



[image: ]






[image: Illustration]


‘A food revolution.’


– DAILY MAIL


‘Jessie Inchauspé, a born communicator, has written the best practical guide for managing glucose to maximize health and longevity.’


– DAVID SINCLAIR


Professor of Genetics and Co-director of The Paul F. Glenn Center for Biology of Aging Research at Harvard Medical School and New York Times bestselling author of Lifespan


‘Glucose Revolution will help you feel better, cut cravings, connect with yourself, balance your hormones, live longer, teach you science and put a smile on your face along the way. This book is one of my references – don’t wait to read it.’


– DAVINIA TAYLOR


British Actress and #1 Sunday Times bestselling author of It’s Not a Diet


‘There’s no easier way to lose weight, lower blood pressure and more than by doing a single thing: “flatten your glucose curve”, says biochemist Inchauspé, in her smart, cutting-edge new book. This is a savvy, one-stop shop to sustainable weight loss and better health.’


—NINA TEICHOLZ


New York Times bestselling author of The Big Fat Surprise


‘As a metabolic scientist, I’m concerned with two things: insulin and glucose. With a mix of personal experience and published evidence, Jessie has woven these two ideas together in a fascinating and satisfying book. Reading and applying the principles outlined in Glucose Revolution can help anyone achieve divine levels of health.’


– BENJAMIN BIKMAN, PHD


Professor of Cell Biology, Brigham Young University, and author of Why We Get Sick
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Jessie’s disclaimer


In this book, I make existing scientific discoveries accessible to everyone. I translate them into practical tips. I am a scientist, not a doctor, so remember that none of this is medical advice. If you have a medical condition or take medication, speak to your doctor before using the hacks in this book.


Publisher’s disclaimer


The material in this book is for informational purposes only. As each individual situation is unique, you should use proper discretion, in consultation with a health care practitioner, before undertaking the diet, exercise, and techniques described in this book. The author and publisher expressly disclaim responsibility for any adverse effects that may result from the use or application of the information contained in this book.
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Dear Reader


What was the last thing you ate?


Go on, think about it for a second.


Did you like it? What did it look like? What did it smell like? What did it taste like? Where were you when you ate it? Who were you with? And why did you pick it?


Food is not only delicious, it is vital to us. Yet sometimes, without our knowing, food can also cause unintended consequences. So now for the harder questions: do you know how many grams of fat were added to your belly after eating that thing? Do you know if it will cause you to wake up with a pimple tomorrow? Do you know how much plaque it built up in your arteries or how many wrinkles it deepened on your face? Do you know if it’s the reason you’ll be hungry again in two hours, sleep poorly tonight, or feel sluggish tomorrow?


In short – do you know what the last thing you ate did to your body and mind?


Many of us don’t. I certainly didn’t before I started learning about a molecule called glucose.


For most of us, our body is a black box: we know its functions but not exactly how it works. We often decide what to have for lunch based on what we read or hear, rather than based on what our body truly needs. ‘The animal tends to eat with his stomach, and the man with his brain,’ wrote the philosopher Alan Watts. If only our body could speak to us, it would be a different story. We’d know exactly why we were hungry again in two hours, why we slept poorly last night, and why we felt sluggish the next day. We would make better decisions about what we ate. Our health would improve. Our lives would improve.


Well, I’ve got a scoop for you.


As it turns out, our bodies speak to us all the time.


We just don’t know how to listen.


Everything we put in our mouths creates a reaction. What we eat affects the 30 trillion cells and 30 trillion bacteria within us. Take your pick: cravings, pimples, migraines, brain fog, mood swings, weight gain, sleepiness, infertility, polycystic ovarian syndrome (PCOS), type 2 diabetes, fatty liver disease, heart disease… are all messages from our bodies that there are problems within.


