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Bloodsugar101.com's Jenny Ruhl explains what peer reviewed research and the experience of
Successful Low Carb Dieters can tell us about: * How Low Carb Diets Repair Unhealthy High
Normal Blood Sugars* How Low Carb Diets Achieve Weight Loss* The Strengths and
Weaknesses of the Diet as Revealed by Research* The Facts that Debunk Exaggerated Claims
Pro and Anti Low Carb Diets* How the Low Carb Diet Affects Hunger and Hunger Hormones*
Low Carb Diet Side Effects and How to Deal with Them* How to Customize Your Low Carb Diet*
The Secrets of Successful Low Carb Dieters* The Real Effects of Supplements and Functional
Foods* How to Break Through Weight Loss Stalls* How to Maintain a Low Carb Weight Loss for
LifeEverything you need to know to achieve healthy weight loss on the one diet that really
controls blood sugar.
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reserved.This publication is sold with the understanding that the publisher and author are not
engaged in rendering medical or other professional services. If medical advice or other expert
assistance is required, the services of a competent professional person should be sought.All
trademarks mentioned in this book remain the property of their respective holders and are used
only to reference the products being discussed.IntroWhat made me think about writing this book
was the invitation I received from Jimmy Moore in the spring of 2011 to do a podcast interview
for his very popular “La Vida Low Carb” internet radio show. Though I’d considered writing about
the low carb diet in the past, I’d held back, feeling that with so many other books available on the
subject there was little I could add.But the interview I did with Jimmy proved surprisingly popular
with his large fandom and resulted in my being invited back to do second show. Many of the
listeners who emailed me after hearing the podcasts told me that much of what I’d said about
the science behind how low carb diets work was news to them and helped them deal with issues
they’d run into with their diets. Even Jimmy said I’d told him things he hadn’t known before.At first
I was surprised that this should be true, since he and his audience were such sophisticated, well-
read, low carb dieters. But then I remembered that after I had spent a year on my first very low
carb diet in 1998, I, too, had run into the same problems that derail the majority of those who
attempt to follow these diets—even though I’d read all the bestselling books.I wasn’t completely
new to low carb dieting when I’d started that diet. Like most people who reached their teens in
the 1960s, I‘d always known that the easiest way to lose weight was to cut out bread, potatoes,
and desserts. Doing that periodically had kept my weight in the normal range. But a low carb diet
had stopped being optional for me in 1998, when I received a diagnosis of diabetes after a year
of relentless and ravenous hunger that had packed a sudden 30 lbs on my middle-aged, almost-
menopausal body.The book, , by Dr. Richard K. Bernstein taught me how important it was to
maintain normal blood sugars. It explained that the best way to do this was to limit my daily
carbohydrate intake to 36 grams. I ended up eating that way for 7 of the next 13 years. That kept
my blood sugars normal, which made me enthusiastic about the diet. But after a heartening and
dramatic loss of 20 lbs, which occurred over the first two months of my diet, I didn’t lose another
pound for the next two and a half years even though I did all the things suggested in the
bestselling low carb diet books.It was only after I got a copy of Lyle McDonald’s groundbreaking



book, , that I learned for the first time what scientists knew about the changes very low carb diets
make to our bodies. What I read in Lyle’s book contradicted popular beliefs about the diet and
helped me understand why my weight loss had stopped. He gave me the key concepts I needed
to get my own diet working. I reached my goal weight in 2003 and have been maintaining at it
ever since.Lyle’s book also showed me what treasures were hidden in the pages of dry, musty
research journals. A few years later, when I realized that it was possible to read these scientific
journals on the web, I started doing some research of my own.I’d already earned a graduate
degree in History, which had taught me how to read and evaluate published research and
introduced me to the statistical techniques used in medical studies. I’d also spent years as a
software developer, debugging complex, poorly documented systems—which turned out to be a
good description of the human body. Over the years, friends who were more knowledgeable
about biology explained the unfamiliar terms and concepts I encountered in academic medical
research and pointed me to resources that gave me the background I needed to better
understand them.Eventually, my review of the published research about diabetes led me to
numerous studies that made it very clear that the blood sugar levels that doctors believed to be
normal were only normal if you considered heart attacks and nerve damage normal. In 2005 I
put this information online on a web site, . Over the years the site’s traffic has doubled each year
until by the end of 2011 it was receiving 1.5 million annual visitors.Meanwhile I kept reading the
latest medical research, including many small studies the health media paid no attention to. This
is why I was able to warn my site’s visitors that Avandia was causing heart problems and statins
raising insulin resistance years before these stories hit the national press.When I turned the
information that was posted on my web site into a book and published it as it became an Ebook
Library bestseller, outranking many other books published by much larger mainstream
publishers.That’s why, when the success of my podcasts made me think it might be time to write
a book about low carb diets, I went back to the journals and carefully reread the studies that
people in the low carb community usually cite as proving the safety and efficacy of the diet. As I
had done when researching diabetes, I looked not only at what the studies concluded, but
combed through the full text, hunting for the small nuggets of information buried in charts and
tables that summaries don’t mention.I learned some fascinating things about glycogen, insulin,
and hunger hormones that challenged my previous beliefs that glycogen accounted for only a
very small amount of low carb weight loss and that the low carb diet worked better than other
diets because it lowered insulin levels. I also discovered that even though, as I’d known, the low
carb diet can greatly improve health, the way many people do the diet leaves them worse off
than when they started. This gave me insight into why so many doctors still believe that low carb
diets damage health. Eventually the small bits of information buried in the texts of these research
studies and reviews began to paint a fuller, more informative portrait of the real strengths and
weaknesses of low carb diets. That more nuanced understanding is what I’ll be sharing with you
in the following chapters.What you’ll learn as we review the research is that people who have
normal blood sugars can lose weight on any diet that limits their calories. But the reason so



many people are willing to eat a diet that makes them give up so much of the foods they were
raised with is that they don’t have normal blood sugars. And because they don’t, the low carb
diet is the only diet that will keep them from being ravenously hungry.Most people who find they
can only lose weight on low carb diets, whether they know it or not, have blood sugars that
fluctuate within a range that, while doctors call it normal, emphatically is not. Their blood sugars
fall in the upper part of the normal range, but as I learned when I researched Blood Sugar 101,
there’s very strong evidence that people whose blood sugars fall into the higher end of the
normal range run a much greater risk of developing heart disease. When I researched this book,
I also learned that blood sugars surging up into that high normal range do things to our hunger
hormones that make us more hungry.The low carb diet generates so much enthusiasm in people
whose blood sugars aren’t entirely normal because it lowers blood sugar, which abolishes
hunger and normalizes many factors associated with heart disease. But as you’ll see, these
improvements only last as long as you stick to the diet. And that’s where the problems arise.The
research we’ll examine makes it crystal clear that the classic low carb diets are too hard for most
dieters to stick to over the long haul. And when they don’t stick to their diets those former low
carb dieters end up with worse health than they had before they started—even if they’ve
managed to knock off a few pounds.Fortunately, the same research shows that there’s no need
for most dieters to eat such stringent diets. Once you understand how your blood sugar works
and, most importantly, once you understand how well your blood sugar is working, you can
personalize your diet. You can cut out only the carbs your body can’t handle. That will still silence
your hunger and give you back your health.When you’ve learned how to customize your diet, you
can diet without having to exert heroic amounts of willpower each time you sit down at the dinner
table. The diet that truly fits your own individual metabolic needs is the one diet you will be able
to stick to—not for a month, or a year, but for life.But before you can customize your diet, you’ll
need to put on your scientist hat and learn a bit more about how your body works, so you can
understand what it was that stopped working that made you fat and what your uniquely tailored
diet will have to do to fix it.Blood sugar is the key to all of this, so you’ll start out by learning what
the phrase “blood sugar” really means. You’ll learn how blood sugar works and what happens
when it stops working. You’ll learn why your own blood sugar may not be normal, even if the test
the doctor ordered said it was.You’ll discover why slightly abnormal blood sugars cause the
hunger that made you gain weight in the past and make it so hard to lose it now despite your
good intentions. Because the best way to correct abnormal blood sugars is to cut down on your
carbohydrate intake, next we’ll take a close look at what happens to your body when you cut
your carbs to different levels, from a modest decrease to the extremely low carb level that makes
major changes in how your whole body works.Once you understand this, we’ll dig into the
studies, and learn what they can teach us about how safe and effective low carb diets really are.
We’ll see how much weight people really lose on low carb diets, and how long it takes them to
lose it. We’ll learn how much carbohydrate they have to cut out to get the scale moving. We’ll
discover when and why most low carb dieters see their weight loss stall.We’ll also delve into the



reasons why some low carb dieters lose weight but worsen their health, so that you can avoid
the common mistakes they make that are common even among low carb dieters who succeed at
losing weight and keeping it off.Because the single most appealing feature of the low carb diet is
the way it controls hunger, we’ll take deeper look at how it affects the various hormones that
stimulate and repress hunger. We’ll see if scientific research can settle the controversies that
rage over the diet, including whether it provides a “metabolic advantage” and lowers insulin
resistance, or damages the kidneys and lowers thyroid hormones. We’ll also investigate the
claims of various supplements and functional foods to see if they really improve blood sugar and
speed up weight loss.There are some questions studies don’t address, so occasionally I’ll
supplement what the studies can tell us with the results of some polls I’ve run over the past
decade among people active in the online low carb diet and diabetes communities. Several of
these polls were limited to people who had been successful in sticking to a low carb diet for
three years or more. Their answers should prove very helpful if you’d like to follow in their
footsteps.If everything you’ve learned about the low carb diet comes from reading books written
by people who are heavily invested in promoting it, some of what you will read here will surprise
you. Some common claims made about the low carb diet do not hold up to scrutiny, including the
idea that it works by lowering insulin levels and eliminating insulin resistance.If you’ve been sold
the idea that the low carb diet is the ideal human diet for everyone, you may be surprised to
learn that this is far from true and that plenty of people lose weight and greatly improve their
health on moderate and even high carbohydrate diets.Perhaps the most unusual claim you will
find documented in this book is this: The only people for whom the low carb diet is truly
necessary are those who have abnormal blood sugars, whose numbers are ballooning, not
because of poor lifestyle choices, as you’ve been told, but because of a hidden epidemic of
poisoning caused by toxic industrial and agricultural chemicals that permeate our air, water, and
food supply.The impact of these toxins, which is already bad enough, has been worsened by the
detrimental effects of several commonly prescribed pharmaceutical drugs that research clearly
shows cause both abnormal blood sugars and obesity. Because abnormal blood sugars cause
hunger, the victims of this damage do overeat, and that overeating can make them very fat, but
that overeating is the result, not the cause, of the damage that this perfect storm of toxic
exposures has done to their bodies.We’ll take a good look at research that documents all this,
and some of it may come as a shock to you. The poisons that are driving the obesity epidemic
are rarely mentioned in the media because the companies that sell those toxic products and the
media who advertise them, would prefer that you blame yourself for making poor food choices
rather that learn that your body has sustained permanent damage from exposure to products
you were told were safe and healthy.Once you’ve reviewed this research, it will be time to put
your new knowledge to work and learn how to use a powerful tool you can buy at the drugstore
to find out how damaged your own blood sugar might be. With that knowledge, you’ll be able to
make your own informed decisions as to what kind of diet is best for you. If you choose a low
carb diet, you’ll no longer have to rely on the word of distant experts to figure out how low you



need to drop your carbohydrate intake to control your appetite, lose weight, and improve your
health.You’ll also read insights contributed by dieters who have managed to stay on their low
carb diets for three years or more. Their advice will not only show you what it takes to lose weight
on a low carb diet, but what it takes to maintain the weight you lose.We’ll go through the list of
the troubling side effects that are reported by many low carb dieters and learn the not-always
obvious ways of addressing them. You’ll find out why you don’t have to smell bad to lose weight,
and why, in fact, the dragon breath so often associated with very low carb diets can be a sign
that you’re doing the diet wrong.Then we’ll take a hard look at stalls. We’ll discuss the tried and
true strategies that help people break through them. But we’ll also draw on insights from cutting
edge research that suggest that sometimes a stall is your body’s way of telling you that any
further dieting will make it impossible to maintain the weight you’ve already lost.Throughout the
text you’ll find citations to research studies. These are given in parentheses with the name of the
first author of the study followed by its publication date. If your e-reader allows it, you can click on
any citation you find highlighted in the text and go directly to the web where you can read the
study cited. The “back” function will take you back to your place in this book. If your reader
doesn’t support web browsing, you’ll find an alphabetical list of the cited articles along with their
links in the References section at the end of the book.Citations to web pages are abbreviated.
For example, a page on my web site http://bloodsugar101.com that refers to the causes of
diabetes would be cited as ().I provide these citations because I don’t expect you to believe
something I say just because I tell you to. I grew up as part of the generation whose motto was
“question authority,” so I don’t lay down the law. I just give you the information and tools you need
to evaluate the claims you read, trusting you to make your own decisions.Nowhere in this book
will I tell you what kind of low carb diet is best or lecture you on what to eat. I believe very
strongly that the best diet is the one you can stick to. My years interacting with thousands of
dieters online have taught me that each person’s physiology varies in subtle but important ways
from that of everyone else. So the diet that is right for you may not be the diet that is right for me,
or Jimmy Moore, or anyone whose genes, personality, and metabolism differ from ours.All blood
sugar measurements used in this book are given in the kind of units used in the United States:
mg/dl. All weights are reported in pounds. Since most researchers report blood sugars in mmol/
L, and report weight in kilograms, when discussing studies I’ve translated the units they use into
the units used in the United States when necessary. Readers from parts of the world that use the
other units can convert mg/dl values to mmol/L by dividing the mg/dl value by 18. To convert
pounds to kilograms, divide them by 2.2.I’ve had a lot of fun researching and writing this book. I
hope you take as much pleasure in reading it. But that’s enough introduction. Now it’s time to
dive in and learn what the term “blood sugar” really means and why the way that our blood
sugars fluctuate when we eat carbs creates the subtle but relentless hunger that drives so many
of us to eat the foods that makes us fat.Chapter 1: Hunger and Your Not So Normal Blood
SugarIf it weren’t for hunger, losing weight would be easy.If you could just eat less food than your
body needs, it would have no choice but to burn the excess fat you’ve stored. For that matter, if it



weren’t for hunger, you wouldn’t need to lose weight. If your interest in food shut down when
you’d eaten enough to supply your energy needs for the day, the feedback loops and hormone
messaging systems that regulate our metabolisms would have kept your weight stable, without
you having to give it a second thought.Many people’s bodies work just that way. We call them
“normal people.” A typical normal person will maintain a weight within a pound or two over the
course of an entire year without paying any attention to how much they’re eating. If they eat too
much, the exquisitely tuned systems that maintain metabolic balance will raise the rate at which
they burn calories or lower their interest in eating. If they eat too little, their metabolisms will slow
and hunger will kick in until they’ve eaten enough to replace the body fat they’ve burned.But if
you’re reading this book, the chances are good this isn’t the way your body works. Because you
keep wanting to eat even when you have enough fat stored to get you through months—or years
—of starvation. And when you try to cut back on your intake, that urge becomes even stronger,
eventually overcoming your best intentions.If you are already eating a low carb diet, the
relentless hunger you experienced when you ate other diets may have convinced you that the
low carb diet is the only diet for you. Many people who have been tormented by an
uncontrollable urge to eat find that the low carb diet curbs their hunger. After only a few days of
cutting down on their carbohydrate intake, they suddenly, and sometimes for the first time in their
adult lives, reclaim control over their eating. They discover it wasn’t a personal weakness, greed,
or gluttony that drove them to eat in the past, but something else—something that happens only
when they eat carbohydrates. Now the hunger that kept them from being able to diet disappears
—as long as they keep their carbs low.At this point, many people decide they are “carbohydrate
addicts,” demonize carbohydrates, and proclaim that they will never again let evil carbs cross
their lips. The belief that carbs are evil may be reinforced the first time they go off their diet, too,
when six or seven pounds come back in a single day, along with a raging hunger so intense it
makes it almost impossible to get back onto the diet.After that happens, the dieter who goes
back on a low carb diet may do so with an added burden of fear. Their diet is no longer a choice,
it’s a life sentence, and severe punishment awaits them if they transgress. Though they may stay
on their diet, for many the joy has gone out of it. Meanwhile, the weight loss that motivated them
to start the diet comes to a stop, often leaving them far heavier than they had hoped to be, while
the restrictions the diet requires continue, keeping them from joining friends and family in the
many food-related events that make up their social life. Eventually, a majority of those who
embarked with such hope on a low carb diet decide they are doomed to be fat and quit.It doesn’t
have to be that way. But to keep this from happening, you need to understand what exactly the
low carb diet does: how it silences the hunger signal and why the way it does that makes the
pounds drop off at first and come right back any time you go off the diet.The Low Carb Diet
Lowers Blood SugarWhat exactly does the low carb diet do that other diets don’t? Why is it so
effective for eliminating hunger, and why does hunger rebound so strongly when you go off it?
The answer to both questions is that the low carb diet lowers how high your blood sugar rises
after you eat.Hunger is triggered by falling blood sugars, for reasons we’ll explain shortly. But for



