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Introduction

Like many diseases, diabetes is caused by our genes and our per-
sonal environment, which is created by our lifestyle. We cannot
yet modify our genes, but we can modify our lifestyle. Here at
Harvard and in medical centers around the world, we and many
colleagues have conducted studies involving thousands of people
who were at risk for developing diabetes or who had diabetes.
That research proved that changes in lifestyle—changes that any-
one can make—have enormous power both to prevent and to
help treat diabetes.

That is why we wrote this book. We want to share the infor-
mation from scientific studies with you so that you can make the
best choices for your health, whether you have already been diag-
nosed with diabetes, have been told that you are at risk for it, or
simply want to be as healthy as you can be. You are probably
bombarded on a daily basis with advertisements, infomercials,
and other advice regarding your health. Our message is based on
the most up-to-date scientific data available.

Enormous changes in lifestyles have occurred in the past cen-
tury. For much of the world’s population, subsistence lifestyles,
characterized by farming, hunting, and other occupations in
which substantial energy had to be expended to obtain food—
or the currency to obtain food—have given way to lifestyles in
which little physical effort is needed to obtain nutrition. Farm-
ing, hunting, and fishing have been replaced by efficient mass
production of food with near unlimited quantities available in
most places in the world for little effort or expenditure of energy. Xiii

e —
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INTRODUCTION

As machines and automation have improved, physical labor in fac-
tories and trades has been progressively replaced by white-collar
jobs. Travel has been made increasingly effortless, threatening to
make our feet vestigial organs, except for the need to operate the
gas pedals of our cars.

Obviously, the industrial revolution and the technological-
computer revolution that followed it have had spectacular bene-
fits for much of the world. However, the changes in lifestyle
accompanying these revolutions have a dark side that has spawned
epidemics of obesity and diabetes. The consequences of these
conditions, including the increasing occurrence of hypertension,
abnormal lipid metabolism, and cardiovascular disease, have
become the major health problems for much of the world’s pop-
ulation in the twenty-first century. These chronic, degenerative
diseases have replaced, to a great extent, the infectious diseases
of the past two thousand years—such as tuberculosis, cholera,
malaria, and the plague—as the major causes of illness and death
in North America and Europe and, increasingly, in Asia, Africa,
and South America. The pandemic of obesity, diabetes, and heart
disease, based on changes in lifestyle, poses the greatest threat to
our survival for the foreseeable future.

The major goals of this book are to provide you with a prac-
tical understanding of how today’s typical lifestyle has led to these
problems and to give you strategies that have been proved in clin-
ical studies to improve health for people with diabetes or at risk
for it. We will focus on practical changes you can make in how
you shop for food, how you plan your meals and snacks, how you
cook your food, and even how you look at eating, as well as
changes in physical activity that have been shown to decrease
weight and make a real difference in diabetes, obesity, and car-
diovascular disease. In addition, we will discuss the complex
interactions between lifestyle and diabetes, and the adjustments
of lifestyle and medical treatment that should be made if you or
someone you care about has type 1 or type 2 diabetes.

We have both spent our careers developing, studying, and
teaching the lifestyle changes that are discussed here. We believe
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fervently that the program we offer works and can be one of the
best things you can do to preserve and even improve your health.
All of our recommendations are based on scientific evidence and
practical experience and are the choices that are most likely to
improve your prospects for long-term health.

The battle against the damaging effects of our current lifestyle
is often framed as a cultural war against the manufacturers and
sellers of processed foods, drive-through nutrition, all-you-can-
eat buffets, supersized meals, and processed meals that are high
in fat and calories. Similarly, television and computer games are
often blamed for our lack of exercise.

There is a measure of truth to this. Marketing can be quite
powerful. However, in the end, we are responsible for the
lifestyle choices we make. In this book, we will provide you with
proven strategies that you can use to prevent and help treat dia-
betes—specific approaches to shopping, cooking, eating, and
activity and exercise. The strategies do not require superhuman
willpower, an unreasonable amount of time, or more money.
They require only that you make a conscious commitment to
your health and to the health of your family.

XV
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The Basics: Diabetes
and Prediabetes and

Why They Are
on the Rise

The number of people suffering from type 2 diabetes and related
conditions has skyrocketed over the past fifty years. And more
and more people have blood-sugar levels that, while not high
enough to qualify as diabetes, are too high for good health. This
condition goes by the name glucose intolerance, or prediabetes.

If you have normal blood sugars or prediabetes, the program
in this book will help you protect your health and perhaps stave
off diabetes and its serious long-term complications completely.
And if you already have type 2 diabetes, this program can help
you take control of your condition, improve your blood-sugar
levels, and perhaps enable you to cut back on some of your med-
ications. What you’re about to learn is a program for living. It
isn’t based on drastic changes or extreme recommendations for
diet and exercise. It is about reversing lifestyle history.

This chapter will begin by explaining what diabetes is, how
we normally handle the nutrients in our food, and how distur-
bances in metabolism can affect your overall health. Then we’ll

Copyright © 2005 by the President and Fellows of Harvard College. Click here for terms of use.
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discuss why we’re facing an epidemic of obesity, prediabetes and
diabetes, and heart disease. When you understand how pivotal
lifestyle is to these conditions, you’ll understand how and why
this program can make a difference.

Blood Sugar and Insulin: The Basics

You need to know a little about normal metabolism to under-
stand how so many of us are developing prediabetes and then dia-
betes. Metabolism represents the body’s processes that direct
energy into storage, such as in fat, or into fueling normal growth,
development, and physical activity. Carbohydrates (including
complex starches and simple sugars), fat, and protein are the three
nutrient groups in our diet that provide the energy and building
blocks for metabolism and growth. Carbohydrates and fat pro-
vide most of the energy to keep our body’s machinery working,
including our muscles for locomotion and our vital organs such
as brain, liver, heart, lungs, and kidneys.

Carbohydrates are broken down in the intestine into smaller
sugars that can be absorbed into the circulation. (See Figure 1.1.)
Sugar or glucose is then transported from the blood across the
cell wall and into the cell where it is broken down further, pro-
viding a major source of energy. Alternatively, sugar may be
stored in the liver or muscle as glycogen, which is a complex car-
bohydrate that serves as an energy reservoir in times of energy
need. Fatty acids, a breakdown product of dietary fat, are the
other major sources of energy. Like glucose, they may provide
instant energy for cells or may be stored as fat for later energy
release.

For sugar to gain entry to most cells, it must be carried across
the cell wall by glucose transporters. This is where insulin first
comes into play.

Insulin is a hormone, which means it is a protein that is made
and secreted by specialized cells and then circulates in the blood-
stream and affects other organs and their function. Insulin is made
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{FIGURE 1.1 Digestion

Stomach
Pancreas

Food is broken into its building blocks, simple sugars from carbohydrates, fatty acids
from fat, and amino acids from proteins, and then absorbed into the blood from the
small intestine (1). The breakdown of the food groups is aided by chemicals secreted
by the pancreas (2). The pancreas also releases insulin, which helps transport sugar,
fatty acids, and amino acids into muscle, fat, and the liver (3).

in the pancreas, an organ located in the back of the abdomen.
Most of the pancreas makes digestive chemicals that help break
down nutrients from your food so that they can be absorbed in
the intestine. The pancreas also contains small clusters of cells
called “islets.” Although different types of specialized cells are in
the islets, the most important are the beta cells that make insulin.

These beta cells can sense the level of sugar in the blood, for
example after a meal. When blood-sugar level starts to rise, the
beta cells make and secrete insulin, which increases the transport
of sugar into the cells and keeps the blood-sugar level from ris-
ing too high. But the work of insulin has only just started at that
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FIGURE 1.2 Normal Glucose Absorption
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When insulin is present in adequate amounts, it binds to specialized receptors (like a
key fitting into a lock). The receptor-insulin complex results in glucose transporters
moving from inside the cell to the cell surface where it attaches to a glucose molecule
and moves it from the bloodstream inside the cell.

point. Insulin also stimulates the processes in the cells that direct
the storage of sugar as glycogen, the storage of fatty acids as fat,
and the use of amino acids, the building blocks of proteins. In
addition, insulin prevents protein breakdown, fat breakdown, and
glycogen breakdown. Therefore, insulin directs the storage of
energy and stimulates the building of tissue and growth. (See Fig-
ure 1.2.)

When blood-sugar levels fall, insulin production and secre-
tion shut down and all of the processes are reversed: sugar is
released from the storage depot instead of stored in muscle and
liver; fat is broken down and fatty acids released; and proteins are
broken down rather than synthesized. Insulin is like a traffic cop,
directing nutrients into storage and growth. When insulin levels
are low, the traffic moves in the opposite direction with energy
released from its storage sites.
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This is what happens in a healthy person. When something
disrupts any part of this finely tuned system, there is trouble.
Diabetes is by far the most common disease of abnormal
metabolism.

Type 1 and Type 2 Diabetes

The two main forms of diabetes are called type 1 and type 2 dia-
betes. Although they have different causes and, to a great extent,
affect different categories of people, they share three main
features.

First, type 1 and type 2 diabetes are both characterized by
metabolic abnormalities that include high levels of blood sugar
in the circulation, as well as increased levels of other nutrient
breakdown products that are released from their storage sites. See
Table 1.1. Second, decreased insulin secretion or a decreased sen-
sitivity to insulin action is the reason for these metabolic abnor-
malities. In the case of type 1 diabetes, the body makes no or
very little insulin because the insulin-secreting islets have been
harmed or destroyed. In type 2 diabetes, the body cannot meet
the increased insulin demands brought on by a condition called
insulin resistance.

TABLE 1.1 How We Diagnose Diabetes

Test Diabetes* level Prediabetes level

Fasting plasma glucose =126 mg/dL 100-125 mg/dL
Plasma glucose (sugar) is measured
after an overnight (8-hour) fast.

Oral glucose tolerance test =200 mg/dL 140-199 mg/dL
After fasting overnight, the patient

drinks a solution with 75 grams

of glucose. Plasma glucose is

measured 2 hours later.

Random plasma glucose** » 200 mg/dL
Plasma sugar is measured at
any time of day

*To make a diagnosis of diabetes, abnormal results should be confirmed with repeat testing.
**Diabetes can be diagnosed in the presence of typical symptoms.
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Third, both types of diabetes can result in long-term compli-
cations that affect the small vessels of the eyes, kidneys, and nerv-
ous system. These complications are related to the high levels of
blood sugar that are sustained over time and can result in serious
damage such as blindness, kidney failure, foot ulcers and ampu-
tations, and the dysfunction of other organs. Both types of dia-
betes also substantially increase the risk of developing heart
disease and stroke. In the short term, very high blood sugars, if
not treated, can lead to severe dehydration and can cause confu-
sion, coma, and even death.

Even with their shared features, the two types of diabetes are
quite different in many respects. Type 1 diabetes characteristi-
cally occurs in children and young adults (it was once called
juvenile-onset diabetes) and requires treatment with insulin for sur-
vival (type 1 also used to be called insulin-dependent diabetes). In
type 1 diabetes, the body’s immune system attacks the pancreas.
This autoimmune attack destroys the beta cells, leaving them
unable to make insulin.

The causes of type 1 diabetes are not fully understood. We
don’t know what triggers the immune system to start attacking
the pancreas, although certain inherited genes can make you
more vulnerable. However we do know that type 1 diabetes is
not primarily caused by lifestyle, being overweight, or obesity;
however, controlling body weight and exercising regularly are
important parts of the treatment. Maintaining blood-sugar levels
as close to the nondiabetic range as possible is critical to avoid
long-term complications.

Type 2 Diabetes: The Twentieth- and Twenty-First-
Century Epidemic

For years, type 2 diabetes was called adult-onset diabetes because
it usually begins later in life. In recent years, however, as more
children have become heavier at earlier ages, type 2 diabetes has
increasingly been seen in teenagers and young adults. Of all peo-
ple with diabetes, more than 90 percent have type 2 diabetes.
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Unlike type 1 diabetes, the development of type 2 diabetes is
strongly influenced by lifestyle.

There are two underlying causes of type 2 diabetes. One is
the development of insulin resistance. This condition causes the
tissues of the body to become less sensitive to the effects of
insulin. As a result, sugar circulating in the blood does not leave
the blood and enter the body’s cells as easily. For the blood sugar
to be lowered effectively and for the other “jobs” of insulin to
be carried out, more insulin is required. The second cause of type
2 diabetes is the inability to increase insulin to cope with
increased demand. Insulin resistance, decreased insulin secretion,
or both can result in the development of type 2 diabetes.

Various factors contribute to insulin resistance: being over-
weight, advancing age, a sedentary lifestyle, an inherited suscep-
tibility, and certain hormonal conditions such as polycystic ovary
syndrome. We don’t completely understand why insulin resistance
develops, and there is probably more than one explanation, but
recent research suggests that fat cells produce chemicals that cause
tissues to resist the effects of insulin. More fat cells, as in obesity,
make more of these chemicals. As a result, sugar can’t move into
cells and begins to accumulate in the blood, especially after meals.
The rising blood-sugar levels drive the beta cells to produce more
and more insulin to help push the sugar into the cells where it is
needed. And since rising blood-sugar levels also worsen insulin
resistance, a vicious cycle begins.

An estimated forty million people in the United States have
insulin resistance or prediabetes. They have minimally elevated
sugar levels because the pancreas is able to keep making enough
insulin. However, in 25 to 50 percent, the pancreas, after many
years of overwork, slowly loses the ability to maintain these high
levels of insulin. It can still make insulin, but not enough to keep
blood-sugar levels in the normal range. Over time, blood-sugar
levels drift up, resulting in diabetes.

Sometimes, the elevated blood-sugar levels lead to the usual
symptoms of diabetes that patients with type 1 diabetes develop:
frequent and excessive urination, increased thirst, fatigue, and
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weight loss. However, in many people who progress from predi-
abetes to type 2 diabetes, the rise in blood-sugar levels is insidi-
ous and may not cause any symptoms. This helps explain why as
many as one-third of the people who have type 2 diabetes don’t
even know that they have it and why the diagnosis is often
delayed by as much as nine to twelve years. It is important to
identify blood-sugar problems early on so that you can begin a
program to prevent diabetes or if you already have it so you can
begin to take care of it and prevent its complications. As with
type 1 diabetes, tight control of blood-sugar levels is required to
prevent serious and even life-threatening complications.

Metabolic Syndrome: Diabetes Plus

Metabolic syndrome is a constellation of problems that often
includes diabetes or prediabetes. What are the other conditions?
Being overweight, especially when extra pounds accumulate
around the midsection; having high or borderline-high blood
pressure; having high triglyceride levels; and having low HDL
(good) cholesterol. Specifically, you have metabolic syndrome if
you have diabetes or prediabetes and two or more of the following:

A large waist (forty inches or more for men and thirty-four
inches or more for women)

Borderline or high blood pressure (greater than or equal to
130/85 mmHg)

A high level of triglycerides (greater than or equal to

150 mg/dL)

Low HDL (under 40 mg/dL for men or under 50 mg/dL
for women)

It’s easy to overlook or brush aside the health implications of
a few extra pounds. Or of blood pressure creeping toward the
high end of the normal range. Or of slowly rising levels of blood
fats. Ignoring the cluster, though, is a big mistake. Doctors and
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researchers think that the impact of the metabolic syndrome on
health is more than the sum of its parts. Over the years, this col-
lection of health risks has gone by many names. Besides the
“deadly quartet,” it has also been called syndrome X, insulin-
resistance syndrome, diabesity, and the dysmetabolic syndrome.

