, leave behind peers, and ambitiously maintain pace with the fast sprint of modernity. In trying to do all of these things, it sends out cross fire. That cross fire cooks the egg. Our brains suffer.


This would be a sorry state of affairs were it not for a recent discovery. It is in fact possible to “unboil” an egg.


The scientist who managed to achieve this earth-shattering feat sent shockwaves through kitchens across the world, left Michelin-starred chefs from New York to Tokyo scratching their heads, and shattered the common saying that it is “impossible to unboil an egg” into extinction. He was quite deservedly awarded an Ig Nobel Prize.


Just as one can “unboil” an egg, one may also be able to “unboil” the brain. This book takes the process of stress and works it backward so, like unboiling an egg, you can “undo” and try to prevent some of the changes that take place in your brain and body when you are placed under the beam of the thoroughly modern and potentially damaging walkie-talkie building that is your daily life.



 [image: Image Missing] LOOKING AT STRESS IN A NEW WAY   


I was born into a family of doctors, thinkers, exercisers, and yogis and grew up surrounded by tales of strange and unusual feats: men voluntarily disappearing into the icy Himalayas and living without warmth and with little food, just to train their minds, bodybuilders lying on beds of nails to train themselves not to perceive pain, yogis slowing their heart rate to such a low level that people around them grew frightened they were about to pass away. The brain, I was told, had the power to overturn decisions being made lower in the chain of command. We operate on an autopilot program, called the autonomic nervous system. This system is headquartered in the brain but holds great influence over the entire body. It keeps the heart beating and the lungs breathing, even when we forget they exist. In broad terms, half the system is responsible for the stress response and the other half calms us down. The half that triggers stress is known as the sympathetic nervous system. I learned how the beguiling effect the mind had on the body held fascination for great athletes. Sir Roger Bannister, who was the first person to run a mile in under four minutes, at Oxford’s Iffley Road Track in 1954, devoted his entire career to studying the autonomic nervous system.


I had relegated these marvels from my childhood to one of the less visited bookshelves of my mind until I came across the story of the Dutch explorer Wim Hof, known as the “Iceman.” In 2007, Hof climbed part of Mount Everest wearing shorts and shoes; he completed a marathon at temperatures of around –4 °F, similarly attired, two years later. On January 26, 2007, Hof secured the world record for running a half-marathon while barefoot on ice or snow, at 2 hours, 16 minutes, and 34 seconds.1 More recently, Wim Hof’s help was sought for an experiment to test an intriguing concept.2 Is it possible to override the body’s response mechanisms to a bacterial invader by training the mind? In other words, was it possible to voluntarily control the autonomic nervous system? Can you turn up the sympathetic nervous system volume “on command”?


Wim Hof put twelve healthy volunteers through a ten-day training regimen involving meditation, breathing exercises, yoga, and cold exposure in an attempt to acquire the ability to voluntarily activate the sympathetic nervous system. After the training period, both the volunteers and a control group were injected with bacterial endotoxin at levels likely to spark an immune response and cause illness. Half an hour before the injection, the trained volunteers were “commanded” to voluntarily activate their sympathetic nervous system (a feat traditionally deemed impossible). They did. As a result, the trained volunteers had higher levels of epinephrine (released during the stress response) circulating in their bodies when the endotoxin entered their blood. The epinephrine made their bodies produce more of the protein IL-10 in response to the endotoxin, compared to the control group. IL-10 has an anti-inflammatory effect and the trained volunteers had fewer flu-like symptoms and recovered faster both from their fever and from their stress response to the endotoxin. The study, though small and the first of its kind, spectacularly demonstrated that contrary to traditional belief, it is entirely possible to exert some degree of voluntary control over the autonomic nervous system—and hence even the immune system—bridging the gaping abyss hitherto believed to separate the body from the mind.


As an undergraduate I was intrigued by the malleability of the brain when I learned how Nobel Laureates David Hubel and Torsten Wiesel had demonstrated that the brain begins as a tabula rasa block of blank marble and the world sculpts itself upon it. If kittens are never shown horizontal lines by the world, their brains can’t recognize them when they are grown-up cats. I also observed the malleability of the human spirit on the wards as a medical intern and then as a medical resident. There are patients with odds stacked heavily against them who pull through while others with the odds in their favor do not. There are those whose illnesses chronicle their mental state so well, the two can be plotted as a perfectly straight line on a graph, over the course of months and even years. The private thoughts of men and women at the sunset of their lives seem to decide whether they will live or die at the next fork in the road. And, of course, there is the infamous placebo effect, which has been known to accomplish near-miracles.


