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Introduction










As a metabolic scientist, one of the most frustrating parts of my job is the expectation of how we share evidence: we conduct experiments, analyze the results, then share what we find in a peer-reviewed publication.


Even if that information is usable and helpful, very few people ever read these science publications, and the information is generally not conveyed to the public in an actionable way.


In 2017, I was pushing against these trends. I thought, “If I have relevant answers to important questions, I should find a way to translate these answers into practical solutions to real-world problems.” (This thought was largely responsible for me starting to write my first book, Why We Get Sick.) At the same time, I wanted to test some of my ideas on people struggling with their metabolic health. To do this, I recruited a local clinic for help.


The clinical team and I identified 11 middle-aged women who were recently diagnosed with type 2 diabetes, which is a consequence of insulin resistance. The patients were offered a choice of either a prescription for an antidiabetic drug or a “prescription” for better nutrition. All 11 elected to follow the nutrition counsel. By following simple rules (the same used in this book), without ever taking any medication, they went on to improve their insulin resistance to such a degree that they had no evidence of diabetes—they had reversed their poor metabolic health.1 This strategy worked expressly because we emphasized the role of insulin.


If you haven’t read my first book, when you see the word insulin, you may think that any problem with insulin is only a problem for people with diabetes. Even as a scientist, I used to think that too. Then came my moment of enlightenment. During my postdoctoral fellowship in metabolic disorders, I stumbled on a scientific article titled “Alzheimer’s Disease Is Type 3 Diabetes,”2 which outlined the myriad connections between insulin resistance and deficits in memory and learning. Soon after, I was searching through the breadth of biomedical literature to find other connections between chronic disorders and insulin resistance. What I found was enough to fill a book (and, well, I did)—insulin resistance was an essential part of almost every chronic health disorder. High blood pressure? It’s likely insulin resistance.3 Ringing in the ears? Could be insulin resistance.4 Infertility? Probably insulin resistance.5 The list goes on.


Before going further, let’s make sure we have a common understanding of insulin resistance. I often describe it as a coin with two sides. On one side, there is the altered insulin effect at some cells of the body, or reduced insulin action. This is the pure form of insulin resistance—some cells are literally resistant to what insulin is trying to tell them to do. The other side of the coin is hyperinsulinemia—chronically elevated blood insulin levels. A point of emphasis: these always come together. Remember, the altered insulin effect and the elevated blood insulin are two sides of the same coin. In other words, there is no reduced insulin action without elevated blood insulin. To fully understand how insulin resistance contributes to so many disorders, we need to keep the two sides of the coin in mind; in specific instances, one side can be more relevant than the other. For example, Alzheimer’s disease arises partly because insulin isn’t working well in certain brain regions; this results in the brain not being able to get enough energy from blood glucose. However, in polycystic ovary syndrome (PCOS; the most common cause of female infertility), the ovary cells are as responsive to insulin as they ever were; the problem arises due to the excess insulin stimulating the ovary cells too much and disrupting sex hormone production.




You may think that any problem with insulin is only a problem for people with diabetes. Even as a scientist, I used to think that too. Then came my moment of enlightenment.





The two-pillared definition of insulin resistance is deliberately reflected in the two-pronged approach outlined in this book. In order to fully prevent or reverse insulin resistance, we need to both improve the compromised insulin action on cells and reduce the chronically elevated insulin levels. The first of these—helping insulin work better—is very effectively addressed with physical activity. By moving the body, in all kinds of ways, we stimulate our muscles to pull in glucose much more readily. This helps lower blood glucose levels to fasting levels and, as a result, helps insulin come down. Similarly, yet distinctly, by changing what and when we eat, we can help our blood insulin levels come down and stay down. This strategy helps resolve the second aspect of insulin resistance.




This book is the road map and your personal virtual tour guide to help you get to better metabolic health.





Understanding insulin resistance—what it is, where it comes from, and what to do about it—was the focus of Why We Get Sick; it was a book I had to write to help create a conversation about insulin resistance that just wasn’t happening. However, as much as I wanted to include a section in that book on how to fight insulin resistance, I feared I wouldn’t be able to say it all or say it well. After reading Why We Get Sick, you might have had a moment when you thought, “What now?” Well, here you are.