This is where I blame our environment. Our nutritional choices are influenced by billion-dollar marketing campaigns aimed at making money for the food industry – campaigns for fizzy drinks, fast food and sweets. These are usually justified under the guise of ‘what matters is how much you eat – processed foods and sugar aren’t inherently bad.’ But science is demonstrating the opposite: processed foods and sugar are inherently bad for us, even if we don’t eat them in caloric excess.


Even so, it’s because of this misleading marketing that we believe statements such as:




‘Weight loss is just about calories in and calories out.’


‘You should never skip breakfast.’


‘Rice cakes and fruit juice are good for you.’


‘Fatty foods are bad for you.’


‘You need to eat sugar to have energy.’


‘Type 2 diabetes is a genetic disease that you can’t do anything about.’


‘If you aren’t losing weight, it’s because you don’t have enough willpower.’


‘Feeling sleepy at 3 p.m. is normal – drink some coffee.’





Our misled food choices influence our physical and mental well-being – and stop us from waking up every morning feeling amazing. It may not seem like much that we don’t feel amazing every morning, but if you could… wouldn’t you? I’m here to tell you there’s a way you can.


Scientists have been studying how food affects us for a long time, and we now know more than we ever have on this topic. Exciting discoveries have happened in the past five years in labs around the world: they’ve revealed our body’s reaction to food in real time – and have proven that although what we eat matters, how we eat it – in which order, combination, and grouping – matters too.


What the science shows is that in the black box that is our body, there is one metric that affects all systems. If we understand this one metric and make choices to optimise it, we can greatly improve our physical and mental well-being. This metric is the amount of blood sugar, or glucose, in our blood.


Glucose is our body’s main source of energy. We get most of it from the food we eat, and it’s then carried in our bloodstream to our cells. Its concentration can fluctuate greatly throughout the day, and sharp increases in concentration – I call them glucose spikes – affect everything from our mood, our sleep, our weight, and our skin to the health of our immune system, our risk for heart disease, and our chance of conception.


You will rarely hear glucose discussed unless you have diabetes, but glucose actually affects each and every one of us. In the last few years, the tools to monitor this molecule have become more readily available. That, in combination with the advancements in science I mentioned above, means that we have access to more data than ever before – and we can use this data to gain insight into our bodies.


This book is organised into three parts: 1) what glucose is and what we mean when we talk about glucose spikes, 2) why glucose spikes are harmful, and 3) what we can do to avoid spikes while still eating the food we love.


In Part I, I explain what glucose is, where it comes from, and why it’s so important. The science is out there, but the news isn’t spreading nearly fast enough. Regulating glucose is important for everyone, diabetes or no diabetes: 88 per cent of Americans are likely to have dysregulated glucose levels (even if they are not overweight according to medical guidelines), and most don’t know it. When our glucose levels are dysregulated, we experience glucose spikes. During a spike, glucose floods into our body quickly, increasing its concentration in our bloodstream by more than 1.7 millimoles per liter (mmol/L) in the span of about an hour (or less), then decreasing just as quickly. The spikes have harmful consequences.


In Part II, I describe how glucose spikes affect us in the short term – hunger, cravings, fatigue, worse menopause symptoms, migraine, poor sleep, difficulty managing type 1 diabetes and gestational diabetes, weakened immune system, worsened cognitive function – and in the long term. Dysregulated glucose levels contribute to aging and to the development of chronic conditions such as acne, eczema, psoriasis, arthritis, cataracts, Alzheimer’s disease, cancer, depression, gut problems, heart disease, infertility, PCOS, insulin resistance, type 2 diabetes, and fatty liver disease.


If you were to plot your glucose level every minute of every day on a graph, the line between the points would have peaks and valleys. That graph would show your glucose curve. When we make lifestyle changes to avoid spikes, we flatten our glucose curves. The flatter our glucose curves, the better. With flatter glucose curves, we reduce the amount of insulin – a hormone released in response to glucose – in our body, and this is beneficial, as too much insulin is one of the main drivers of insulin resistance, type 2 diabetes, and PCOS. With flatter glucose curves, we also naturally flatten our fructose curves – fructose is found alongside glucose in sugary foods – which is also beneficial, as too much fructose increases the likelihood of obesity, heart disease, and nonalcoholic fatty liver disease.