Metabolic syndrome, although not as flashy or memorable as
some of the other names, is the term used by most clinicians and
researchers today.

Why Diabetes and Metabolic Syndrome Matter

The ultimate impact on health of type 2 diabetes and metabolic
syndrome is through cardiovascular disease. The cluster of fea-
tures associated with type 2 diabetes or the metabolic syndrome
is a highly potent recipe for heart disease and stroke. People with
type 2 diabetes or the metabolic syndrome have at least a two-
to fivefold increased risk of cardiovascular disease. The relative
risks are even higher in women with diabetes compared with
their counterparts who are nondiabetic. In addition, in the
United States, type 2 diabetes is the major cause of blindness,
kidney failure, amputations, and neurological complications, such
as impotence. Type 2 diabetes decreases life span by an average
of seven to twelve years.

Why Type 2 Diabetes Is Becoming More Common

If all of human history was represented by a twenty-four-hour
day, the nineteenth and twentieth centuries would be the last
twelve minutes of that day. Yet in that blink of a geological eye,
our lifestyle has changed more than in the previous hundred
thousand years. The implications of our current environment are
still playing out, but we are already seeing adaptations to our new
industrialized lifestyle that aren’t necessarily good. Simply put,
we’re moving our bodies less, eating more, and eating more of
the wrong foods.
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We're Moving Less: From Farm Worker to Couch Potato
The industrial revolution changed the type and amount of work
we perform. Before the industrial revolution, most of us did
labor-intensive, physically taxing work. Increasingly, machines
have reduced the hard physical work we have to do. “I’m going
to work™ has a very different meaning now from the meaning it
had one hundred years ago. Fewer and fewer of us perform phys-
ical labor, and more and more of us sit at desks for most of the day.

The clearest example of this shift in the work we do is in agri-
culture. In the 1700s, more than 90 percent of the U.S. work-
force farmed to grow their own food. Two hundred years later,
automated, mechanized manufacturing has reduced the number
of people working on farms to about 1 percent of the workforce.
Instead of farming, more people became factory workers, build-
ing the tractors and other farm equipment that would streamline
farming, making it more efficient and a less physically taxing way
of life. Not only was a smaller fraction of the population engaged
in farming, but farming had changed. The hard-featured, gaunt
farmer of the Grant Wood painting was replaced, at least to some
extent, by an overweight farmer driving an air-conditioned com-
bine and single-handedly harvesting many acres of corn or wheat
in a day. Although the fraction of the population working as
farmers in the United States has decreased by more than 90 per-
cent since the founding of the nation, these farmers now raise
enough food to feed much of the world.

Labor-saving devices—tractors, forklifts, assembly lines, rid-
ing mowers, snow blowers, vacuum cleaners, and paint sprayers—
have made not only farming but all of our physical activities less
demanding. Granted, these advances have left us with more time
for leisure activity. But the vast majority of us are not playing
more tag football, planting more tulip bulbs, or taking more
walks around the block after dinner. Instead, we’re watching tele-
vision, playing video games, and surfing the Internet. Sedentary
activities occupy far more hours of the day for most people than
physical ones do.
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A recent analysis of the National Human Activity Pattern Sur-
vey (NHAPS) paints a clear but startling picture of our culture.
The NHAPS surveyed 7,515 adults between October 1992 and
September 1994. Study volunteers were asked to record every-
thing they did and for how long. Not surprisingly, people spent
the most hours sleeping or napping (about eight hours per day on
average). But during waking hours, the top six activities (based
on the number of hours people spent doing them and energy
burned) were driving a car, doing office work (filing, typing),
watching TV or movies (at home or in a theater), taking care of
children (feeding, bathing, dressing), doing activities while sit-
ting quietly, and eating. On any given day, only 14 percent of the
population spent any time performing leisure-time physical activ-
ity (for example, swimming or planned “exercise”).

While activity levels vary from person to person, it’s clear that
our world discourages movement. In addition to changes in the
workplace and at home, schools have scaled back physical educa-
tion programs (daily participation in high school physical educa-
tion classes dropped from 42 percent in 1991 to 29 percent in
1999). Americans spend more time at work, albeit in sedentary
jobs, when compared to other developed countries, which puts
the squeeze on time that could be spent in physical endeavors.
And between 1990 and 2000 the number of people who com-
muted for more than thirty minutes per day increased from
roughly 20 percent to nearly 34 percent. Even when we do have
free time, we tend to use it passively. According to NHAPS,
adults spend nearly three hours per day watching TV or a movie,
and nearly an hour and a half each day on “activities performed
by sitting quietly.” As a culture, we’re growing roots to the sofa.

We're Eating More than We Need to:

From Famine to Buffets

Because of the mechanization of farming, food is more plentiful
and more affordable than ever before. For example, fish produc-
tion and the available supply of vegetables per capita have dou-
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What Is a Calorie?

The terms no carb, low carb, low fat, and high protein have all but
elbowed the word calorie out of our vocabulary. In fact, few people
even know what it means. A calorie is a measure of heat and
reflects energy quantity or expenditure. The amount of energy
contained in food is expressed in calories. Similarly, the amount of
heat given off by your body is expressed as calories expended or
"burned.” Using this common term for heat, or energy, allows us to
calculate the balance between the amount of energy contained in
food we eat and the amount of energy that we expend doing

specific activities—or just lying around.

bled in the past thirty years, exceeding population growth.
Despite the abundance of fresh produce, the fraction of total calo-
ries people derive from dietary fat and the consumption of satu-
rated fat, both of which are associated with heart disease, remain
highest in North America and Europe.

While the availability of large quantities of food is obviously
not in itself a bad thing, it has set the stage—or the table—for
overnutrition. That is, most of us take in more calories than we
burn. Not only is there plenty to eat, but we don’t have to expend
much energy to obtain a meal. The farmer’s lifestyle, where every
calorie consumed was balanced by a similar expenditure of
energy to grow the food, has all but disappeared.

In other words, it isn’t just the fast-food burger joint that’s the
problem. Most of the inconvenience and much of the work
required to obtain and prepare food have been reduced. Very few
of us hunt or farm for our next meal. Even fewer have to build
and maintain a fire to cook, pump water by hand, or even wash
dishes by hand. Supermarkets have made grocery shopping eas-
ier. One-stop shopping often includes conveyor belts that deliver
the food into the trunks of our cars (or home-delivery services
that bring food right to our doors). Freezers with large storage
capacity decrease the frequency of shopping, microwave cook-
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ing makes food preparation faster and easier, and dishwashers
make cleaning up nearly effortless. Vending machines and con-
venience stores also make access to food incredibly easy and
require virtually no expenditure of calories. We no longer have
to work—meaning to perform physical labor—to obtain or pre-
pare our food.

But that’s only half of this story. According to the Centers for
Disease Control and Prevention, Americans are eating more than
ever (see Table 1.2). Where do these excess calories come from?
It’s not just what we eat but how much. Serving sizes have
increased, both in the home and especially when eating out. Pre-
pared foods such as Hungry-Man-sized TV dinners (a dangerous
combination if ever there was one) and “single-serving” portions
of prepared foods, such as soups, have almost doubled in size.
Over the past twenty years, the size and caloric content of the
average egg, bagel, muffin, preformed hamburger patty, and
doughnut have grown by 20 to 50 percent. We have become
accustomed to giant, economy-size packaging and portions.

On average, Americans eat one in three daily meals out of the
home, and competition for customers has resulted in a virtual war
to provide large quantities of relatively inexpensive food in fast-
food and other restaurants. High-calorie meals abound in fast-
food restaurants, an American invention of the 1950s.
Hamburgers have become cheeseburgers, double cheeseburgers,
double-bacon cheeseburgers, and “truck burgers” (with a fried
egg on top). Steak restaurants offer sixteen- , twenty-four- , and
even thirty-two-ounce steaks and prime ribs. A typical restau-

TABLE 1.2 Changes in Food Intake from 1971 to 2000

1971 2000
Average daily calorie intake (men) 2,450 2,618
Average daily calorie intake (women) 1,542 1,877
Percentage of calories from carbohydrates (men) 42.4% 49.0%
Percentage of calories from carbohydrates (women) 45.4% 51.6%
Percentage of calories from fat (men) 36.9% 32.8%
Percentage of calories from fat (women) 36.1% 32.8%
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rant prime rib provides 3,410 calories—2,200 of them (or 65
percent) from fat. That’s nearly all the calories you would need
to survive nicely for two days. All-you-can-eat buffets, pizzas
with cheese injected into the crust that come with a pastry dessert
as a freebie on the side, and ninety-six-ounce sodas (which
exceed the volume of the normal human stomach) are but a few
other examples. (See Table 1.3)

We're Eating the Wrong Foods

Not only are we eating too much food, but too many meals con-
tain the wrong kinds of food. Processed, high-fat, low-fiber
foods with refined sugars are inexpensive and easy to quickly
grab almost anywhere. Unfortunately, they make up a large part
of the American diet and are loaded with saturated and trans fats,
both of which are associated with atherosclerosis and heart dis-
ease. Even single-serving packages of potato chips, nuts, and
cheese crackers routinely have 250 to 400 calories with 35 to
50 percent derived from fat. On a recent four-hour cross-
country flight, I was given a snack box that contained a 0.5-
ounce bag of potato chips, 1.35 ounces of cheese crackers, a
0.5-ounce box of raisins, a 0.7-ounce package of cookies, and a

TABLE 1.3 What's in a Fast-Food Meal?

Fast-Food Meal Calories Fat(g) Protein (g) Carbs (g)
McDonald’s hamburger, small fries,
and 16-ounce Coke 690 24 18 103

2 slices Domino's pepperoni
hand-tossed classic pizza and
2 Cinna Stix 824 32 28 106

Kentucky Fried Chicken Original
Recipe chicken breast, side of
potato salad, and 20-ounce Pepsi 860 28 42 119

Subway 6-inch turkey, roast beef,
and ham sub, and 1-ounce bag
of potato chips 470 16 26 62

Starbucks whole milk grande
cappuccino (16 ounces) and
blueberry muffin 530 27 13 62
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chocolate bar. This totaled 500 calories—45 percent from fat
(twenty-five grams of fat, six grams of which were saturated)
and 48 percent (sixty grams) from carbohydrate. My total energy
expenditure during the flight amounted to approximately 350
calories (I sat in my seat with no physical activity other than
the “work” of changing the movie).

Many of us eat fast food at least several times a week. Table
1.3 gives you a hint of what you're really getting for your dollar.

How Our Lifestyle Has Made Us
Vulnerable to Diabetes

In 1985, an estimated 30 million cases of diabetes existed world-
wide. This number increased to 177 million in 2000 and is esti-
mated to rise to at least 370 million by 2030, almost all from type
2 diabetes associated with aging, obesity, and inactivity. In the
United States, the numbers of cases of diabetes and obesity have
risen in parallel. Diabetes and prediabetes affect 18 million and
almost 40 million persons, respectively, and the metabolic syn-
drome affects almost 25 percent of the U.S. population.

It is all too easy to ascribe these alarming statistics to the
increased numbers of the very obese and the very old. But only
about 2.3 percent of the population is severely obese and only 3.3
percent of the population is older than eighty—small percentages.
The major public health problem is not caused by very large or
very old people. Most cases of diabetes and prediabetes are caused
by the ever-increasing population that is overweight or only mod-
estly obese. The fraction of the U.S. population in 2000 that was
overweight (defined as a body mass index, or BMI, between 25
and 30) increased to almost 35 percent, and the fraction that was
obese (BMI of 30 or greater) increased from 13 percent in 1960
to almost 31 percent in 2000. (See sidebar on measuring your
BMLI.) Thus, the fraction of the U.S. population that is either
overweight or obese has risen to an astounding 65 percent.
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Are You a Healthy Weight? Measuring
IYour BMI

Body mass index, or BMI, is a convenient measure of whether your
weight is appropriate for your height. Because taller people will
weigh more than shorter people, the calculation takes your weight
(in kilograms), divides it by your height (in meters squared), and
comes up with a measure in kg/m2. The calculation can also be
performed if you know your weight and height only in pounds and
feet and inches, respectively (see Table 1.4).

The BMI provides a measure of weight for height; it does not
provide a direct measure of obesity, meaning who has excess body
fat. Nevertheless, for the vast majority of people, a high BMI
(between 25 and 30 is defined as being overweight, and 30 or
above is considered obese) is synonymous with having too much
body fat. Rarely, bodybuilders and other trained athletes may have
“excess” weight and a high BMI that is composed not of fat but of

muscle. For most of us, this is not the case.

Estimating Your Body Mass Index (BMI)
You can use Table 1.4 to estimate your body mass index. First,

select your weight (to the nearest ten pounds) in one of the

Industrialized Society Disease in the “Third World"
The changes in lifestyle in North America and Europe have
occurred slowly over centuries, but today we can see those
changes as in time-lapse “photography.” Take for example the
island of Nauru, in the Central Pacific. Until the 1950s, Nauru
island lifestyle consisted of very limited subsistence farming as
well as fishing. Diets were largely composed of fish, island veg-
etables, and plantains. The people were largely cut off from the
outside world, and there was little in the way of industry.
Around 1960, investors recognized that Nauru’s phosphate-
rich soil held great financial potential as fertilizer. By 1976, the
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columns across the top. Then move your finger down the column
until you come to the row that represents your height. Inside the
square where your weight and height meet is a number that is an
estimate of your BMI. For example, if you weigh 160 pounds and

are five feet seven inches, your BMl is 25.

TABLE 1.4 Estimating Your BMI
Height Weight (In Pounds)

100 110 120 130 140 150 160 170 180 190 200 210 220 230 240 250
50" 20 21 23 25 27 29 31 33 35 37 39 41 43 45 47 49
51" 19 21 23 25 26 28 30 32 34 36 38 40 42 43 45 47
52" 18 20 22 24 26 27 29 31 33 35 37 38 40 42 44 46
53" 18 19 21 23 25 27 28 30 32 34 35 37 39 41 43 44
54" 17 19 21 22 24 26 27 29 31 33 34 36 38 39 41 43
55" 17 18 20 22 23 25 27 28 30 32 33 35 37 38 40 42
56" 16 18 19 21 23 24 26 27 29 31 32 34 36 37 39 40
57" 16 17 19 20 22 23 25 27 28 30 31 33 34 36 38 39
58" 15 17 18 20 21 23 24 26 27 29 30 32 33 35 36 38
59" 15 16 18 19 21 22 24 25 27 28 30 31 32 34 35 37
510" 14 16 17 19 20 22 23 24 26 27 29 30 32 33 34 36
511" 14 15 17 18 20 21 22 24 25 26 27 28 30 32 33 35
60" 14 15 16 18 19 20 22 23 24 26 27 28 30 31 33 34
61" 13 15 16 17 18 20 21 22 24 25 26 28 29 30 32 33
62" 13 14 15 17 18 19 21 22 23 24 26 27 28 30 31 32
63" 12 14 15 16 17 19 20 21 22 24 25 26 27 29 30 31
6'4" 12 13 15 16 17 18 19 21 22 23 24 26 27 28 29 30

small population of Nauru was one of the wealthiest in the world.
The toil of farming and fishing disappeared in a single genera-
tion. Motorbikes and cars replaced walking as the common mode
of transportation, imported food was sold in the grocery stores,
and electric appliances and televisions became commonplace.
The impact of this sudden and dramatic change in the lifestyle
of the citizens of Nauru was profound. Before industrialization,
obesity and diabetes were virtually unknown; however, by 1976,
the average Nauruan was obese. The obesity and inactivity were
a potent combination: 34.4 percent of the population had devel-

oped diabetes.
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Lifestyle and Type 2 Diabetes

You can see now why lifestyle is so important in causing (and
potentially preventing) type 2 diabetes. During the same time
that our lifestyle has changed, type 2 diabetes has transformed
from a disease that was barely recognized to one that affects 8
percent of the entire adult population, 13 percent of those older
than forty, and 20 percent of those older than sixty-five. Being
obese substantially increases the risk of developing diabetes, but
even being a little bit overweight increases the chances of devel-
oping diabetes.