I’m a scientist and professor—my strengths are understanding problems and being able to teach these to others. I’m not a very good life coach. Laying out the actual action plan requires experience that goes beyond the laboratory. That’s where Diana comes in. In a way, this is two books in one—the first part is the classroom, and the second and third parts are what happens in your home. Where I can teach you the relevance and scope of the problem, Diana can teach you what to do about it. I have the map, if you will, and can draw the line from point of origin to the destination, but Diana is the tour guide who actually gets you there. In working together, with Diana fully understanding and appreciating the relevance and origins of insulin resistance, the dietary and exercise plans you’ll read about are the perfect practical implementation of the ideas borne from the best scientific evidence.


In this book, Diana and I translate the best available scientific evidence into the best available lifestyle solutions to prevent and reverse insulin resistance. First, we want to start by determining where you are with regard to insulin resistance (chapter 1). Then, we explore what and when to eat (chapters 2 through 5), along with an overview of nondiet factors (exercise, cold-therapy, etc.; chapters 6 and 7). Following this, we lay out a threefold approach, depending on where you are metabolically speaking. After this, Diana really takes you into the specifics of what the plans should look like, including exercise protocols and carb-conscious recipes.


Wherever you are, this book is the road map and your personal virtual tour guide to help you get to better metabolic health. I wish you all the best on your journey.




A note of caution


If you have type 2 diabetes or other insulin resistance–related diseases (hypertension, PCOS, etc.) and you take medications, please discuss all lifestyle changes with your clinical team. Seriously. The lifestyle plans outlined in this book will likely result in such dramatic changes in your level of insulin resistance that you will need to monitor your medication needs to prevent potential harmful problems. For example, blood pressure improves so rapidly in some people that if you’re taking a blood pressure medication while improving your insulin resistance, your blood pressure could get dangerously low. Again: please discuss your plan with your clinical team so they can monitor your medication needs effectively while you improve your metabolic health without drugs—which is the only way to truly reverse insulin resistance.





Yours in health,
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Benjamin Bikman










A Note from Diana


Hi friend,


When I first read Why We Get Sick and got schooled on insulin resistance and metabolic health, I felt like a truth bomb had been set off in front of me, blowing up my understanding (or misunderstanding) of health and fitness. Wading through the rubble of what I thought I knew, disbelief, confusion, frustration, and, yes, even anger ran through me. Why was I just learning about this now after decades of running on the fitness–health–weight loss hamster wheel? Why wasn’t this research taught and shared through schools and mainstream media? And, most importantly, what am I going to do with this liberating, life-changing information?


My name is Diana Keuilian, and I’m here to coach you (and coax you) through the practical steps to living an insulin-sensitive lifestyle. I’m not a scientist (don’t ask me to pronounce chylomicrons or myokines!), I’m just a regular mom with a background in fitness and a knack for making healthy recipes that taste every bit as delicious as your former (waist-expanding, insulin-spiking) favorites. Most importantly, I’ve learned to implement Dr. Bikman’s research on how to reverse and prevent insulin resistance and actively, joyfully live this truly healthy lifestyle.


But what does that actually mean? We’ve been brainwashed with many a “golden rule” of fitness that has turned out to be a metabolic health myth, including but not limited to:




	Eat low fat. (And make sure it’s “healthy” fat, never saturated fats!)


	Avoid foods high in cholesterol, and don’t eat too much meat or dairy.

(You better not eat that egg yolk!)




	Eat small meals every couple of hours to burn fat.

(Don’t let your metabolism “crash”!)




	Power your workout with carbs.

(Your muscles need fuel!)




	Don’t go too long between meals.

(You will lose muscle!)




	Smoothies and fresh juices are super healthy.

(Especially if it’s green!)




	Fasting is dangerous and extreme.

(Why would you kill your metabolism like that?)




	All calories are the same.

(And you better count them!)







I’ve worked for 20+ years in the fitness industry, and despite my experience, expertise, and passion for the subject, I struggled at times to understand what it truly meant to live a healthy lifestyle. So if I have been confused, you can imagine how clients walking into the gym felt (maybe you are one of them!). Being fit and healthy can seem like the ultimate Rubik’s Cube: a time-consuming puzzle that very few solve. This confusion is made worse with contradictory information and temporary results. For instance, sure, it’s possible to lose fat and gain muscle eating a calorie-controlled, low-fat, high-protein diet and doing long, intense workouts. However, it’s not sustainable or efficient. A telltale sign is the overwhelming number of fitness professionals who struggle to maintain their own ideal body weight. I’ve been there myself many times. Mainstream health and fitness is frustrating, it’s confusing, and we are clearly set up for failure. Without an understanding of the impact that insulin has on fat burning, we’re basically white-knuckling through health and fitness.