In Part III, I’ll show you how you can flatten your glucose curves with ten simple food hacks that you can easily incorporate into your life. I studied mathematics in college, then biochemistry in grad school, and this training has allowed me to analyse and distil a vast amount of nutritional science. In addition, I have run many experiments on myself wearing a device called a continuous glucose monitor, which shows me my glucose levels in real time. None of my hacks asks you to never eat dessert again, count calories, or exercise for hours and hours a day. Instead, they ask you to use what you’ve learned about your physiology in Parts I and II – really listening to your body – to make better decisions about how you eat. (And that often means putting more food on our plate than usual.) In this final section, I will arm you with all the information you’ll need to avoid glucose spikes without wearing a monitor yourself.


Throughout this book, I draw on cutting-edge science to explain why these hacks work and tell real-life stories that show them in action. You will see data taken from my own experiments and experiments from the Glucose Goddess community, an online community I have built and grown that has (at printing time) over 200,000 members. And you’ll read testimonials from members who have shed weight, curbed their cravings, improved their energy, cleared their skin, rid themselves of PCOS symptoms, reversed type 2 diabetes, done away with guilt, and gained immense self-confidence based on the insights here.


By the end of this book, you’ll be able to listen to the messages coming from your body – and understand what to do next. You’ll make empowered food decisions, no longer prey to marketing messages. Your health will improve, and so will your life.


I know this for a fact because it happened to me.





HOW I GOT HERE


You know the saying ‘Don’t take your health for granted’? Well, I did, until an accident at 19 changed my life.


I was in Hawaii on vacation with a few friends. One afternoon we went for a hike in the jungle, and we decided that jumping off a waterfall would be a great idea (spoiler alert: it was not).


It was the first time I had ever tried anything like it. My friends had told me what to do: ‘Keep your legs really straight so that your feet go into the water first.’


‘Got it!’ I said, and off I went.


Totally terrified, I forgot that advice as soon as I leapt off the edge of the cliff. I did not land feet first – I landed butt first. The pressure from the water created a shock wave up my spine, and, like dominos falling, each of my vertebrae compressed.


Shack-shack-shack-shack-shack-shack-shack, they went – all the way up to my second thoracic vertebra, which exploded into fourteen pieces under the pressure.


My life exploded into pieces, too. After that, I divided it into two: before the accident and after the accident.


I spent the next two weeks immobilised in a hospital bed, waiting to undergo spinal surgery. As I lay awake, I kept mentally picturing what was going to happen, unable to fully believe it: the surgeon was going to open my torso from the side, at my waist, then from the back, at the level of the broken vertebra. He was going to take out the bone fragments as well as the two surrounding discs, then fuse three vertebrae together and drill six three-inch metal rods into my spine. With an electric drill.


The risks associated with the procedure terrified me: lung perforation, paralysis, even death. It wasn’t as though I had a choice, though. The vertebral pieces were pressing against the membrane of my spinal cord. Any shock (even tripping on a stair) could lead them to rupture the membrane, paralysing me from the waist down. I was scared. I imagined myself on the operating table, bleeding out, and the doctors giving up. I imagined my life ending like that, all because I had gotten scared in midair doing something that was supposed to be fun.
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The finished result. (No, I don’t set off the alarm at airport security, and yes, this stays in forever.)





The day of the surgery approached slowly but surely, though when it finally arrived, I wished it hadn’t. As the anaesthetist began putting me under for the eight-hour procedure, I wondered if she would be the last person I ever saw. I prayed. I wanted to live. If I could wake up on the other side of this, I knew I would be filled with gratitude for the rest of my life.


I woke up. It was the middle of the night, and I was alone in a recovery room. At first, I felt immense relief: I was alive. Then I felt pain.