During my medical internship, I developed a mild autoimmune condition that I was desperate to get rid of. It served as an annoying antenna for the level of stress in my life. The moment the stress intensified, so did the condition. I lived with my antenna until I took up hot yoga as a hobby while I was studying pupillometry in London. Pupillometry is a niche specialty within the field of neuro-ophthalmology, dedicated to the study of pupil movements. How fast the pupil gets bigger, what it looks like, how quickly it shrinks, and its delicate microscopic flutterings are endlessly fascinating if you appreciate that the pupil is a direct window to the autonomic nervous system. The pupil dilates when the sympathetic input reaching it is intensified, which is why your pupils look big if you are stressed. I discovered over the course of a few months of practicing hot yoga that my own baseline pupil measurements appeared to change, suggesting the possibility of a reduction in my baseline sympathetic nervous system activity. In parallel with this observation, my autoimmune condition seemed to shrink, too, until it disappeared completely.


It became apparent to me that it wasn’t so much the power of the mind, as the power of looking after the mind that seemed to be the protagonist. I wasn’t thinking myself better; I was making my mind’s baseline state healthier by training it, feeding it, nurturing it, and resting it. When the mind is in its optimal state, it reacts differently. It is more resilient in the face of stress. It heals faster after a trauma. It thinks constructive thoughts and views the world rationally. It raises the threshold for pain perception, bolsters the immune system, and slows the process of any disease. It truly makes us more stress-proof.
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János Hugo Bruno Selye was a legendary Austro-Hungarian physician who is recognized today as the father of stress research.3 In 1956, Selye described stress as “a scientific concept which has received the mixed blessing of being too well known and too little understood.”4 We have come some way since then, though we have an even longer way to go.


You operate on a set point. That set point is maintained by your intelligent brain primarily through your autonomic nervous system and its sympathetic and parasympathetic activity. If you enter a hot room, you sweat. If you drink too much, you go to the bathroom. If you lie down flat and the pressure in your brain rises, your body may reduce your blood pressure. Your body is programmed to meet change with constancy. If your world changes, your body sets off mechanisms that work to keep you at your set point.


Stress is when your brain and body change in response to change.5 Your changing world, to which you are unadapted, makes you change your set point.


Your blood pressure may be ideal for lounging around, but if you expect to be attacked by a lion any second, it could do better. If that lion assaults you and your wounds bleed profusely, your blood will not have enough pressure to reach the brain, nor to supply your muscles to help you run away. If your blood pressure were set at a higher baseline, the drop in blood pressure from severe blood loss would not be quite as debilitating and you would be able to stay alive. Normally, your body tries to keep you at one “set point” baseline blood pressure. In stress, your body changes your set point and sets it to a higher level to anticipate and prepare for a possible drop in blood pressure.


Your brain changes the set points of a range of variables, to raise the odds of success in the face of imminent danger. Once that danger has passed, your set points are reset. If the threat never passes, or is too frequent, your set points fail to change back. That’s when you suffer from the negative effects of chronic stress. Your blood pressure stays raised. Your stress signal stays turned on. Your stress signal is mediated by your sympathetic nerve network, and sympathetic activity stays elevated. The stress signal generates stress hormones and these may persist.


The reason changing set points leads to illness is that we have evolved to operate at our normal set points. We are able to tolerate altered set points—elevated stress levels—only for short bursts of time. Staying at those set points can damage the brain and the body. If you are attacked, you won’t care much for the short exposure to high blood pressure or to high blood sugar–related damage, because the good they bring in saving your life far outweighs the comparatively smaller harm they may cause. If you are not being attacked and your blood pressure and blood sugar level stay high, both may cause damage, without doing any good at all.


A persistently high stress signal can show up as a chronically high blood pressure.6 Globally, the incidence of high blood pressure is rising, prompting some to wonder if this is a direct result of a global increase in stress caused by urbanization and globalization. It is possible that the global rise in insulin resistance and type 2 diabetes also stem from the same root.