I’ve since shifted from my grueling conventional fitness plan (low fat, high protein, several meals per day, daily workout regimen) to an insulin-sensitive lifestyle (very low carb, high fat, moderate protein, daily intermittent fasting, occasional extended fasts, and 3 or 4 workouts per week). And the results have spoken for themselves. For the first time ever, I’ve maintained sculpted abs—without being a slave to my workout routine and without having to think about diet and exercise all day long. As I’ll show you in chapter 12, working out doesn’t have to take a ton of time or special equipment to give you results. The fasting lifestyle (which Dr. Bikman will tell you about in chapter 2) is incredibly liberating, though it does sound strange and scary at first, especially when you’re accustomed to “fueling your metabolism” with snacks and meals all day long. Most snacking and small meals throughout the day are more habit than necessity. I’ve come to love the feeling of fasting and the sustained, alert energy that it fills me with. And there’s no question that food is less of a hassle and less of an expense when fasting for most of the day, and then cooking a satisfying, high-fat, moderate-protein, super-low-carb dinner for the family in the evening. (I also enjoy a weekly higher-carb meal and never restrict myself from enjoying the occasional indulgence.) Once you break the cycle of your current eating style, you’ll find freedom that comes along with your shrinking waistline and rising insulin sensitivity.


And who knew that an insulin-sensitive lifestyle could be so enjoyable? As you’ll see in chapter 13, with some smart swaps, you can still enjoy all the flavors and textures of the comfort foods you love—like my Mini Pizzas (page 226), BBQ Pulled Pork Sliders (page 176), and Layered Caramel Cookie Bars (page 240). Living carb-conscious doesn’t mean you’re doomed to a life of Cobb salad on repeat (though I’ve got a recipe for a really delicious one on page 146, so don’t miss it!).


I’ll be here to guide and support you along your way to better health. Let’s do this!


To your best life,
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Diana Keuilian










The Science











1



Am I Insulin Resistant?


Here’s some bad news—you probably have insulin resistance. It’s unfortunate, but, statistically, it’s very likely the case. A 2019 study surveyed the metabolic health of American adults from 2009 to 2016.1 The study authors defined “metabolic health” as an individual being in a good range in five metrics: waist circumference, fasting blood glucose, blood pressure, and two blood lipid measurements (triglycerides and high-density lipoprotein cholesterol). The results of their work were startling: only 12% of adults in the United States were in healthy ranges in all metrics. So it’s likely that you fall into the other group—among the 88% of adults who have an unhealthy level in at least one of those five categories.


You might ask: How has the problem gotten so bad? There are numerous answers to this, but an important one is that most people have an incorrect view of metabolic health, particularly as it pertains to one of the most notorious (and common) metabolic issues, type 2 diabetes.


The conventional clinical view of type 2 diabetes is glucose-centric—patients and their doctors just keep an eye on the blood glucose (sometimes called “blood sugar”) levels. A more accurate view of the same issue would scrutinize insulin. During insulin resistance, the compromised insulin action on tissues like muscle results in the muscle having a harder time pulling in glucose from the blood. As a result, blood glucose levels start to rise over time.




What Is Insulin?


Insulin is an anabolic hormone, which means it generally promotes the growth of tissues within the body. Because cells need to grow, it’s no surprise that every single cell in the body has insulin receptors—little docking stations for insulin. Across all of the diverse cells of the body, insulin generally helps cells grow by activating the cell’s ability to take in and store energy, like proteins, fats, and glucose.





If we looked at blood insulin levels, we could actually detect the problem years, even decades, before the glucose levels ever rise.2 Because blood insulin levels would have already been climbing for years due to underlying unrecognized insulin resistance.