sugars to fall they must first rise, and what pushes them up is the sugar and starch you eat. The
low carb diet’s most powerful effect derives from the way that it stops blood sugars from rising,
which keeps them from dropping in the way that triggers hunger. No steeply falling blood sugar,
no hunger. It’s as simple as that.Though you may have heard that it is high insulin levels that
cause you to become hungry when you eat carbs, even people who make lower than normal
levels of circulating insulin, like myself, experience hunger if we eat enough carbs to send out
blood sugar shooting up and rushing down.And the faster our blood sugars fall and the steeper
the drop, the hungrier we get. Just how hungry plummeting blood sugars can make you is
indicated by the story that was posted by a woman with Type 1 diabetes on an online discussion
board. She’d woken up in the middle of the night in the midst of an episode of very low blood
sugar so hungry that she tried to eat her alarm clock.Most of us will never become that hungry,
because our blood sugars won’t ever drop that fast or that low. But while we won’t experience
the kind of dramatic episode that makes for a good story, we will get hungry every time our blood
sugar drops, with hunger coming on, often quite subtly, an hour or two after we eat. This keeps
us snacking throughout the day, even though starchy and sugary snacks send our blood sugar
up and down again, which makes us even hungrier.But the Doctor Says My Blood Sugar Is
Normal!Many of you reading this may be thinking, “This can’t apply to me. My doctor told me my
blood sugar was normal.” And I don’t doubt that for a minute, because doctors also assured me
that my blood sugar was normal even when, after taking a single course of a medication that
turns out to damage blood sugar metabolism, I suddenly developed a raging hunger of a kind I’d
never before experienced in my 48 years of life. A year later, a smart doctor tested my blood
sugar after breakfast—in her office with a meter—and discovered I was fully diabetic, but the
standard screening tests I’d been given throughout the previous year had all shown normal
values. That was what set me on my quest to research the question of what is a truly normal
blood sugar. And what I learned when I reviewed hundreds of pieces of laboratory research was
that the criteria that doctors use to evaluate their patients’ blood sugars treat blood sugars as
normal while they are high enough to wreak havoc on our organs.That this is true is shown by
the research finding that on the day when they are diagnosed, almost half the people who
receive a diabetes diagnosis already have medical conditions that are caused only by years of
exposure to high blood sugars.()Take for example, heart disease. Though you are often told that
your cholesterol level is the best predictor of future heart disease, this is not true. As we’ll see in
Chapter 6, several large epidemiological studies have demonstrated that the result of a simple
blood sugar test called the A1C test tracks much more closely to the risk of developing heart
disease than any cholesterol test. These studies also document that the incidence of heart
disease starts to rise in people whose A1C test results cross a threshold that is well within the
range doctors have been taught is completely normal. ()Another blood sugar-related symptom
that occurs in this supposedly “normal range” is the onset of tendon problems like carpal tunnel
syndrome and frozen shoulder. Research shows that people who develop these problems are
more likely than others to be diagnosed with diabetes ten years after they develop their tendon



problem. This is because these problems are caused by blood sugars that, though doctors
consider them normal, are high enough to damage the fragile capillaries that supply our
tendons. ()It is when blood sugars rise into the upper part of the normal range where this
damage starts to happen that hunger problems also begin. But to really understand why this
happens, we need to know a bit more about what we mean when we talk about blood
sugar.What Is Blood Sugar?You have sugar floating around in your bloodstream, right now. Real
live sugar, exactly like the sugar that you find in candies like Sweetarts. That sugar is called
dextrose in the U.S. and glucose everywhere else. This glucose is what nutritionists call a simple
sugar, to distinguish it from other sugars that are made up by linking simple sugars like glucose
and fructose together to form a larger molecule.Glucose, like all simple sugars, it is made up of a
backbone of carbon to which are attached hydrogen and oxygen molecules, in a pattern that
ensures there are always two hydrogen molecules for each oxygen molecule present. This is the
same ratio that we find in water, which is why sugar is called a carbohydrate. (The term hydrate
is used in chemistry to describe a solid substance that contains hydrogen and oxygen in the
same proportion as water.)Your tissues are full of other kinds of sugars, and these sugars are
essential to building vital structures like your cell membranes. Some of these complex sugars
must be present in your cells for those cells to synthesize essential proteins correctly. But none
of these other sugars plays the role that glucose does, because the glucose that floats around in
your bloodstream is essential to keeping you alive.It is this glucose in our bloodstreams that we
refer to as blood sugar, and the reason it must circulate in our blood at all times is because it is
the essential fuel some cells deep within our brains depend on for the energy that lets them go
about their various functions.Getting Your Brain its Glucose is Job OneThis is the central truth
that drives metabolism. Except for the hardworking neurons in your brain, most other cells in
your body can and do burn another kind of fuel when glucose gets scarce—fat. It’s to provide
this alternative fuel that fat also circulates in your bloodstream, in the form of triglycerides, which
you may recognize as being one of the lipids that is measured when you have your cholesterol
tested. But those critical cells in your brain that keep you conscious can not burn fat, because
fatty acids can’t cross the blood-brain barrier.Though your brain only weighs about 3 lbs and
represents 2% or less of your total body weight, it burns 25% of all the glucose your body burns.
Much of that is used to keep you conscious. Your brain cells are so dependent on their supply of
glucose that, if there is ever less than 30 milligrams of glucose in each deciliter of your blood,
your brain will start to shut down in a desperate attempt to keep you alive.When this starts to
happen, your visual field may blank out on one side, or you may start seeing flashing lights. You’ll
become confused and possibly hostile and combative. Eventually your vision may shut down
completely. If your liver doesn’t respond to the brain’s distress signals by dumping stored
glucose into your bloodstream you’re likely to go into a coma since a comatose brain needs only
55% as much glucose as one that is conscious. ( and )The longer you remain in a coma induced
by glucose deprivation, the more likely you are to experience permanent brain damage. If the
coma goes on long enough, eventually you die. ()This sounds frightening, so you might wonder



why it isn’t on the long list of health issues you’ve been told to worry about. The answer is that
unless some catastrophic event stops your blood from circulating to your brain or you inject an
abnormally high dose of insulin it never happens.This glucose supply to the brain is so essential
that your body has evolved backup systems and backup systems to those backup systems to
ensure that there is always enough glucose circulating in your body to keep your brain
functioning.[1]How Much Glucose Do You Need?All of the starches you eat, and most of the
complex sugars, can be broken down via digestion to provide glucose. And because all the other
cells in your body can also burn fat if glucose supplies drop, it doesn’t take much glucose to
keep your brain happy. You only need to maintain a minimum of 70 milligrams of glucose in every
deciliter of blood at all times for everything to run smoothly. (This glucose concentration is
abbreviated as 70 mg/dl.)Since most people have between 5 and 6 liters of blood in their body,
or 50 to 60 deciliters, a person who weighs 150 lbs will have roughly 4 grams of glucose in their
bloodstream when their blood sugar level is 70 mg/dl. That’s as much glucose as you’d find in a
single small piece of hard candy.People who are heavier will have more sugar in their blood, with
the exact amount depending on their size. Since they have more blood circulating, it takes more
glucose to keep the concentration up. But a person who weighs 300 lbs won’t need to have more
than 8 grams of glucose in their blood at any given time.Of course, a person needs to ingest
more than just that 4 to 8 grams of glucose each day because at every moment some of this
glucose is being taken up by their cells and burned. How much? It varies, because our bodies
switch back and forth between burning glucose and fat throughout the day.Studies of people
who were fasting suggest that under normal conditions the amount of glucose needed to supply
your neurons is between 110 and 145 grams a day. () That works out to 4 to 6 grams an hour.
You could get that 100 grams of glucose by eating only the carbohydrate contained in four slices
of commercially baked white bread, since the starch they contain is easily digested back into
glucose.And if you can’t find four slices of toast one day? Don’t worry. Your brain will fall back on
a reserve of carbohydrate your liver keeps handy. It stores glucose in the form of a starchy
substance called glycogen. Your body tops up this supply any time you eat more carbohydrate
than you need to supply that day’s quota of blood sugar.Glycogen Is Your Emergency Glucose
SupplyGlycogen is interesting stuff, and you have to understand how it works to fully
comprehend how the low carb diet affects your weight. Though glycogen is starchy, it’s different
from the starch stored by plants like potatoes or wheat. Plant starch is nothing more than a long
chain of glucose molecules bonded together. But animals have evolved a more complex
molecule to warehouse the glucose they can’t use immediately.This animal glycogen is made up
of a protein core to which are attached many long, branching chains of glucose. Each glycogen
molecule can contain up to 30,000 glucose molecules chained together, all of which can be
swiftly converted back into individual glucose molecules with the help of three separate
enzymes. ()Glycogen is what your body uses to store glucose that can be accessed immediately
when there’s a critical need for it, like when your blood sugar is dropping. Think of it as the “quick
release” form of glucose storage.There are two main places where your body stores glycogen:



your liver and your muscles.[2] The glycogen stored in your muscles is only for the use of the
muscle cells themselves. It's burned when you need to generate a potentially life-saving burst of
speed. The glycogen used to supply the glucose used by your neurons is stored in your
liver.Conventional estimates, based largely on research conducted on extracted rat livers in the
1950s and ‘60s, suggest that the liver of the average person should hold between 100 and 150
grams of glycogen—5 ounces—which is, not so coincidentally, enough to keep your brain
running for an entire day. (e.g. )If your diet isn’t supplying enough extra glucose to let your liver
store glycogen, your body has several more tricks up its sleeve that will provide your brain with
that vital glucose. If they have to, the liver and kidneys can synthesize glucose out of protein and,
to a much lesser extent, fat via a process called gluconeogenesis, which we’ll discuss further in
Chapter 2.But for now the important thing to understand that as far as your body is concerned,
keeping enough glucose circulating in your bloodstream to keep the brain going is Job One. And
because it is so essential, any threat to the integrity of the brain’s glucose supply, no matter how
slight, sets off alarms that trigger immediate action. You’re very familiar with one way the brain
triggers that action: it generates your old enemy, the hunger signal.The most common threat that
produces a hunger signal is a swift, downward trend in the amount of glucose in your blood. This
makes sense. If your blood sugar is plummeting, there’s no way of knowing when, or even if, it
will stop. So the safest response to a swift drop in blood sugar is to replace any other, more trivial
thoughts with the single command, “Eat! Carbs! Now!”This doesn’t happen very often when a
person’s blood sugar works the way it’s designed to, which is why normal people have such a
tough time understanding how hard it is for people whose blood sugar is not normal to control
their food intake. But very early in the process by which people’s blood sugar control starts to
deteriorate, the way that blood sugar behaves will trigger that hunger signal every time a person
eats a meal that contains more carbohydrate than they can handle.To understand this better,
let’s take a closer look at how a normal person’s blood sugar levels vary throughout the day and
how that pattern changes when people’s blood sugar stops being entirely normal.How Normal
People’s Blood Sugar FluctuatesIn a normal person, blood sugar levels oscillate within a narrow
range throughout the day. They rise after meals, as glucose from digested carbohydrates enters
the bloodstream. Then they quickly drop back to normal within an hour or two, as cells take up
that glucose to burn for fuel or store as glycogen for future use.The liver converts any excess
glucose that remains in the bloodstream after a meal into glycogen, unless its glycogen stores
have been topped up. Then the liver transforms the rest of its excess glucose into the other kind
of molecule it uses to store the energy bound up in glucose: fat.Fat molecules are far more
compact than glycogen, and take up much less room, which makes fat ideal for long-term
energy storage. But fat has one disadvantage compared to glycogen. The reason it’s more
compact is that the liver makes fat by removing 9/10ths of the oxygen that was in the original
glucose molecule, leaving little behind but hydrogen and carbon. As a result, 9/10ths of the fat
you store can’t be converted back to glucose. So stored fat can’t be utilized by your brain in a
crisis when blood sugars fall.Obviously, it would be best, from the standpoint of your



metabolism, to avoid storing precious glucose as fat if at all possible. That’s why it lets your
blood sugar rise after meals, to distribute as much of the glucose that came in with your meals to
your muscles so they can store it away as glycogen.But because blood sugar levels only slightly
higher than normal are toxic to your organs, healthy people’s bodies don’t let their blood sugar
rise more than a small amount after meals. As soon as they hit the threshold over which damage
might occur, their pancreases secrete enough insulin to bring their blood sugar back down into
the safe zone.The Pattern of Truly Normal Blood SugarFigure 1 shows how, on average, the
concentration of blood sugar rises and falls throughout the day in a normal person. In this
example the person has eaten a high carbohydrate meal containing roughly 90 grams of
carbohydrate at 8 AM, Noon, and 6 PM, followed by a snack containing 30 grams of
carbohydrate eaten at 8 PM.The blood sugar values you see on this graph are based on those
reported in a study of normal people whose blood sugars were monitored over many hours by a
device called a Continuous Glucose Monitoring System. It used an implanted needle to sample
their blood every few minutes after they ate a high carbohydrate breakfast. The values you see
here represent the average reading in this group of normal people.I have extrapolated the
readings for the rest of the daily meals from their breakfast readings. They are slightly lower than
the readings at breakfast time because everyone, including, normal people, becomes slightly
more insulin resistant when they have just woken up. This is why most people experience their
highest blood sugar readings of the day after breakfast.()As you can see, even after eating a
starchy, sugary breakfast, this normal person’s blood sugar doesn’t rise over 120 mg/dl. That
appears to be the threshold that truly normal people never exceed for more than a very brief
time. People with diabetes who have used their blood sugar meters to test their normal friends
and family have verified that many of them never test over 120 mg/dl at any time after a
meal.The reason that blood sugar levels higher than this are reported in every study of
supposedly normal people is that the people selected for these studies are considered normal
because their fasting blood glucose or A1C test result falls within the normal range. But it turns
out that neither of these tests tells us how their blood sugars behave after a meal. Many people
still have completely normal fasting glucose and A1C test results long after their post-meal blood
sugars have risen to heights that enhance their likelihood of developing early diabetic
complications. ()[3]The belief that truly normal blood sugars rarely rise over 120 mg/dl is
reinforced by the finding that many “diabetic” complications start to become more frequent when
people’s blood sugar spends any significant amount of time over 140 mg/dl. ()The scale of this
chart goes up to 200 mg/dl. If you take a glucose tolerance test, that is how high your blood
sugar would have to remain for two whole hours before most doctors would tell you that you
were diabetic.[4]The Pattern Your Doctor Considers Mildly AbnormalFigure 2 shows the pattern
of blood sugars most doctors would consider only “mildly abnormal.” A person whose blood
sugar behaved like this would be told they had prediabetes. But because doctors rarely order the
expensive glucose tolerance test that would uncover this pattern, most people who have
prediabetes are unaware that they have it.You won’t be diagnosed as “prediabetic” by most



doctors until your blood sugar stays over 140 mg/dl for two whole hours after the start of a
glucose tolerance test or until your fasting glucose is higher than 100 mg/dl. Many people’s
fasting blood glucose won’t rise that high until their post-meal readings have been reaching
prediabetic levels day in and day out, for years. Some older doctors won’t consider you to be
prediabetic until your fasting blood sugar reaches over 110 mg/dl or even 125 mg/dl, as the
diagnostic cutoff for prediabetes has been revised downward several times since 1998.Notice
how much more steeply this person’s blood sugar rises and falls compared to the blood sugar of
a normal person. The long downward slides you see on the graph tend to be accompanied by
hunger, as the brain has no way of knowing if that steep slope will continue downward until there
is no more glucose left to keep it functioning, so it triggers the hunger alarm to ensure the person
eats enough carbohydrate to prevent that from happening.However, the worse blood sugar gets,
the longer it takes to decline from its peak. So the person with this abnormal pattern of
prediabetic blood sugars may actually not be as hungry after meals as they used to be, back
when their blood sugar was still considered normal.Back then they were likely to be
experiencing a third pattern of blood sugar fluctuation throughout the day that is even more likely
to get the brain sending out hunger signals, meal after meal. You’ll see that pattern in Figure
3.The High Normal Blood Sugar Pattern that Causes HungerThis blood sugar pattern is
considered 100% normal by doctors. These values, in fact, come from the same study we used
to construct the graph in Figure 1 that showed you a completely normal blood sugar pattern. But
the values graphed in Figure 3 are those recorded by the individuals in this group of normal
people whose blood sugars were nearing the top of the normal range, though they still remained
completely within it.Two hours after eating, their blood sugar was well under the 140 mg/dl level
doctors consider to be the beginning of the abnormal range. Nor, as you can see, did they drop
at any time into the range doctors would diagnose as abnormally low or hypoglycemic, which is
the range under 70 mg/dl (though some of the other supposedly normal people in this study did,
in fact, register values in that range.)[5]Doctors know that blood sugars that drop into the
hypoglycemic range can trigger a dramatic hunger response along with a sudden release of
adrenaline that gets your heart racing, your pulse pounding, and, most importantly, your liver
converting glycogen into glucose. Your liver dumps this glucose into your bloodstream almost
immediately to push your blood sugar back up into the safe range.What they don’t know,
because it is a much more subtle effect observed mostly by those of us who use blood sugar
meters to closely monitor our diabetic blood sugars, is that a fast, steep drop of this kind, which
occurs when blood sugars remain above the hypoglycemic range, will also affect the brain’s
“watch that glucose level!” warning centers, though this reaction isn’t as extreme as the true
hypoglycemic attack.What this means is that when your blood sugars drop 60 mg/dl in a single
hour, rather than the 35 mg/dl that is truly normal, you aren’t likely to start sweating or to feel as if
you’re going to pass out the way you would if you were experiencing a true hypoglycemic attack.
But your brain will send out a burst of the hormones that tell you to go find some carbs to eat,
just to be sure that your blood sugar doesn’t keep dropping at that same, steep, scary rate. If it