Similarly, our sedentary lifestyle, independent of obesity,
increases the risk of developing type 2 diabetes. Inactivity leads to
insulin resistance and prediabetes, both of which lead to type 2
diabetes. Some of the pernicious effects of inactivity are second-
ary to obesity, but inactivity also makes our muscles less sensitive
to the effects of insulin.

In addition to advancing age, being overweight or obese, and
inactivity, inheritance plays a large role in diabetes. Although all
of the specific genes that underlie obesity, the metabolic syn-
drome, and diabetes have not been identified, it is clear that the
risk of developing these conditions and diseases is inherited. But
how can we explain the widespread inheritance of diseases, the
effects of which are so devastating? How would Darwin explain
the natural selection process that leads to diabetes? The wide-
spread inheritance of risk for obesity, diabetes, and the insulin
resistance that underlies much of type 2 diabetes does make sense
according to a theory called the “thrifty gene hypothesis.” Until
just a few centuries ago, human beings lived in peril of famine.
During times of famine, “thrifty” genes that decreased energy
expenditure were highly advantageous to human survival:
because the energy people took in was small, and because of dif-
ficulty in finding food, burning less energy protected people
against starvation.

However, according to the thrifty gene hypothesis, genes that
protect us during famine make us vulnerable when food is plen-
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tiful. An adaptive response has become maladaptive. Put another
way, genes that protected our primate ancestors for nearly a mil-
lion years have made our species vulnerable in the past few hun-
dred years because, for most of us, food has become readily
available and the need to do hard physical work has been reduced.

The consequences of this maladaptive response are profound.
Obesity, diabetes, and metabolic syndrome—and the cardiovas-
cular disease that accompanies them—represent the major public
health problems not only in the Western world but increasingly
in Asia, Africa, and South America. The inherited propensity to
develop type 2 diabetes emerges when unhealthy lifestyle changes
and obesity come into play. If a person with a genetic risk for type
2 diabetes doesn’t become obese, the disease may never develop.

We cannot change our “thrifty” genes, but we can change our
lifestyle. Moreover, there is now hard data—most notably from
the multicenter Diabetes Prevention Program study—showing
that lifestyle changes really work. You don’t need to eat only cer-
tain types of foods or train for a marathon. Very simple changes
that nearly anyone can make are clinically proven to protect
against the metabolic syndrome, prediabetes, and diabetes. The
rest of this book will tell you what those changes are and show
you how to incorporate them into your life.
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Why We Gain Weight:
The Arithmetic
of Obesity

With more than 60 percent of the population either overweight
or obese, weight gain is a problem that apparently affects most of
us. The usual explanations for those extra few—or more—
pounds range from, “The holidays killed my diet,” to, “I couldn’t
get to the gym this week,” to, “My scale must be broken.”

However, there is a simple (yet somewhat painful) reason for
weight gain: it’s the calories!

We take in fuel in the form of food. The energy we extract
from food fires our basic biological functions and provides the
energy we need to work, play, think, and survive. But what hap-
pens when we take in more fuel than we use? In your car, unused
gasoline sits in the tank until it’s needed. In your body, unused
fuel gets stored for future use as fat. Any imbalance between
energy in and energy out results in weight gain or loss. This sim-
ple equation explains virtually all we need to understand about
why we gain or lose weight.

Copyright © 2005 by the President and Fellows of Harvard College. Click here for terms of use.
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How We Turn Food into Fuel

The tissues in your body don’t know a corned beef sandwich
from an apple. That’s because all foods are digested and converted
into their elements: sugars from carbohydrates, triglycerides and
fatty acids from dietary fat, and amino acids from protein. These
breakdown products travel in the bloodstream until they are
either used for energy or growth or are stored. Some of the sugar
that is not used immediately for energy can be squirreled away
in the liver as a type of carbohydrate called glycogen. When the
body needs energy, it reaches into these reservoirs. But liver
glycogen stores are small and supply only enough energy to meet
energy demands for six to eight hours.

The glycogen stored in muscle is another energy source, but
it is available only to supply the exercising muscle and can’t be
used to provide energy for other organs. Protein, which is found
in muscle, the heart, and the diaphragm, can also be used as a fuel
source, but it is tapped only during prolonged fasting or starva-
tion. The risk of digesting the body’s protein for fuel is that a
person cannot live long after losing too much of the muscle that
makes up these vital structures. That leaves fat as our main store-
house of energy, accounting for more than 75 percent of all
stored energy. Fat is well suited to serve this role because it is
such a high-density energy source. Ounce for ounce, fat contains
twice the energy of blood sugar or glycogen.

How We Use the Fuel from Food

We use a lot (roughly 75 percent) of the energy we burn on a
daily basis just to keep our body functioning “at rest”—that is,
to maintain normal body temperature; keep the heart beating;
enable the kidneys, liver, brain, peripheral nervous system, and
other vital organs to do their jobs; and fuel the processes that
allow the replacement and growth of cells. Scientists call this
baseline energy requirement the resting energy expenditure

(REE) or the basal metabolic rate (BMR). The REE is defined
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Energy for Survival

The average-sized person needs roughly two thousand calories per
day just to maintain basic bodily functions. Typical fat stores can
provide enough fuel to keep a person alive for almost two months

without food.

as the energy you need when you are performing no significant
physical work (for example, when you’re planted on the sofa
watching TV or sleeping).

So what else are our energy requirements? We need energy
to eat and digest our food. This is called diet-induced thermo-
genesis and typically requires fifty to one hundred calories
expended per day. If you combine the REE and diet-induced
thermogenesis, a person of average height and weight (say five
feet eight inches and 154 pounds) who is a total couch potato
burns nearly sixteen hundred to two thousand calories a day just
by living and eating.

The other significant use of energy is physical activity. Each
time we move our arms or legs we use energy to power our mus-
cles. Common daily activities such as walking, lifting, and even
driving use relatively small amounts of energy. More strenuous
physical activities such as jogging, playing basketball, or swim-
ming use more calories. However, even relatively trivial activi-
ties add to the energy expenditure side of the equation. Standing
instead of sitting, walking to the refrigerator instead of keeping
a six-pack in a cooler by the sofa, or climbing the stairs to the
bedroom instead of sleeping on the couch—head nestled in
potato chips—all contribute to burning calories. Even twitching,
fidgeting, or jiggling your leg takes energy, and while none of
these activities or small movements burn very many calories,
overall, people who fidget, jiggle, or stand much of the day, or
who regularly take the stairs rather than riding the elevator, use
more calories in their usual daily activities than calm, sitting, ele-
vator riders.
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When Energy In Exceeds Energy Out

When we eat more calories than we use up, we gain weight; that
is, we store the excess energy in the form of fat. Conversely, when
we use more calories than we take in, we lose weight; that is, we
tap into energy stores, usually starting with our fat stores.

Considering the large number of calories an average-size
(five-feet ten-inch, 175-pound) adult eats in a year to maintain a
steady weight—twenty-six hundred calories per day, which trans-
lates to nearly one million calories per year—even the slightest
imbalance between energy consumed and energy expended could
result in substantial changes in weight. Here’s an example.

A moderately active adult man who is five feet ten inches tall
and weighs 175 pounds expends approximately 2,600 calories per
day (about 1,800 calories as REE and 800 calories for physical
activity). If he eats two cookies per day (120 calories) on top of
what he needs to fuel his energy expenditures, he will be out of
balance by almost 44,000 calories over the course of one year.
He’ll store that unused energy as ten pounds of weight gain.

Now suppose that same man does not eat the extra calories
each day. Instead, he decides to drive his car the one mile to the
bus stop (he could walk there or ride his bike), or he takes the
elevator instead of walking the three flights of stairs to his office.
He’s not eating more, but he is moving just a little less, and that
means he’s using about one hundred fewer calories per day. At the
end of a year, those extra calories also get stored as ten pounds
of fat.

At first glance, you wouldn’t think that innocent cookies or a
tew blocks of walking could have such a big impact on weight
gain or loss. But the math shows us that it does.

Weight Gain Myths

Now, with an understanding of the body’s energy balance, let’s
look at some of the most common myths about the causes of
weight gain and weight loss and see how much truth is in each.
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“I Don't Know How | Gain Weight; | Eat Like a Bird.”

Next to “the check is in the mail,” this may be one of the most
frequent and inaccurate statements out there—unless the bird in
question is a giant condor. The only way to gain weight is to eat
food with more energy content than the energy that we expend.
Remember that our resting energy expenditure translates into
average-sized men or women expending approximately sixteen
hundred to two thousand calories per day even if they never get
out of bed. Bigger people expend more calories at rest and need
more calories to maintain their weight. That means that we have
to eat at least sixteen hundred to two thousand calories just to
maintain our weight. So, “eating like a bird” but gaining weight
is not possible. Several studies have demonstrated that overweight
or obese persons consistently underestimate how much they eat.

“I Have a Slow Metabolism; That's Why | Can't

Lose Weight.”

In general, our basal metabolism (how much energy we burn
while resting) is affected by age and weight. Larger people have
higher, not lower, metabolic rates. It’s like heating a home—
larger homes need more energy to keep them warm. As we age,
metabolism tends to drop as we lose muscle mass and often cur-
tail activity.

That said, some people really do have a sluggish metabolism—
although this is quite rare—that may explain why they gain
weight or struggle with weight loss. For example, an underactive
thyroid decreases energy expenditure. (And an overactive thy-
roid ramps up energy expenditure, explaining in part why peo-
ple with this condition lose weight.) But if your thyroid gland is
normal and you think that a little extra thyroid hormone will
help you lose weight, don’t. Not only is it potentially dangerous,
but it simply doesn’t work.

You might be surprised to learn that weight loss can actually
decrease metabolism. But it makes a lot of sense. Smaller econ-
omy cars use less gas, and smaller bodies require less food. What'’s
most discouraging about this is that as weight goes down with
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dieting and basal metabolic rate falls, the diet that helped you lose
weight at first may not be enough to help you reach your goal
weight. You will need to reduce your calories further or increase
your energy expenditure. Many programs recommend increas-
ing activity levels to get over this barrier and to promote further
weight loss.

“Develop Washboard Abs with Only Four Minutes of
Exercise per Day.”

Midrift-revealing clothing has made people more aware of the
appearance of their abdominal muscles. “Six-pack” or “wash-
board” abdominals, or abs, are all the rage, and marketers are tak-
ing advantage. Most of us have seen advertisements for gizmos
that will sculpt perfect abdominal muscles in “only minutes a
day.” Or, for the really busy among us, there are passive exercise
devices that deliver small electric shocks to the abdominal mus-
cles and guarantee washboard abs with no sweat equity.

The unvarnished truth behind “cut” abs is that no matter how
hard you work those muscles (or which device you buy with
“four easy payments”), you won’t see washboard abs if you have
a layer of fat over the muscle. And it takes a very low body-fat
percentage before any of us will look like the “after” pictures we
see in those ads. Total body fat has to be less than 12 percent and
probably less than 10 percent before you can see the abdominal
muscles, no matter how toned. There are no proven ways to “spot
reduce” abdominal fat, so you can do sit-ups or use a “crunch-
ing device” or any manner of abdominal workout machines for
forty minutes a day, but unless you lose the fat—which usually
means weight loss—your abdominal muscles will remain hidden
from view.

Why Weight Is Important to Diabetes Prevention
and Treatment

Now you know the immutable math of energy balance. Actually,
you probably “knew” it all along. The good news is that you can
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use this math to your advantage to develop effective ways to
achieve and maintain a healthy weight. In Chapter 1, we briefly
described how being overweight alters the way the body metab-
olizes food, which can lead to high blood-sugar levels. So care-
ful attention to weight is a key part of any diabetes prevention or
treatment program.

This book will describe a proven program to maintain a
healthy weight. How do we know it works? It’s based on prin-
ciples tested and proved in a major clinical trial called the Dia-
betes Prevention Program (DPP). We will share with you not
only what we’ve learned during the development and conduct of
the DPP and other studies but the stories of people who have
made the program work for them. Next, we will briefly describe
how the science of diabetes prevention and care evolved. Then
we’ll tell you how to put those principles to work for you.
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Proof That Lifestyle
Matters: The Diabetes
Prevention Program

Don’t you already know a lot about diets and exercise programs?
Unless you've been living in a cave, cut off from all communica-
tion, you probably do. You have, like the rest of us, probably been
flooded with advertisements and party talk about how to “eat
healthy” and lose weight. Weight loss programs abound. In addi-
tion to the potential health benefits of weight loss, its cosmetic
appeal has spawned a multibillion-dollar weight loss industry that
includes diet books and programs, food supplements, over-the-
counter and prescription medications, stomach-restriction surgery,
and plastic surgery. It also includes exercise books, tapes, videos,
television shows, and equipment; Jazzercise; step and bicycle aer-
obics; yoga exercise; combat yoga; sweat yoga; and Tae Bo.
Indeed, health clubs have grown in parallel with the size of our
waists.

The enthusiasm for so many approaches to weight loss must
be because none of the programs is overwhelmingly effective.
The recurring failure of the programs has led an increasingly
obese population to search, in desperation, for any answer. And
although plenty of “answers” are out there, virtually none of
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them has been put to the scientific test. We don’t have an answer
to a very simple question: do the programs work? This question
must be answered not just in the short term, when almost any
program can work, but in the long term; we don’t know whether
the programs are effective over a long enough period of time to
improve health. In this and subsequent chapters, we summarize
what is known scientifically about what works—and what
doesn’t—for losing weight and improving health. Of the many
health goals that weight loss and increased physical activity might
achieve, preventing diabetes may be the most important.

As we described in Chapters 1 and 2, the origin of the dia-
betes epidemic can be clearly traced back to changes in lifestyle.
In the absence of our current maladaptive lifestyle, diabetes and
its complications would probably be relatively rare. If that is so,
would a program to reverse our current maladaptive lifestyle pre-
vent diabetes? If we could restore at least some elements of the
“farmer’s life,” could we reduce the risk of developing diabetes?
To know the answers requires a scientific study.

In the past few years, several such studies have proved that you
can protect yourself against getting diabetes by changing your
lifestyle and that most people can make the changes successfully.
As members of the Diabetes Prevention Program Research
Group, we helped to organize the largest of those studies. To
explain what these studies have shown, we first need to explain
the kinds of scientific studies that have led to the program that
we describe in this book.