The constellation of markers listed above—waist circumference, blood glucose, blood pressure, and disordered blood lipids—constitute the metabolic syndrome, which you’ve almost certainly heard of. However, “metabolic syndrome” is simply the latest term for a long-known trend of these seemingly distinct issues occurring together. One of its earlier names, and one that is far more descriptive and revealing of the true problem, was the “insulin resistance syndrome.”3


This matters a great deal. As striking as it is to realize the role insulin resistance plays in causing or contributing to several chronic diseases (as mentioned in the introduction), the prevalence of insulin resistance provides additional, and sobering, context. Insulin resistance has become the most common health disorder in the world, and it affects almost all adults in the United States.4 But it is too often misdiagnosed or outright overlooked.


So, before you put the book down, thinking you’re among the healthy (insulin-sensitive) 12%, don’t be so quick. As I’ve stated: insulin resistance is very often undiagnosed, and even the five complications listed above are far from an exhaustive list. And even if you are insulin sensitive, well, you might still benefit from the information throughout and especially at the end of this book.


To help us start to find out where you are, let’s take a quick quiz (after all, nothing delights a professor like Ben more than a pop quiz!):




	Have you been told you have hypertension?


	Do you have family members who have had type 2 diabetes or gestational diabetes?


	
Do you have any particular skin disorders, such as dark, rough skin around your neck, or little skin tags around your neck?


	For women, do you have PCOS? For men, do you have erectile dysfunction or “low testosterone”?





This list seems random, but each of these problems is related to, either cause or consequence of, insulin resistance, as elaborated in Why We Get Sick. Of course, these are far from conclusive, but they’re surprisingly telling. (The results of this quiz are on page 17, if you just need to skip ahead and find out!)


A version of this quiz appears in Why We Get Sick, and it’s a solid starting point. But let’s explore some other ways you can get a clearer idea of where you stand regarding insulin resistance—lab tests and even some DIY methods to determine where you are metabolically.


Ranges in the following test results have been given a score of 1 to 3. Several of these tests are readily available as part of a standard blood panel, especially the lipid-based tests (triglycerides, HDL cholesterol, etc.); of course, the results of these tests you’ll receive from the lab or your doctor will be reported in a range of different units. So the score of 1 to 3 is simply a method to create a consistent scoring across the various blood tests (a way of comparing apples to oranges and still getting relevant results, if you will).




Elevated insulin, stress, and inflammation are the primary drivers of insulin resistance. We’ll explore those causes in later chapters.





If you’re able to get the tests performed, you’ll have a great idea of how to apply the principles and paths laid out later in the book. To be clear, we’re assuming that you won’t get all of these tests (although you certainly could if you wanted to). Even if you can get only one or two of the tests, the scoring from 1 to 3 will still be helpful. And if you can’t get any of the tests, you can use a DIY method or even the pop quiz results to determine your path forward.


Insulin-Based Tests


The first category of tests measures that often-overlooked (but obvious) metric—insulin—by itself and in combination with other factors.


Fasting insulin


The first test is simply measuring insulin itself—a pretty obvious choice if you want to understand something called insulin resistance. Despite this, insulin has been so broadly overlooked that there’s never been a general consensus on what insulin levels should be. Thankfully, there are enough studies that we can make sound conclusions.




Insulin has been so broadly overlooked that there’s never been a general consensus on what insulin levels should be.





If your fasting insulin (i.e., insulin after you haven’t eaten for about 6 hours) is less than ~6 microunits per milliliter of blood (µU/mL), you’re in good shape and likely insulin sensitive. This gets you a score of 1.


You fall into the intermediate range of likely being insulin resistant if you have a fasting insulin of 7 to 17 µU/mL. This range is a bit broader to account for the fact that insulin, like most hormones, has an ebb and flow—it can rise and fall slightly throughout the day. This range helps account for that, but it still matters. A person with 8 µU/mL has double the risk of developing type 2 diabetes as a person with 5 µU/mL.5 In this range, you get a score of 2.


If your insulin is in the high teens and beyond (18+ µU/mL), you should be worried. At that level, you are likely insulin resistant and might have even noticed symptoms of it, such as hypertension or infertility. If you’re here, you score a 3.


Interpreting Your Fasting Insulin Results
















	Your Results


	Your Score







	<6 µU/mL


	1







	7–17 µU/mL


	2







	18+ µU/mL


	3











To get a fasting insulin test, you will often need to explicitly request it from your clinician, or get it done through an independent clinical lab service.