did, your blood sugar would quickly drop into the zone that threatens the brain’s precious
glucose supply.That the downward slide actually bottoms out at a safe level means nothing to
the brain, because it is while that steep slide is occurring that it sends out the hunger signal.
There is too much at stake to take a “wait and see” approach.People whose blood sugars go up
and down this way, even though they fluctuate in the normal range, have to exert enormous
amounts of self-control to get through a day without overeating, because after each meal their
brains send out hunger signals that take over their consciousness and make them feel a strong
need to keep feeding.It is also why truly normal people are so judgmental of people who have
trouble controlling their weight. Because a normal person does not have that brain-mediated
hunger signal clanging away and doesn’t think about food obsessively, the way someone does
whose blood sugar is riding this kind of rollercoaster.If you get extremely hungry when you eat
meals containing normal amounts of carbohydrate, you don’t have to take my word about it that
your blood sugar is likely to be spiking this way. You can test it yourself, at home. We’ll show you
how in Chapter 9.Points to Remember from This Chapter:1. The low carb diet is effective
because it limits the blood sugar fluctuations that cause hunger.2. Truly normal blood sugars
stay under 120 mg/dl at all times.3. Many people who are told they have normal blood sugars
don’t. Their blood sugars go high enough to dramatically increase their hunger and cause health
problems.4. Much of the work of our metabolism involves ensuring that the brain always gets the
steady supply of glucose that keeps you conscious.4. Hunger is a response to steep drops in
blood sugar, even those within the normal range, that trigger the brain’s protective systems that
ensure it gets a constant supply of glucose.Chapter 2: What Happens When You Cut CarbsNow
that you know something about the different ways blood sugar can behave after you eat carbs,
it’s time to take an in-depth look at what happens when you cut down on carbohydrates.Cutting
Carbs When Blood Sugar Is NormalIf your blood sugar is truly normal, when you cut down on
your carbohydrate intake very little happens.Let’s say your usual lunch is a hamburger on a bun
served with four ounces of french fries and a glass of milk. This meal contains about 100 grams
of carbohydrates, one third of the amount most nutritionists would recommend you eat every
day. Since you are normal, after you eat it, your blood sugar rises no higher than 120 mg/dl and
then quickly drops back under 100 mg/dl.If you were to eat the hamburger without its bun, you’d
be eating 25 grams less carb. So you’d have eliminated one quarter of all the carbohydrate in
your meal. Cut out the glass of milk, and you’ve removed another 20 grams of carb. Your meal
now contains 45% less carbohydrate than usual. But if you or any truly normal person wore a
continuous glucose monitor, the blood sugar curve you’d see after deducting those 45 grams
from your meal wouldn’t be much different from the one we showed you in Figure 1 where the
subjects were eating a high carbohydrate meal containing 100 grams of carbohydrate.That’s
because, the body of a normal person handles 25 grams of carbohydrate the same way it
handles 100 grams. In both cases, as soon as you lay eyes on your meal you start to secrete
insulin. Then, once you digest between 8 and 16 grams of glucose—the exact amount depends
on your body size—your blood sugar starts to rise until it approaches 120 mg/dl.That’s not very



far from the range over 140 mg/dl where glucose begins to become toxic. But since you are
normal, as soon as your blood sugar nears this level, sensors in your pancreas detect it and
stimulate your pancreas to secrete another big dollop of insulin. By the time the rest of the
glucose from your meal reaches your bloodstream, there is enough insulin circulating in your
blood to push every glucose molecule into cells that will burn it, store it as glycogen, or stash
what you can’t burn right away in the form of fat.That’s why a normal person’s blood sugar would
rise to around 120 whether they ate 100 grams of carb, 50 grams, or 25 grams. Then it would
drop right down. If you are truly normal, the only way you can change the way your blood sugar
behaves after meals is to cut your carbohydrate intake down to an extremely low level, so low
your blood sugar doesn’t even approach 120 mg/dl. For most people that will happen when they
eat a meal containing between 8 and 15 grams of carbs. When they do that their blood sugar will
rise only a little bit after they eat.You can see the impact of cutting carbs on a normal person
illustrated in Figure 4. The solid line shows how their blood sugar would rise and fall were they to
eat only 8-15 grams of carbohydrate. The dotted line is what would happen if they ate enough
carbohydrate to push their blood sugar up to around 120 mg/dl.But even if a normal person cut
their carbs down that steeply, it wouldn’t have much impact on their hunger. Because even when
they were eating that 100 gram meal, their blood sugars weren’t rising high enough to trigger a
strong hunger response. They don’t have to cut down on carbs to get rid of the gnawing
physiological hunger that makes so many other people overeat, because, as a truly normal
person, they never experience it. That’s why people with truly normal blood sugars who need to
lose weight can succeed on any diet that cuts down on their calorie intake, including diets very
high in carbohydrate like conventional low fat and vegan diets.You might ask at this point, why a
normal person would ever need to diet at all, if blood sugar-related hunger is such a major cause
of weight gain. The answer is simple: Even though they aren’t driven by relentless hunger,
normal people still eat too much.Everyone, no matter how normal their blood sugar, will gain
weight when they eat more calories each day than they burn. And because we live in an
environment where extremely high calorie food is constantly thrust beneath our noses that’s not
hard to do.Normal people may not be driven to eat by hunger, but they overeat because there
are free donuts in the break room, or because they’re served a muffin the size of a small loaf of
bread at the local coffee shop and eat it all. They gain weight because their Aunt Fanny won’t
rest until they have another serving of her famous pecan pie, because eating is something they
do when they’re sad, or because their TVs display endless shrimp, along with endless pizza,
chips, and pasta.If you’ll remember, normal people start secreting insulin when they see food, in
the expectation that they will soon be eating it. Our genes haven’t yet caught up to the idea that
TV can show us realistic-looking food we aren’t actually going to eat.But when a normal person
who isn’t driven to eat by a raging physiological hunger signal starts paying attention, they can
usually cut down on their portion sizes and eliminate the excess foods they have been eating out
of habit. And when they do, their weight starts to drop very quickly.Cutting Carbs When Blood
Sugar Is Not NormalSomething very different happens when a person whose blood sugar is not



truly normal cuts down on their carbs.The reason their blood sugar is higher than normal is
almost always because their insulin is not able to do its job. When their blood sugar rises
towards 120 mg/dl some people's pancreases may fail to secrete enough insulin to take care of
the incoming glucose. This is very typical of people who have inherited one of many known
genes associated with Type 2 diabetes.Others may have pancreases that secrete the usual
amount of insulin, but because insulin receptors inside their cells have stopped responding
properly to insulin their insulin is ineffective. Sometimes the reason these receptors have
stopped responding is because their muscle cells don’t burn glucose properly. So to keep from
getting flooded with glucose they can’t use, cells in their muscles and liver start to ignore insulin.
When that happens we call them insulin resistant.Other people have livers that have become
deaf to insulin’s signaling because they have become clogged with fat. Normal livers dump
glucose into the bloodstream during periods when we are fasting to keep our blood sugars from
dropping dangerously low. But when insulin levels rise, a healthy liver takes that as a signal to
stop dumping glucose.Insulin resistant livers fail to respond to rising insulin levels. So they dump
glucose into the bloodstream even at meal times, ignoring the fact that blood sugar is already
rising because glucose is coming in from digested food. This pushes blood sugars into the range
above normal after every meal.Whatever the reason why your insulin isn’t getting the job done, if
your blood sugar is rising over that truly normal 120 mg/dl level, the single most effective way of
lowering it—far more effective than any medication on the market or even exercise—is to cut
back on your intake of carbohydrates.That’s because when insulin is struggling to lower your
blood sugar, every added gram you eat over the amount your insulin can process raises your
blood sugar 2.5 to 5 mg/dl depending on your weight. (The heavier you are, the less a gram of
carbohydrate will raise your blood sugar.) It follows, then, that every gram of carbohydrate you
don’t eat when your insulin is struggling will lower your blood sugar by that same 2.5 to 5 mg/
dl.That said, we can’t show you a graph of how someone with an abnormal glucose tolerance
would respond to cutting out 25 or 45 grams of carbohydrate from a single meal, because how
much carbohydrate each abnormal person’s body can handle is so different. Some people will
see a completely normal pattern after removing the bun from their hamburger. Others may have
to cut out the bun and the fries. Still others will have to ditch the bun, the fries, and milk. That’s
why when we discuss how to customize your own low carb diet in Chapter 9, we will put such
emphasis on the importance of learning just how much carbohydrate your own body can
tolerate.High Blood Sugars Cause Secondary Insulin ResistanceThere’s another factor to
consider before we leave this topic. If your blood sugars spike very high after you eat high
carbohydrate meals, the more you lower your blood sugars by cutting out carbohydrates, the
easier it gets to lower them further. That’s because, as you lower how high your blood sugars
peak, you also eliminate something called secondary insulin resistance. This effect is illustrated
in Figure 5, where you can see the sharp drop in their post-meal blood sugars that occurs in a
hypothetical individual after their blood sugar peaks drop below 180 mg/dl. ().Secondary insulin
resistance is called “secondary” to differentiate it from your underlying, genetically-determined



level of insulin resistance, which is largely determined by factors like how efficiently your cells
burn glucose. Secondary insulin resistance is not something you are born with or something you
have to live with. It’s extra insulin resistance that only kicks in when your blood sugars rise to
abnormal heights.Secondary insulin resistance is your body’s way of protecting your cells from
the damage they might experience from having insulin push an overwhelming influx of glucose
into the cell all at once. It becomes a factor after your blood sugar rises over some threshold—for
many people it’s somewhere around 180 mg/dl. Most importantly, secondary insulin resistance
makes you more insulin resistant, no matter what your inborn level of insulin resistance might
be.The good news here is that this secondary insulin resistance goes away as soon as you keep
your blood sugars from rising over 140 mg/dl, which is one reason why cutting carbs can make
such a big difference in people’s blood sugars, especially after they have become prediabetic.
As soon as you cut your carbs down to the level where they no longer push your blood sugars up
to that 180 mg/dl threshold, you stop experiencing secondary insulin resistance and your insulin
works more efficiently. Now the same amount of insulin can process much more carbohydrate
than it could when your blood sugars were higher.[6]Table of ContentsIntroChapter 1: Hunger
and Your Not So Normal Blood SugarChapter 2: What Happens When You Cut CarbsChapter 3:
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reference the products being discussed.IntroWhat made me think about writing this book was
the invitation I received from Jimmy Moore in the spring of 2011 to do a podcast interview for his
very popular “La Vida Low Carb” internet radio show. Though I’d considered writing about the
low carb diet in the past, I’d held back, feeling that with so many other books available on the
subject there was little I could add.But the interview I did with Jimmy proved surprisingly popular
with his large fandom and resulted in my being invited back to do second show. Many of the
listeners who emailed me after hearing the podcasts told me that much of what I’d said about
the science behind how low carb diets work was news to them and helped them deal with issues
they’d run into with their diets. Even Jimmy said I’d told him things he hadn’t known before.At first
I was surprised that this should be true, since he and his audience were such sophisticated, well-
read, low carb dieters. But then I remembered that after I had spent a year on my first very low
carb diet in 1998, I, too, had run into the same problems that derail the majority of those who
attempt to follow these diets—even though I’d read all the bestselling books.I wasn’t completely
new to low carb dieting when I’d started that diet. Like most people who reached their teens in
the 1960s, I‘d always known that the easiest way to lose weight was to cut out bread, potatoes,
and desserts. Doing that periodically had kept my weight in the normal range. But a low carb diet
had stopped being optional for me in 1998, when I received a diagnosis of diabetes after a year
of relentless and ravenous hunger that had packed a sudden 30 lbs on my middle-aged, almost-
menopausal body.The book, , by Dr. Richard K. Bernstein taught me how important it was to
maintain normal blood sugars. It explained that the best way to do this was to limit my daily
carbohydrate intake to 36 grams. I ended up eating that way for 7 of the next 13 years. That kept
my blood sugars normal, which made me enthusiastic about the diet. But after a heartening and
dramatic loss of 20 lbs, which occurred over the first two months of my diet, I didn’t lose another
pound for the next two and a half years even though I did all the things suggested in the
bestselling low carb diet books.It was only after I got a copy of Lyle McDonald’s groundbreaking
book, , that I learned for the first time what scientists knew about the changes very low carb diets
make to our bodies. What I read in Lyle’s book contradicted popular beliefs about the diet and
helped me understand why my weight loss had stopped. He gave me the key concepts I needed
to get my own diet working. I reached my goal weight in 2003 and have been maintaining at it
ever since.Lyle’s book also showed me what treasures were hidden in the pages of dry, musty
research journals. A few years later, when I realized that it was possible to read these scientific
journals on the web, I started doing some research of my own.I’d already earned a graduate
degree in History, which had taught me how to read and evaluate published research and
introduced me to the statistical techniques used in medical studies. I’d also spent years as a
software developer, debugging complex, poorly documented systems—which turned out to be a
good description of the human body. Over the years, friends who were more knowledgeable
about biology explained the unfamiliar terms and concepts I encountered in academic medical
research and pointed me to resources that gave me the background I needed to better
understand them.Eventually, my review of the published research about diabetes led me to



numerous studies that made it very clear that the blood sugar levels that doctors believed to be
normal were only normal if you considered heart attacks and nerve damage normal. In 2005 I
put this information online on a web site, . Over the years the site’s traffic has doubled each year
until by the end of 2011 it was receiving 1.5 million annual visitors.Meanwhile I kept reading the
latest medical research, including many small studies the health media paid no attention to. This
is why I was able to warn my site’s visitors that Avandia was causing heart problems and statins
raising insulin resistance years before these stories hit the national press.When I turned the
information that was posted on my web site into a book and published it as it became an Ebook
Library bestseller, outranking many other books published by much larger mainstream
publishers.That’s why, when the success of my podcasts made me think it might be time to write
a book about low carb diets, I went back to the journals and carefully reread the studies that
people in the low carb community usually cite as proving the safety and efficacy of the diet. As I
had done when researching diabetes, I looked not only at what the studies concluded, but
combed through the full text, hunting for the small nuggets of information buried in charts and
tables that summaries don’t mention.I learned some fascinating things about glycogen, insulin,
and hunger hormones that challenged my previous beliefs that glycogen accounted for only a
very small amount of low carb weight loss and that the low carb diet worked better than other
diets because it lowered insulin levels. I also discovered that even though, as I’d known, the low
carb diet can greatly improve health, the way many people do the diet leaves them worse off
than when they started. This gave me insight into why so many doctors still believe that low carb
diets damage health. Eventually the small bits of information buried in the texts of these research
studies and reviews began to paint a fuller, more informative portrait of the real strengths and
weaknesses of low carb diets. That more nuanced understanding is what I’ll be sharing with you
in the following chapters.What you’ll learn as we review the research is that people who have
normal blood sugars can lose weight on any diet that limits their calories. But the reason so
many people are willing to eat a diet that makes them give up so much of the foods they were
raised with is that they don’t have normal blood sugars. And because they don’t, the low carb
diet is the only diet that will keep them from being ravenously hungry.Most people who find they
can only lose weight on low carb diets, whether they know it or not, have blood sugars that
fluctuate within a range that, while doctors call it normal, emphatically is not. Their blood sugars
fall in the upper part of the normal range, but as I learned when I researched Blood Sugar 101,
there’s very strong evidence that people whose blood sugars fall into the higher end of the
normal range run a much greater risk of developing heart disease. When I researched this book,
I also learned that blood sugars surging up into that high normal range do things to our hunger
hormones that make us more hungry.The low carb diet generates so much enthusiasm in people
whose blood sugars aren’t entirely normal because it lowers blood sugar, which abolishes
hunger and normalizes many factors associated with heart disease. But as you’ll see, these
improvements only last as long as you stick to the diet. And that’s where the problems arise.The
research we’ll examine makes it crystal clear that the classic low carb diets are too hard for most



dieters to stick to over the long haul. And when they don’t stick to their diets those former low
carb dieters end up with worse health than they had before they started—even if they’ve
managed to knock off a few pounds.Fortunately, the same research shows that there’s no need
for most dieters to eat such stringent diets. Once you understand how your blood sugar works
and, most importantly, once you understand how well your blood sugar is working, you can
personalize your diet. You can cut out only the carbs your body can’t handle. That will still silence
your hunger and give you back your health.When you’ve learned how to customize your diet, you
can diet without having to exert heroic amounts of willpower each time you sit down at the dinner
table. The diet that truly fits your own individual metabolic needs is the one diet you will be able
to stick to—not for a month, or a year, but for life.But before you can customize your diet, you’ll
need to put on your scientist hat and learn a bit more about how your body works, so you can
understand what it was that stopped working that made you fat and what your uniquely tailored
diet will have to do to fix it.Blood sugar is the key to all of this, so you’ll start out by learning what
the phrase “blood sugar” really means. You’ll learn how blood sugar works and what happens
when it stops working. You’ll learn why your own blood sugar may not be normal, even if the test
the doctor ordered said it was.You’ll discover why slightly abnormal blood sugars cause the
hunger that made you gain weight in the past and make it so hard to lose it now despite your
good intentions. Because the best way to correct abnormal blood sugars is to cut down on your
carbohydrate intake, next we’ll take a close look at what happens to your body when you cut
your carbs to different levels, from a modest decrease to the extremely low carb level that makes
major changes in how your whole body works.Once you understand this, we’ll dig into the
studies, and learn what they can teach us about how safe and effective low carb diets really are.
We’ll see how much weight people really lose on low carb diets, and how long it takes them to
lose it. We’ll learn how much carbohydrate they have to cut out to get the scale moving. We’ll
discover when and why most low carb dieters see their weight loss stall.We’ll also delve into the
reasons why some low carb dieters lose weight but worsen their health, so that you can avoid
the common mistakes they make that are common even among low carb dieters who succeed at
losing weight and keeping it off.Because the single most appealing feature of the low carb diet is
the way it controls hunger, we’ll take deeper look at how it affects the various hormones that
stimulate and repress hunger. We’ll see if scientific research can settle the controversies that
rage over the diet, including whether it provides a “metabolic advantage” and lowers insulin
resistance, or damages the kidneys and lowers thyroid hormones. We’ll also investigate the
claims of various supplements and functional foods to see if they really improve blood sugar and
speed up weight loss.There are some questions studies don’t address, so occasionally I’ll
supplement what the studies can tell us with the results of some polls I’ve run over the past
decade among people active in the online low carb diet and diabetes communities. Several of
these polls were limited to people who had been successful in sticking to a low carb diet for
three years or more. Their answers should prove very helpful if you’d like to follow in their
footsteps.If everything you’ve learned about the low carb diet comes from reading books written