As set points change, the wiring within the brain also changes. The brain is programmed to optimally function in a non-stressed world that is peppered with occasional bouts of stress. If it is made to exist in a stressed world that is peppered with occasional bouts of non-stress, it tries to change its connectivity in order to function optimally in this novel paradigm. The change brought on by chronic stress is an adaptation response, or rather a maladaptation response, because the change does not lead to better adaptation. Chronic stress dwarfs our lives rather than enabling us to thrive in our environment.
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Stress remains as much a conundrum today as it was a hundred years ago, with the difference that where before we saw a tangled mass of strings, today we are able to identify many of the strings that make up the tangle. Each area of malfunction is one string. If you do all you can to look after each string, they are less likely to tangle into an unmanageable mass.


In the landscape of brain health, a multifaceted approach—like the one presented in this book—is emerging as a better alternative to one that only resolves a small piece of a complex conundrum.


In the chapters that follow, I describe seven areas of malfunction likely to be experienced by anyone who is chronically stressed: weak control over attention, too much or too little cortisol, altered synaptic plasticity, an out-of-tune body clock, inflammation, insulin resistance, and flagging motivation. One person may not be affected by all these things but most people will be likely to suffer from at least one of them. I take the approach that if you target each of these areas to minimize your chances of succumbing to each malfunction, you may overpower the effect of chronic stress. If you stringently maintain healthy brain activity, a regularly ticking body clock, and quash the slightest smoke of inflammation, if you train your attentional skills and learn how to regulate your cortisol levels, if you keep your motivation on track and do all you can to diminish your risk of insulin resistance, you will put up a strong fight against chronic stress. This book tells you how to navigate through each of these channels. I have tried to cite the scientific evidence behind each suggestion, and where possible, I have cited results from randomized, controlled trials. I’ve also used the latest findings from relatively nascent research fields, where results are preliminary but hold promise.


The interventions described in this book are likely to bring benefits to everyone. You won’t wake up wearing a red cape overnight, but over time you will turn yourself into the best version of you.





CHAPTER 1
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The Two Sides of Your Brain


THE MOMENT YOU encounter a situation that has the potential to be stressful, two conversations take place inside your head. Your entire world can look very different, depending on which one you choose to attend to. One conversation is rational, calm, and reasoned. The other is emotional, impulsive, and hasty. Chronic stress raises the volume of the second and mutes the first.
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Your intelligent brain is like a giant corporation with a multitude of departments and subdepartments. An unimaginable amount of information passes through it and must be appropriately processed. The corporation’s aim is to adapt your behavior to reap maximal benefits from the environment you are in. At the head of your corporation sits the chief executive officer, who coordinates the corporation’s machinery and decides which departments should be accentuated and which should be toned down. This process must be able to adapt to changing circumstances. If the CEO orchestrates the corporation with wisdom and precision, it will likely thrive.


At the front of your brain, behind your forehead, sits a region known as the prefrontal cortex. It plays a central role in executive control and behaves, with collaborative assistance from others, like a CEO.


In every situation, it carefully assesses your terrain and formulates the best possible strategy for navigating through it. It modulates and controls activity across your brain’s various departments to create as favorable a climate as possible for you to accomplish what you are doing. For example, if you are trying to read a long e-mail in the middle of a hectic, noisy office, it coordinates networks so the noise is muted and the distractions emanating from your surroundings are dimmed, so that you may focus.


Like any great executive, it has some special talents. It gathers as much information as it can from your present situation and holds on to it as working memory. Your working memory lets your prefrontal cortex relate what is happening now with what just happened a moment ago, so it can predict what will happen next and modify its strategy for you, if needed. Your prefrontal cortex also controls the spotlight of your attention and decides where that spotlight should be beamed. It scrutinizes data coming in from multiple channels to decide what deserves attention and what does not. The scrutiny takes place at many levels within the prefrontal cortex and includes analyses of analyses as well as consultation with long-term memory stores via a region of your brain known as the hippocampus. If your thoughts and sensations are unimportant and irrelevant to your task at hand, your prefrontal cortex lowers their volume so your attention does not waver from what you are doing.