Observational Studies: The First Scientific Studies
of Nutrition and Exercise

Until the twentieth century, anyone recommending a particular
diet or exercise program did so without any reliable scientific evi-
dence to support it. They might have observed the results of dif-
ferent diet or exercise routines and then drawn conclusions.
Sometimes their powers of observation were good, and—when
proper scientific studies were eventually performed—they turned
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out to be right. Other times they were wrong but had no way of
knowing it. Without a scientific method of comparing one
approach versus another, enthusiasts could conclude pretty much
anything they wanted. The English philosopher Roger Bacon
noted, “For what a man had rather were true, he more readily
believes.” Barbers, shamans, gurus, and doctors could become
true believers in their ineffective nostrums.

The first scientific studies of nutrition and exercise began in
the middle of the twentieth century. The initial studies were
called observational studies. In an observational study, a group of
people is examined at least once (a cross-sectional study) or, more
typically, is followed over time (a longitudinal study). Informa-
tion—or data—regarding nutrition and exercise is collected with
standardized methods and as objectively as possible. In addition,
these observational studies collect information about any diseases
or conditions that develop over time.

In such observational studies, the investigator can ask whether
people who eat certain foods (for example, high-fat and high-
calorie diets) or who exercise to a certain degree (for example,
for an hour or less a week) have a greater tendency to develop
disease than the members of the population who behave differ-
ently (for example, eat low-fat, low-calorie diets). If there are cer-
tain diet or exercise patterns that are associated with a greater
risk of certain diseases, then it is possible that those diet and exer-
cise patterns increase the risk of those diseases—possible, but not
proved.

Why does an observational study not prove a direct connec-
tion between a particular diet or level of activity and disease? The
reason is that an association cannot prove causality. For example,
if an observational study were to show that people who eat high-
fat and high-calorie diets are more likely to develop diabetes, it
might not have been the diet that caused the diabetes. There
might have been something else about the people who chose such
a diet—maybe they thought they were at high risk for diabetes
and thought that a high-fat diet would be good for them. Or per-
haps people who eat a high-fat and high-calorie diet follow some
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other behavior, such as smoking or taking a particular medicine,
that actually caused the diabetes. Observational studies have
proved immensely valuable in pointing out factors (such as par-
ticular diet and exercise patterns) that are associated with
increased risk of disease. But they cannot prove that those pat-
terns cause disease.

To prove causation requires a different type of study from a
purely observational one. It requires an experiment in which the
investigator manipulates the factor that he or she thinks causes a
specific outcome. The factor might be a low-calorie diet or a
medicine or both. These types of experiments are called ran-
domized controlled clinical trials. Observational studies and ran-
domized controlled clinical trials are discussed in more detail in

Appendix A.

Why Randomized Controlled Clinical Trials Are
So Important

A randomized controlled clinical trial is a true experiment. To
perform a controlled clinical trial of a diet and exercise program,
the investigator first needs to enlist the participation of research
volunteers. The choice of volunteers to be recruited will depend
on the goals of the study. For example, in the Diabetes Preven-
tion Program we and our colleagues chose individuals at high risk
to develop diabetes.

What distinguishes a randomized controlled clinical trial from
an observational study is that the people recruited to participate
in the study are assigned at random either to be in the experi-
mental intervention group or to be in the group that receives
either standard therapy or sometimes no therapy (the “control
group”). All of the study subjects are then followed, sometimes
for years, to see whether there is a difference in the development
of diseases between the two—or more—groups. The random—
by chance—assignment of the groups means that the two groups
most likely will be similar at baseline, before the interventions
are applied. Therefore, if a particular disease develops less often
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in the subjects assigned to the experimental intervention pro-
gram, compared to those assigned to the control program, then
researchers can conclude that the experimental intervention
almost certainly caused the reduced risk of disease.

The Diabetes Prevention Program

With support from the National Institute of Diabetes, Digestive
and Kidney Diseases of the National Institutes of Health, a group
of clinical investigators from around the United States developed
a program with the goal of preventing diabetes and put that pro-
gram to a scientific test. The Diabetes Prevention Program, or
DPP as it was called, involved 3,234 people who did not have dia-
betes but who were at high risk for developing diabetes. The DPP
was the largest study of lifestyle changes to prevent diabetes that
has ever been conducted. The study participants were all adults
(older than twenty-five) and overweight or obese, and they all had
impaired glucose tolerance (IGT). IGT is a condition in which
blood-sugar levels are elevated after a standardized test called
the oral glucose tolerance test, but not high enough to be consid-
ered diabetic. People with this condition are on the road to devel-
oping diabetes, which is why IGT is now called prediabetes. The
DPP volunteers were ethnically diverse, including approximately
50 percent Caucasians and 50 percent of the ethnic-racial groups
at particularly high risk for diabetes such as African-Americans,
Hispanic-Americans, Asian-Americans, Pacific Islanders, and
American Indians.

The DPP was supported by grants from the government, the
American Diabetes Association, and several companies that make
products involved in treating diabetes.

The DPP lifestyle program was directed at achieving long-
lasting changes in the behaviors that cause weight gain and a
sedentary lifestyle. Although the goals of the lifestyle interven-
tion were not intensive, the training to change the ingrained
behaviors of a lifetime was intensive. The people assigned to the
lifestyle intervention group were asked to lose 7 percent of their
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initial weight. This amounted to an average of only fifteen
pounds per person. In addition, they were asked to be more phys-
ically active, with 150 minutes per week of moderate-intensity
activity. To achieve these goals, the lifestyle participants were
given individual teaching with a core curriculum designed to
retrain them in a lifestyle that would lead to weight loss and
increased activity.

The DPP program was not a “one-size-fits-all” program.
Instead, we worked with the people in the lifestyle intervention
group of the study to find specific nutrition and exercise pro-
grams that would work for them. We identified and addressed
specific barriers to changing behavior—whether it was shopping,
cooking, eating, or physical activity. This comprehensive behav-
ioral approach paid off. It resulted in sustained weight loss and
increased activity levels that translated into fewer of these peo-
ple developing diabetes. Some examples of the basic options of
the DPP are presented in this book, so that we can provide you
with the same information and options given to the people in the
study. And we very much hope you’ll experience the same
success.

The specific lifestyle changes required to achieve the weight
and activity goals were as varied as the population being studied;
however, the major thrust was to decrease the amount of fat in
the diet. This strategy was chosen because fat carries more calo-
ries per gram than carbohydrates or protein, and because it is rel-
atively easy for a person to identify fatty foods and limit them.
Program participants were taught to shop for, cook with, and eat
less fat. The goal of increased physical activity was to help lose
weight and maintain weight loss by increasing energy output.
Exercise also was expected to prevent diabetes by increasing mus-
cle sensitivity to insulin (as explained in Chapter 2).

The specific lifestyle goal related to activity was to perform
moderate-intensity activity for at least thirty minutes per day, five
days per week. Some of the DPP volunteers in the lifestyle group
chose to participate in competitive sports, ballroom dancing, or
swimming, but for most of them, activity consisted of brisk-
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paced walking. This could be done outside, in malls, at lunch
hour, while walking the dog or pushing a stroller, or after dinner.

This program worked: most people reduced fat, and therefore
calories in their diet, exercised for an average of thirty minutes
per day, lost weight (an average of fifteen pounds), and kept most
of it off during the three years of the study. Most important,
lifestyle intervention was effective in preventing diabetes. The
people in the lifestyle intervention group were 58 percent less
likely to develop diabetes over a three-year period than the peo-
ple in the control group. In the United States, if these results
were applied to the population at high risk to develop diabetes
(such as those recruited into the DPP), which is more than ten
million people, this would reduce the annual occurrence of new
diabetes cases from 800,000 to fewer than 400,000 cases per year.

Because the DPP combined both diet and exercise changes,
we could not measure the effects of diet alone or exercise alone.
However, other analyses of the results of the study indicate that
the changes in diet that resulted in weight loss had a dominant
role in preventing diabetes, while the exercise program was
important in sustaining the weight loss.

So, by addressing the lifestyle changes that have contributed
to the development of diabetes, the DPP showed that diabetes
can be prevented—it is not inevitable. The results from two
smaller but similar studies conducted in China and Finland have
shown similar results as the DPP. These studies—conducted in
different societies among people with different lifestyles and
genetic makeup—emphasize that the DPP’s message is universal:
lifestyle changes work in preventing diabetes.

We will talk more about the DPP in subsequent chapters.

Lifestyle Changes Work in China and Finland, Too

Before concluding that the results of a study are universal, sci-
entists often wait to see if similar studies come to the same results.
Two studies like the DPP have been published in recent years,
and they came to similar conclusions.
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The DaQing Study in China

The prevalence of type 2 diabetes in China is low, compared to
in the United States. However, Chinese society is being “West-
ernized,” and the Chinese population is experiencing changes in
lifestyle similar to those that occurred in the United States in the
twentieth century. The number of Chinese who have left the
physical labor of farming in the past several decades has been esti-
mated to exceed the entire U.S. population. Predictably, the
prevalence of diabetes has increased by almost fourfold—from
1.2 percent to 4.5 percent of the population—in fewer than
twenty years. With more than a billion people in China, this
translates into a huge number of new cases of diabetes.

To deal with the rising problem of diabetes, a randomized
controlled clinical trial was performed in China. The DaQing
study was unlike the DPP in that it tested diet and exercise strate-
gies separately as well as in combination. Like the DPP, the
DaQing study included people who were at increased risk for
developing diabetes.

The results of the DaQing study showed that the lifestyle
intervention groups were much less likely to develop diabetes
over a six-year study period. In the part of the DaQing study that
separately examined the impact of dietary change alone and exer-
cise alone, both dietary and exercise change were found to be
effective in reducing diabetes development.

The Diabetes Prevention Study in Finland (FDPS)

This study, conducted in a Westernized and developed nation
(such as the United States), used a combined diet and exercise pro-
gram (as did the DPP). The weight loss goal was at least 5 percent
of initial weight, achieved with a high-fiber, low-fat diet. The
activity goal was thirty minutes per day of moderate-intensity
activity. As in the DPP, the study participants had individual coun-
seling to change lifestyle. Again, the participants in the study gen-
erally were able to follow the program, lost weight—although not
as much as the DPP lifestyle participants—and kept it off. They
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had exactly the same reduction in the risk of getting diabetes as
seen in the DPP: 58 percent.

Together, the DaQing and FDPS studies reinforce the mes-
sage of the DPP study: if you are at risk for developing diabetes,
there is a lifestyle program of diet and exercise that you can fol-
low successfully, and that will cut your risk of developing dia-
betes by more than half. The program can be shaped to fit your
preferences and tastes and the realities of your life. And it works
for people all over the world.

Lifestyle Changes Also Work for Other Heart
Disease Risk Factors

One of the reasons that preventing diabetes is so important is that
people with diabetes have a higher risk of developing heart dis-
ease. Observational studies have found various lifestyle factors
that are associated with an increase in risk of heart disease, and
many overlap with factors that increase the risk of diabetes:

Low activity levels are associated with increased risk of
atherosclerosis and death from heart disease and stroke.
Higher activity levels are associated with decreased risk of
cardiovascular disease and death. In most studies, those who
exercise regularly have a 23 to 29 percent reduction in
death compared with those who exercise least.

Better fitness—a more direct measure of physical fitness and
ability to perform exercise—is associated with a 46 percent
decrease in death, comparing the 25 percent who are most
fit with the 25 percent who are least fit.

Any combination of obesity, sedentary lifestyle, smoking,
and high-fat, low-fiber diets increases the apparent risk of
developing diabetes and heart disease.

A “Western” dietary pattern that includes more red meat,
french fries, high fat consumption, refined grains, and
sweets is associated with increased risk, while a diet with
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more fruits, more vegetables, less fat, and more poultry and
fish and fish oils is associated with lower risk for
atherosclerosis.

Some types of fat, such as polyunsaturated and
monounsaturated fats, decrease risk for atherosclerosis,
while higher dietary intake of saturated fat and trans-fatty
acids (these are created with partial hydrogenation, a
process used to increase the shelf life of polyunsaturated
fatty acids, such as margarine) increases risk.

Moderate alcohol intake—one to two drinks per day—is
associated with decreased risk for atherosclerosis.
Smoking increases risk for heart disease, stroke, and
especially vascular disease affecting the lower extremity.

Randomized Controlled Clinical Trials

Based on the results of observational studies, noted previously,
several randomized controlled clinical trials have been conducted
to see if changes in lifestyle can reduce risk factors for heart dis-
ease or can reduce the risk of heart disease itself, along with other
diseases caused by atherosclerosis. (See Appendix A for more
information about such types of studies.) Those studies have
shown the following:

Maintaining a weight loss diet and exercise, reducing salt,
or both over three to four years decreased the development
of hypertension by approximately 20 percent.

A diet low in salt (less than eighteen hundred milligrams
per day) and two or fewer drinks of alcohol per day, aiming
for weight loss of ten pounds, allowed 39 percent of people
with high blood pressure to discontinue their hypertension
medications (compared to only 5 percent of the control
group).

A diet that emphasized greater quantities of fruits and
vegetables, low-fat food choices, or both decreased blood
pressure by about as much as a blood pressure pill usually
does (11 mmHg systolic and 6 mmHg diastolic).
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Eating two fish meals a week, or taking fish oil capsules
daily, reduces the risk of sudden death in patients with a
prior heart attack and is recommended in patients with risk
factors for heart disease (such as high blood pressure,
elevated total cholesterol and LDL cholesterol, diabetes, or
cigarette smoking, or having fathers or brothers who
develop heart disease before age fifty-five, or mothers or
sisters who develop heart disease before age sixty-five).

In the United Kingdom Lipid Program, a decrease in body
weight of only 2 percent was associated with a 5 to 7
percent decrease in LDL cholesterol levels.

The take-home lesson of these studies, and others, is that for
people who have modest elevations in blood pressure or choles-
terol, which affects as much as 50 percent of the population,
simple modifications of lifestyle work: they can reduce the need
for medications and will probably decrease heart disease and
stroke. Ongoing studies, such as the Look: AHEAD study, are
examining whether a lifestyle program, similar to the one used
in DPP, will reduce heart disease and stroke in people with
diabetes.

Lifestyle interventions should not be viewed as a substitute for
medications. Many controlled clinical trials have established the
powerful effects of cholesterol- and blood pressure—lowering
drugs to decrease the development, or recurrence, of heart dis-
ease. In some people, both lifestyle changes and medications will

be needed.

Medication to Prevent Diabetes

The Diabetes Prevention Program study tested not only the
impact of lifestyle. It also tested the value of a medicine, met-
formin, in preventing diabetes. Metformin is a medicine that is
commonly used to treat diabetes. It works primarily by decreas-
ing the amount of sugar made by the liver and by reducing insulin
resistance.
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As reviewed in Chapter 2, type 2 diabetes develops gradually.
In the years that it is developing, but before it causes symptoms
or blood test abnormalities that lead to its diagnosis, there is
slowly increasing insulin resistance. The resistance of the body’s
tissues to the effects of insulin causes blood-sugar levels to rise,
especially after meals. This, in turn, causes the pancreas to make
more insulin. Eventually, the pancreas becomes fatigued from
overwork, insulin secretion falls, and full-blown type 2 diabetes
results.