by people who are heavily invested in promoting it, some of what you will read here will surprise
you. Some common claims made about the low carb diet do not hold up to scrutiny, including the
idea that it works by lowering insulin levels and eliminating insulin resistance.If you’ve been sold
the idea that the low carb diet is the ideal human diet for everyone, you may be surprised to
learn that this is far from true and that plenty of people lose weight and greatly improve their
health on moderate and even high carbohydrate diets.Perhaps the most unusual claim you will
find documented in this book is this: The only people for whom the low carb diet is truly
necessary are those who have abnormal blood sugars, whose numbers are ballooning, not
because of poor lifestyle choices, as you’ve been told, but because of a hidden epidemic of
poisoning caused by toxic industrial and agricultural chemicals that permeate our air, water, and
food supply.The impact of these toxins, which is already bad enough, has been worsened by the
detrimental effects of several commonly prescribed pharmaceutical drugs that research clearly
shows cause both abnormal blood sugars and obesity. Because abnormal blood sugars cause
hunger, the victims of this damage do overeat, and that overeating can make them very fat, but
that overeating is the result, not the cause, of the damage that this perfect storm of toxic
exposures has done to their bodies.We’ll take a good look at research that documents all this,
and some of it may come as a shock to you. The poisons that are driving the obesity epidemic
are rarely mentioned in the media because the companies that sell those toxic products and the
media who advertise them, would prefer that you blame yourself for making poor food choices
rather that learn that your body has sustained permanent damage from exposure to products
you were told were safe and healthy.Once you’ve reviewed this research, it will be time to put
your new knowledge to work and learn how to use a powerful tool you can buy at the drugstore
to find out how damaged your own blood sugar might be. With that knowledge, you’ll be able to
make your own informed decisions as to what kind of diet is best for you. If you choose a low
carb diet, you’ll no longer have to rely on the word of distant experts to figure out how low you
need to drop your carbohydrate intake to control your appetite, lose weight, and improve your
health.You’ll also read insights contributed by dieters who have managed to stay on their low
carb diets for three years or more. Their advice will not only show you what it takes to lose weight
on a low carb diet, but what it takes to maintain the weight you lose.We’ll go through the list of
the troubling side effects that are reported by many low carb dieters and learn the not-always
obvious ways of addressing them. You’ll find out why you don’t have to smell bad to lose weight,
and why, in fact, the dragon breath so often associated with very low carb diets can be a sign
that you’re doing the diet wrong.Then we’ll take a hard look at stalls. We’ll discuss the tried and
true strategies that help people break through them. But we’ll also draw on insights from cutting
edge research that suggest that sometimes a stall is your body’s way of telling you that any
further dieting will make it impossible to maintain the weight you’ve already lost.Throughout the
text you’ll find citations to research studies. These are given in parentheses with the name of the
first author of the study followed by its publication date. If your e-reader allows it, you can click on
any citation you find highlighted in the text and go directly to the web where you can read the



study cited. The “back” function will take you back to your place in this book. If your reader
doesn’t support web browsing, you’ll find an alphabetical list of the cited articles along with their
links in the References section at the end of the book.Citations to web pages are abbreviated.
For example, a page on my web site http://bloodsugar101.com that refers to the causes of
diabetes would be cited as ().I provide these citations because I don’t expect you to believe
something I say just because I tell you to. I grew up as part of the generation whose motto was
“question authority,” so I don’t lay down the law. I just give you the information and tools you need
to evaluate the claims you read, trusting you to make your own decisions.Nowhere in this book
will I tell you what kind of low carb diet is best or lecture you on what to eat. I believe very
strongly that the best diet is the one you can stick to. My years interacting with thousands of
dieters online have taught me that each person’s physiology varies in subtle but important ways
from that of everyone else. So the diet that is right for you may not be the diet that is right for me,
or Jimmy Moore, or anyone whose genes, personality, and metabolism differ from ours.All blood
sugar measurements used in this book are given in the kind of units used in the United States:
mg/dl. All weights are reported in pounds. Since most researchers report blood sugars in mmol/
L, and report weight in kilograms, when discussing studies I’ve translated the units they use into
the units used in the United States when necessary. Readers from parts of the world that use the
other units can convert mg/dl values to mmol/L by dividing the mg/dl value by 18. To convert
pounds to kilograms, divide them by 2.2.I’ve had a lot of fun researching and writing this book. I
hope you take as much pleasure in reading it. But that’s enough introduction. Now it’s time to
dive in and learn what the term “blood sugar” really means and why the way that our blood
sugars fluctuate when we eat carbs creates the subtle but relentless hunger that drives so many
of us to eat the foods that makes us fat.IntroWhat made me think about writing this book was the
invitation I received from Jimmy Moore in the spring of 2011 to do a podcast interview for his
very popular “La Vida Low Carb” internet radio show. Though I’d considered writing about the
low carb diet in the past, I’d held back, feeling that with so many other books available on the
subject there was little I could add.But the interview I did with Jimmy proved surprisingly popular
with his large fandom and resulted in my being invited back to do second show. Many of the
listeners who emailed me after hearing the podcasts told me that much of what I’d said about
the science behind how low carb diets work was news to them and helped them deal with issues
they’d run into with their diets. Even Jimmy said I’d told him things he hadn’t known before.At first
I was surprised that this should be true, since he and his audience were such sophisticated, well-
read, low carb dieters. But then I remembered that after I had spent a year on my first very low
carb diet in 1998, I, too, had run into the same problems that derail the majority of those who
attempt to follow these diets—even though I’d read all the bestselling books.I wasn’t completely
new to low carb dieting when I’d started that diet. Like most people who reached their teens in
the 1960s, I‘d always known that the easiest way to lose weight was to cut out bread, potatoes,
and desserts. Doing that periodically had kept my weight in the normal range. But a low carb diet
had stopped being optional for me in 1998, when I received a diagnosis of diabetes after a year



of relentless and ravenous hunger that had packed a sudden 30 lbs on my middle-aged, almost-
menopausal body.The book, , by Dr. Richard K. Bernstein taught me how important it was to
maintain normal blood sugars. It explained that the best way to do this was to limit my daily
carbohydrate intake to 36 grams. I ended up eating that way for 7 of the next 13 years. That kept
my blood sugars normal, which made me enthusiastic about the diet. But after a heartening and
dramatic loss of 20 lbs, which occurred over the first two months of my diet, I didn’t lose another
pound for the next two and a half years even though I did all the things suggested in the
bestselling low carb diet books.It was only after I got a copy of Lyle McDonald’s groundbreaking
book, , that I learned for the first time what scientists knew about the changes very low carb diets
make to our bodies. What I read in Lyle’s book contradicted popular beliefs about the diet and
helped me understand why my weight loss had stopped. He gave me the key concepts I needed
to get my own diet working. I reached my goal weight in 2003 and have been maintaining at it
ever since.Lyle’s book also showed me what treasures were hidden in the pages of dry, musty
research journals. A few years later, when I realized that it was possible to read these scientific
journals on the web, I started doing some research of my own.I’d already earned a graduate
degree in History, which had taught me how to read and evaluate published research and
introduced me to the statistical techniques used in medical studies. I’d also spent years as a
software developer, debugging complex, poorly documented systems—which turned out to be a
good description of the human body. Over the years, friends who were more knowledgeable
about biology explained the unfamiliar terms and concepts I encountered in academic medical
research and pointed me to resources that gave me the background I needed to better
understand them.Eventually, my review of the published research about diabetes led me to
numerous studies that made it very clear that the blood sugar levels that doctors believed to be
normal were only normal if you considered heart attacks and nerve damage normal. In 2005 I
put this information online on a web site, . Over the years the site’s traffic has doubled each year
until by the end of 2011 it was receiving 1.5 million annual visitors.Meanwhile I kept reading the
latest medical research, including many small studies the health media paid no attention to. This
is why I was able to warn my site’s visitors that Avandia was causing heart problems and statins
raising insulin resistance years before these stories hit the national press.When I turned the
information that was posted on my web site into a book and published it as it became an Ebook
Library bestseller, outranking many other books published by much larger mainstream
publishers.That’s why, when the success of my podcasts made me think it might be time to write
a book about low carb diets, I went back to the journals and carefully reread the studies that
people in the low carb community usually cite as proving the safety and efficacy of the diet. As I
had done when researching diabetes, I looked not only at what the studies concluded, but
combed through the full text, hunting for the small nuggets of information buried in charts and
tables that summaries don’t mention.I learned some fascinating things about glycogen, insulin,
and hunger hormones that challenged my previous beliefs that glycogen accounted for only a
very small amount of low carb weight loss and that the low carb diet worked better than other



diets because it lowered insulin levels. I also discovered that even though, as I’d known, the low
carb diet can greatly improve health, the way many people do the diet leaves them worse off
than when they started. This gave me insight into why so many doctors still believe that low carb
diets damage health. Eventually the small bits of information buried in the texts of these research
studies and reviews began to paint a fuller, more informative portrait of the real strengths and
weaknesses of low carb diets. That more nuanced understanding is what I’ll be sharing with you
in the following chapters.What you’ll learn as we review the research is that people who have
normal blood sugars can lose weight on any diet that limits their calories. But the reason so
many people are willing to eat a diet that makes them give up so much of the foods they were
raised with is that they don’t have normal blood sugars. And because they don’t, the low carb
diet is the only diet that will keep them from being ravenously hungry.Most people who find they
can only lose weight on low carb diets, whether they know it or not, have blood sugars that
fluctuate within a range that, while doctors call it normal, emphatically is not. Their blood sugars
fall in the upper part of the normal range, but as I learned when I researched Blood Sugar 101,
there’s very strong evidence that people whose blood sugars fall into the higher end of the
normal range run a much greater risk of developing heart disease. When I researched this book,
I also learned that blood sugars surging up into that high normal range do things to our hunger
hormones that make us more hungry.The low carb diet generates so much enthusiasm in people
whose blood sugars aren’t entirely normal because it lowers blood sugar, which abolishes
hunger and normalizes many factors associated with heart disease. But as you’ll see, these
improvements only last as long as you stick to the diet. And that’s where the problems arise.The
research we’ll examine makes it crystal clear that the classic low carb diets are too hard for most
dieters to stick to over the long haul. And when they don’t stick to their diets those former low
carb dieters end up with worse health than they had before they started—even if they’ve
managed to knock off a few pounds.Fortunately, the same research shows that there’s no need
for most dieters to eat such stringent diets. Once you understand how your blood sugar works
and, most importantly, once you understand how well your blood sugar is working, you can
personalize your diet. You can cut out only the carbs your body can’t handle. That will still silence
your hunger and give you back your health.When you’ve learned how to customize your diet, you
can diet without having to exert heroic amounts of willpower each time you sit down at the dinner
table. The diet that truly fits your own individual metabolic needs is the one diet you will be able
to stick to—not for a month, or a year, but for life.But before you can customize your diet, you’ll
need to put on your scientist hat and learn a bit more about how your body works, so you can
understand what it was that stopped working that made you fat and what your uniquely tailored
diet will have to do to fix it.Blood sugar is the key to all of this, so you’ll start out by learning what
the phrase “blood sugar” really means. You’ll learn how blood sugar works and what happens
when it stops working. You’ll learn why your own blood sugar may not be normal, even if the test
the doctor ordered said it was.You’ll discover why slightly abnormal blood sugars cause the
hunger that made you gain weight in the past and make it so hard to lose it now despite your



good intentions. Because the best way to correct abnormal blood sugars is to cut down on your
carbohydrate intake, next we’ll take a close look at what happens to your body when you cut
your carbs to different levels, from a modest decrease to the extremely low carb level that makes
major changes in how your whole body works.Once you understand this, we’ll dig into the
studies, and learn what they can teach us about how safe and effective low carb diets really are.
We’ll see how much weight people really lose on low carb diets, and how long it takes them to
lose it. We’ll learn how much carbohydrate they have to cut out to get the scale moving. We’ll
discover when and why most low carb dieters see their weight loss stall.We’ll also delve into the
reasons why some low carb dieters lose weight but worsen their health, so that you can avoid
the common mistakes they make that are common even among low carb dieters who succeed at
losing weight and keeping it off.Because the single most appealing feature of the low carb diet is
the way it controls hunger, we’ll take deeper look at how it affects the various hormones that
stimulate and repress hunger. We’ll see if scientific research can settle the controversies that
rage over the diet, including whether it provides a “metabolic advantage” and lowers insulin
resistance, or damages the kidneys and lowers thyroid hormones. We’ll also investigate the
claims of various supplements and functional foods to see if they really improve blood sugar and
speed up weight loss.There are some questions studies don’t address, so occasionally I’ll
supplement what the studies can tell us with the results of some polls I’ve run over the past
decade among people active in the online low carb diet and diabetes communities. Several of
these polls were limited to people who had been successful in sticking to a low carb diet for
three years or more. Their answers should prove very helpful if you’d like to follow in their
footsteps.If everything you’ve learned about the low carb diet comes from reading books written
by people who are heavily invested in promoting it, some of what you will read here will surprise
you. Some common claims made about the low carb diet do not hold up to scrutiny, including the
idea that it works by lowering insulin levels and eliminating insulin resistance.If you’ve been sold
the idea that the low carb diet is the ideal human diet for everyone, you may be surprised to
learn that this is far from true and that plenty of people lose weight and greatly improve their
health on moderate and even high carbohydrate diets.Perhaps the most unusual claim you will
find documented in this book is this: The only people for whom the low carb diet is truly
necessary are those who have abnormal blood sugars, whose numbers are ballooning, not
because of poor lifestyle choices, as you’ve been told, but because of a hidden epidemic of
poisoning caused by toxic industrial and agricultural chemicals that permeate our air, water, and
food supply.The impact of these toxins, which is already bad enough, has been worsened by the
detrimental effects of several commonly prescribed pharmaceutical drugs that research clearly
shows cause both abnormal blood sugars and obesity. Because abnormal blood sugars cause
hunger, the victims of this damage do overeat, and that overeating can make them very fat, but
that overeating is the result, not the cause, of the damage that this perfect storm of toxic
exposures has done to their bodies.We’ll take a good look at research that documents all this,
and some of it may come as a shock to you. The poisons that are driving the obesity epidemic



are rarely mentioned in the media because the companies that sell those toxic products and the
media who advertise them, would prefer that you blame yourself for making poor food choices
rather that learn that your body has sustained permanent damage from exposure to products
you were told were safe and healthy.Once you’ve reviewed this research, it will be time to put
your new knowledge to work and learn how to use a powerful tool you can buy at the drugstore
to find out how damaged your own blood sugar might be. With that knowledge, you’ll be able to
make your own informed decisions as to what kind of diet is best for you. If you choose a low
carb diet, you’ll no longer have to rely on the word of distant experts to figure out how low you
need to drop your carbohydrate intake to control your appetite, lose weight, and improve your
health.You’ll also read insights contributed by dieters who have managed to stay on their low
carb diets for three years or more. Their advice will not only show you what it takes to lose weight
on a low carb diet, but what it takes to maintain the weight you lose.We’ll go through the list of
the troubling side effects that are reported by many low carb dieters and learn the not-always
obvious ways of addressing them. You’ll find out why you don’t have to smell bad to lose weight,
and why, in fact, the dragon breath so often associated with very low carb diets can be a sign
that you’re doing the diet wrong.Then we’ll take a hard look at stalls. We’ll discuss the tried and
true strategies that help people break through them. But we’ll also draw on insights from cutting
edge research that suggest that sometimes a stall is your body’s way of telling you that any
further dieting will make it impossible to maintain the weight you’ve already lost.Throughout the
text you’ll find citations to research studies. These are given in parentheses with the name of the
first author of the study followed by its publication date. If your e-reader allows it, you can click on
any citation you find highlighted in the text and go directly to the web where you can read the
study cited. The “back” function will take you back to your place in this book. If your reader
doesn’t support web browsing, you’ll find an alphabetical list of the cited articles along with their
links in the References section at the end of the book.Citations to web pages are abbreviated.
For example, a page on my web site http://bloodsugar101.com that refers to the causes of
diabetes would be cited as ().I provide these citations because I don’t expect you to believe
something I say just because I tell you to. I grew up as part of the generation whose motto was
“question authority,” so I don’t lay down the law. I just give you the information and tools you need
to evaluate the claims you read, trusting you to make your own decisions.Nowhere in this book
will I tell you what kind of low carb diet is best or lecture you on what to eat. I believe very
strongly that the best diet is the one you can stick to. My years interacting with thousands of
dieters online have taught me that each person’s physiology varies in subtle but important ways
from that of everyone else. So the diet that is right for you may not be the diet that is right for me,
or Jimmy Moore, or anyone whose genes, personality, and metabolism differ from ours.All blood
sugar measurements used in this book are given in the kind of units used in the United States:
mg/dl. All weights are reported in pounds. Since most researchers report blood sugars in mmol/
L, and report weight in kilograms, when discussing studies I’ve translated the units they use into
the units used in the United States when necessary. Readers from parts of the world that use the