Your prefrontal cortex, in association with other networks, strategically plans, reasons, regulates behavior, makes decisions, and exerts top-down control over other parts of your brain as you navigate toward a goal. Through trial, error, and intelligence it learns to assign an appropriate behavior to a given set of circumstances and to improve upon that behavior as soon as new information presents itself. It is always learning and trying to upgrade its intelligence.


This puts your prefrontal cortex in a state of intense activity as new networks form and change and new connections between brain cells (synapses) materialize and weaken. There are an unimaginable number of synapses within your brain, and these synapses shift and change all the time in a state of heavy flux. The evolving change in the strength and activity of synapses is known as synaptic plasticity. When we adapt to a new situation and the brain rewires itself to cope, it relies heavily on synaptic plasticity.
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Your emotional instinct is a valuable tool for navigating the nuances of today’s urban environment because your threats tend to come from social interactions, rather than from wild animals. When these threats set off negative emotions in your mind, they may bypass careful analysis by your prefrontal cortex, to save you time. This short circuit prevents you from filtering out false alarms.


The brain circuitry that processes your emotions is extensive and includes both positive and negative feedback loops. Many of these loops are modulated by parts of your prefrontal cortex. If your prefrontal cortex decides it is in your best interest to stay on high alert for possible threats coming from your environment, it may raise the volume of your emotional response. If it decides your emotions are proving distracting to what you are doing, it may mute your emotional response and shift the spotlight of your attention away to a worthier target. If it malfunctions, your emotional response may be disproportionate to what your situation warrants.


One of the main players in your emotional network is the amygdala. The amygdala carries out a quick preliminary scan of the information coming in from your environment and then sends signals to various other parts of your brain including the prefrontal cortex. The prefrontal cortex, in turn, sends signals to your amygdala. Parts of it may promote or demote its activity depending on the other information it has gathered. During emotional conflict, for instance, parts of the prefrontal cortex appear to “restrain” the amygdala.1 One other key team member in your emotional network is the (mostly ventral) hippocampus, which collaborates with your amygdala.


The prefrontal cortex plays an essential role in conducting the orchestra of your brain so your response to the world you find yourself in is always rational and reasoned. If the regulatory skills of your prefrontal cortex are hampered, your response to your environment may be irrational and inappropriate and your experience of your life will change. Brain scan images of people suffering from chronic occupational stress or post-traumatic stress disorder (PTSD) show signs of defective prefrontal regulation of emotion and behavior. Not being able to down-regulate negative emotions is associated with burnout.2 3


If your emotions are not regulated, negative emotions may surface easily and take over your mind. You may view the world with a negative bias, dwelling on its negative features and remembering negative experiences more than positive ones. Your unregulated perspective may make the world feel uncertain and unpredictable, so you constantly feel on edge and anxious. Each of these intense negative emotions feeds back into your brain’s emotion networks, amplifying and propagating their activity.


Here is an example of how the presence or absence of good emotional regulation can give you a drastically different experience of the same event.


Life through an Emotional Lens:


Your usually cheerful boss did not smile back at you this morning. You arrive at your desk and start wondering why. You have poor control over your emotions, so your mind creates worst case scenarios as you interpret everything you see and hear with a strong negative bias. You feel anxious and guilty. You worry that your boss has some bad news to share with you, in light of rumors of cuts in your company’s budget. You notice others around you discreetly smiling to themselves and wonder if they are laughing at you because your sacking is an open story. You have bills to pay and that new mortgage. You panic.


Life through a Rational Lens:


Your usually cheerful boss did not smile back at you this morning. As you rationally try to understand why, your prefrontal cortex and hippocampus carefully revisit the scene and go through their inventory of past experiences. They come upon a distant memory buried in your mind, of someone gossiping about your boss’s sudden interest in Botox therapy. Thinking back, you now remember how the edges of her eyes twitched while her mouth and forehead remained frozen. Looking around the office floor, you notice your colleagues trying (and failing) to keep a straight face. You smile, too, at the hilarity of the situation.
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Your autopilot nerve network, the autonomic nervous system, rapidly carries signals from your brain to your body. Its two halves, the sympathetic and the parasympathetic, which work together to keep your body’s engine running smoothly, stay permanently switched on. When their activities need adjusting, their gain or tone is changed without turning them off completely. For instance, sympathetic input to your heart raises your heart rate whereas parasympathetic input lowers it. If your heart needs to beat faster, the tone of the sympathetic input is raised and the tone of the parasympathetic input is reduced, but both continue to provide input to the heart.