Correction: I felt a lot of pain. The new hardware was like an iron fist squeezing my spine. I tried to sit up to call a nurse. After a few tries he showed up, moody and dismissive. It was a dismal way to be greeted back into the world. I cried. I just wanted my mom.


It’s true, I was filled with gratitude: deep, profound gratitude to be alive. But I was also in agony. My entire back was throbbing, I couldn’t move an inch without feeling that my scars were going to rip open, and the nerves in my legs were on fire for days. I was allowed a shot of painkillers every three hours. Like clockwork, a nurse would come into my room, pinch the fat on my thigh, and administer the needle – alternating legs each time.


I couldn’t sleep because everything hurt so much, nor eat because the opioids made me nauseous. I lost 25 pounds in two weeks. I felt at once lucky and stupid, sorry for what had happened, guilty for putting my loved ones through this, and at a loss for what to do.


My body healed in a matter of months, but then my mind and soul were the ones that needed rehab. I felt disconnected from reality. When I looked at my hands, they didn’t seem like mine. When I looked in the mirror, I was terrified. Something was wrong. But I didn’t know what.


Unfortunately, no one else did, either. From the outside I seemed well again. So I kept my suffering to myself. When someone asked me how I was, I answered, ‘I’m great, thanks.’ If I was being honest, though, I would have responded, ‘I feel like a stranger in my own body, I can’t look in the mirror without losing my mind, and I’m scared to death that I’m never going to be okay again.’ That was later diagnosed as depersonalisation-derealisation disorder, a mental disorder where people can’t connect to themselves or the reality around them.


I was living in London at the time, and I remember sitting on the Tube, looking at the commuters opposite me, wondering how many of them were also going through something difficult and hiding it, just like I was. I dreamed that someone on the train would recognise my suffering and tell me that they understood – that they had felt as I had and come back to themselves. But of course, in vain. The people sitting three feet away had no idea what was going on inside of me. I barely knew what was going on inside of me. And I had no idea what was going on inside of them and whether or not they were suffering, too.


It became abundantly clear to me that it’s hard to know what is going on inside our bodies. Even when we can give voice to our emotions – gratitude, pain, relief, sadness, and more – we must then find out why we feel them. Where do we start when we don’t feel okay?


I remember telling my best friend, ‘Nothing matters – not school, not work, not money, nothing matters more than being healthy.’ It was the deepest conviction I had ever felt.


And that was how, four years later, I ended up on the train headed 39 miles south of San Francisco, to an office in Mountain View. Having decided to figure out how to communicate with my body, I felt that I needed to work at the forefront of health technology. In 2015, that forefront was genetics.


I had landed an internship at the start-up 23andMe (so named because we all have 23 pairs of chromosomes that carry our genetic code). And I wanted to be there more than I had ever wanted to be anywhere.


My thinking went like this: my DNA created my body, so if I can understand my DNA, I can understand my body.


I worked as a product manager. I had two degrees under my belt and a passion for making complicated subjects simple. I was putting those to good use: I was in charge of explaining genetic research to our customers and encouraging them to participate by answering surveys. We collected data as it had never been done before: digitally, online, on millions of people at once. Each customer was a citizen scientist, contributing to advancing our collective understanding of DNA. The goal was to innovate in the field of personalised medicine and deliver health recommendations unique to each individual.


It was the best place, with the best people, the best data, and the best mission. The atmosphere at the office was electric.


I grew close to the other scientists on the research team, then read through all the papers they had published and started asking questions. But to my disappointment, little by little, it became clear to me that DNA wasn’t as predictive as I had thought. For instance, your genes can increase your likelihood of developing type 2 diabetes, but they can’t tell you for sure whether you’ll get it. Looking at your DNA can only give you a sense of what might happen. For most chronic conditions, from migraines to heart disease, the cause ends up being much more attributable to ‘lifestyle factors’ than to genetics. In short, your genes don’t determine how you feel when you wake up in the morning.


In 2018, 23andMe launched a new initiative. It was led by the Health Research & Development team, which was in charge of coming up with cutting-edge ideas. They were discussing… continuous glucose monitors.