Homeostatic model assessment (HOMA)


In this assessment, we look at both fasting insulin and fasting glucose. This is a match made in heaven—insulin and glucose are so intimately connected in the body that it only makes sense to keep them connected when we measure them both clinically.


To figure it out, just take:


[Glucose (mg/dL) × Insulin (µU/L)] / 405


A value under 1.5 is an indicator of insulin sensitivity (1 point), and above 4 usually means you’re borderline type 2 diabetic (3 points). If your number is 1.6 to 3.9, you’re in the middle (and get 2 points).


Interpreting Your HOMA Results
















	Your Results


	Your Score







	<1.5


	1







	1.6—3.9


	2







	4+


	3











Adipose-IR (adipo-IR)


This is a newer test, recently described in a handful of studies. Before we get to the test, let’s pause to cover the justification for it (because it’s just so neat).


Fat cells are designed to store fat for later use, and fat gets broken down when the body needs energy, in a process called “lipolysis.” When a fat cell breaks down fat, it releases the fat as a “free fatty acid” (FFA), which can then be used for energy by tissues throughout the body, such as muscles, bones, and more. This happens anytime insulin is low, because insulin abhors breaking down fat. Insulin wages war on fat metabolism by attacking the process at multiple fronts, including at the very origin—the fat cell (we’ll come back to this later). That means the two variables—insulin and FFA—should never be elevated at the same time. Either insulin is high (which inhibits fat breakdown from the fat cell) and FFA are low, or insulin is low (which allows fat breakdown at fat cells) and FFA are high. Unless, that is, the fat cells are insulin resistant.


There is compelling evidence that fat cells are the first relevant cells to become insulin resistant (a case laid out in Why We Get Sick). This means the adipo-IR score could be your first glimpse into whether you’re becoming insulin resistant. The formula is:


insulin (µU/mL) × FFA (mmol/L)


Because males and females have different rates of fat burning in response to insulin (women naturally burn more fat), there are different categories. You have insulin-sensitive fat cells if your adipo-IR score is <5 for men or <8 for women (1 point). A score of 5 to 10 (men) or 8 to 16 (women) suggests something is going wrong (2 points), and anything higher is a strong indicator that your fat cells have succumbed to insulin resistance (3 points).


Interpreting Your Adipo-IR Results
















	Your Results


	Your Score







	Male


	Female







	<5


	<8


	1







	5–10


	8–16


	2







	10+


	16+


	3








Dynamic insulin


This last insulin-related test is the best, but it’s the most difficult to get done because you need to be in a place where you can get your blood drawn at least four times. Generally, this happens at a clinic. The word dynamic means that insulin is measured repeatedly in a short window of time (about 2 hours) to get an idea of how it responds to a challenge. In short, the way this test is performed is to drink a small cup of pure glucose and get your blood drawn immediately, and again roughly every 30 minutes for 2 hours, to measure insulin.6


The best outcome is for your highest point (“peak”) to be at 30 minutes and not get higher than about 60µU/mL (1 point). The next best result is to have a peak that stays below 60 µU/mL but occurs at a time point later than 30 minutes (i.e., 60, 90, 120 minutes; 2 points). The worst outcome is when everything is elevated—your insulin is higher than 60 µU/mL at 30 minutes and remains elevated (>30µU/mL) at 2 hours (3 points).


Interpreting Your Dynamic Insulin Results
















	Your Results


	Your Score







	Peak value


	Peak time







	Below 60 µU/mL at 30 minutes and below 30 µU/mL at 2 hours


	30 minutes


	1







	Below 60 µU/mL at 30 minutes and below 30 µU/mL at 2 hours


	60, 90, or 120 minutes


	2







	Above 60 µU/mL at 30 minutes or above 30 µU/mL at 2 hours


	Any time, but above the cutoff


	3









Blood Lipid Tests



The next tests scrutinize blood lipids, especially fasting triglycerides.


Triglycerides are a storage form of fat, though in this case, that fat is not “stored” but rather traveling through the blood (this is a blood test, after all). Triglycerides are carried through the blood, either from the diet or freshly produced by the liver, on lipoproteins, particularly chylomicrons (from the food we just ate) or very-low-density/low-density lipoproteins (VLDL/LDL) made by the liver. Of course, in a fasted state, there won’t be any triglycerides from the diet, so we get only a measurement of what the liver is making, which is relevant because insulin has a powerful influence over this process.