When your body experiences stress, your brain sets off two distinct chain reactions. The first chain involves your fast-acting autonomic nervous system whose two halves work in opposition during stress. Your sympathetic tone rapidly rises and your parasympathetic tone falls and this chain culminates in the release of epinephrine (also known as adrenaline) and in a range of physiological responses such as rapid breathing, a quickened pulse, and heightened alertness. The second chain of events begins in your hypothalamus and ends with the adrenal gland releasing the stress hormone cortisol. The two chains interact and feed forward and back upon each other until the stressful moment is passed. At this point, your parasympathetic tone rises and your sympathetic tone falls. Your parasympathetic network becomes more active as you relax and your sympathetic network becomes more active when you are stressed.


Your amygdala and its close collaborators (known as the Central Autonomic Network) are intricately connected to the circuitry of your stress response. This explains why things that affect you emotionally can rapidly trigger a stress response.4 Experiences that elicit intense negative emotions can increase your sympathetic tone whether they come from the world around you or from the thoughts floating through your mind.5 If you experience many such emotional triggers, or if you cannot regain control over your emotions quickly after they have been aroused, you will be prone to frequent bouts of stress and your sympathetic tone may stay unnecessarily raised.


Your brain ignites a stress response when it thinks you are being threatened. That threat may be physical or emotional. The stress that we tend to experience most of the time in today’s industrialized, urbanized world takes the form of psychosocial stress which acts through your emotional reactivity. Since your prefrontal cortex regulates your emotional reactivity, it plays a vital role in your susceptibility to stress.


Its critical role becomes apparent when you find yourself in an unexpected, stressful situation when it reins in your stress reactivity, regulates your emotions, and keeps your attention fixed on the task at hand. If it does its job well, it softens the stressful impact of the situation. In the moments that immediately follow a stressful experience, your prefrontal cortex shifts your attention away from the inflammatory thoughts simmering in your mind, so you can recover as quickly as possible and move on. If it is not able to regulate your emotions, your recovery is slow and may even be incomplete.
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The network of brain cells that process emotions is vast and complex and I will be referring to it as the emotional brain, so as not to overburden you with too many technical terms. Similarly, the rational brain refers to the networks in the prefrontal cortex that are involved in goal-directed decision-making and behavior, emotional regulation, working memory and learning, and attentional control, and are generally responsible for making sure you respond to your environment as rationally and wisely as possible. This term also includes networks in the (mostly dorsal) hippocampus, a key player in learning and memory, as well as in some other regions that may collaborate with the prefrontal cortex. The terms emotional brain and rational brain in the context of this book refer to what the networks do in the context of psychosocial stress. In reality, the brain is not anatomically divided into rational and emotional sections, and emotion and cognition are tightly interwoven and served by overlapping circuits.
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If you imagine the brain as an orchestra conducted by the prefrontal cortex, the melody being played is synchronous and balanced most of the time. During acute, uncontrollable stress, the conductor, your prefrontal cortex, gives the floor to one instrumental section that emerges out of the harmonious symphony and powerfully dominates the stage. This section processes your negative emotions. After the stressful experience is over, the prefrontal cortex shifts attention away from this section and the soothing harmony resumes.


The brain of an adult human alters in response to what is asked of it. It rapidly adapts to meet changing demands so it can thrive in a dynamic environment. If its experience of stress is no longer acute but chronic, it may change its connectivity and structure to adapt to this new setting. The temporary weakening of prefrontal control over emotions and behavior now persists and dysregulated emotional behavior lingers on. The change in connectivity makes the imbalance between rationality and emotional reactivity long-standing instead of temporary.6 Many of the manifestations of chronic stress, from impaired emotional regulation to changes in motivation, behavior, and the ability to feel pleasure, may be the result of diminished prefrontal control.


There are many routes by which chronic stress can progressively weaken prefrontal control networks. The prefrontal cortex and the hippocampus are both in a state of constant flux and they rely heavily on intense synaptic plasticity. Any process that obstructs this activity, such as chronic stress, interferes with their functioning. Interestingly, the prefrontal cortex and hippocampus are also vulnerable to damage from aging and degenerative diseases such as dementia.