Continuous glucose monitors (CGMs) are small devices worn on the back of your arm that track glucose levels. They were created to replace the finger pricks that people with diabetes have been using for decades and that give glucose measurements only a few times a day. With a CGM, glucose levels are measured every few minutes. Now entire glucose curves are revealed and conveniently sent to your smartphone. It was a real game changer for those with diabetes, who rely on glucose measurements to dose their medication.
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Continuous glucose monitors, or CGMs (the line), capture glucose curves that traditional finger prick tests (white circles) miss.





Soon after 23andMe launched the project, top athletes started to wear CGMs, too, using glucose measurements to optimise their athletic performance and endurance. And then a few scientific papers were published on studies using the devices to show that people without diabetes could have highly dysregulated glucose levels, too.


When the Health Research & Development team announced a new study looking into food response in nondiabetics, I immediately asked to be a part of it. I was always on the lookout for something that could help me understand my own body. But I definitely did not expect what came next.


A nurse came to our office to apply the device to the four of us who had volunteered. We waited for her in a glass-walled conference room; then we literally rolled up our sleeves. After wiping the back of my left upper arm with an alcohol swab, the nurse placed an applicator against my skin. I was told that a needle would go in and insert a tiny 3-millimeter-long fibre (an electrode) under my skin. Then the needle would come out, leaving the fibre in place and an adhesive transmitter on top of it. It would stay in for two weeks.


One, two… click! The monitor was in – and it was almost painless.


The sensor needed 60 minutes to start up, but then, with my phone handy, I could check my glucose levels at any time.* The numbers showed me how my body responded to what I ate (or didn’t) and how I moved (or didn’t). I was getting messages from the inside. Well, hello there, body!


When I felt great, I checked my glucose. When I felt terrible, I checked my glucose. When I worked out, when I woke up, when I went to sleep, I checked my glucose. My body was talking to me through the spikes and dips on my iPhone screen.


I ran my own experiments and took note of everything. My lab was my kitchen, my test subject was myself, and my hypothesis was that food and movement influence glucose through a set of rules that we could define.


Quite quickly, I started noticing strange patterns: nachos on Monday, big spike. Nachos on Sunday, no spike. Beer, spike. Wine, no spike. M&Ms after lunch, no spike. M&Ms before dinner, spike. Tired in the afternoon: glucose had been high at lunch. Lots of energy all day: glucose was very steady. Big night out with friends: glucose rollercoaster through the night. Stressful presentation at work: spike. Meditation: steady. Cappuccino when I was rested: no spike. Cappuccino when I was tired: spike. Bread: spike. Bread and butter: no spike.


Things got even more interesting as I linked my mental states to my glucose levels. My brain fog (which I had started experiencing since my accident) often correlated with a big spike, sleepiness with a big dip. Cravings correlated with a glucose rollercoaster – spikes and dips in quick succession. When I woke up feeling groggy, my glucose levels had been high throughout the night.


I sifted through the data, reran many experiments, and checked my hypothesis against published studies. To feel my best, it became clear that I had to avoid big spikes and dips in my glucose levels. And that was what I did: I learned how to flatten my glucose curves.


I was making transformative discoveries about my health. I cured my brain fog and curbed my cravings. When I woke up, I felt amazing. For the first time since my accident, I began to feel truly well again.


So I started telling my friends about it. That’s how the Glucose Goddess movement began.


At first, I got a lot of blank stares. I showed my friends the studies and told them that they, too, should care about flattening their glucose curves. Silence.


It became clear that I had to find a way of communicating those studies in an engaging way. I thought about using my own glucose data to illustrate the science. The problem was that at the outset, the insights from it were difficult to grasp.
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A day’s glucose data, right off the continuous glucose monitor. It’s not clear what is going on here.





To be able to make sense of it, I needed to ‘zoom in’ to a specific time of day. But there was no way of doing so in the app the continuous glucose monitor came with. So I built software on my computer to do it myself.