Because slowly developing insulin resistance underlies type 2
diabetes, it made sense that using a medication that reduces
insulin resistance might prevent diabetes. We found that met-
formin worked. It reduced the risk of developing diabetes by 31
percent, a significant decrease. However, it did not work as well
as lifestyle modification, which reduced the risk of diabetes by
58 percent. And, as with any medication, metformin carries some
risk of side effects. Lifestyle modification, in contrast, has few
side effects. We did not test the combination of lifestyle modifi-
cation and metformin to see if it might have reduced the risk of
diabetes even more than 58 percent.

Future studies may show that a combination of medication
and lifestyle modification is the most potent way to prevent dia-
betes. Indeed, for the treatment (as contrasted to the prevention)
of several major chronic diseases, the combination of lifestyle
change and medications is often advised. And, sometimes, the
lifestyle intervention can eliminate, or at least reduce, the need
for medications.

In summary, the DPP study showed that lifestyle changes had
a greater power to prevent diabetes than the medicine we tested.
The lifestyle program that the people in our study were asked to
adopt proved feasible for them. Lifestyle changes should be suit-
able for you, too. We hope that this book will provide not only
the rationale but scientifically proven guidance as to how you can
change your lifestyle to a healthier one that can prevent diabetes
and its complications.



Applying Lifestyle
Changes to Treat
Diabetes and
Associated Diseases

Unlike Superman, who is able to reverse life events by flying
really fast, we cannot live life backward. Therefore, if you have
already developed type 2 diabetes, you may wonder whether the
lifestyle changes that could have prevented diabetes will gain you
anything. The answer is yes: the same lifestyle changes that might
have prevented your diabetes can help you to treat it.

As important as lifestyle is in causing type 2 diabetes, it may
be even more important in treating type 2 diabetes, as well as type
1 diabetes. Diabetes is a unique chronic disease, affected by vir-
tually every aspect of lifestyle, including eating, physical activity,
and school, work, and travel schedules. Conversely, all of these
activities are affected by diabetes. While many diseases require
attention to taking prescribed medications, diabetes demands con-
stant attention and vigilance with regard to timing and content
of meals and physical activity, glucose monitoring, administration
of numerous medications including insulin, foot care, and a host
of other self-care requirements. And diabetes can be a petulant,
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jealous companion: if you ignore your care, even for a little while,
it will make you pay with uncomfortable and potentially danger-
ous hyperglycemia or hypoglycemia. And if you do not pay atten-
tion to the myriad details of care over a long period of time, the
penalty can be much more severe with loss of vision, kidney fail-
ure, foot ulcers, amputations, and heart disease.

On the bright side, during the past two decades, clinical tri-
als have shown us that persons with diabetes can live long, pro-
ductive, and complication-free lives. Studies in both type 1 and
type 2 diabetes have demonstrated how to achieve near-normal
blood-glucose (and hemoglobin A, —the measure of long-term,
average blood glucose) levels. In addition, we have developed
effective interventions to lower blood pressure and cholesterol
levels in people with diabetes. The consequence of such “tight”
glucose, blood pressure, and cholesterol control is improved long-
term health. Blood-sugar levels maintained in the near-normal
range over time effectively reduce the development and progres-
sion of the eye, kidney, and nerve complications that would oth-
erwise rob people of their sight, kidney function, and limbs. In
addition, aggressive blood pressure control benefits eye and kid-
ney disease and reduces the risk of heart disease and stroke. Sim-
ilarly, lowering LDL (bad) cholesterol decreases heart disease.

How does lifestyle enter into the treatment of diabetes? In this
chapter, we describe the role of lifestyle in the management of
blood-sugar levels in type 1 and type 2 diabetes and the impor-
tance of lifestyle in managing the other important risk factors
such as hypertension and dyslipidemia (abnormal cholesterol and
other fats in the blood). This is often referred to as the lifestyle
approach to the ABCs of diabetes management: A,  (hemoglo-
bin A,.), blood pressure, and cholesterol.

Type 1 Diabetes

Traditionally, doctors have viewed type 1 diabetes as harder to
treat than type 2 diabetes, because the pancreas can no longer
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make any insulin (see Chapter 1 for an explanation of type 1 and
type 2 diabetes). Several times a day, a person with type 1 dia-
betes must adjust his or her insulin injections to match the level
of blood glucose; the size, content, and timing of meals; and any
physical activity that is planned. (This is in contrast with people
with type 2 diabetes, who can still make some insulin on their
own and don’t require the frequent, fine adjustments of insulin
dose that are necessary in type 1 diabetes.)

Providing the right level of insulin at the right time has been
made easier in recent years by the availability of a variety of
insulins with different profiles of activity. Some are very rapid
acting and last for a short period of time, while others are very
long acting. By using combinations of insulins, or mechanical
devices called insulin pumps that deliver insulin continuously
through small catheters into the skin, patients with type 1 dia-
betes can give themselves insulin in a way that approaches what
a healthy pancreas would do. However, to do it right—to select
the right dose of insulin for the ever-changing events in their
lives—it is critically important for people to understand the
effects of lifestyle on blood sugar.

In the past, we told individuals to maintain stable insulin doses
and to mold their daily diet and activities to match the insulin.
For example, if an insulin had its peak effect at 3:00 p.M., a snack
at that time was required to prevent low blood sugar (“hypo-
glycemia”). In other words, the rigidity of the insulin schedule
determined the best time of day for a person with diabetes to eat
and exercise. The tail wagged the dog.

For the past twenty years, however, the dog has been wag-
ging the tail. The philosophy of diabetes management has
changed: self~-monitoring of blood glucose, the flexible new types
of insulin, and new insulin-delivery systems have made it possi-
ble to adjust insulin doses to match lifestyle. Treatment plans are
not only more flexible, they are also easier to follow. For exam-
ple, when school or work schedules change, insulin timing and
doses are adjusted to accommodate them. If diet changes on a
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consistent basis, or even for one meal, insulin is adjusted to com-
pensate—Dbigger meals with more carbohydrates require larger
doses of insulin; smaller meals or more exercise usually requires
smaller doses. The availability of self-monitoring of blood glu-
cose provides people with type 1 diabetes the tools necessary to
adjust insulin doses to match blood-sugar levels. Of course, these
adjustments require those with diabetes to work with their
diabetes-care teams so that they can learn how to make these
adjustments. They need to learn how a nondiabetic pancreas
works so they can do the same.

Lifestyle Behaviors Associated with Normal
Blood-Glucose Levels

These are the nutrition lifestyle priorities for achieving blood-
glucose levels as close to normal as possible and an HbA, . below

7 percent for people treated with insulin (either type 1 or type 2
diabetes):

Eat meals and snacks at consistent times each day,
and eat consistent amounts of carbohydrate in meals
and snacks day to day. A common approach to managing
blood-sugar levels is called carbohydrate counting, which
involves counting the total grams of carbohydrate or
servings of carbohydrate (one serving contains about fifteen
grams of carbohydrate) at each meal and snack. This is
different from counting calories or fat grams, which you
would count for the total day to see if you meet your
targets. When you count carbohydrates, you need to know
the total amount that you typically consume at each meal
and snack (not the total for the day) because carbohydrates
usually have their peak effect on blood sugar levels 90 to
120 minutes after eating. So each day for breakfast, you
would try to eat about the same amount of total
carbohydrate if you want to keep your blood-glucose levels
in a stable range (not too high and not too low) after
breakfast and before lunch. Likewise, you would try to eat
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your usual amount of carbohydrates each day for lunches,
dinners, and snacks.

The more variable your day-to-day carbohydrate intake,
the more erratic your blood-glucose levels will be (unless
you know how to adjust your insulin doses for variations
in your carbohydrate intake). For example, as shown in
Table 4.1, if you ate 55 grams of carbohydrate for dinner
one night and the next night you had a pasta-based meal
with 130 grams of carbohydrate, then your blood glucose
at bedtime would be lower after the 55-gram carbohydrate
meal and higher after the 130-gram carbohydrate meal.
Your diabetes-care team can help you learn how much extra
insulin you need to cover the extra carbohydrate in your
pasta meal so that you can keep your postmeal blood
glucose in the target range (less than 180); however,

TABLE 4.1 How the Carbohydrate Load of Different Meals
Can Affect Your Blood Sugar

Carbohydrate Blood

Dinner 1 (Grams) Sugar

5 ounces chicken 0 100 (before eating)

1 medium potato 30

1 cup broccoli 10

1 slice bread 15

1 teaspoon margarine 0

Diet soda 0

Total 55 175 (after eating)
Carbohydrate Blood

Dinner 2 (Grams) Sugar

2 cups spaghetti 90 100 (before eating)

1 cup sauce 10

1 slice bread 15

1 teaspoon margarine 0

2 cup fruit 15

Coffee 0

Total 130 275 (after eating) 45
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consistency in carbohydrate intake will help smooth your
blood-sugar control.

Reduce or eliminate sweetened or naturally
sweetened beverages. Avoid regular soda and fruit punch,
and limit natural fruit juices to four ounces per day because
liquid carbohydrates cause a rapid spike in blood-sugar
levels.

Match insulin timing to meal timing. Some fast-acting
insulins need to be taken thirty minutes prior to a meal,
and very fast-acting insulins can be taken immediately
before you eat your meal. Ask your diabetes-care team what
the best timing is for you.

Manage hypoglycemia appropriately. Hypoglycemia is
a low blood glucose (typically less than 70) that may cause
sweating, trembling, weakness, extreme hunger, irritability,
confusion, or even loss of consciousness. The recommended
treatment of hypoglycemia is to consume about fifteen
grams of fast-acting carbohydrate (see Table 4.2), wait
fifteen minutes, and retest your blood glucose to see if it is
back to normal (greater than 70 mg/dL). This amount of
carbohydrate typically raises the blood glucose by at least 50
mg/dL in fifteen to thirty minutes. However, the response

TABLE 4.2 Treatment of Hypoglycemia*

If Blood Sugar Is:

51-70 mg/dL 41-50 mg/dL <40 mg/dL
Recommended amount of
carbohydrate for treatment 15 grams 20 grams 30 grams
Apple or orange fruit juice 4 ounces 6 ounces 8 ounces
Regular soda 4 ounces 6 ounces 8 ounces
Grape or cranberry juice 3 ounces 4 ounces 6 ounces
Lifesavers 5 7 10
Glucose tablets (5 grams
carbohydrate each) 3 4 6
Raisins 1 ounce 1.5 ounces 2 ounces

*Adapted from Powers, MA, Handbook of Diabetes Medical Nutrition Therapy, 1996, Aspen
Publishers, Gaithersburg, MA.
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can vary from person to person and be influenced by how
low the blood glucose is and the cause of the hypoglycemia.
If your blood glucose is still less than 70 mg/dL after initial
treatment, then repeat treatment with fifteen grams of fast-
acting carbohydrate and again recheck your blood-glucose
level. Using low blood sugars as an excuse to eat everything
in sight will result in high blood-glucose levels later in the
day and may contribute to weight gain. Table 4.2 shows a
plan for what to eat when your blood sugar is low, at
different levels of blood sugar.

Learn the effects that food, insulin, and activity have
on your personal blood-glucose patterns. A diabetes
educator or a registered dietitian who specializes in diabetes
can help you learn to interpret how your eating habits,
activity level, and insulin doses are affecting your blood-
glucose results and help you learn how to adjust your
insulin doses for changes in your usual carbohydrate intake.

Lifestyle Behaviors Associated with Lower HbA,. Level
Research from the Diabetes Control and Complications Trial
(DCCT), which studied intensive diabetes therapy (three to four
insulin injections per day or an insulin pump, testing blood-
glucose levels at least four times per day, and trying to achieve
blood-glucose levels as close to normal as possible), showed that
four lifestyle behaviors were associated with lower hemoglobin
A, level:

Follow a consistent eating plan day to day. Try to eat
about the same amount of carbohydrate at meals (within
ten grams—for example, between forty and fifty grams of
carbohydrate every day at lunch). This makes it easier to
match your insulin dose to your food intake and manage
your blood-glucose levels.

Adjust insulin dose for variations in food intake.
Learning how much insulin you need to take for your usual
carbohydrate intake at meals and snacks will help you learn
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how to adjust your insulin dose for times when you might
eat more or less carbohydrate than usual at your meals and
snacks.

Respond to high blood-glucose levels with less food
or a smaller dose of insulin. This is called an insulin-
correction factor. Work with your diabetes-care team to
help you learn how much one unit of insulin will lower
your blood-glucose level. For some people, one unit of
insulin lowers blood glucose about fifty points, and for
others the correction factor is different.

Eat a consistent bedtime snack. Consistency with your
bedtime snack routine will stabilize blood-glucose levels
overnight and help keep HbA,. levels low. Remember that
your eight hours of sleep are one-third of your total day.
Elevated blood-sugar levels overnight will raise your

average.

In the same DCCT research study, two lifestyle behaviors
were associated with a one-point higher hemoglobin A, result:

Overtreating hypoglycemia (low blood glucose less than
70) by continuing to eat until you feel better will result in
higher hemoglobin A, levels. So be sure to follow the
appropriate treatment for hypoglycemia to prevent blood-
glucose swings from low to high after treating
hypoglycemia.

Eating extra bedtime snacks was associated with higher
hemoglobin A, levels. Be sure to have a consistent routine
at bedtime regarding the amount of carbohydrate you eat
for a bedtime snack for the reasons already discussed.

How People with Type 1 Diabetes Successfully Manage
Their Diabetes

The tricks to successfully managing type 1 diabetes and main-
taining the near-normal blood-glucose levels necessary to stay
healthy are paying attention to your daily schedule, understand-
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ing the effects of your lifestyle on blood sugars, and adjusting
your insulin to maintain blood-sugar levels in the range you and
your health-care team agree is right for you.

Maintaining some consistency in mealtimes and meal sizes will
help during the early stages of adjustment; however, as time goes
on you will learn how to adjust even if you have inconsistencies.
For example, if you planned to eat a large Sunday breakfast of
cereal, eggs, toast, and orange juice, you would check your blood
sugar before starting to eat. If you found that your blood-sugar
level was on the high side—let’s say 150 mg/dL—you would con-
sider giving ten units of rapid-acting insulin, approximately four
units more than the usual dose, because of your relatively high
blood-sugar level and the greater carbohydrate content of the
meal you are about to have.

As another example, if you planned to play tennis at 10:00 A.m.,
knowing that exercise lowers blood sugar, you would decrease the
usual dose by several units. This kind of attention to lifestyle takes
place day in and day out. Before twenty years ago, diabetes took
command of lifestyle. Now, millions of people with type 1 dia-
betes have been able to master the lifestyle requirements and
command their diabetes.

Lifestyle Changes to Treat Type 2 Diabetes and
Associated Diseases

If you have type 2 diabetes, it should come as no surprise that
lifestyle has a major impact on your diabetes—especially your
blood-sugar control—and that lifestyle changes can have a ben-
eficial effect.

As explained in Chapter 1, type 2 diabetes represents the end
of a long and somewhat complicated road on which insulin resist-
ance, or decreased insulin sensitivity, and the inability to make
enough insulin contribute to rising blood sugars. At first, blood-
sugar levels begin to rise slightly after meals because, in the set-
ting of insulin resistance, the breakdown products of the meal
are not normally stored in the muscle and liver. During this pre-
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diabetic phase, there are no symptoms and fasting blood-sugar
levels remain in the near-normal range. Prediabetes can some-
times be detected with a fasting blood-sugar test, but more often
a stress test called a glucose-tolerance test is required. In most
persons who are destined to develop diabetes, the next five to ten
years are characterized by increasing insulin resistance and
decreasing insulin secretion.