other units can convert mg/dl values to mmol/L by dividing the mg/dl value by 18. To convert
pounds to kilograms, divide them by 2.2.I’ve had a lot of fun researching and writing this book. I
hope you take as much pleasure in reading it. But that’s enough introduction. Now it’s time to
dive in and learn what the term “blood sugar” really means and why the way that our blood
sugars fluctuate when we eat carbs creates the subtle but relentless hunger that drives so many
of us to eat the foods that makes us fat.Chapter 1: Hunger and Your Not So Normal Blood
SugarIf it weren’t for hunger, losing weight would be easy.If you could just eat less food than your
body needs, it would have no choice but to burn the excess fat you’ve stored. For that matter, if it
weren’t for hunger, you wouldn’t need to lose weight. If your interest in food shut down when
you’d eaten enough to supply your energy needs for the day, the feedback loops and hormone
messaging systems that regulate our metabolisms would have kept your weight stable, without
you having to give it a second thought.Many people’s bodies work just that way. We call them
“normal people.” A typical normal person will maintain a weight within a pound or two over the
course of an entire year without paying any attention to how much they’re eating. If they eat too
much, the exquisitely tuned systems that maintain metabolic balance will raise the rate at which
they burn calories or lower their interest in eating. If they eat too little, their metabolisms will slow
and hunger will kick in until they’ve eaten enough to replace the body fat they’ve burned.But if
you’re reading this book, the chances are good this isn’t the way your body works. Because you
keep wanting to eat even when you have enough fat stored to get you through months—or years
—of starvation. And when you try to cut back on your intake, that urge becomes even stronger,
eventually overcoming your best intentions.If you are already eating a low carb diet, the
relentless hunger you experienced when you ate other diets may have convinced you that the
low carb diet is the only diet for you. Many people who have been tormented by an
uncontrollable urge to eat find that the low carb diet curbs their hunger. After only a few days of
cutting down on their carbohydrate intake, they suddenly, and sometimes for the first time in their
adult lives, reclaim control over their eating. They discover it wasn’t a personal weakness, greed,
or gluttony that drove them to eat in the past, but something else—something that happens only
when they eat carbohydrates. Now the hunger that kept them from being able to diet disappears
—as long as they keep their carbs low.At this point, many people decide they are “carbohydrate
addicts,” demonize carbohydrates, and proclaim that they will never again let evil carbs cross
their lips. The belief that carbs are evil may be reinforced the first time they go off their diet, too,
when six or seven pounds come back in a single day, along with a raging hunger so intense it
makes it almost impossible to get back onto the diet.After that happens, the dieter who goes
back on a low carb diet may do so with an added burden of fear. Their diet is no longer a choice,
it’s a life sentence, and severe punishment awaits them if they transgress. Though they may stay
on their diet, for many the joy has gone out of it. Meanwhile, the weight loss that motivated them
to start the diet comes to a stop, often leaving them far heavier than they had hoped to be, while
the restrictions the diet requires continue, keeping them from joining friends and family in the
many food-related events that make up their social life. Eventually, a majority of those who



embarked with such hope on a low carb diet decide they are doomed to be fat and quit.It doesn’t
have to be that way. But to keep this from happening, you need to understand what exactly the
low carb diet does: how it silences the hunger signal and why the way it does that makes the
pounds drop off at first and come right back any time you go off the diet.The Low Carb Diet
Lowers Blood SugarWhat exactly does the low carb diet do that other diets don’t? Why is it so
effective for eliminating hunger, and why does hunger rebound so strongly when you go off it?
The answer to both questions is that the low carb diet lowers how high your blood sugar rises
after you eat.Hunger is triggered by falling blood sugars, for reasons we’ll explain shortly. But for
sugars to fall they must first rise, and what pushes them up is the sugar and starch you eat. The
low carb diet’s most powerful effect derives from the way that it stops blood sugars from rising,
which keeps them from dropping in the way that triggers hunger. No steeply falling blood sugar,
no hunger. It’s as simple as that.Though you may have heard that it is high insulin levels that
cause you to become hungry when you eat carbs, even people who make lower than normal
levels of circulating insulin, like myself, experience hunger if we eat enough carbs to send out
blood sugar shooting up and rushing down.And the faster our blood sugars fall and the steeper
the drop, the hungrier we get. Just how hungry plummeting blood sugars can make you is
indicated by the story that was posted by a woman with Type 1 diabetes on an online discussion
board. She’d woken up in the middle of the night in the midst of an episode of very low blood
sugar so hungry that she tried to eat her alarm clock.Most of us will never become that hungry,
because our blood sugars won’t ever drop that fast or that low. But while we won’t experience
the kind of dramatic episode that makes for a good story, we will get hungry every time our blood
sugar drops, with hunger coming on, often quite subtly, an hour or two after we eat. This keeps
us snacking throughout the day, even though starchy and sugary snacks send our blood sugar
up and down again, which makes us even hungrier.But the Doctor Says My Blood Sugar Is
Normal!Many of you reading this may be thinking, “This can’t apply to me. My doctor told me my
blood sugar was normal.” And I don’t doubt that for a minute, because doctors also assured me
that my blood sugar was normal even when, after taking a single course of a medication that
turns out to damage blood sugar metabolism, I suddenly developed a raging hunger of a kind I’d
never before experienced in my 48 years of life. A year later, a smart doctor tested my blood
sugar after breakfast—in her office with a meter—and discovered I was fully diabetic, but the
standard screening tests I’d been given throughout the previous year had all shown normal
values. That was what set me on my quest to research the question of what is a truly normal
blood sugar. And what I learned when I reviewed hundreds of pieces of laboratory research was
that the criteria that doctors use to evaluate their patients’ blood sugars treat blood sugars as
normal while they are high enough to wreak havoc on our organs.That this is true is shown by
the research finding that on the day when they are diagnosed, almost half the people who
receive a diabetes diagnosis already have medical conditions that are caused only by years of
exposure to high blood sugars.()Take for example, heart disease. Though you are often told that
your cholesterol level is the best predictor of future heart disease, this is not true. As we’ll see in



Chapter 6, several large epidemiological studies have demonstrated that the result of a simple
blood sugar test called the A1C test tracks much more closely to the risk of developing heart
disease than any cholesterol test. These studies also document that the incidence of heart
disease starts to rise in people whose A1C test results cross a threshold that is well within the
range doctors have been taught is completely normal. ()Another blood sugar-related symptom
that occurs in this supposedly “normal range” is the onset of tendon problems like carpal tunnel
syndrome and frozen shoulder. Research shows that people who develop these problems are
more likely than others to be diagnosed with diabetes ten years after they develop their tendon
problem. This is because these problems are caused by blood sugars that, though doctors
consider them normal, are high enough to damage the fragile capillaries that supply our
tendons. ()It is when blood sugars rise into the upper part of the normal range where this
damage starts to happen that hunger problems also begin. But to really understand why this
happens, we need to know a bit more about what we mean when we talk about blood
sugar.What Is Blood Sugar?You have sugar floating around in your bloodstream, right now. Real
live sugar, exactly like the sugar that you find in candies like Sweetarts. That sugar is called
dextrose in the U.S. and glucose everywhere else. This glucose is what nutritionists call a simple
sugar, to distinguish it from other sugars that are made up by linking simple sugars like glucose
and fructose together to form a larger molecule.Glucose, like all simple sugars, it is made up of a
backbone of carbon to which are attached hydrogen and oxygen molecules, in a pattern that
ensures there are always two hydrogen molecules for each oxygen molecule present. This is the
same ratio that we find in water, which is why sugar is called a carbohydrate. (The term hydrate
is used in chemistry to describe a solid substance that contains hydrogen and oxygen in the
same proportion as water.)Your tissues are full of other kinds of sugars, and these sugars are
essential to building vital structures like your cell membranes. Some of these complex sugars
must be present in your cells for those cells to synthesize essential proteins correctly. But none
of these other sugars plays the role that glucose does, because the glucose that floats around in
your bloodstream is essential to keeping you alive.It is this glucose in our bloodstreams that we
refer to as blood sugar, and the reason it must circulate in our blood at all times is because it is
the essential fuel some cells deep within our brains depend on for the energy that lets them go
about their various functions.Getting Your Brain its Glucose is Job OneThis is the central truth
that drives metabolism. Except for the hardworking neurons in your brain, most other cells in
your body can and do burn another kind of fuel when glucose gets scarce—fat. It’s to provide
this alternative fuel that fat also circulates in your bloodstream, in the form of triglycerides, which
you may recognize as being one of the lipids that is measured when you have your cholesterol
tested. But those critical cells in your brain that keep you conscious can not burn fat, because
fatty acids can’t cross the blood-brain barrier.Though your brain only weighs about 3 lbs and
represents 2% or less of your total body weight, it burns 25% of all the glucose your body burns.
Much of that is used to keep you conscious. Your brain cells are so dependent on their supply of
glucose that, if there is ever less than 30 milligrams of glucose in each deciliter of your blood,



your brain will start to shut down in a desperate attempt to keep you alive.When this starts to
happen, your visual field may blank out on one side, or you may start seeing flashing lights. You’ll
become confused and possibly hostile and combative. Eventually your vision may shut down
completely. If your liver doesn’t respond to the brain’s distress signals by dumping stored
glucose into your bloodstream you’re likely to go into a coma since a comatose brain needs only
55% as much glucose as one that is conscious. ( and )The longer you remain in a coma induced
by glucose deprivation, the more likely you are to experience permanent brain damage. If the
coma goes on long enough, eventually you die. ()This sounds frightening, so you might wonder
why it isn’t on the long list of health issues you’ve been told to worry about. The answer is that
unless some catastrophic event stops your blood from circulating to your brain or you inject an
abnormally high dose of insulin it never happens.This glucose supply to the brain is so essential
that your body has evolved backup systems and backup systems to those backup systems to
ensure that there is always enough glucose circulating in your body to keep your brain
functioning.[1]How Much Glucose Do You Need?All of the starches you eat, and most of the
complex sugars, can be broken down via digestion to provide glucose. And because all the other
cells in your body can also burn fat if glucose supplies drop, it doesn’t take much glucose to
keep your brain happy. You only need to maintain a minimum of 70 milligrams of glucose in every
deciliter of blood at all times for everything to run smoothly. (This glucose concentration is
abbreviated as 70 mg/dl.)Since most people have between 5 and 6 liters of blood in their body,
or 50 to 60 deciliters, a person who weighs 150 lbs will have roughly 4 grams of glucose in their
bloodstream when their blood sugar level is 70 mg/dl. That’s as much glucose as you’d find in a
single small piece of hard candy.People who are heavier will have more sugar in their blood, with
the exact amount depending on their size. Since they have more blood circulating, it takes more
glucose to keep the concentration up. But a person who weighs 300 lbs won’t need to have more
than 8 grams of glucose in their blood at any given time.Of course, a person needs to ingest
more than just that 4 to 8 grams of glucose each day because at every moment some of this
glucose is being taken up by their cells and burned. How much? It varies, because our bodies
switch back and forth between burning glucose and fat throughout the day.Studies of people
who were fasting suggest that under normal conditions the amount of glucose needed to supply
your neurons is between 110 and 145 grams a day. () That works out to 4 to 6 grams an hour.
You could get that 100 grams of glucose by eating only the carbohydrate contained in four slices
of commercially baked white bread, since the starch they contain is easily digested back into
glucose.And if you can’t find four slices of toast one day? Don’t worry. Your brain will fall back on
a reserve of carbohydrate your liver keeps handy. It stores glucose in the form of a starchy
substance called glycogen. Your body tops up this supply any time you eat more carbohydrate
than you need to supply that day’s quota of blood sugar.Glycogen Is Your Emergency Glucose
SupplyGlycogen is interesting stuff, and you have to understand how it works to fully
comprehend how the low carb diet affects your weight. Though glycogen is starchy, it’s different
from the starch stored by plants like potatoes or wheat. Plant starch is nothing more than a long



chain of glucose molecules bonded together. But animals have evolved a more complex
molecule to warehouse the glucose they can’t use immediately.This animal glycogen is made up
of a protein core to which are attached many long, branching chains of glucose. Each glycogen
molecule can contain up to 30,000 glucose molecules chained together, all of which can be
swiftly converted back into individual glucose molecules with the help of three separate
enzymes. ()Glycogen is what your body uses to store glucose that can be accessed immediately
when there’s a critical need for it, like when your blood sugar is dropping. Think of it as the “quick
release” form of glucose storage.There are two main places where your body stores glycogen:
your liver and your muscles.[2] The glycogen stored in your muscles is only for the use of the
muscle cells themselves. It's burned when you need to generate a potentially life-saving burst of
speed. The glycogen used to supply the glucose used by your neurons is stored in your
liver.Conventional estimates, based largely on research conducted on extracted rat livers in the
1950s and ‘60s, suggest that the liver of the average person should hold between 100 and 150
grams of glycogen—5 ounces—which is, not so coincidentally, enough to keep your brain
running for an entire day. (e.g. )If your diet isn’t supplying enough extra glucose to let your liver
store glycogen, your body has several more tricks up its sleeve that will provide your brain with
that vital glucose. If they have to, the liver and kidneys can synthesize glucose out of protein and,
to a much lesser extent, fat via a process called gluconeogenesis, which we’ll discuss further in
Chapter 2.But for now the important thing to understand that as far as your body is concerned,
keeping enough glucose circulating in your bloodstream to keep the brain going is Job One. And
because it is so essential, any threat to the integrity of the brain’s glucose supply, no matter how
slight, sets off alarms that trigger immediate action. You’re very familiar with one way the brain
triggers that action: it generates your old enemy, the hunger signal.The most common threat that
produces a hunger signal is a swift, downward trend in the amount of glucose in your blood. This
makes sense. If your blood sugar is plummeting, there’s no way of knowing when, or even if, it
will stop. So the safest response to a swift drop in blood sugar is to replace any other, more trivial
thoughts with the single command, “Eat! Carbs! Now!”This doesn’t happen very often when a
person’s blood sugar works the way it’s designed to, which is why normal people have such a
tough time understanding how hard it is for people whose blood sugar is not normal to control
their food intake. But very early in the process by which people’s blood sugar control starts to
deteriorate, the way that blood sugar behaves will trigger that hunger signal every time a person
eats a meal that contains more carbohydrate than they can handle.To understand this better,
let’s take a closer look at how a normal person’s blood sugar levels vary throughout the day and
how that pattern changes when people’s blood sugar stops being entirely normal.How Normal
People’s Blood Sugar FluctuatesIn a normal person, blood sugar levels oscillate within a narrow
range throughout the day. They rise after meals, as glucose from digested carbohydrates enters
the bloodstream. Then they quickly drop back to normal within an hour or two, as cells take up
that glucose to burn for fuel or store as glycogen for future use.The liver converts any excess
glucose that remains in the bloodstream after a meal into glycogen, unless its glycogen stores



have been topped up. Then the liver transforms the rest of its excess glucose into the other kind
of molecule it uses to store the energy bound up in glucose: fat.Fat molecules are far more
compact than glycogen, and take up much less room, which makes fat ideal for long-term
energy storage. But fat has one disadvantage compared to glycogen. The reason it’s more
compact is that the liver makes fat by removing 9/10ths of the oxygen that was in the original
glucose molecule, leaving little behind but hydrogen and carbon. As a result, 9/10ths of the fat
you store can’t be converted back to glucose. So stored fat can’t be utilized by your brain in a
crisis when blood sugars fall.Obviously, it would be best, from the standpoint of your
metabolism, to avoid storing precious glucose as fat if at all possible. That’s why it lets your
blood sugar rise after meals, to distribute as much of the glucose that came in with your meals to
your muscles so they can store it away as glycogen.But because blood sugar levels only slightly
higher than normal are toxic to your organs, healthy people’s bodies don’t let their blood sugar
rise more than a small amount after meals. As soon as they hit the threshold over which damage
might occur, their pancreases secrete enough insulin to bring their blood sugar back down into
the safe zone.The Pattern of Truly Normal Blood SugarFigure 1 shows how, on average, the
concentration of blood sugar rises and falls throughout the day in a normal person. In this
example the person has eaten a high carbohydrate meal containing roughly 90 grams of
carbohydrate at 8 AM, Noon, and 6 PM, followed by a snack containing 30 grams of
carbohydrate eaten at 8 PM.The blood sugar values you see on this graph are based on those
reported in a study of normal people whose blood sugars were monitored over many hours by a
device called a Continuous Glucose Monitoring System. It used an implanted needle to sample
their blood every few minutes after they ate a high carbohydrate breakfast. The values you see
here represent the average reading in this group of normal people.I have extrapolated the
readings for the rest of the daily meals from their breakfast readings. They are slightly lower than
the readings at breakfast time because everyone, including, normal people, becomes slightly
more insulin resistant when they have just woken up. This is why most people experience their
highest blood sugar readings of the day after breakfast.()As you can see, even after eating a
starchy, sugary breakfast, this normal person’s blood sugar doesn’t rise over 120 mg/dl. That
appears to be the threshold that truly normal people never exceed for more than a very brief
time. People with diabetes who have used their blood sugar meters to test their normal friends
and family have verified that many of them never test over 120 mg/dl at any time after a
meal.The reason that blood sugar levels higher than this are reported in every study of
supposedly normal people is that the people selected for these studies are considered normal
because their fasting blood glucose or A1C test result falls within the normal range. But it turns
out that neither of these tests tells us how their blood sugars behave after a meal. Many people
still have completely normal fasting glucose and A1C test results long after their post-meal blood
sugars have risen to heights that enhance their likelihood of developing early diabetic
complications. ()[3]The belief that truly normal blood sugars rarely rise over 120 mg/dl is
reinforced by the finding that many “diabetic” complications start to become more frequent when