Brain cells in the prefrontal cortex (known as pyramidal cells) have a shape that resembles a tree. They have branches that extend outward (known as dendritic branches). These branches are involved in synapse formation. Chronic stress makes these branches regress. It also affects cell-to-cell communication and hinders coordinated electrical oscillations between brain cells, which are vital for information processing.7 These effects compromise the ability of the prefrontal cortex and the hippocampus to do their job properly, and regulatory control may suffer.8 9 10 11


The poorly regulated emotional brain may now react more easily. While dendritic branches may regress in the prefrontal cortex, they may grow in the amygdala.12 A recent study has shown an inverse relationship between feeling chronically stressed and the size of the prefrontal cortex.13 Each small bout of acute stress a chronically stressed brain encounters may feel more intense and prolonged than it otherwise would.


We become what we behold. We shape our tools, and thereafter our tools shape us.


—Marshall McLuhan


A situation that would not have ruffled your feathers before now raises your blood pressure. As it suffers damage from chronic stress, the prefrontal cortex starts performing poorly in tests of working memory and cognitive flexibility. It loses its grasp over attention and self-control. Your experience of the world becomes less balanced and you may find yourself dwelling on negativity when your mind wanders, and jumping to negative conclusions in moments of doubt.14 It might feel increasingly difficult to disengage from negative emotions and negative thoughts to focus on your task at hand. Eventually, this negative spiral of chronic stress may culminate in depression.


A high sympathetic tone is thought to play a part in hypertension, obesity, and insulin resistance, which are all globally on the rise.15 16 A skewed sympathetic/parasympathetic balance can also significantly affect your heart’s ability to adapt to a new situation, increasing the risk of a heart attack. Preserving the health of your rational brain can potentially extend your life.
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If your rational brain were to stop conducting the orchestra of your brain’s networks, their beautiful harmony would turn into a chaotic cacophony. Behavioral and emotional regulation would collapse. Your emotional brain would be inappropriately reactive. Your experience of pleasure and pain, reward and failure, would be grossly distorted. Chronic stress cripples your rational brain’s ability to skillfully conduct its orchestra. As the damage from chronic stress accumulates and your brain’s connectivity changes, you react vigorously to trivial situations that ought not to be stressful. In this way, chronic stress increases the number of stressful episodes in your day-to-day life.


Chronic stress also affects your recovery from stressful episodes. Your brain may take longer to recover after each episode and there may not be enough of a gap before the next episode is encountered. In this way, chronic stress potentiates itself. While stress inflicts its damage in this way, unwise lifestyle choices, diet, sleep patterns, and behavior steadily contribute to the damage load and reinforce the negative effects of chronic stress on your brain.


Your rational brain’s robustness sits in the eye of the storm of chronic stress. It lies at the core of our stress strategy.
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When your brain triggers an acute stress reaction, it sets off one chain reaction after another until these eventually affect almost every system in the brain and body to bring on a change. For the purposes of the stress strategy in this book, I have chosen to focus on seven of these changes that take place during acute stress:




1. The emotional brain is on high alert.


2. You release an appropriate amount of stress hormones.


3. There may be an increase in synaptic plasticity and in mice, the birth of new brain cells.


4. Body clocks temporarily malfunction.


5. You become inflamed.


6. You are temporarily resistant to insulin.


7. You suddenly feel motivated.





These seven operations are like seven “stress agents” who form a shield to protect you from imminent danger. Your alerted emotional brain keeps you vigilant for clandestine attackers. Anger motivates you to stand your ground. Cortisol and other hormones and messengers help you to defend yourself. Inflammation protects you from germs that deviously enter your body through your wounds. Your body clock’s openness to adjustment makes you adaptable. The insulin resistance prevents your body from guzzling down the sugar in your blood, so there is plenty left for your brain. Your motivation keeps you going and exterminates hesitancy. Enhanced synaptic plasticity helps you to learn from this experience. These seven mechanisms cease as soon as the stressful moment has passed.