Type 2 diabetes is ultimately a problem of supply and demand.
The body demands more insulin to do its work, and the pancreas
over time fails to supply enough insulin. When diabetes finally
develops, it is usually the result of too little insulin being secreted
to do the job. Blood-sugar levels rise more dramatically, includ-
ing the fasting blood-sugar level, and the complications associ-
ated with hyperglycemia begin to develop over time.

How does lifestyle play a role here? The most common cause
of increasing insulin resistance is being overweight and having
decreased physical activity levels. In addition, and as pointed out
in Chapter 3, changing the lifestyle factors that lead to over-
weight and obesity can reverse, to a great extent, their damag-
ing effects. The same benefits can be seen even after diabetes has
developed. Therefore, changes in lifestyle that lead to increased
activity levels and decreased weight can improve type 2 diabetes
even after it is entrenched.

How is it possible to turn back type 2 diabetes after it has
started? It is possible because the insulin resistance that has con-
tributed to causing type 2 diabetes can be reversed by lifestyle
changes. It is also possible because the exhausted pancreas—
which gives out after many years of making large amounts of
insulin to compensate for the effects of insulin resistance—can
recover if it gets a breather. The insulin-secreting beta cells are
fatigued, but they aren’t dead, especially early in the course of
type 2 diabetes. There are some diseases that are irreversible once
they occur. When someone has a heart attack, for example, the
affected part of the heart muscle remains dead ever after. With
type 2 diabetes, however, there is a window of time when you
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can reverse the disease with lifestyle changes. The earlier those
changes are implemented, the more likely that improvement will
occur.

The first treatment strategy that is almost always applied in the
90 percent of people with type 2 diabetes who are overweight or
obese is to implement a weight loss program characterized by
both changes in diet and increased exercise or activity. These
lifestyle changes can have near miraculous results with regard to
blood-sugar levels—even before much weight is lost!

Within days of eating fewer calories, blood-sugar levels often
plummet, making the use of medications unnecessary. This has
been demonstrated in numerous studies. Why a decrease in calo-
ries, even before weight loss occurs, improves blood-sugar levels
so dramatically is not entirely clear, but the most likely explana-
tion is that there is an improvement in insulin secretion that
occurs rather quickly with levels of insulin resistance falling more
slowly.

Increased physical activity also can lower blood-sugar levels
even before you have had substantial weight loss, because it makes
your muscles more sensitive to insulin, which drives sugar from
the blood into the muscles. Over time, increased physical activ-
ity will contribute to achieving and maintaining weight loss. The
more prolonged changes in lifestyle that result in weight loss will
also have the effect of decreasing insulin resistance with a fur-
ther recovery of insulin secretion.

Many health-care practitioners and people with diabetes are
skeptical about the value of diet changes in treating type 2 dia-
betes. That’s because they know how hard it can be for people to
continue their diets over the long term. However, we found that
the diet and exercise programs used in the Diabetes Prevention
Program could be maintained by most of the participants over
several years. The same should be true for you.

Studies in recent years have clearly shown that weight loss—
achieved in a number of different ways—can make type 2 dia-
betes much less severe and can even make it disappear. A dramatic
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example is what happens in enormously obese people—who are
usually at least 100 pounds overweight—who undergo so-called
bariatric or weight loss surgery. In these individuals, weight loss
of 80 to 120 pounds often occurs in the first year after surgery,
and almost 90 percent have reversal of their diabetes. At a min-
imum, such persons can stop most of their medications, and many
of them are able to stop all diabetes medications and maintain
normal blood sugars.

So if weight loss is effective and sustained, diabetes can be
reversed. In most people who are not very overweight, bariatric
surgery is not indicated because of its risks. For most people, the
answer will not be surgery but a lifestyle approach such as the
one used in the Diabetes Prevention Program and described in
this book. Our early experience is that people with type 2 dia-
betes can successfully follow this program just as can people who
are at risk for diabetes. We think it is possible that treating newly
diagnosed type 2 diabetes with an effective lifestyle program will
not only prove successful but may be even better than conven-
tional treatment with medicines.

Why do we think that? It’s because medicines can reduce
blood sugar, which is important, but blood-sugar-lowering med-
icines do not have direct effects on the other major diseases that
often travel with diabetes: high blood pressure, high cholesterol,
heart disease, stroke, and related diseases. The lifestyle program
described in this book, however, can reduce the risk of (and can
even help treat) most, if not all, of these risk factors at the same
time it is helping treat diabetes.

In fact, a lifestyle program similar to that used in the DPP and
described in this book is now being tested in the large Look:
AHEAD study, sponsored by the National Institutes of Health
(NIH). The Look: AHEAD study is testing the theory that, in
people who already have developed type 2 diabetes, effective
lifestyle intervention will improve diabetes and other cardiovas-
cular disease risk factors and, ultimately, reduce heart disease,
compared with standard diabetes therapy. In the absence of the
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effective lifestyle intervention developed by the DPP, this study
would not have been possible.

As with preventing diabetes in people with prediabetes, the
successful treatment of diabetes once it has developed does not
require unattainable changes in lifestyle. You don’t have to lose
an enormous amount of weight or become a marathon runner.
Many studies have shown that a ten- to twenty-pound weight
loss will be sufficient to reduce insulin resistance, increase insulin
secretion, and lower blood-sugar levels.

These are the nutrition lifestyle priorities for achieving blood-
glucose levels as close to normal as possible and a hemoglobin A,
level below 7 percent for people with type 2 diabetes:

Lose at least five to ten pounds to start. Consider
whether you can continue to lose a total of 7 to 10 percent
of your initial body weight (as described in Chapter 8).
Reducing your calorie intake to lose weight is the most
powerful lifestyle change that you can make to lower your
blood-sugar levels. The weight loss recommendations that
we will discuss to prevent diabetes can also help to manage
type 2 diabetes. If you are lean and do not have an extra
five to ten pounds that you can afford to lose, then focus on
these other suggestions. They will help control your blood-
sugar levels by keeping your carbohydrate intake moderate
at each meal and snack by minimizing liquid carbohydrates,
distributing solid carbohydrates into three meals and two to
three snacks, and incorporating more fiber.

Reduce or eliminate sweetened or naturally
sweetened beverages. These include regular soda, fruit
punch, and natural fruit juices. Carbohydrates in liquid
form are more rapidly absorbed than carbohydrates in a
solid form (solids usually contain fiber that slows down the
digestion of sugars) and can cause your blood sugar to rise
to high levels. Instead of regular soda, try sugar-free diet
soda, which has no calories. It is best to limit fruit juice to
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four ounces per day or to eat fresh fruit instead. Fresh fruit
has fiber, is more filling than juice, and is more slowly
digested and absorbed.

Try several small meals at regularly timed intervals
rather than infrequent large meals. It is better to space
your meals and snacks throughout the day than to skip
meals and eat one or two large meals. Your pancreas has to
produce insulin every time you eat in proportion to the
amount you eat at each sitting. If you eat large amounts of
food containing large amounts of carbohydrate at a given
meal, your pancreas has to strain to produce more insulin,
and you will notice higher blood sugars afterward. On the
other hand, if you distribute your calories into three meals
and one to two snacks per day, your pancreas will have an
easier time producing enough insulin to cover the smaller
amounts of food and carbohydrate at each meal or snack.
Include more fiber in your food choices. Fiber has
several beneficial effects. It satisfies hunger, blunts the rise
in blood sugar, and lowers cholesterol levels. Choose fresh
fruits instead of juice, whole grain breads and cereals
instead of refined grains, and increased amounts of fresh or
frozen vegetables.

Increase your activity level. Gradually work toward a
goal of at least thirty minutes of activity (equivalent to a
brisk walk) five to six times per week (discussed in the next
chapter). This level of activity can often lower your blood-
glucose levels by fifty or more points. When you exercise,
you help the insulin that your pancreas produces to work
more effectively.

Peter's Story

Peter was a seventy-nine-year-old man who had type 2 diabetes
and came for his first dietitian appointment with a fasting blood
sugar of 246 and a hemoglobin A, of 10.5 percent. He had to
urinate three to four times per night, disrupting his sleep. His
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height was five feet four inches, and his weight was 168 pounds
(his BMI was 29). His preferred weight was 155 pounds. He kept
a record of his meals and snacks for one week prior to his
appointment. His food records showed that he was drinking eight
ounces of fruit juice one to two times per day and was eating a
lot of nuts and fried foods. He was surprised to learn that 50 per-
cent of his calories were from fatty foods. He agreed to avoid
fried foods and bake, broil, or steam foods instead; avoid nuts and
substitute low-fat popcorn; reduce oil; and limit fruit juice to four
ounces per day. After four follow-up visits over four months,
Peter had lost six pounds, his fasting blood sugar was 122, and
his hemoglobin A, . was 6.9. For years afterward, Peter was able
to manage his diabetes and keep his hemoglobin A, below 7 per-
cent without diabetes medications. Peter’s story demonstrates that
small weight losses can make dramatic differences in blood-sugar
levels.

Lifestyle Treatments for Hypertension

High blood pressure, or hypertension, goes hand in hand with
diabetes and obesity, affecting about 75 percent of people with
type 2 diabetes. The combination of the two increases your risk
of developing eye, kidney, and heart disease and stroke. If you
throw in abnormal cholesterol levels, which will be discussed
later in this chapter, you have a potentially lethal combination
that increases the risk of heart disease and stroke even more.
All three—hypertension, obesity, and abnormal cholesterol
and other blood fats—are connected to the prediabetic and dia-
betic states, and all three can be improved with lifestyle changes.
High blood pressure responds to the lifestyle changes that lead to
weight loss and increased activity levels, as we have already dis-
cussed. For example, a weight loss of five to fifteen pounds,
achieved in studies such as the Diabetes Prevention Program and
Trials of Hypertension Prevention Study, can lower blood pres-
sure by two to five points (for example, from 135/80 to 130/76).
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While this may not seem like a big change, it is sufficient to
decrease substantially your risk of getting hypertension and
decrease your long-term risk of heart disease or stroke. Remem-
ber, at the same time, you are reducing the risk for developing
diabetes or reducing your blood-sugar level if you already have
diabetes, and you are reducing your risk of getting heart disease
through other mechanisms. Weight loss and increased physical
activity may also make you feel and look better.

Other lifestyle interventions have proved to decrease blood
pressure. Reducing salt in your diet by approximately one tea-
spoon per day—as done in the Dietary Approaches to Stop
Hypertension (DASH) study and the Trial of Nonpharmacologic
Interventions in Elderly (TONE) study—will also lower blood
pressure by two to five points. Combining weight loss with
dietary salt reduction is even more effective and may lower your
chances of developing high blood pressure or needing medica-
tions by as much as 50 percent.

The DASH diet reduces blood pressure by emphasizing an eat-
ing pattern rich in fruits, vegetables, and grains with reduced sat-
urated fat and total fat content. The reductions in blood pressure
were achieved with a sodium intake of 3,000 milligrams per day,
a stable body weight, and two or fewer alcoholic beverages per
day. As summarized in Table 4.3, the DASH diet recommends a
certain number of servings per day from each food group.

To keep your sodium intake to fewer than three thousand mil-
ligrams per day, avoid table salt, avoid entrées containing seven
hundred milligrams or more of sodium, and keep the following
high-sodium foods to a minimum:

Canned or dried soups, bouillon, bouillon cubes

Foods with salt toppings

Processed, smoked, dried, or cured meats, poultry, or fish
(bacon, cold cuts, frankfurters, ham, salt pork, sausage,
anchovies, sardines, salted cod, smoked herring, corned
beef, turkey, chicken loaf or roll)
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TABLE 4.3 DASH Diet Servings

Daily

Food Group Servings 1 Serving Equals

Grains 7-8 1 slice bread; 1 cup dry cereal;

/2 cup cooked rice, cereal, or pasta

Vegetables 4-5 1 cup raw leafy vegetable; 2 cup
cooked vegetable

Fruits 4-5 1 medium fruit; /2 cup mixed fruit

Low-fat/nonfat dairy 2-3 8 ounces nonfat/1% milk or yogurt;
1.5 ounces low-fat/nonfat cheese

Meats, poultry, fish 2 or fewer 3 ounces cooked lean meats, poultry,
or fish (trim away visible fat)

Nuts 4-5 per week 1.5 ounces or 3 cup nuts; 2 table-
spoons or 2 ounce seeds; /2 cup
cooked legumes

Fats and oils 2-3 1 teaspoon oil, margarine, mayo; 1
tablespoon regular or 2 tablespoons
low-fat salad dressing

Sweets 5 per week 1 tablespoon jelly or jam or maple

syrup (may want to use sugar-free
versions if you have diabetes)

Adapted from "“A Clinical Trial of the Effects of Dietary Patterns on Blood Pressure,” New England
Journal of Medicine 336 (1997): 1117.

Processed cheese, Parmesan, Romano, Roquefort, feta, blue
cheese, cheese spreads

Canned vegetables, sauerkraut, any vegetable prepared in
brine, pickles, olives, pickled beets, tomato or vegetable
juice

Salted snack foods, salted popcorn, cheese curls, potato
chips, corn chips, salted nuts, pretzels

Garlic salt, celery salt, onion salt, chili sauce, sea salt, soy
sauce, meat tenderizers, monosodium glutamate, steak sauce,
stuffing mixes, package mixes for sauces and gravies, some
salad dressings

If you increase your activity level and eat the fewest number
of servings in each food category, then you will also lose weight
and maximize your blood pressure—lowering potential with
lifestyle changes.
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The reductions in blood pressure with lifestyle changes may
seem small compared with the results that are achieved with some
of the powerful medications that are available today; however, for
many people with only modestly elevated blood pressure, the
lifestyle changes will achieve blood pressure reductions that have
a demonstrable benefit on long-term health. Making a lifestyle
change is also much less expensive than taking pills. In addition,
although there may be side effects of lifestyle changes, such as
orthopedic injuries associated with increased activity levels, they
are generally infrequent, minor, and temporary.

Lifestyle Treatments for High Cholesterol and
Other Blood Fats

Several types of fats circulate in the blood and are commonly
measured by doctors: total cholesterol, LDL (“bad’) cholesterol,
HDL (“good”) cholesterol, and triglycerides. In people with dia-
betes, total cholesterol and LDL cholesterol may be high. How-
ever, the most characteristic lipid changes in diabetes are
increased triglyceride levels (triglycerides are another circulating
fat in the blood) and a decreased HDL cholesterol level. Of the
specific types of fat that circulate in the blood, both high LDL
and low HDL cholesterol appear to be the most important with
regard to future heart disease. Although LDL levels in people
with diabetes tend to be in a similar range as in people without
diabetes, the LDL particles are small and more likely to cause vas-
cular disease. This combination of low HDL levels and small LDL
particle size contributes to the increased risk of heart disease in
the setting of diabetes.

The availability of powerful new cholesterol-lowering drugs,
called “statins,” beginning in the late 1980s, has made it possible
to reduce cholesterol levels dramatically and to test whether doing
so improves a person’s health. In fact, studies with statins have
demonstrated a remarkable decrease in recurrent heart attacks in
people who have already had one in the past as well as a decrease
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in new heart disease. Although people with diabetes were ini-
tially excluded from such studies, more recent studies have shown
that these individuals achieve similar reductions of approximately
25 percent in heart disease outcomes when treated with these
drugs.