people’s blood sugar spends any significant amount of time over 140 mg/dl. ()The scale of this
chart goes up to 200 mg/dl. If you take a glucose tolerance test, that is how high your blood
sugar would have to remain for two whole hours before most doctors would tell you that you
were diabetic.[4]The Pattern Your Doctor Considers Mildly AbnormalFigure 2 shows the pattern
of blood sugars most doctors would consider only “mildly abnormal.” A person whose blood
sugar behaved like this would be told they had prediabetes. But because doctors rarely order the
expensive glucose tolerance test that would uncover this pattern, most people who have
prediabetes are unaware that they have it.You won’t be diagnosed as “prediabetic” by most
doctors until your blood sugar stays over 140 mg/dl for two whole hours after the start of a
glucose tolerance test or until your fasting glucose is higher than 100 mg/dl. Many people’s
fasting blood glucose won’t rise that high until their post-meal readings have been reaching
prediabetic levels day in and day out, for years. Some older doctors won’t consider you to be
prediabetic until your fasting blood sugar reaches over 110 mg/dl or even 125 mg/dl, as the
diagnostic cutoff for prediabetes has been revised downward several times since 1998.Notice
how much more steeply this person’s blood sugar rises and falls compared to the blood sugar of
a normal person. The long downward slides you see on the graph tend to be accompanied by
hunger, as the brain has no way of knowing if that steep slope will continue downward until there
is no more glucose left to keep it functioning, so it triggers the hunger alarm to ensure the person
eats enough carbohydrate to prevent that from happening.However, the worse blood sugar gets,
the longer it takes to decline from its peak. So the person with this abnormal pattern of
prediabetic blood sugars may actually not be as hungry after meals as they used to be, back
when their blood sugar was still considered normal.Back then they were likely to be
experiencing a third pattern of blood sugar fluctuation throughout the day that is even more likely
to get the brain sending out hunger signals, meal after meal. You’ll see that pattern in Figure
3.The High Normal Blood Sugar Pattern that Causes HungerThis blood sugar pattern is
considered 100% normal by doctors. These values, in fact, come from the same study we used
to construct the graph in Figure 1 that showed you a completely normal blood sugar pattern. But
the values graphed in Figure 3 are those recorded by the individuals in this group of normal
people whose blood sugars were nearing the top of the normal range, though they still remained
completely within it.Two hours after eating, their blood sugar was well under the 140 mg/dl level
doctors consider to be the beginning of the abnormal range. Nor, as you can see, did they drop
at any time into the range doctors would diagnose as abnormally low or hypoglycemic, which is
the range under 70 mg/dl (though some of the other supposedly normal people in this study did,
in fact, register values in that range.)[5]Doctors know that blood sugars that drop into the
hypoglycemic range can trigger a dramatic hunger response along with a sudden release of
adrenaline that gets your heart racing, your pulse pounding, and, most importantly, your liver
converting glycogen into glucose. Your liver dumps this glucose into your bloodstream almost
immediately to push your blood sugar back up into the safe range.What they don’t know,
because it is a much more subtle effect observed mostly by those of us who use blood sugar



meters to closely monitor our diabetic blood sugars, is that a fast, steep drop of this kind, which
occurs when blood sugars remain above the hypoglycemic range, will also affect the brain’s
“watch that glucose level!” warning centers, though this reaction isn’t as extreme as the true
hypoglycemic attack.What this means is that when your blood sugars drop 60 mg/dl in a single
hour, rather than the 35 mg/dl that is truly normal, you aren’t likely to start sweating or to feel as if
you’re going to pass out the way you would if you were experiencing a true hypoglycemic attack.
But your brain will send out a burst of the hormones that tell you to go find some carbs to eat,
just to be sure that your blood sugar doesn’t keep dropping at that same, steep, scary rate. If it
did, your blood sugar would quickly drop into the zone that threatens the brain’s precious
glucose supply.That the downward slide actually bottoms out at a safe level means nothing to
the brain, because it is while that steep slide is occurring that it sends out the hunger signal.
There is too much at stake to take a “wait and see” approach.People whose blood sugars go up
and down this way, even though they fluctuate in the normal range, have to exert enormous
amounts of self-control to get through a day without overeating, because after each meal their
brains send out hunger signals that take over their consciousness and make them feel a strong
need to keep feeding.It is also why truly normal people are so judgmental of people who have
trouble controlling their weight. Because a normal person does not have that brain-mediated
hunger signal clanging away and doesn’t think about food obsessively, the way someone does
whose blood sugar is riding this kind of rollercoaster.If you get extremely hungry when you eat
meals containing normal amounts of carbohydrate, you don’t have to take my word about it that
your blood sugar is likely to be spiking this way. You can test it yourself, at home. We’ll show you
how in Chapter 9.Points to Remember from This Chapter:1. The low carb diet is effective
because it limits the blood sugar fluctuations that cause hunger.2. Truly normal blood sugars
stay under 120 mg/dl at all times.3. Many people who are told they have normal blood sugars
don’t. Their blood sugars go high enough to dramatically increase their hunger and cause health
problems.4. Much of the work of our metabolism involves ensuring that the brain always gets the
steady supply of glucose that keeps you conscious.4. Hunger is a response to steep drops in
blood sugar, even those within the normal range, that trigger the brain’s protective systems that
ensure it gets a constant supply of glucose.Chapter 1: Hunger and Your Not So Normal Blood
SugarIf it weren’t for hunger, losing weight would be easy.If you could just eat less food than your
body needs, it would have no choice but to burn the excess fat you’ve stored. For that matter, if it
weren’t for hunger, you wouldn’t need to lose weight. If your interest in food shut down when
you’d eaten enough to supply your energy needs for the day, the feedback loops and hormone
messaging systems that regulate our metabolisms would have kept your weight stable, without
you having to give it a second thought.Many people’s bodies work just that way. We call them
“normal people.” A typical normal person will maintain a weight within a pound or two over the
course of an entire year without paying any attention to how much they’re eating. If they eat too
much, the exquisitely tuned systems that maintain metabolic balance will raise the rate at which
they burn calories or lower their interest in eating. If they eat too little, their metabolisms will slow



and hunger will kick in until they’ve eaten enough to replace the body fat they’ve burned.But if
you’re reading this book, the chances are good this isn’t the way your body works. Because you
keep wanting to eat even when you have enough fat stored to get you through months—or years
—of starvation. And when you try to cut back on your intake, that urge becomes even stronger,
eventually overcoming your best intentions.If you are already eating a low carb diet, the
relentless hunger you experienced when you ate other diets may have convinced you that the
low carb diet is the only diet for you. Many people who have been tormented by an
uncontrollable urge to eat find that the low carb diet curbs their hunger. After only a few days of
cutting down on their carbohydrate intake, they suddenly, and sometimes for the first time in their
adult lives, reclaim control over their eating. They discover it wasn’t a personal weakness, greed,
or gluttony that drove them to eat in the past, but something else—something that happens only
when they eat carbohydrates. Now the hunger that kept them from being able to diet disappears
—as long as they keep their carbs low.At this point, many people decide they are “carbohydrate
addicts,” demonize carbohydrates, and proclaim that they will never again let evil carbs cross
their lips. The belief that carbs are evil may be reinforced the first time they go off their diet, too,
when six or seven pounds come back in a single day, along with a raging hunger so intense it
makes it almost impossible to get back onto the diet.After that happens, the dieter who goes
back on a low carb diet may do so with an added burden of fear. Their diet is no longer a choice,
it’s a life sentence, and severe punishment awaits them if they transgress. Though they may stay
on their diet, for many the joy has gone out of it. Meanwhile, the weight loss that motivated them
to start the diet comes to a stop, often leaving them far heavier than they had hoped to be, while
the restrictions the diet requires continue, keeping them from joining friends and family in the
many food-related events that make up their social life. Eventually, a majority of those who
embarked with such hope on a low carb diet decide they are doomed to be fat and quit.It doesn’t
have to be that way. But to keep this from happening, you need to understand what exactly the
low carb diet does: how it silences the hunger signal and why the way it does that makes the
pounds drop off at first and come right back any time you go off the diet.The Low Carb Diet
Lowers Blood SugarWhat exactly does the low carb diet do that other diets don’t? Why is it so
effective for eliminating hunger, and why does hunger rebound so strongly when you go off it?
The answer to both questions is that the low carb diet lowers how high your blood sugar rises
after you eat.Hunger is triggered by falling blood sugars, for reasons we’ll explain shortly. But for
sugars to fall they must first rise, and what pushes them up is the sugar and starch you eat. The
low carb diet’s most powerful effect derives from the way that it stops blood sugars from rising,
which keeps them from dropping in the way that triggers hunger. No steeply falling blood sugar,
no hunger. It’s as simple as that.Though you may have heard that it is high insulin levels that
cause you to become hungry when you eat carbs, even people who make lower than normal
levels of circulating insulin, like myself, experience hunger if we eat enough carbs to send out
blood sugar shooting up and rushing down.And the faster our blood sugars fall and the steeper
the drop, the hungrier we get. Just how hungry plummeting blood sugars can make you is



indicated by the story that was posted by a woman with Type 1 diabetes on an online discussion
board. She’d woken up in the middle of the night in the midst of an episode of very low blood
sugar so hungry that she tried to eat her alarm clock.Most of us will never become that hungry,
because our blood sugars won’t ever drop that fast or that low. But while we won’t experience
the kind of dramatic episode that makes for a good story, we will get hungry every time our blood
sugar drops, with hunger coming on, often quite subtly, an hour or two after we eat. This keeps
us snacking throughout the day, even though starchy and sugary snacks send our blood sugar
up and down again, which makes us even hungrier.But the Doctor Says My Blood Sugar Is
Normal!Many of you reading this may be thinking, “This can’t apply to me. My doctor told me my
blood sugar was normal.” And I don’t doubt that for a minute, because doctors also assured me
that my blood sugar was normal even when, after taking a single course of a medication that
turns out to damage blood sugar metabolism, I suddenly developed a raging hunger of a kind I’d
never before experienced in my 48 years of life. A year later, a smart doctor tested my blood
sugar after breakfast—in her office with a meter—and discovered I was fully diabetic, but the
standard screening tests I’d been given throughout the previous year had all shown normal
values. That was what set me on my quest to research the question of what is a truly normal
blood sugar. And what I learned when I reviewed hundreds of pieces of laboratory research was
that the criteria that doctors use to evaluate their patients’ blood sugars treat blood sugars as
normal while they are high enough to wreak havoc on our organs.That this is true is shown by
the research finding that on the day when they are diagnosed, almost half the people who
receive a diabetes diagnosis already have medical conditions that are caused only by years of
exposure to high blood sugars.()Take for example, heart disease. Though you are often told that
your cholesterol level is the best predictor of future heart disease, this is not true. As we’ll see in
Chapter 6, several large epidemiological studies have demonstrated that the result of a simple
blood sugar test called the A1C test tracks much more closely to the risk of developing heart
disease than any cholesterol test. These studies also document that the incidence of heart
disease starts to rise in people whose A1C test results cross a threshold that is well within the
range doctors have been taught is completely normal. ()Another blood sugar-related symptom
that occurs in this supposedly “normal range” is the onset of tendon problems like carpal tunnel
syndrome and frozen shoulder. Research shows that people who develop these problems are
more likely than others to be diagnosed with diabetes ten years after they develop their tendon
problem. This is because these problems are caused by blood sugars that, though doctors
consider them normal, are high enough to damage the fragile capillaries that supply our
tendons. ()It is when blood sugars rise into the upper part of the normal range where this
damage starts to happen that hunger problems also begin. But to really understand why this
happens, we need to know a bit more about what we mean when we talk about blood
sugar.What Is Blood Sugar?You have sugar floating around in your bloodstream, right now. Real
live sugar, exactly like the sugar that you find in candies like Sweetarts. That sugar is called
dextrose in the U.S. and glucose everywhere else. This glucose is what nutritionists call a simple



sugar, to distinguish it from other sugars that are made up by linking simple sugars like glucose
and fructose together to form a larger molecule.Glucose, like all simple sugars, it is made up of a
backbone of carbon to which are attached hydrogen and oxygen molecules, in a pattern that
ensures there are always two hydrogen molecules for each oxygen molecule present. This is the
same ratio that we find in water, which is why sugar is called a carbohydrate. (The term hydrate
is used in chemistry to describe a solid substance that contains hydrogen and oxygen in the
same proportion as water.)Your tissues are full of other kinds of sugars, and these sugars are
essential to building vital structures like your cell membranes. Some of these complex sugars
must be present in your cells for those cells to synthesize essential proteins correctly. But none
of these other sugars plays the role that glucose does, because the glucose that floats around in
your bloodstream is essential to keeping you alive.It is this glucose in our bloodstreams that we
refer to as blood sugar, and the reason it must circulate in our blood at all times is because it is
the essential fuel some cells deep within our brains depend on for the energy that lets them go
about their various functions.Getting Your Brain its Glucose is Job OneThis is the central truth
that drives metabolism. Except for the hardworking neurons in your brain, most other cells in
your body can and do burn another kind of fuel when glucose gets scarce—fat. It’s to provide
this alternative fuel that fat also circulates in your bloodstream, in the form of triglycerides, which
you may recognize as being one of the lipids that is measured when you have your cholesterol
tested. But those critical cells in your brain that keep you conscious can not burn fat, because
fatty acids can’t cross the blood-brain barrier.Though your brain only weighs about 3 lbs and
represents 2% or less of your total body weight, it burns 25% of all the glucose your body burns.
Much of that is used to keep you conscious. Your brain cells are so dependent on their supply of
glucose that, if there is ever less than 30 milligrams of glucose in each deciliter of your blood,
your brain will start to shut down in a desperate attempt to keep you alive.When this starts to
happen, your visual field may blank out on one side, or you may start seeing flashing lights. You’ll
become confused and possibly hostile and combative. Eventually your vision may shut down
completely. If your liver doesn’t respond to the brain’s distress signals by dumping stored
glucose into your bloodstream you’re likely to go into a coma since a comatose brain needs only
55% as much glucose as one that is conscious. ( and )The longer you remain in a coma induced
by glucose deprivation, the more likely you are to experience permanent brain damage. If the
coma goes on long enough, eventually you die. ()This sounds frightening, so you might wonder
why it isn’t on the long list of health issues you’ve been told to worry about. The answer is that
unless some catastrophic event stops your blood from circulating to your brain or you inject an
abnormally high dose of insulin it never happens.This glucose supply to the brain is so essential
that your body has evolved backup systems and backup systems to those backup systems to
ensure that there is always enough glucose circulating in your body to keep your brain
functioning.[1]How Much Glucose Do You Need?All of the starches you eat, and most of the
complex sugars, can be broken down via digestion to provide glucose. And because all the other
cells in your body can also burn fat if glucose supplies drop, it doesn’t take much glucose to



keep your brain happy. You only need to maintain a minimum of 70 milligrams of glucose in every
deciliter of blood at all times for everything to run smoothly. (This glucose concentration is
abbreviated as 70 mg/dl.)Since most people have between 5 and 6 liters of blood in their body,
or 50 to 60 deciliters, a person who weighs 150 lbs will have roughly 4 grams of glucose in their
bloodstream when their blood sugar level is 70 mg/dl. That’s as much glucose as you’d find in a
single small piece of hard candy.People who are heavier will have more sugar in their blood, with
the exact amount depending on their size. Since they have more blood circulating, it takes more
glucose to keep the concentration up. But a person who weighs 300 lbs won’t need to have more
than 8 grams of glucose in their blood at any given time.Of course, a person needs to ingest
more than just that 4 to 8 grams of glucose each day because at every moment some of this
glucose is being taken up by their cells and burned. How much? It varies, because our bodies
switch back and forth between burning glucose and fat throughout the day.Studies of people
who were fasting suggest that under normal conditions the amount of glucose needed to supply
your neurons is between 110 and 145 grams a day. () That works out to 4 to 6 grams an hour.
You could get that 100 grams of glucose by eating only the carbohydrate contained in four slices
of commercially baked white bread, since the starch they contain is easily digested back into
glucose.And if you can’t find four slices of toast one day? Don’t worry. Your brain will fall back on
a reserve of carbohydrate your liver keeps handy. It stores glucose in the form of a starchy
substance called glycogen. Your body tops up this supply any time you eat more carbohydrate
than you need to supply that day’s quota of blood sugar.Glycogen Is Your Emergency Glucose
SupplyGlycogen is interesting stuff, and you have to understand how it works to fully
comprehend how the low carb diet affects your weight. Though glycogen is starchy, it’s different
from the starch stored by plants like potatoes or wheat. Plant starch is nothing more than a long
chain of glucose molecules bonded together. But animals have evolved a more complex
molecule to warehouse the glucose they can’t use immediately.This animal glycogen is made up
of a protein core to which are attached many long, branching chains of glucose. Each glycogen
molecule can contain up to 30,000 glucose molecules chained together, all of which can be
swiftly converted back into individual glucose molecules with the help of three separate
enzymes. ()Glycogen is what your body uses to store glucose that can be accessed immediately
when there’s a critical need for it, like when your blood sugar is dropping. Think of it as the “quick
release” form of glucose storage.There are two main places where your body stores glycogen:
your liver and your muscles.[2] The glycogen stored in your muscles is only for the use of the
muscle cells themselves. It's burned when you need to generate a potentially life-saving burst of
speed. The glycogen used to supply the glucose used by your neurons is stored in your
liver.Conventional estimates, based largely on research conducted on extracted rat livers in the
1950s and ‘60s, suggest that the liver of the average person should hold between 100 and 150
grams of glycogen—5 ounces—which is, not so coincidentally, enough to keep your brain
running for an entire day. (e.g. )If your diet isn’t supplying enough extra glucose to let your liver
store glycogen, your body has several more tricks up its sleeve that will provide your brain with