I started keeping a diary of everything I ate. For each entry in my diary, I zoomed into four-hour windows. For instance, ‘5:56p.m. – glass of orange juice’. I looked at my glucose measurements starting one hour before I drank the juice and ending three hours later. Those gave me a convenient view of where my glucose levels were before I drank it, during, and after.


To make it easier on the eyes, I turned the dots into a line and filled in the spike.


And then, because science should be stylish, too, I simplified the axis and added an image of the food on the right. That was certainly more engaging.
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A finished graph with my homemade software. Orange juice, and all other fruit juices, contain no fibre and a lot of sugar. Drinking them leads to a glucose spike.





My friends and family were fascinated by the graphs. They asked me to test more and more foods and share the results. And then they started getting their own continuous glucose monitors. They sent me their data, and I aggregated it. One thing led to another, and after a while I didn’t have enough time to keep up with the graph-making demand – so I built a phone app that automated it. My friends started using the app, friends of friends, too… it caught on like wildfire. Even friends without CGMs, buoyed by the evidence, started changing their eating habits.


And then, in April 2018, I started the @glucosegoddess Instagram account, and as the community grew and responded to my experiments and sent me results from their own, I became increasingly startled. Glucose, I realised, was associated with just about everything.





_________________


* Technically not in my blood but in the fluid between my cells. These are tightly correlated.





PART I


WHAT IS GLUCOSE?





Chapter 1


Enter the cockpit: why glucose is so important


Navigating our health sometimes feels like glancing into the cockpit of a plane on the way to our seat. We see complicated stuff everywhere: screens, dials, levers, flashing lights, knobs, switches… buttons to the left, buttons to the right, buttons on the ceiling (no, but really, why do they have buttons on the ceiling?). We look away feeling grateful that the pilots know what they are doing. As passengers, all we care about is whether or not the plane stays in the air.


When it comes to our bodies, we are the clueless passengers, but – plot twist – we’re also the pilots. And if we don’t know how our bodies work, it’s as if we’re flying blind.


We know how we want to feel. We want to wake up with a smile, feeling energised and excited for the day. We want to have a skip in our step, feel pain free. We want to spend quality time with our loved ones, feeling positive and grateful. But it can be challenging to know how to get there. We’re overwhelmed by all the buttons. What to do? Where to start?


We should start with glucose. Why? Because it’s the lever in the cockpit with the biggest bang for its buck. It’s the easiest to learn about (thanks to continuous glucose monitors), it affects how we feel instantaneously (because it influences our hunger and mood), and many things fall into place once we get it under control.


If our glucose levels are out of balance, dials flash and alarms go off. We put on weight, our hormones get out of whack, we feel tired, we crave sugar, our skin breaks out, our hearts suffer. We inch closer and closer to type 2 diabetes. If our body is the plane, the symptoms are the pitch, roll and yaw of a machine out of control. And these strongly indicate that we need to rectify something to avoid a crash. To get back into ideal cruising mode, we need to flatten our glucose curves.


How do we move this lever? Very easily – with what’s on our plate.



Yes, this book is for you


A recent study showed that only 12 per cent of Americans are metabolically healthy, which means that only 12 per cent of Americans have a perfectly functioning body – including healthy glucose levels. We don’t have this exact number for all countries, but we know that metabolic health and glucose levels are getting worse everywhere. Odds are that you, and nine out of the ten people closest to you, are on a glucose rollercoaster without knowing it.


Here are some questions to ask yourself to find out if your glucose levels are dysregulated.




• Have you been told by a doctor that you need to lose weight?


• Are you trying to lose weight but finding it difficult?


• Is your waist size (or trouser size) above 40 inches if you are a man or above 35 inches if you are a woman? (Waist size is better for predicting underlying disease than body mass index, or BMI, is.)


• Do you have extreme hunger pangs during the day?


• Do you feel agitated or angry when you are hungry, aka hangry?


• Do you need to eat every few hours?