Unfortunately, although the people with diabetes do better
when treated with statins to lower cholesterol levels, they con-
tinue to have more heart disease than people who do not have
diabetes. In fact, in most studies, people with diabetes who are
treated with statins still do worse than the subjects without dia-
betes who are treated with placebo. The conclusion from these
studies is that more aggressive treatment of cholesterol is neces-
sary in people with diabetes than in people without diabetes. An
LDL-cholesterol level less than 100 mg/dL is recommended for
adults with diabetes. The latest recommendation of the National
Cholesterol Education Program (NCEP) is that people with dia-
betes and previous heart disease lower their LDL cholesterol lev-
els to less than 70 mg/dL. Even if your LDL cholesterol level is
between 80 and 100—a level that would have been called “nor-
mal” until mid-2004—the latest evidence says that you can ben-
efit from lowering the level.

How does lifestyle enter into this story? As with high blood
pressure, the medications are more powerful than the usual
lifestyle changes that can be implemented for most individuals.
However, it is worth pointing out that in populations where veg-
etarianism is practiced and with relatively low amounts of dairy
intake, LDL levels can be as low as the 40 to 60 range—without
medications. Realistically, most of us are not ready to give up all
sources of animal fat, eggs, and dairy in our diet, but if you are,
you might not need statins.

What dietary changes are most important for lowering your
LDL cholesterol? Surprisingly to many, lowering your dietary
intake of saturated fats and trans fats does more to lower your
LDL cholesterol level than lowering your dietary intake of cho-
lesterol itself. That is because most of the cholesterol in your
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blood is made by your body, not obtained from cholesterol in
your food: high dietary intake of saturated fat and trans fat causes
your liver to make more cholesterol. Changes in saturated fat
intake—reducing the total fat in the diet from 35 to 40 percent
to 30 percent or less, and reducing saturated fat to 7 percent of
calories—will typically lower cholesterol levels by 5 to 10 per-
cent. Substituting monounsaturated and polyunsaturated fats for
saturated fats and trans fats also has a beneficial effect. Finally,
lowering your dietary intake of cholesterol will also help: if cho-
lesterol intake in the diet is lowered from the 300 to 600 mil-
ligrams per day that are in a typical American diet to less than
300 milligrams, one gets an added benefit.

HDL cholesterol levels are particularly difficult to affect with
lifestyle changes or medications. Although there are a few med-
ications that raise HDL modestly, the medication that is most
effective, nicotinic acid (or niacin), has side effects that discour-
age many physicians and patients from using it. In addition,
treatment with the large doses of nicotinic acid that are often
necessary to improve HDL levels may actually worsen blood-
sugar levels, especially in persons who have diabetes. (There are
some experimental medications under development that may dra-
matically raise HDL levels, but it is difficult to tell whether and
when they may be approved for general use.)

There are lifestyle changes that can improve (raise) HDL lev-
els. Losing weight increases HDL levels once weight is stabilized.
Increased activity also raises HDL levels slightly. Achieving a clin-
ically significant increase in HDL requires a lot of physical activ-
ity—probably more than most of us can afford to do. On the
other hand, a modest alcohol intake, such as one glass of wine
per night, will raise HDL. (This is something we may be more
ready to embrace than jogging forty miles per week.)

You may wonder how much benefit you would get from
adopting lifestyle changes in order to lower your cholesterol. It
has been estimated that a 10 percent decrease in LDL cholesterol
will result in a 10 percent decrease in heart disease. Because the
average effect of a lifestyle program on LDL cholesterol is to
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TABLE 4.4 Nutrient Composition of the Therapeutic Lifestyle

Changes (TLC) Program
Nutrient Recommended Intake
Saturated fat <7% of total calories
Polyunsaturated fat Up to 10% of total calories
Monounsaturated fat Up to 20% of total calories
Total fat 25-35% of total calories
Carbohydrate 50-60% of total calories

Fiber 20-30 grams per day

Protein Approximately 15% of total calories
Cholesterol <200 mg per day
Total calories Balance energy intake and expenditure to

maintain a desirable body weight and to
prevent weight gain

*"Executive Summary of the Third Report of the National Cholesterol Education Program (NCEP)
Expert Panel on Detection, Evaluation, and Treatment of High Blood Cholesterol in Adults” (Adult
Treatment Panel 111) JAMA (2001): 285 (19): 2486-97.

lower it by 5 to 10 percent, lifestyle changes would be predicted
to have a beneficial effect on heart disease. And if you are will-
ing to engage in a maximal lifestyle program, a recent study indi-
cates that you can achieve LDL reductions of up to 25 to 30
percent.

In any case, the idea that cholesterol-lowering medications
provide the same benefits as lifestyle changes is incorrect.
Lifestyle changes have enormous benefits beyond lowering LDL
cholesterol, such as raising HDL cholesterol, lowering triglyc-
erides, improving diabetes, and reducing inflammation without
the added expense or side effects that come with taking more
medications than necessary.

The nutritional goals of the therapeutic lifestyle changes
(TLC) program that is recommended by the National Choles-
terol Education Program (NCEP) Expert Panel on Detection,
Evaluation, and Treatment of High Blood Cholesterol in Adults
are shown in Table 4.4. These nutritional recommendations are
based on a thorough review of the research evidence in this area
and are an important part of cholesterol lowering whether you
are taking lipid-lowering medications or not.
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These are the important features of the lifestyle approach to
reducing lipid levels and risk for heart disease and stroke:

Reduce saturated fat intake to less than 7 percent of
calories and cholesterol intake to less than two hundred
milligrams per day by making the lifestyle changes that
follow.

Limit animal protein (beef, fish, and poultry) to five to
six ounces per day or less; choose lean red meats (fank,
rump, London broil, pork loin or tenderloin, lamb leg,
ground white meat turkey), and limit consumption of lean
red meat to one to two times per week.

Limit cheese as much as possible because whole milk
cheese has six times the amount of saturated fat as red meat.
(If you have cheese, use low-fat alternatives containing zero
to three grams of fat per ounce.)

Minimize ice cream and use low-fat or nonfat dairy
products (low-fat or nonfat yogurt, ice milk, and 1 percent
or skim milk).

Try more meatless meals. Replace three ounces of
animal protein with one cup of legumes or beans or six
ounces of tofu.

Limit eggs to one egg yolk per week. Use cholesterol-
free egg substitutes or egg whites the rest of the week.
(Two egg whites equal one whole egg in recipes.)
Minimize use of butter, chocolate, coconut oil, and
salad dressings made with eggs or cheese. Substitute
small amounts (three to four teaspoons per day) of
unsaturated vegetable oils such as corn, olive, canola,
safflower, sesame, soybean, or sunflower oil.

Minimize commercial baked goods such as pies,
cakes, doughnuts, croissants, pastries, muffins,
biscuits, high-fat crackers, or cookies. Substitute
homemade baked goods using unsaturated oils and whole
grain breads and cereals.
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Build in more fruit and vegetables. Eat five or more
servings per day.

Reduce intake of trans-fatty acids or trans fats
(another LDL-raising fat) as much as possible. This
can be accomplished by reading food labels and avoiding
foods that contain “hydrogenated” or “partially
hydrogenated” fats. Starting in 2006, the Nutrition Facts
labels on grocery store food will specifically mention the
levels of trans fats. French fries and doughnuts are typically
made with hydrogenated fats.

Choose high-fiber carbohydrates. These include whole
grain breads and cereals, fruits, and vegetables.

To further enhance your LDL-lowering potential you can do
the following:

Incorporate plant stanols/sterols (two grams per day)
into your daily diet. This can be accomplished by using
two to three tablespoons per day of a margarine made with
plant stanols/sterols such as Take Control or Benecol. If you
are trying to lose weight, you could try the “light”

versions, which are lower in calories (about forty-five
calories instead of seventy to eighty calories per
tablespoon).

Increase the soluble fiber portion of your diet to ten
to twenty-five grams per day. Soluble fibers are found in
oats, barley, apples, oranges, dried beans, and peas. Soluble
fibers also help lower blood-glucose levels. Water-insoluble
fibers are found in whole wheat, rye, and vegetables and
tend to help more with constipation.

Reduce your weight toward a desirable body weight.

This can be accomplished by following the suggestions from
the DPP lifestyle program that we will discuss.

Increase your daily activity level to include moderate
physical activity that expends approximately two hundred
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calories per day (about thirty minutes per day of brisk
walking).

Reduce blood-glucose levels. When your blood-glucose
levels are higher than normal, this can cause your
cholesterol, LDL cholesterol, and triglyceride levels to be
higher than normal as well. As you reduce your blood-
glucose levels toward normal, this will usually improve your
lipid levels at the same time.

You may want to consider working with a dietitian who can
assess the nutritional composition of your current diet in terms
of the amount of total calories, percent total fat, and saturated
fat, cholesterol, and fiber that you are consuming; show you how
it compares with the therapeutic lifestyle changes program goals;
and provide you with personalized lifestyle suggestions so that
you can maximize your lipid-lowering potential with as little
extra medication as possible.

From a public health perspective, these changes in lifestyle are
necessary if we are to stem the long-term effects of diabetes.
Without them, the population will almost certainly require more
medications at higher doses and at greater costs with more side
effects in order to treat the panoply of conditions and diseases
that accompany type 2 diabetes. Lifestyle changes have the advan-
tage of being relatively inexpensive and widely available. They
have beneficial effects on numerous risk factors that accompany
type 2 diabetes. While a substantial fraction of the population
will also need medications to treat blood pressure and abnormal
lipids that are not adequately managed with lifestyle alone, the
lifestyle changes we have discussed can decrease the number
and/or dose of medications necessary. In persons with only mod-
estly elevated blood sugar, blood pressure, or lipids, lifestyle mod-
ification may do the job without medications.



Activity and Exercise:
Move, Move, Move

We’ve talked about how easy it is to eat too much. Now let’s talk
about how easy it is to exercise too little—and what you can do
about it.

As we discussed in Chapter 3, changes in physical activity
have been incorporated into three of the four major studies that
have successfully prevented the development of diabetes in vul-
nerable populations. Only one of the studies included exercise as
an individual component; the other two combined a program of
increased physical activity with a lifestyle program to change diet
and eating behaviors.

Here’s what we know about the impact of increasing physical
activity:

Physical activity almost immediately improves your muscles’
sensitivity to insulin, making it easier to store sugar in your
muscles rather than have it rise in your circulation.

The impact of physical activity is greatest when performed
frequently—at least three to four (and ideally five to six
times) times per week.

Copyright © 2005 by the President and Fellows of Harvard College. Click here for terms of use.
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While aerobic exercise probably improves metabolism the
most and provides cardiovascular conditioning, adding
strengthening exercises also helps.

In addition to its direct effects, physical activity can help
people lose weight; it is especially important in helping
them maintain weight loss achieved with diet changes.
The most successful of the diabetes prevention and
treatment programs have incorporated increased physical
activity of moderate intensity into everyday life.

The most sensible way to increase physical activity may be
to incorporate it into everyday activities, rather than
identify specific exercise periods in which to do exercise.

Fad Exercise Programs

The appeal of fad exercise programs is no less than that of fad
diets. An entire exercise industry has developed that includes
exercise tapes, books, workout programs, specialized centers to
facilitate yoga (combat yoga, sweat yoga), strength training,
weight training, jazz exercise, step aerobics, spinning, and almost
every type of exercise equipment imaginable for home gyms,
bedrooms, and traveling.

The problem is that all of these require a specific time period
during which to perform the exercise, and, for many of us, that
time is often lost in the midst of a busy schedule. All too often,
the three hours per week that you planned to work out and bal-
ance your energy expenditure against your energy intake get
whittled away. Work and family demands, travel schedules, and
the frequent changes in our busy lives interfere with our desig-
nated workout time. Therefore, instead of getting in two or three
hours of workout per week, we get only one hour or less. Forty
percent of our population engages in no leisure physical activity
on a weekly basis.

Another problem with vigorous exercise programs is that
exercise-related injuries may actually interfere with your exer-
cise time while you heal. A final problem with exercise programs
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at a gym is that the culture is often frightening or unwelcoming
to large segments of the population. How often do you see a
fifty-year-old or older person working out in a gym? If you are
over fifty, go to the typical gym, and see no one like you there,
it can make you feel uncomfortable.

Getting home gym equipment—if you can afford it and have
the space for it—can eliminate the problem of feeling you are
exercising in an alien environment. But it still requires you to set
aside the time to get into sweat clothes, exercise, and shower;
finding that time can be difficult.

Activity Versus Exercise

There is a very real and effective alternative to regimented exer-
cise. Every day, by making small changes in your daily activities,
you can burn a surprising number of calories—and improve your
energy balance—by incorporating more activity into your oth-
erwise sedentary schedule.

How do we change our lifestyle to increase the amount of
work we do when everything around us has been developed to
be work saving? Although there are many guidelines, TV shows,
and tapes that instruct us how to exercise in the home setting,
there are few practical guides that will help you burn off small
numbers of calories frequently during the day.

However, it is not that hard. Specific activities can be per-
formed seamlessly in your everyday life and not require you to
put aside one-half hour every day or one hour three times a week
in order to fill your exercise prescription. Although we certainly
would never discourage people who can keep to a regular exer-
cise schedule and remain fit and healthy from following that
schedule, the guidelines that we provide here can be used by
everyone every day and should make a difference.

Remember, most of us are out of caloric balance by only a
small amount, explaining the slow but steady rise in weight in
the entire population. Adjusting energy intake and energy out-
put, even modestly, would do much to reduce the development
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of overweight and obesity and decrease their toll of diabetes and
perhaps heart disease.

Subtle changes in daily physical activity can have substantial
practical advantages over an exercise program. See Table 5.1.

The next two sections are designed to help you improve your
activity levels on an hour-to-hour and daily basis, as well as give
you an understanding of the exercise strategies that may be used
and how many calories you can expect to expend with either (or

both) approach(es).

How to Change Lifestyle to Increase Physical Activity
Every Day

All of our labor-saving inventions of the past century, the field
of ergonomics, and many products advertised in the Sharper
Image and other catalogs have been developed to make life eas-
ier. The side effect has been to make us less active in everything
we do. The single greatest impediment to our expending energy
has been in the area of transportation. The invention, refinement,
and widespread availability of the automobile and the paving of
much of the world has allowed us to drive everywhere and to
arrive in such close proximity to our destination that walking has
become an unusual part of our day. And, if the car hasn’t dis-

TABLE 5.1 Advantages and Disadvantages of Activity vs. Exercise

Activity Exercise

Can be done as part of usual daily Requires set-aside time to perform
lifestyle schedule

Can improve energy balance, preventor ~ Can improve energy balance, prevent or

limit weight gain, and promote weight limit weight gain, promote weight loss,

loss and improve cardiovascular
conditioning

Can be performed while at home, work  Often requires a gym or special court

No special equipment required Often requires specialized equipment
and outfits

Virtually no cost Gym, court, or course time fees

Burns off small numbers of calories Burns off larger number of calories, but

frequently less frequently

Little or no risk of injury Can lead to twisted ankles, sprains, and
other injuries that may interfere with
further exercise
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rupted our energy balance enough, elevators, escalators, moving
walkways, electric scooters, motorbikes, valet parking, and other
forms of personal transportation, such as the new Segway “per-
sonal transporter,” have finished the job. Logically, the first tar-
get to try to improve our energy balance should be to reestablish
locomotion by means of walking. This approach is logical and
reasonable and has already been adopted by numerous programs.