A chronically stressed body also shows signs of these seven changes, but a closer look reveals that though the changes seem identical, they are different. It is as if each of the above agents has done its job and then “turned rogue”:




1. The emotional brain may remain poorly regulated.


2. You may release too much or too little cortisol in response to stress.


3. There may be a decline in synaptic plasticity. In mice, new brain cells cease to be born.


4. Your body clock may permanently malfunction.


5. You may remain inflamed.


6. You may be chronically resistant to insulin.


7. You may have a persistently altered sense of motivation—pleasure and reward.





If you study each route closely, you will notice that aspects of diet, lifestyle, and behavior can push you toward illness along each route, independently of stress. For instance, one of the routes is chronic inflammation. Unwise dietary choices can incite chronic inflammation whether you are stressed or not. Another of the routes follows the body’s clock. If you have erratic sleeping patterns and do shift work, your circadian rhythm will suffer even in the absence of identifiable stress. If you do all you can to live in a way that minimizes inflammation and that keeps your circadian rhythm finely tuned, then you will be able to resist and even overturn the efforts of stress to lead you toward illness along those routes.


Our strategy for stress resilience will focus on addressing each one of the seven routes. You are building a solid defense by going on the offensive along each route and identifying and eradicating aspects of your diet, lifestyle, and behavior that drive you toward illness. When stress tries to push you along a route, you will be able to push back with force—and prevail.
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As we build our stress strategy through each of the seven routes, our priority is to encourage a return to healthy activity within rational brain circuitry.


Route One: Improving Emotional Regulation


If you are frequently or easily stressed, lose your temper more than you used to, or feel unduly worried and anxious, prefrontal control over your emotional reactivity may be faulty.17 Emerging evidence suggests you may be able to improve prefrontal control with specific training techniques.


Route Two: Getting Stress Hormones in Check


Chronic stress makes you release too much or too little of the stress hormone cortisol. Abnormal levels of stress hormones cause harm to the structure and normal function of the brain cells and glial cells that form the substance of the rational brain’s networks.18 With specific modifications to lifestyle and behavior, you may be able to even out irregularities in stress hormones and messengers circulating in your blood during and after a stress response.


Route Three: Encouraging Healthy Activity in the Rational Brain


As the rational brain records memories, learns, and creates strategies, new networks form with novel synaptic connections while existing networks are modified. Chronic stress stunts these processes.19 If you take steps to enhance these processes by actively stimulating growth and activity in your rational brain, you may be able to counter effects of chronic stress.


Route Four: Tuning Up Your Body Clock


Every department and sub-department inside you works in time to a clock. There are thousands of clocks distributed across your brain and body, which are regularly tuned by entrainment signals. These signals are affected by your habits and lifestyle. If your clocks malfunction, biochemical and physiological processes across your entire body go off-course. Chronic stress disrupts your clocks and your brain is especially vulnerable to damage from disordered biorhythms.20 Keeping your clocks precisely tuned with specific dietary, lifestyle, and behavioral modifications will help offset the chaos inflicted by stress.


Route Five: Taming Chronic Inflammation


Inflammation can interfere with synaptic plasticity and lead to inappropriate and aberrant synaptic connectivity.21 Specific dietary and lifestyle modifications can minimize baseline inflammation, reduce intestinal permeability (a contributor to inflammation), and provide a buffer against stress-induced inflammation.


Route Six: Fighting Insulin Resistance


Insulin affects neurotransmission and synaptic plasticity. Synaptic plasticity and network activity in the prefrontal cortex and hippocampus rely heavily on energy supply, and they suffer if glucose levels are poorly regulated.22 You can reduce the risk of developing insulin resistance with strategic changes to your diet, exercise regimen, and lifestyle.


Route Seven: Boost Motivation—Pleasure and Reward


When your prefrontal cortex regulates your behavior, it modulates the circuits that process your sensations of pleasure, reward, and motivation. If this process malfunctions, your experience of pleasure can be adversely affected. Anhedonia can be brought on by chronic stress.23 Modifications to your behavior and lifestyle can help to protect your reward circuitry, and keep you feeling driven, upbeat, and positive.


Imagine your stress-proof barrier as a brick wall. Every brick in that wall is important. One brick may look after the health of your gut, while another might tune the clocks that sit in your liver. Each brick brings benefits on an individual level, but it is when you coordinate all the bricks and synchronize their individual powers to create a solid wall that the effect becomes formidable. Protecting yourself against stress requires many small changes. The small changes have a synergistic effect when implemented together. Harnessing their synergy creates a powerful fortification against stress.
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