that vital glucose. If they have to, the liver and kidneys can synthesize glucose out of protein and,
to a much lesser extent, fat via a process called gluconeogenesis, which we’ll discuss further in
Chapter 2.But for now the important thing to understand that as far as your body is concerned,
keeping enough glucose circulating in your bloodstream to keep the brain going is Job One. And
because it is so essential, any threat to the integrity of the brain’s glucose supply, no matter how
slight, sets off alarms that trigger immediate action. You’re very familiar with one way the brain
triggers that action: it generates your old enemy, the hunger signal.The most common threat that
produces a hunger signal is a swift, downward trend in the amount of glucose in your blood. This
makes sense. If your blood sugar is plummeting, there’s no way of knowing when, or even if, it
will stop. So the safest response to a swift drop in blood sugar is to replace any other, more trivial
thoughts with the single command, “Eat! Carbs! Now!”This doesn’t happen very often when a
person’s blood sugar works the way it’s designed to, which is why normal people have such a
tough time understanding how hard it is for people whose blood sugar is not normal to control
their food intake. But very early in the process by which people’s blood sugar control starts to
deteriorate, the way that blood sugar behaves will trigger that hunger signal every time a person
eats a meal that contains more carbohydrate than they can handle.To understand this better,
let’s take a closer look at how a normal person’s blood sugar levels vary throughout the day and
how that pattern changes when people’s blood sugar stops being entirely normal.How Normal
People’s Blood Sugar FluctuatesIn a normal person, blood sugar levels oscillate within a narrow
range throughout the day. They rise after meals, as glucose from digested carbohydrates enters
the bloodstream. Then they quickly drop back to normal within an hour or two, as cells take up
that glucose to burn for fuel or store as glycogen for future use.The liver converts any excess
glucose that remains in the bloodstream after a meal into glycogen, unless its glycogen stores
have been topped up. Then the liver transforms the rest of its excess glucose into the other kind
of molecule it uses to store the energy bound up in glucose: fat.Fat molecules are far more
compact than glycogen, and take up much less room, which makes fat ideal for long-term
energy storage. But fat has one disadvantage compared to glycogen. The reason it’s more
compact is that the liver makes fat by removing 9/10ths of the oxygen that was in the original
glucose molecule, leaving little behind but hydrogen and carbon. As a result, 9/10ths of the fat
you store can’t be converted back to glucose. So stored fat can’t be utilized by your brain in a
crisis when blood sugars fall.Obviously, it would be best, from the standpoint of your
metabolism, to avoid storing precious glucose as fat if at all possible. That’s why it lets your
blood sugar rise after meals, to distribute as much of the glucose that came in with your meals to
your muscles so they can store it away as glycogen.But because blood sugar levels only slightly
higher than normal are toxic to your organs, healthy people’s bodies don’t let their blood sugar
rise more than a small amount after meals. As soon as they hit the threshold over which damage
might occur, their pancreases secrete enough insulin to bring their blood sugar back down into
the safe zone.The Pattern of Truly Normal Blood SugarFigure 1 shows how, on average, the
concentration of blood sugar rises and falls throughout the day in a normal person. In this



example the person has eaten a high carbohydrate meal containing roughly 90 grams of
carbohydrate at 8 AM, Noon, and 6 PM, followed by a snack containing 30 grams of
carbohydrate eaten at 8 PM.The blood sugar values you see on this graph are based on those
reported in a study of normal people whose blood sugars were monitored over many hours by a
device called a Continuous Glucose Monitoring System. It used an implanted needle to sample
their blood every few minutes after they ate a high carbohydrate breakfast. The values you see
here represent the average reading in this group of normal people.I have extrapolated the
readings for the rest of the daily meals from their breakfast readings. They are slightly lower than
the readings at breakfast time because everyone, including, normal people, becomes slightly
more insulin resistant when they have just woken up. This is why most people experience their
highest blood sugar readings of the day after breakfast.()As you can see, even after eating a
starchy, sugary breakfast, this normal person’s blood sugar doesn’t rise over 120 mg/dl. That
appears to be the threshold that truly normal people never exceed for more than a very brief
time. People with diabetes who have used their blood sugar meters to test their normal friends
and family have verified that many of them never test over 120 mg/dl at any time after a
meal.The reason that blood sugar levels higher than this are reported in every study of
supposedly normal people is that the people selected for these studies are considered normal
because their fasting blood glucose or A1C test result falls within the normal range. But it turns
out that neither of these tests tells us how their blood sugars behave after a meal. Many people
still have completely normal fasting glucose and A1C test results long after their post-meal blood
sugars have risen to heights that enhance their likelihood of developing early diabetic
complications. ()[3]The belief that truly normal blood sugars rarely rise over 120 mg/dl is
reinforced by the finding that many “diabetic” complications start to become more frequent when
people’s blood sugar spends any significant amount of time over 140 mg/dl. ()The scale of this
chart goes up to 200 mg/dl. If you take a glucose tolerance test, that is how high your blood
sugar would have to remain for two whole hours before most doctors would tell you that you
were diabetic.[4]The Pattern Your Doctor Considers Mildly AbnormalFigure 2 shows the pattern
of blood sugars most doctors would consider only “mildly abnormal.” A person whose blood
sugar behaved like this would be told they had prediabetes. But because doctors rarely order the
expensive glucose tolerance test that would uncover this pattern, most people who have
prediabetes are unaware that they have it.You won’t be diagnosed as “prediabetic” by most
doctors until your blood sugar stays over 140 mg/dl for two whole hours after the start of a
glucose tolerance test or until your fasting glucose is higher than 100 mg/dl. Many people’s
fasting blood glucose won’t rise that high until their post-meal readings have been reaching
prediabetic levels day in and day out, for years. Some older doctors won’t consider you to be
prediabetic until your fasting blood sugar reaches over 110 mg/dl or even 125 mg/dl, as the
diagnostic cutoff for prediabetes has been revised downward several times since 1998.Notice
how much more steeply this person’s blood sugar rises and falls compared to the blood sugar of
a normal person. The long downward slides you see on the graph tend to be accompanied by



hunger, as the brain has no way of knowing if that steep slope will continue downward until there
is no more glucose left to keep it functioning, so it triggers the hunger alarm to ensure the person
eats enough carbohydrate to prevent that from happening.However, the worse blood sugar gets,
the longer it takes to decline from its peak. So the person with this abnormal pattern of
prediabetic blood sugars may actually not be as hungry after meals as they used to be, back
when their blood sugar was still considered normal.Back then they were likely to be
experiencing a third pattern of blood sugar fluctuation throughout the day that is even more likely
to get the brain sending out hunger signals, meal after meal. You’ll see that pattern in Figure
3.The High Normal Blood Sugar Pattern that Causes HungerThis blood sugar pattern is
considered 100% normal by doctors. These values, in fact, come from the same study we used
to construct the graph in Figure 1 that showed you a completely normal blood sugar pattern. But
the values graphed in Figure 3 are those recorded by the individuals in this group of normal
people whose blood sugars were nearing the top of the normal range, though they still remained
completely within it.Two hours after eating, their blood sugar was well under the 140 mg/dl level
doctors consider to be the beginning of the abnormal range. Nor, as you can see, did they drop
at any time into the range doctors would diagnose as abnormally low or hypoglycemic, which is
the range under 70 mg/dl (though some of the other supposedly normal people in this study did,
in fact, register values in that range.)[5]Doctors know that blood sugars that drop into the
hypoglycemic range can trigger a dramatic hunger response along with a sudden release of
adrenaline that gets your heart racing, your pulse pounding, and, most importantly, your liver
converting glycogen into glucose. Your liver dumps this glucose into your bloodstream almost
immediately to push your blood sugar back up into the safe range.What they don’t know,
because it is a much more subtle effect observed mostly by those of us who use blood sugar
meters to closely monitor our diabetic blood sugars, is that a fast, steep drop of this kind, which
occurs when blood sugars remain above the hypoglycemic range, will also affect the brain’s
“watch that glucose level!” warning centers, though this reaction isn’t as extreme as the true
hypoglycemic attack.What this means is that when your blood sugars drop 60 mg/dl in a single
hour, rather than the 35 mg/dl that is truly normal, you aren’t likely to start sweating or to feel as if
you’re going to pass out the way you would if you were experiencing a true hypoglycemic attack.
But your brain will send out a burst of the hormones that tell you to go find some carbs to eat,
just to be sure that your blood sugar doesn’t keep dropping at that same, steep, scary rate. If it
did, your blood sugar would quickly drop into the zone that threatens the brain’s precious
glucose supply.That the downward slide actually bottoms out at a safe level means nothing to
the brain, because it is while that steep slide is occurring that it sends out the hunger signal.
There is too much at stake to take a “wait and see” approach.People whose blood sugars go up
and down this way, even though they fluctuate in the normal range, have to exert enormous
amounts of self-control to get through a day without overeating, because after each meal their
brains send out hunger signals that take over their consciousness and make them feel a strong
need to keep feeding.It is also why truly normal people are so judgmental of people who have



trouble controlling their weight. Because a normal person does not have that brain-mediated
hunger signal clanging away and doesn’t think about food obsessively, the way someone does
whose blood sugar is riding this kind of rollercoaster.If you get extremely hungry when you eat
meals containing normal amounts of carbohydrate, you don’t have to take my word about it that
your blood sugar is likely to be spiking this way. You can test it yourself, at home. We’ll show you
how in Chapter 9.Points to Remember from This Chapter:1. The low carb diet is effective
because it limits the blood sugar fluctuations that cause hunger.2. Truly normal blood sugars
stay under 120 mg/dl at all times.3. Many people who are told they have normal blood sugars
don’t. Their blood sugars go high enough to dramatically increase their hunger and cause health
problems.4. Much of the work of our metabolism involves ensuring that the brain always gets the
steady supply of glucose that keeps you conscious.4. Hunger is a response to steep drops in
blood sugar, even those within the normal range, that trigger the brain’s protective systems that
ensure it gets a constant supply of glucose.Chapter 2: What Happens When You Cut CarbsNow
that you know something about the different ways blood sugar can behave after you eat carbs,
it’s time to take an in-depth look at what happens when you cut down on carbohydrates.Cutting
Carbs When Blood Sugar Is NormalIf your blood sugar is truly normal, when you cut down on
your carbohydrate intake very little happens.Let’s say your usual lunch is a hamburger on a bun
served with four ounces of french fries and a glass of milk. This meal contains about 100 grams
of carbohydrates, one third of the amount most nutritionists would recommend you eat every
day. Since you are normal, after you eat it, your blood sugar rises no higher than 120 mg/dl and
then quickly drops back under 100 mg/dl.If you were to eat the hamburger without its bun, you’d
be eating 25 grams less carb. So you’d have eliminated one quarter of all the carbohydrate in
your meal. Cut out the glass of milk, and you’ve removed another 20 grams of carb. Your meal
now contains 45% less carbohydrate than usual. But if you or any truly normal person wore a
continuous glucose monitor, the blood sugar curve you’d see after deducting those 45 grams
from your meal wouldn’t be much different from the one we showed you in Figure 1 where the
subjects were eating a high carbohydrate meal containing 100 grams of carbohydrate.That’s
because, the body of a normal person handles 25 grams of carbohydrate the same way it
handles 100 grams. In both cases, as soon as you lay eyes on your meal you start to secrete
insulin. Then, once you digest between 8 and 16 grams of glucose—the exact amount depends
on your body size—your blood sugar starts to rise until it approaches 120 mg/dl.That’s not very
far from the range over 140 mg/dl where glucose begins to become toxic. But since you are
normal, as soon as your blood sugar nears this level, sensors in your pancreas detect it and
stimulate your pancreas to secrete another big dollop of insulin. By the time the rest of the
glucose from your meal reaches your bloodstream, there is enough insulin circulating in your
blood to push every glucose molecule into cells that will burn it, store it as glycogen, or stash
what you can’t burn right away in the form of fat.That’s why a normal person’s blood sugar would
rise to around 120 whether they ate 100 grams of carb, 50 grams, or 25 grams. Then it would
drop right down. If you are truly normal, the only way you can change the way your blood sugar



behaves after meals is to cut your carbohydrate intake down to an extremely low level, so low
your blood sugar doesn’t even approach 120 mg/dl. For most people that will happen when they
eat a meal containing between 8 and 15 grams of carbs. When they do that their blood sugar will
rise only a little bit after they eat.You can see the impact of cutting carbs on a normal person
illustrated in Figure 4. The solid line shows how their blood sugar would rise and fall were they to
eat only 8-15 grams of carbohydrate. The dotted line is what would happen if they ate enough
carbohydrate to push their blood sugar up to around 120 mg/dl.But even if a normal person cut
their carbs down that steeply, it wouldn’t have much impact on their hunger. Because even when
they were eating that 100 gram meal, their blood sugars weren’t rising high enough to trigger a
strong hunger response. They don’t have to cut down on carbs to get rid of the gnawing
physiological hunger that makes so many other people overeat, because, as a truly normal
person, they never experience it. That’s why people with truly normal blood sugars who need to
lose weight can succeed on any diet that cuts down on their calorie intake, including diets very
high in carbohydrate like conventional low fat and vegan diets.You might ask at this point, why a
normal person would ever need to diet at all, if blood sugar-related hunger is such a major cause
of weight gain. The answer is simple: Even though they aren’t driven by relentless hunger,
normal people still eat too much.Everyone, no matter how normal their blood sugar, will gain
weight when they eat more calories each day than they burn. And because we live in an
environment where extremely high calorie food is constantly thrust beneath our noses that’s not
hard to do.Normal people may not be driven to eat by hunger, but they overeat because there
are free donuts in the break room, or because they’re served a muffin the size of a small loaf of
bread at the local coffee shop and eat it all. They gain weight because their Aunt Fanny won’t
rest until they have another serving of her famous pecan pie, because eating is something they
do when they’re sad, or because their TVs display endless shrimp, along with endless pizza,
chips, and pasta.If you’ll remember, normal people start secreting insulin when they see food, in
the expectation that they will soon be eating it. Our genes haven’t yet caught up to the idea that
TV can show us realistic-looking food we aren’t actually going to eat.But when a normal person
who isn’t driven to eat by a raging physiological hunger signal starts paying attention, they can
usually cut down on their portion sizes and eliminate the excess foods they have been eating out
of habit. And when they do, their weight starts to drop very quickly.Cutting Carbs When Blood
Sugar Is Not NormalSomething very different happens when a person whose blood sugar is not
truly normal cuts down on their carbs.The reason their blood sugar is higher than normal is
almost always because their insulin is not able to do its job. When their blood sugar rises
towards 120 mg/dl some people's pancreases may fail to secrete enough insulin to take care of
the incoming glucose. This is very typical of people who have inherited one of many known
genes associated with Type 2 diabetes.Others may have pancreases that secrete the usual
amount of insulin, but because insulin receptors inside their cells have stopped responding
properly to insulin their insulin is ineffective. Sometimes the reason these receptors have
stopped responding is because their muscle cells don’t burn glucose properly. So to keep from



getting flooded with glucose they can’t use, cells in their muscles and liver start to ignore insulin.
When that happens we call them insulin resistant.Other people have livers that have become
deaf to insulin’s signaling because they have become clogged with fat. Normal livers dump
glucose into the bloodstream during periods when we are fasting to keep our blood sugars from
dropping dangerously low. But when insulin levels rise, a healthy liver takes that as a signal to
stop dumping glucose.Insulin resistant livers fail to respond to rising insulin levels. So they dump
glucose into the bloodstream even at meal times, ignoring the fact that blood sugar is already
rising because glucose is coming in from digested food. This pushes blood sugars into the range
above normal after every meal.Whatever the reason why your insulin isn’t getting the job done, if
your blood sugar is rising over that truly normal 120 mg/dl level, the single most effective way of
lowering it—far more effective than any medication on the market or even exercise—is to cut
back on your intake of carbohydrates.That’s because when insulin is struggling to lower your
blood sugar, every added gram you eat over the amount your insulin can process raises your
blood sugar 2.5 to 5 mg/dl depending on your weight. (The heavier you are, the less a gram of
carbohydrate will raise your blood sugar.) It follows, then, that every gram of carbohydrate you
don’t eat when your insulin is struggling will lower your blood sugar by that same 2.5 to 5 mg/
dl.That said, we can’t show you a graph of how someone with an abnormal glucose tolerance
would respond to cutting out 25 or 45 grams of carbohydrate from a single meal, because how
much carbohydrate each abnormal person’s body can handle is so different. Some people will
see a completely normal pattern after removing the bun from their hamburger. Others may have
to cut out the bun and the fries. Still others will have to ditch the bun, the fries, and milk. That’s
why when we discuss how to customize your own low carb diet in Chapter 9, we will put such
emphasis on the importance of learning just how much carbohydrate your own body can
tolerate.High Blood Sugars Cause Secondary Insulin ResistanceThere’s another factor to
consider before we leave this topic. If your blood sugars spike very high after you eat high
carbohydrate meals, the more you lower your blood sugars by cutting out carbohydrates, the
easier it gets to lower them further. That’s because, as you lower how high your blood sugars
peak, you also eliminate something called secondary insulin resistance. This effect is illustrated
in Figure 5, where you can see the sharp drop in their post-meal blood sugars that occurs in a
hypothetical individual after their blood sugar peaks drop below 180 mg/dl. ().Secondary insulin
resistance is called “secondary” to differentiate it from your underlying, genetically-determined
level of insulin resistance, which is largely determined by factors like how efficiently your cells
burn glucose. Secondary insulin resistance is not something you are born with or something you
have to live with. It’s extra insulin resistance that only kicks in when your blood sugars rise to
abnormal heights.Secondary insulin resistance is your body’s way of protecting your cells from
the damage they might experience from having insulin push an overwhelming influx of glucose
into the cell all at once. It becomes a factor after your blood sugar rises over some threshold—for
many people it’s somewhere around 180 mg/dl. Most importantly, secondary insulin resistance
makes you more insulin resistant, no matter what your inborn level of insulin resistance might