Insulin stimulates the liver to make fat from glucose and further instructs the liver to package these individual fats into packs of three—that’s the “tri-” in “triglycerides”—before shipping out on a lipoprotein. Thus, if insulin is high, as it is with insulin resistance, triglycerides will be elevated, which makes it a sensitive marker of insulin resistance. This marker can be used in two helpful scores.


Triglyceride-glucose index


The triglyceride-glucose (TyG) index combines triglycerides (TG) with an obvious culprit in glucose. Because insulin increases TG but decreases glucose, the two variables shouldn’t be elevated at the same time. That’s what the TyG reveals.


The formula is complicated, unfortunately, but a calculator can make quick work of it:


ln* [fasting TGs (mg/dL) × fasting glucose (mg/dL)/2]


It’s that “ln” or “natural logarithm” that makes things a bit tricky, at least for most of us—after all, it’s probably been a while since high school algebra. After you multiply the TG and glucose, divide by 2, then hit the “ln” button. That will give you the required index number.7 If the TyG is under 4.5, that’s a great score (1 point). If you get 4.6 to 5, that’s OK (2 points), but any higher than 5 is a problem (3 points).


Interpreting Your TyG
















	Your Results


	Your Score







	<4.5


	1







	4.6–5


	2







	5+


	3











Triglyceride-HDL cholesterol ratio


The TG:HDL ratio (dividing TG by HDL) is a commonly used measurement of insulin resistance for reasons that are similar to the TyG—like TG, HDL cholesterol is impacted by insulin.


While insulin has a general activating effect with cholesterol production in the liver, its effect on the lipoproteins that carry the cholesterol are varied. Insulin activates the production of VLDL, which helps the liver move its newly produced cholesterol out of the liver and into circulation. However, HDL, which is generally bringing cholesterol back to the liver, works against insulin’s desire to move cholesterol out. It’s no surprise, then, that chronically elevated insulin lowers HDL cholesterol.


The net effect of insulin resistance is to generally increase TG and reduce HDL, resulting in an ever-increasing TG:HDL ratio. One wrinkle with the TG:HDL ratio is that it changes across ethnicities, resulting in different cutoffs that make it difficult to create a single cutoff that can apply to everyone. In White and Asian people, a TG:HDL ratio of 1.5 is reliably good, but this number is a little higher in Hispanic people (closer to 2) and a little lower in African American people (closer to 1).8


Accordingly, we need to give the TG:HDL ratio less weight than the other tests and simplify the scoring. If your TG:HDL ratio is less than 2, it’s a generally good sign (1 point), but above this, it could reflect a problem (2 points).


Interpreting Your TG:HDL Ratio
















	Your Results


	Your Score







	<2


	1







	2+


	2












Where Are You?



Up to this point, we’ve looked at two methods you can lean on to see where you are on the spectrum of insulin resistance: the quiz and the clinical tests. Let’s collect your scores.




	
Insulin sensitive: You are the fortunate few who answered “no” to all the quiz questions, and/or had 1s across the board in the clinical tests—you’re among that healthy 12% of the average adult population. You’re doing great. Insulin is working very well throughout your body and your insulin levels are in a healthy low range. Your primary motivation with this book is either to stay where you are and prevent insulin resistance, or to learn how you can help friends or family. In general, your path is going to be more liberal than the others, but it’s guided enough to help you stay on track; you’ll follow the Maintain path.



	
Mildly insulin resistant: This is a complicated group because it includes two distinct populations. On the one hand, this group includes those who are currently only mildly insulin resistant (a couple of 2s in the lab tests, but mostly 1s)—perhaps you’re catching this right on the edge of the rapidly descending and slippery slope to insulin resistance. On the other hand, this group also includes those who have clawed themselves back up that slippery slope (i.e., have all 1s and a couple of 2s now, but used to have plenty of 2s and 3s). You know what it’s like to win the metabolic fight. This plan is then both offense (for those wanting to improve) and defense (for those wanting to keep their hard-earned gains). Or, you answered “yes” to one of the quiz questions. (However, there’s some nuance about which quiz question. If your “yes” was to having high blood pressure, it’s a tenuous membership—there are other, though less common, causes of hypertension. In contrast, if your “yes” was in response to having PCOS, gestational diabetes, or skin tags, it’s a much more certain inclusion into this group. Not all “yesses” are created equal.) Preventing your insulin resistance from becoming more critical will require some commitment to dietary and exercise changes; you’ll follow the Prevent path.