• Do you feel shaky, lightheaded, or dizzy if meals are delayed?


• Do you crave sweet things?


• Do you feel sleepy mid-morning or mid-afternoon or are you tired all the time?


• Do you need caffeine to keep you going throughout the day?


• Do you have trouble sleeping or wake up with heart palpitations?


• Do you have energy crashes where you break out in a sweat or get nauseous?


• Do you suffer from acne, inflammation, or other skin conditions?


• Do you experience anxiety, depression, or mood disorders?


• Do you experience brain fog?


• Is your mood variable?


• Do you frequently get colds?


• Do you experience acid reflux or gastritis?


• Do you have hormonal imbalances, missed periods, PMS, infertility or PCOS?


• Have you ever been told that your glucose levels are elevated?


• Do you have insulin resistance?


• Do you have prediabetes or type 2 diabetes?


• Do you have non-alcoholic fatty liver disease?


• Do you have heart disease?


• Do you have difficulty managing gestational diabetes?


• Do you have difficulty managing type 1 diabetes?





And most important: do you think you could feel better than you currently do? If the answer is yes, keep reading.



What this book says – and what it doesn’t


Before we dive in, it’s important to know which conclusions not to draw from this book. Let me explain.


As a teenager, I went on a vegan diet. It was a bad vegan diet – instead of cooking nutrient-rich chickpea stews and loading up on crispy baked tofu and steamed edamame, I chose (vegan) Oreos and (vegan) pasta. All I ate was poor-quality, glucose-spiking food. My skin broke out in pimples, and I was constantly tired.


As a young adult, I went on a keto diet. It was a bad keto diet. I had hoped to lose weight; instead I gained weight because in the process of removing all carbohydrates from my diet, all I ate was cheese. I stressed my hormonal system so much that my period stopped.


The more I’ve learned, the more I’ve realised that there is no benefit to extreme diets – especially because dogmas can easily be abused (there is very unhealthy vegan food, and there is very unhealthy keto food). The ‘diets’ that work are the ones that flatten our glucose, fructose and insulin curves. When vegan and keto are done well, they both do this. And when any diet is done well – meaning that it helps you reverse disease or lose excess weight – it’s for that same reason. Really, we should be looking for sustainable lifestyles, not diets, and there is space on all of our plates for a little bit of everything – including sugar. Knowing how glucose works has helped me understand that better than ever.


On the topic of being moderate, I want to note three important things to keep in mind as you read this book.


First, glucose isn’t everything. Some foods will keep your glucose levels completely steady but aren’t great for your health. For instance, industrial processed oils and trans fats age, inflame and hurt our organs, but they don’t cause glucose spikes. Alcohol is another example – it doesn’t spike our glucose levels, but that doesn’t mean it’s good for us.


Aside from glucose, there are other factors that determine our health: sleep, stress, exercise, emotional connection, medical care and more. Beyond glucose, we should pay attention to fat, to fructose and to insulin, too. I’ll get to these later in this book. But both fructose and insulin levels are hard to monitor continuously. Glucose levels are the only measure we can track from the comfort of the couch, and the good news is that when we flatten our glucose curves, we also flatten our fructose and insulin curves. This is because fructose exists only hand in hand with glucose in foods and because insulin is released by our pancreas in response to glucose. When the numbers on insulin are available in the scientific studies (insulin is often measured continuously in clinical settings), I describe the effect of the hacks on them, too.


Second, context is key. My mother often sends me a photo of something she is debating buying at the supermarket. ‘Good or bad?’ she texts. I always respond, ‘It depends – what would you eat instead?’


We can’t say whether a food is good or bad in a vacuum – everything is relative. High-fibre pasta is ‘good’ compared to regular pasta but ‘bad’ compared to veggies. An oatmeal cookie is ‘bad’ in relation to almonds but ‘good’ in relation to a can of Coca-Cola. You see the conundrum. You cannot look at a single food’s glucose curve and determine whether it is ‘good’ or ‘bad’. You must compare it to an alternative.