be.The good news here is that this secondary insulin resistance goes away as soon as you keep
your blood sugars from rising over 140 mg/dl, which is one reason why cutting carbs can make
such a big difference in people’s blood sugars, especially after they have become prediabetic.
As soon as you cut your carbs down to the level where they no longer push your blood sugars up
to that 180 mg/dl threshold, you stop experiencing secondary insulin resistance and your insulin
works more efficiently. Now the same amount of insulin can process much more carbohydrate
than it could when your blood sugars were higher.[6]Chapter 2: What Happens When You Cut
CarbsNow that you know something about the different ways blood sugar can behave after you
eat carbs, it’s time to take an in-depth look at what happens when you cut down on
carbohydrates.Cutting Carbs When Blood Sugar Is NormalIf your blood sugar is truly normal,
when you cut down on your carbohydrate intake very little happens.Let’s say your usual lunch is
a hamburger on a bun served with four ounces of french fries and a glass of milk. This meal
contains about 100 grams of carbohydrates, one third of the amount most nutritionists would
recommend you eat every day. Since you are normal, after you eat it, your blood sugar rises no
higher than 120 mg/dl and then quickly drops back under 100 mg/dl.If you were to eat the
hamburger without its bun, you’d be eating 25 grams less carb. So you’d have eliminated one
quarter of all the carbohydrate in your meal. Cut out the glass of milk, and you’ve removed
another 20 grams of carb. Your meal now contains 45% less carbohydrate than usual. But if you
or any truly normal person wore a continuous glucose monitor, the blood sugar curve you’d see
after deducting those 45 grams from your meal wouldn’t be much different from the one we
showed you in Figure 1 where the subjects were eating a high carbohydrate meal containing 100
grams of carbohydrate.That’s because, the body of a normal person handles 25 grams of
carbohydrate the same way it handles 100 grams. In both cases, as soon as you lay eyes on
your meal you start to secrete insulin. Then, once you digest between 8 and 16 grams of glucose
—the exact amount depends on your body size—your blood sugar starts to rise until it
approaches 120 mg/dl.That’s not very far from the range over 140 mg/dl where glucose begins
to become toxic. But since you are normal, as soon as your blood sugar nears this level, sensors
in your pancreas detect it and stimulate your pancreas to secrete another big dollop of insulin.
By the time the rest of the glucose from your meal reaches your bloodstream, there is enough
insulin circulating in your blood to push every glucose molecule into cells that will burn it, store it
as glycogen, or stash what you can’t burn right away in the form of fat.That’s why a normal
person’s blood sugar would rise to around 120 whether they ate 100 grams of carb, 50 grams, or
25 grams. Then it would drop right down. If you are truly normal, the only way you can change
the way your blood sugar behaves after meals is to cut your carbohydrate intake down to an
extremely low level, so low your blood sugar doesn’t even approach 120 mg/dl. For most people
that will happen when they eat a meal containing between 8 and 15 grams of carbs. When they
do that their blood sugar will rise only a little bit after they eat.You can see the impact of cutting
carbs on a normal person illustrated in Figure 4. The solid line shows how their blood sugar
would rise and fall were they to eat only 8-15 grams of carbohydrate. The dotted line is what



would happen if they ate enough carbohydrate to push their blood sugar up to around 120 mg/
dl.But even if a normal person cut their carbs down that steeply, it wouldn’t have much impact on
their hunger. Because even when they were eating that 100 gram meal, their blood sugars
weren’t rising high enough to trigger a strong hunger response. They don’t have to cut down on
carbs to get rid of the gnawing physiological hunger that makes so many other people overeat,
because, as a truly normal person, they never experience it. That’s why people with truly normal
blood sugars who need to lose weight can succeed on any diet that cuts down on their calorie
intake, including diets very high in carbohydrate like conventional low fat and vegan diets.You
might ask at this point, why a normal person would ever need to diet at all, if blood sugar-related
hunger is such a major cause of weight gain. The answer is simple: Even though they aren’t
driven by relentless hunger, normal people still eat too much.Everyone, no matter how normal
their blood sugar, will gain weight when they eat more calories each day than they burn. And
because we live in an environment where extremely high calorie food is constantly thrust
beneath our noses that’s not hard to do.Normal people may not be driven to eat by hunger, but
they overeat because there are free donuts in the break room, or because they’re served a
muffin the size of a small loaf of bread at the local coffee shop and eat it all. They gain weight
because their Aunt Fanny won’t rest until they have another serving of her famous pecan pie,
because eating is something they do when they’re sad, or because their TVs display endless
shrimp, along with endless pizza, chips, and pasta.If you’ll remember, normal people start
secreting insulin when they see food, in the expectation that they will soon be eating it. Our
genes haven’t yet caught up to the idea that TV can show us realistic-looking food we aren’t
actually going to eat.But when a normal person who isn’t driven to eat by a raging physiological
hunger signal starts paying attention, they can usually cut down on their portion sizes and
eliminate the excess foods they have been eating out of habit. And when they do, their weight
starts to drop very quickly.Cutting Carbs When Blood Sugar Is Not NormalSomething very
different happens when a person whose blood sugar is not truly normal cuts down on their
carbs.The reason their blood sugar is higher than normal is almost always because their insulin
is not able to do its job. When their blood sugar rises towards 120 mg/dl some people's
pancreases may fail to secrete enough insulin to take care of the incoming glucose. This is very
typical of people who have inherited one of many known genes associated with Type 2
diabetes.Others may have pancreases that secrete the usual amount of insulin, but because
insulin receptors inside their cells have stopped responding properly to insulin their insulin is
ineffective. Sometimes the reason these receptors have stopped responding is because their
muscle cells don’t burn glucose properly. So to keep from getting flooded with glucose they can’t
use, cells in their muscles and liver start to ignore insulin. When that happens we call them
insulin resistant.Other people have livers that have become deaf to insulin’s signaling because
they have become clogged with fat. Normal livers dump glucose into the bloodstream during
periods when we are fasting to keep our blood sugars from dropping dangerously low. But when
insulin levels rise, a healthy liver takes that as a signal to stop dumping glucose.Insulin resistant



livers fail to respond to rising insulin levels. So they dump glucose into the bloodstream even at
meal times, ignoring the fact that blood sugar is already rising because glucose is coming in
from digested food. This pushes blood sugars into the range above normal after every
meal.Whatever the reason why your insulin isn’t getting the job done, if your blood sugar is rising
over that truly normal 120 mg/dl level, the single most effective way of lowering it—far more
effective than any medication on the market or even exercise—is to cut back on your intake of
carbohydrates.That’s because when insulin is struggling to lower your blood sugar, every added
gram you eat over the amount your insulin can process raises your blood sugar 2.5 to 5 mg/dl
depending on your weight. (The heavier you are, the less a gram of carbohydrate will raise your
blood sugar.) It follows, then, that every gram of carbohydrate you don’t eat when your insulin is
struggling will lower your blood sugar by that same 2.5 to 5 mg/dl.That said, we can’t show you a
graph of how someone with an abnormal glucose tolerance would respond to cutting out 25 or
45 grams of carbohydrate from a single meal, because how much carbohydrate each abnormal
person’s body can handle is so different. Some people will see a completely normal pattern after
removing the bun from their hamburger. Others may have to cut out the bun and the fries. Still
others will have to ditch the bun, the fries, and milk. That’s why when we discuss how to
customize your own low carb diet in Chapter 9, we will put such emphasis on the importance of
learning just how much carbohydrate your own body can tolerate.High Blood Sugars Cause
Secondary Insulin ResistanceThere’s another factor to consider before we leave this topic. If
your blood sugars spike very high after you eat high carbohydrate meals, the more you lower
your blood sugars by cutting out carbohydrates, the easier it gets to lower them further. That’s
because, as you lower how high your blood sugars peak, you also eliminate something called
secondary insulin resistance. This effect is illustrated in Figure 5, where you can see the sharp
drop in their post-meal blood sugars that occurs in a hypothetical individual after their blood
sugar peaks drop below 180 mg/dl. ().Secondary insulin resistance is called “secondary” to
differentiate it from your underlying, genetically-determined level of insulin resistance, which is
largely determined by factors like how efficiently your cells burn glucose. Secondary insulin
resistance is not something you are born with or something you have to live with. It’s extra insulin
resistance that only kicks in when your blood sugars rise to abnormal heights.Secondary insulin
resistance is your body’s way of protecting your cells from the damage they might experience
from having insulin push an overwhelming influx of glucose into the cell all at once. It becomes a
factor after your blood sugar rises over some threshold—for many people it’s somewhere around
180 mg/dl. Most importantly, secondary insulin resistance makes you more insulin resistant, no
matter what your inborn level of insulin resistance might be.The good news here is that this
secondary insulin resistance goes away as soon as you keep your blood sugars from rising over
140 mg/dl, which is one reason why cutting carbs can make such a big difference in people’s
blood sugars, especially after they have become prediabetic. As soon as you cut your carbs
down to the level where they no longer push your blood sugars up to that 180 mg/dl threshold,
you stop experiencing secondary insulin resistance and your insulin works more efficiently. Now



the same amount of insulin can process much more carbohydrate than it could when your blood
sugars were higher.[6]
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Chanlesa, “Lots of Info. I first started reading Jenny Ruhl's other book Blood Sugar 101. Since I
am diabetic T2 I am interested in low carb diets and blood sugar. I have watched numerous
videos and read many blogs about diabetes and blood sugars and believe that I am reasonably
well informed. There are a lot of contradictory viewpoints so you must be skeptical and particular
about who you listen to and believe. I believe Jenny Ruhl has walked the walk and I relate to
her. Even though I consider myself to be pretty well-informed about diabetes and low-carb diets,
I have learned a lot from reading Diet 101. I am 65% through the book so far and I consider this
book a gold mine. She covers the mechanics of low-carb diets and blood sugar, but also the
research that has been done, what the studies prove or where the studies don't prove anything
(the studies need to be studied sometimes). She discusses common misconceptions and myths
surrounding low-carb diets. Although she is a proponent of low-carb eating she discusses the
shortcomings and weaknesses of the low-carb diet. Near the top of my list of informative
diabetes books.”

Patricia, “Terrific insight into low carb diets and specifically how to lower your glucose readings. I
wish every diabetic, pre-diabetic and anyone who has any blood sugar issues would read this
book. I originally stumbled onto Jenny Ruhl in a "Resources" column in the magazine "Diabetes
Self-Management". There is a terrific article on "Reversing Type 2 Diabetes - Can it Be Done?".
Just a few years ago all the experts would have said no but they are now reconsidering. They
are not talking about giving up oral meds or insulin or really curing diabetes, but rather using diet
to get the glucose numbers down into a more normal range. And it works. The most recognized
voice for this line of thought is Dr. Richard Bernstein and his classic book “Dr. Bernstein’s
Diabetes Solution”. It is regularly updated and has had great influence. He is in his 80s and has
had Type 1 diabetes since childhood. Over the years by a process of trial and error he figured
out how to control his wildly fluctuating glucose numbers (even with insulin) and gradually
developed a following. He advocates keeping the A1c numbers in the 4% range and never
letting glucose readings go above the high 90s! That is almost unbelievable. But his regime –
diet wise – is incredibly tough. It is much too hard for me to live with for any length of time.
Basically, NO bread, pasta, rice, fruit, grain, etc - EVER. Very high protein. Somewhat similar to
Atkins but specifically focused on diabetes, whether type 1 or 2. (Keep in mind that none of
these plans advocate giving up insulin or oral meds when they are needed but following these
plans can sometimes reduce the needed dosages.)In contrast to Dr. Bernstein, Jenny Ruhl has
a much more modest plan but that also works wonders. On her web site ([...]) she explains her
5% club – those who aim to keep their A1cs in the 5% range. To do this she sets goals of always
keeping glucose readings well under 140 1 hour after a meal and under 120 2 hours after. How
to do that without increasing meds? That is where the low carb diet comes in. The point she
makes (as does also Dr. Bernstein) is that every person reacts differently to carbohydrates and



that the only way to figure this out is to use your glucose meter like this: For several days to a
week eat as you normally do, recording what you eat and what your glucose readings are 1 hour
and 2 hours after each time you eat – and also your morning fasting glucose. If your numbers
are fine, then you don’t need to change your diet. But if your numbers are high (she explains
“high” in great detail), then you need to reduce your carbs until you get good numbers every
time. Then that is the diet you need to follow. Once you start this constant monitoring of your
blood sugar readings, you will get a lot of surprises about what foods affect you. Those of us not
taking insulin probably only check our blood sugar occasionally – not the 8 to 10 times a day she
is recommending. (I am giving a very brief summary of my understanding of her method.)The
dreadful thing about all of this is that most doctors think keeping the A1c under 7% is just fine.
But it isn’t – that is setting the person up for long-term diabetes complications. See her website
for insight into all of this.And, BTW, by itself a low carb diet is not a weight loss diet - if you want
to lose weight you have to reduce calories. She covers that quite well. There are no real "free"
foods in this world! There are free carb foods but often high in calories and there are low fat and
low calorie foods but often they are high in carbs. Too bad!I HIGHLY recommend this book to
anyone who has or might have glucose issues.”

Dave D., “Love the (mostly) intellectual honesty!. The thing that really stands out about this book
is that Jenny has obviously done an incredible amount of research. Although she is a fan of and
eats a low carb diet, she does not sugar coat the facts (pun fully intended). She takes a long
look at the facts and gives them to us whether they support a low carb high fat diet or speak
against it. It's great to get both sides of the story. In all the diet books I've ever read, you only get
to hear the positives. Ms. Ruhl is careful to give us the negatives as well.She has apparently
taught herself to read through academic medical studies. She uses that self-taught ability to
convey important points to us. Points that you never see in the diet books! I just love to see that
kind of intellectual honesty! Great job, Jenny!The only time I question her intellectual honesty is
when she speaks of chemicals in our environment, food stuffs, food containers, etc. In that
case, she only made far-reaching statements that were wholly one-sided and didn't really back
up her statements much. There was absolutely zero effort to present any other side of that
story. That is, however, a fairly short section of the book.The first half of the book is fairly
academic and a bit difficult to read, but it kind of has to be that way (at least in my opinion). That
is where the intellectual honesty comes in. The second half of the book is more about various
problems people run into when doing the low carb high fat diet or any other diet, really. This
second part can be very useful for people who are doing the diet. Sections on various side
effects and one section on stalls (plateaus). Again, she is very honest about these stalls.All in
all, the book is very well done. Congratulations to Jenny Ruhl for bringing some truth to us for a
change!”

Martin T., “A must-read for diabetics and low-carb dieters everywhere. There is another review



which claims that this book relies too much on anecdote and not on science. I don't know if the
writer has some vested interest, but in my opinion that review is a disgrace and is highly
inaccurate. This book consists almost entirely of careful reviews of the science, and there is a
large bibliography in the back so that anyone who wants to can check the primary sources for
themselves. It has to be said that the quality of the research on this subject, like many others in
the medical world, is very poor, so finding good solid answers and advice is not easy, and Jenny
has done a very good and thorough job. Certainly she falls back onto anecdotal evidence when
the research is lacking, but what else can be done? It is very clear in every instance when the
science is not able to provide clear advice. I would say this book is a must-read, especially for
any Type 2 diabetic who wants to control their sugar levels through diet.”

singinghinny, “Type 2 diabetics need this book. Jenny Ruhl has sorted my T2 diabetes with
Bloodsugar 101. Now she has sorted my weight problem too. Following her advice, I have lost 8
stone and brought my HbA1c down to non-diabetic levels.Forget all other diet books, Jenny has
reviewed all the research, lived through her own diabetic and weight problems and tells the truth,
no false promises or fads. This is what diabetics need to do to save their health.Thank you Jenny
from the bottom of my heart.”

Mrs Special, “The best. I bought Jenny Ruhls other book,"Blood sugar 101"& found it to be a
great help, (see my review on it )so,when I found she had written a second book, I didn'thesitate
in buying it.Although there is a lot of data explained in this book,the manner in which it's written,
is easy to understand.It would be of great help to anyone wanting to learn more aboutlow carb
eating,as there are a lot of myths around about it.This book is a very good read, & of great help
to diabetics like myself.I hope Jenny writes more on this subject, as I feel she is someoneyou
can trust, there is no hidden agenda with her, & as she herself is adiabetic, she knows from first
hand experience, the difficulties we face,on a daily basis.Through following her advice in both
the books she has written,I have been ableto keep my blood sugar around 5 without any
medication.( Not bad for a lady of 69 )I was shocked to read a report, that said by the ageof 65,
most people are on about 8 pills a day for various medical problems.I don't want to join that club,
& thanks to Jenny's books, I'm hoping not toanytime soon.I would recommend this 100% to
anyone wanting a better insight into this subject.It's simply brilliant.”

Mrs. Pauline Stephenson, “An excellent book with many facts and figures and it is .... An
excellent book with many facts and figures and it is answering all the questions I have about my
diabetes. It is written for the US market so blood glucose levels are American, rather than the
numbers we use here in Britain. This does mean dividing the numbers by 18 so a calculator is
handy to have nearby when reading it. This said, I have several books on diabetes but this one
outshines them all with a lot of specific information.The book is very technical and may not be
suitable for every reader.”



sleepless, “I'm impressed. Loads of information, quite difficult to read though. I'm reading this
book bit by bit - it is information packed and not an easy read. So far I'm about two thirds of the
way through and I have learned a great deal. I'll definitely finish it and will then go back to try to
absorb some of the stuff I've not really taken on board so far. This is a very useful book for
anyone serious about low carb eating and blood sugar control as the author has presented a
comprehensive run through of masses of research as well as a useful guide as to how to go
forward. It's an unusual approach in that it is not a 'this is what it is, this is what you should do'
approach, but rather it offers the tools to make informed individual choices.”

The book by Jenny Ruhl has a rating of  5 out of 4.5. 244 people have provided feedback.
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