	
Fully insulin resistant: You answered “yes” to two or more of the quiz questions (the more “yesses,” the more work lies ahead) and/or got a 3 in your clinical test results. You are further along the spectrum of insulin resistance and will need to be more determined to reverse course and work your way to the opposite end of the spectrum. Don’t worry—we have the plan to get you there. You’ll follow the Reverse path.






Throughout this book, we can’t help but use the analogy of a slippery slope. If you’re looking to reverse insulin resistance, you will implement the strategies outlined in the chapters that follow to ascend the slope back toward insulin sensitivity. If you’re hoping to prevent insulin resistance, you’re aiming not to slide down to insulin resistance, especially if you just got out of it; we have a plan to help. And lastly, in the event you’re already insulin sensitive, you want to continue to enjoy the view from the metabolic summit. You don’t have as much work, but it still requires a diligent and deliberate plan to stay there.
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The Wrinkle of Age


Quiz and clinical test scores might be straightforward, but we need to acknowledge an additional factor: aging. Nobody will be surprised to learn that there are numerous metabolic consequences of getting old.


Science has long known that the older we get, the more insulin resistance settles in. This simply and unfortunately means that the results of the clinical tests described in this chapter are likelier to be 2s and 3s the older you get. However, by understanding the reasons why this happens, you can fight the trend much, much better and keep your “mature” body insulin sensitive longer than otherwise.


One of the most important variables with aging and insulin resistance is what happens to our tissues. Skeletal muscle and fat tissue are the two largest insulin-responsive tissues in the average person. As we age, we tend to lose muscle and gain fat in a particularly unfortunate way. Nevertheless, if your muscle and fat are insulin sensitive, then you are insulin sensitive.


With muscle and fat, it’s all about size . . . but in totally opposite ways.


Muscle is a powerful metabolic tool for a few reasons. In addition to its high mass in the body, it has a high metabolic rate with a high glucose consumption—it’s the “lion’s share” glucose eater in the body. When insulin climbs, almost all of the glucose that leaves the blood goes into muscle.


The older we get, the more our muscles shrink. To a degree, some of this is due to irreversible changes in hormones, like growth hormone and testosterone, which make it harder for the body to keep its muscle mass. However, the other (enormous) cause of this muscle loss is mechanics and disuse—we simply stop moving our muscles like we used to.


Tragically, this problem becomes self-perpetuating. As the muscles become insulin resistant, they also lose the benefit of insulin itself. Insulin doesn’t stimulate muscle growth as much as it defends it—insulin wants the muscle to keep all its protein inside. But again, when the muscle can’t respond to insulin as well, we start to lose muscle mass.




Insulin doesn’t stimulate muscle growth as much as it defends it—insulin wants the muscle to keep all its protein inside.





In the end, as we lose muscle mass (mostly by shrinking muscle cells), we lose the largest glucose consumer, which means we have a harder time lowering glucose when insulin is trying to push it out of the blood. Ultimately, this forces insulin to stay higher for longer as it tries to find other suitable places for the glucose. Enter the fat cell . . .


The effect of aging on fat cells is fascinating. We humans have a remarkable ability to store fat (unlike most mammals) and we do it very well through infancy and childhood. Indeed, during these stages and through adolescence, we actively make new fat cells—our actual fat cell number is increasing during this time. However, with the end of adolescence comes the end of fat-cell producing potential (usually). That means that the number of fat cells we have as we enter adulthood is generally the number of fat cells we keep.9 If we gain or lose fat during adulthood, it’s largely a matter of growing or shrinking of the fat cells, not so much a matter gaining or losing fat cells. But things change when we get older.


As we enter the latter quarter of life (60+ years), things start working in reverse; whereas our childhood was spent making new fat cells, our older years are spent losing them. On the surface, this sounds like a good thing. You’re probably thinking, Who wouldn’t want to lose fat cells? It’s what happens because of the lost fat cells that’s a problem.
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