Finally, the recommendations here are always based on evidence. Every glucose graph in this book is here to illustrate scientific discoveries that I reference and cite. I do not draw generalised conclusions from a single person’s glucose experiments or indeed from my personal experiments on their own. First, I do the research: I find scientific studies that explain how a certain habit flattens glucose curves – for example, a paper that finds that 10 minutes of moderate physical activity after a meal reduces the glucose spike of that meal. In these studies, the experiment has been run on a large group of people and the scientists have come to a generalised conclusion that statistically holds true. All I want to do is make a visual example of what they have found. So I pick a popular food that spikes glucose levels when eaten alone, such as a bag of crisps. Then I eat the bag of crisps on its own one morning, measure the resulting glucose curve, and do the same thing the next morning – but then go for a 10-minute walk. The second spike is smaller, just as the paper explains. That’s what I show to people to illustrate that walking after any meal reduces the glucose spike of that meal. Sometimes it’s not me but someone else from the Glucose Goddess community who contributes the illustrative test.


So if your body is a plane and you’re both the pilot and the passenger, consider these three caveats your safety lesson. Now that you know that flattening your glucose curves is the place to start to get your body back to cruising altitude, buckle up: it’s time to begin this journey by learning where glucose comes from.





Chapter 2


Meet Jerry: how plants create glucose


Plants don’t get enough credit. To be fair, they rarely advertise their exploits. (They can’t.) But if the cactus on your desk could speak, it would impress you with the tale of its ancestors: after all, they were the ones who invented the most important biological process on Earth – photosynthesis.


Millions of years ago, our planet was a barren rock of water and mud. Life consisted only of bacteria and wiggly worms in the oceans; no trees, no chirping birds and certainly no mammals or humans.


Somewhere, in one of the corners of this blue planet, perhaps where South Africa is now, a magical thing happened. After millions of years of trial and error, a tiny sprout poked through the crust of the earth, opening one leaf and along with it a new chapter of the history of life.


Quite the feat. How did that sprout do it?


It was once common to assume that plants were ‘soil eaters’: that they made themselves out of dirt. In the 1640s, a Flemish scientist by the name of Jan Baptist van Helmont set out to understand whether that was truly the case. He performed a five-year-long test known as the Willow Experiment, from which humanity learned two things: first, that van Helmont was very patient; second, that plants do not make themselves out of dirt.


Van Helmont planted a 5-pound baby willow tree in a large pot filled with 200 pounds of soil. For the next five years, he watered it and watched it grow. Then, after those five years had passed and the tree had grown, he took the tree out of the pot and weighed it again: it stood at 169 pounds – 164 pounds heavier than it had been at the beginning. But most important, the weight of the soil in the pot remained virtually unchanged. That meant that the 164 pounds of tree had to have come from somewhere else.




[image: Illustration]


The Willow Experiment proved that plants aren’t made of dirt.





So how do plants make their… plant stuff, if it isn’t from soil? Back to the tiny sprout that just saw the light of day on Earth. Let’s call him Jerry. Jerry was the first to put together a very elegant solution: the ability to transform not soil but air into matter. Jerry combined carbon dioxide (from the air) and water (from the soil, but not actually soil), using the energy of the sun, to make a never-before-seen substance that he used to construct every part of himself. This substance is what we now call glucose. Without glucose, there would be no plants and no life.


For hundreds of years after the Willow Experiment, hordes of researchers tried to understand how plants did what they did with the help of experiments involving candles, vacuum-sealed jars and many different species of algae.


The three men who finally cracked it were American scientists by the names of Melvin Calvin, Andrew Benson and James Bassham. For the discovery, Calvin was awarded the 1961 Nobel Prize in Chemistry. The process was baptised the ‘Calvin-Benson-Bassham Cycle’. Since it’s not the catchiest name, we commonly refer to it as photosynthesis: the process of turning carbon dioxide and water into glucose using the energy of the sun.
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