Except for a relatively small number of people who are house-
bound because of various medical ailments or for other reasons,
we all need to go places during the usual course of our day. We
travel to work, to school, to shop, and to visit friends and family.
If, during our usual travel schedule, we walked more and drove
less, we could subtract a modest number of calories on a daily
basis. The number of calories spent for any given period of walk-
ing isn’t very much; however, remember that this is something
you would do frequently every day. Table 5.2 shows the number
of calories that are spent doing common activities either for a
given distance or for a specific number of minutes per day. A
number of programs have recommended trying to increase your
walking by two thousand steps per day. On flat terrain, this
approximates a mile walk and would burn approximately 100
calories. Even if you were able to walk only an extra thousand
steps per day, it would expend 50 extra calories. This doesn’t seem
like very much, but at the end of one year, you would have burned
up approximately 18,000 calories. Even with no change in diet,
this converts into five pounds lost per year. Or, you could think
of this increased activity as allowing you to eat the equivalent of
an extra cookie per day, every day, without gaining weight.

Walk, Walk, Walk: Increasing Your Activity Level Really
Does Work

The idea that increasing your activity level can bring many of the
benefits of a regular exercise program sounds appealing in theory,
but is there any proof that it works? In the Diabetes Prevention
Program, the majority of people who were in the intensive
lifestyle intervention combined the lifestyle diet changes with
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TABLE 5.2 Calories Burned per Minute During Different Activities*

Calories

Occupational Activities Recreational Activities Burned
Standing instead of sitting 7 per hour
Walking up one flight of 11 per
stairs instead of taking minute
escalator or elevator

Getting up to change the channel 1 calorie

rather than using the remote
Doing desk work, driving a Standing still, walking at a 2-2.5 per
car, typing, talking stroll, playing cards, sewing, minute

knitting
Repa)iring car, sweeping, V\/a]king on level ground at 2 mph, 2.54 per
dusting biking on level ground at 5 mph, minute

riding lawn mower, bowling,

golfing with cart, playing many

musical instruments
Plastering, bricklaying, Walking 2.5 mph, biking 6 mph, 4-5 per
pushing wheelbarrow with golfing pulling cart, pushing minute
100-pound load, cleaning light power mower
windows
Painting, doing masonry Walking 3 mph, cycling 8 mph, 5-6 per
work, hanging wallpaper, golfing carrying clubs, dancing minute
doing light carpentry fox-trot, playing doubles tennis,

raking leaves, doing many

calisthenics
Digging in garden, shoveling Walking 32 mph, cycling 6-7 per
loose dirt at 10 times a 10 mph, roller-blading or ice- minute
minute skating 9 mph
Shoveling 10 pounds of dirt Walking 4 mph, cycling 11 mph, 7-8 per
per shovelful at 10 times playing singles tennis, shoveling minute
a minute snow
Digging ditches, carrying Walking/jogging 5 mph, 8-10 per
80 pounds, sawing cycling 12 mph, playing half- minute
hardwood court basketball, mountain

climbing, downhill skiing
Shoveling 14 pounds of dirt Running 5%2 mph, cycling 10-11 per
per shovelful at 10 times 13 mph, playing full-court minute
a minute basketball
Shoveling 16 pounds of dirt Running at least 6 mph, 11 or more
per shovelful at 10 times cross-country skiing per minute

a minute

*Number of calories burned depends on several factors, including your size.

lifestyle changes that generally increased walking. The volunteers
frequently wore pedometers—small, inexpensive devices that
measure the number of steps you take on a given day. In the DPP
intensive lifestyle program, we asked our volunteers sometimes to
try to increase their walking to more than ten thousand steps per
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day, which is approximately five miles, and many of them did. But
any amount of increased walking burns off calories.

On average, doing two thousand steps per day by walking one
mile after dinner or after your lunch break at work may be prac-
tical for many people, but it sounds a little like the “bouts” of
exercise we described previously, requiring a specific time period
reserved for the activity. What if you were able to increase fifty
or one hundred steps per day ten to twenty times during the day?
This would have a similar impact, assuming you weren’t using the
steps only to go to the refrigerator and microwave. Each step uses
energy. Incorporating two thousand extra steps per day would
help to balance your energy output and input and prevent weight
gain and diabetes.

Table 5.2 summarizes how many calories you can burn with
different activities, including many that you can incorporate into
your daily routine. By choosing to perform these activities each
day, you can change your energy balance. This does not require
purchasing special equipment, joining a gym, or incurring any of
the risks for physical injury that often accompany exercise.

In concert, all of these small changes may not lead us to “the
farmer’s life,” but they will take us closer to where we need to
be in order to improve our energy balance and decrease the risk
of becoming overweight. Or, for those who are overweight, they
will decrease weight and decrease the risk for diabetes and its
complications.

Exercise

Farmers and other manual laborers do not include—nor do they
usually need to include—exercise as part of their usual routines.
After a day of intensive physical labor, farmers and construction
workers will not likely be doing squat thrusts or step aerobics.
The introduction of exercise and the multiplication of exercise
programs is new in human history. Even though regular exercise
is hard for many people to fit into their lives, for those who can
exercise regularly there clearly are benefits.
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Aerobic Cardiovascular Training Versus Anaerobic
Strength Training

Exercise has been divided into two types—cardiovascular condi-
tioning and strength training. Cardiovascular conditioning, or aer-
obic exercise, uses large groups of muscles (instead of isolated
muscles) at a moderate intensity (so that you can talk to someone
while exercising), lasts for at least thirty minutes, and is dynamic
and free moving. Usual examples include walking, riding a bike,
swimming, or rowing. Heavy lifting or heavy pushing or pulling
is not aerobic-type exercise. Aerobic means “uses oxygen,” and thus
must involve easy breathing rather than heavy panting or breath
holding or straining. Aerobic exercise causes a rise in heart rate
and usually a moderate rise in blood pressure, both of which are
responses that will improve the efficiency of your heart over time.

In contrast, anaerobic exercise is either very high intensity
(like a sprint), which drives your breathing, blood pressure, and
heart rate very high, or is breath-holding, isometric exercise, such
as lifting heavy weights or holding a strong contraction (as in a
tug of war). This type of exercise also burns calories but does not
benefit the heart in the ways that aerobic exercise does. It is pos-
sible to perform strengthening exercises with moderate weights
in a dynamic program. Such programs create an aerobic stimu-
lus while also achieving some of the benefits of muscle strength-
ening, including muscle toning and shaping, and reducing the
development of osteoporosis.

As far as everyday activities go, carrying bags of groceries that
are too heavy to carry very far would be more anaerobic, while
carrying smaller amounts of groceries more often (three times a
week) would be aerobically beneficial.

Aerobic Exercise Prescription

To be sure that you get the appropriate amount of exercise, you
may follow an individualized exercise prescription, which should
consider these things:
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Exercise mode
Duration
Frequency
Intensity

Intensity of exercise is often measured in units called
“METS.” However, for most people “light” exercise is performed
at a comfortable pace and “feels like I could keep going all day.”
You can talk while you exercise. Moderate intensity is “com-
fortable for a while, after an hour, I break into a sweat.” Heavy
intensity can be sustained for ten to fifteen minutes, always causes
sweating, and you can’t talk while doing it. Very heavy intensity
exercise causes sweating, shortness of breath, and can only be sus-
tained for three to five minutes.

In general, an aerobic exercise prescription looks like this:

Mode: dynamic, free-moving, free-breathing, large muscle
mass movements; examples: walking (treadmill or overland),
biking (stationary bike or overland), swimming, rowing (on
a machine or in a boat), cross-country skiing (on a machine
or in snow)

Duration: thirty minutes or more at a time

Frequency: at least three days per week, and not
consecutive days in beginning

Intensity: fairly light to somewhat heavy, in a heart rate
range of 70 to 85 percent of your maximal heart rate, and
so that you are able to talk but not sing while exercising

As you become accustomed to performing a certain level of
exercise, meaning that it begins to feel too easy (more like “light”
or “very light”), it is time to step up the intensity so that it
becomes closer to “somewhat heavy” again. This is a good sign,
as it means you are making progress and are experiencing a train-
ing effect. To make additional progress, you will need to increase
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intensity, and you may also increase duration, up to forty-five to
fifty minutes per session. After one to two months, you can
increase your frequency of exercise to five to six days per week.

Anaerobic Strengthening Program

For most people, and probably for you, regular aerobic exercise
will help to control your weight and to reduce your risk of dia-
betes. However, if you want to add an anaerobic strengthening
program to your usual exercise, start with relatively light weights,
such as two to four pounds, depending on your size and strength.
Use the small weights and increase the number of repetitions of
each movement (such as flexing your biceps).

People usually describe anaerobic strengthening programs in
terms of repetitions (“reps”) and sets. Reps are repetition of
exactly the same exercise, such as lifting a three-pound weight
above your head. A set involves ten to twenty reps of the same
exercise. When you do twenty repetitions and more than five
sets, you can increase the weights (for example, from three
pounds to four pounds).

Safety Tips for Activity and Exercise

Before initiating any change in activity level or a new exercise
program, check with your doctor. People with heart disease or
who are at risk for heart disease, including those over the age of
fifty or with diabetes, may experience chest pain or even a heart
attack with increased exercise or activity. While walking is usu-
ally safe for everyone, it’s still best to discuss your program with
your doctor. (See section called “Your Heart” later in this
chapter.)

In general, it is best to begin every exercise session with a
five- to ten-minute warm-up, beginning with a low-intensity
walk or bike ride (depending on your program) and some main-
tained stretching of the muscles you will be using (calf, low back,
and knee, typically). A cooldown period of at least five minutes
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at the end of your exercise session will also help your adjustment
to exercise. These extra steps will help to prevent joint aches,
muscle soreness, and injury.

For walking, always use comfortable, fitted walking shoes or
sneakers, and buy new ones frequently to protect your feet and
joints. This is your only equipment, unless you use a treadmill.
Try to avoid high-impact exercise for your joints’ sake.

For biking, try to ride on the flat in order to keep your inten-
sity constant. Uphill can be anaerobic, and downhill can be
coasting. A stationary bike is much more consistent.

Step up your program gradually: even trained athletes adjust
the intensity and duration of their workouts slowly. Reassess how
you feel every four weeks during your exercise, and adjust the
prescription if you have made noticeable progress.

Special Issues for People with Diabetes

If you have diabetes you need to be careful of certain things.

Your Feet

All people with diabetes need to take extra-special care of their
feet. Neuropathy (one of the long-term complications of diabetes
that affects the nerves in your feet) may affect your ability to
sense minor trauma. This can be compounded by decreased cir-
culation and structural changes of the foot. Even minor repeti-
tive trauma from weight bearing and poorly fitting shoes can lead
to abrasions, blisters, and callus formation. Penetrating infections
can spread from the skin to the bones, and this can lead to the
need for an amputation.

To protect your feet, you need to inspect them before and
after exercise. If you have neuropathy, be aware that you may not
be able to feel the rubbing of a poorly fitting shoe or of a peb-
ble in your sneaker. Therefore, visual inspection is critical. Wear
seamless “tube” socks, and wear walking shoes with good cush-
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ioning to absorb the impact. With appropriate foot gear and some
caution, most people with diabetes can participate in a wide vari-
ety of exercises.

Your Eyes

If you have severe retinopathy (diabetic eye disease), certain
high-impact exercises (boxing, football, or diving) may cause
bleeding in the back of your eye and should not be done.
Although this situation is rare, check with your health-care team
(and your mother) before taking up kickboxing or other sports
where you might get kicked in the head.

Your Heart

People with diabetes have heart disease, stroke, and peripheral
vascular disease (leading to amputations) at more than twice the
rate of those who do not have diabetes. The frequency of heart
disease in prediabetes is between that of people with diabetes and
those without diabetes. Unfortunately, in addition to being at
higher risk for having heart disease, people with diabetes have
fewer warning symptoms of an impending heart attack. Many
people without diabetes who have narrowing of the coronary
arteries that supply the heart muscle have chest pain or angina
when they exercise, warning them of decreased blood flow. In
contrast, people with diabetes often have no warning symptoms.
The first time that they become aware of a heart problem may
be when they have a heart attack.

How can we encourage exercise—which is meant ultimately
to protect the heart—if it may precipitate a heart attack? The
answer is that you may need to do an exercise-tolerance test,
sometimes called a stress test, to make sure that you can exercise
safely without the risk of causing heart damage. The stress test is
a treadmill test with monitoring of your electrocardiogram.
Sometimes an exercise stress test also includes another technique
for taking a picture of the heart, such as an ultrasound or what
is called a “nuclear medicine test.” These additional ways of
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measuring heart function or blood supply to the heart can reveal
problems that are not picked up by the electrocardiogram.

With the results of the stress test, your doctor can reassure
you of the safety of exercise and can give you a target heart rate
that you shouldn’t exceed during exercise. Stress tests are often
recommended in older adults and in many adults with diabetes
before they begin a new exercise program or intensify their cur-
rent program.

The intensity part of your exercise prescription is very impor-
tant, both for protecting your heart and for improving its function.

For protection do the following:

Warm up and cool down.

Do not exceed your intensity prescription.

Use a pulse monitor if necessary, but do not go above
“somewhat heavy” effort. Remember, you should be able to
carry on a conversation while you exercise.

Increase intensity of your workouts slowly, and do not try

anything too hard suddenly.

Hypoglycemia

If you take insulin or one of the oral sulfonylureas, exercise or
increased activity may lower your need for medications. This is
a good thing. However, unless you and your health-care team
adjust your medications—or add an appropriately timed snack—
you may have a hypoglycemic episode (low blood sugar) either
during exercise or even four to eight hours after the exercise.
Always carry a sugar-containing snack with you, just in case. And
discuss any change in your routine with your physician before
starting it.

Intensifying Your Workouts

When you feel more and more comfortable with your exercise
routine—less breathless, less than “somewhat heavy” or “fairly
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light” work—and you notice that your heart rate is lower both
during exercise and at rest, it is time to step up your exercise
intensity or duration or frequency. Whichever you decide to
adjust, do it gradually. Use your warm-up to help you determine
how much more intensively you want to exercise. Start with the
usual level of exercise, add increments of intensity bit by bit until
you exceed your old level, and then maintain the new level while
you check how it feels.

Pay attention to your body. It will usually tell you when you
are going too fast or too long or too hard. One common signal
is more shortness of breath than you usually have. Slow down. If
it doesn’t go away, or if you have chest pain, consider this an
emergency. Other warning symptoms that should be treated as
an emergency include chest tightness; discomfort in the jaw,
arms, or neck that lasts more than five minutes; light-headedness;
or an irregular heartbeat. Stop exercising and seek emergency
care.

Increasing activity and exercise is critical if we hope to reverse
the pernicious effects of our current sedentary lifestyle. These
lifestyle changes will contribute to weight loss and maintenance
and have independent beneficial effects on insulin sensitivity and
cardiovascular conditioning. Increased activity levels can be
incorporated easily into our daily lives, helping to balance our
energy intake and output. Similarly, exercise can be safely and
enjoyably performed.



How to Get Ready to
Change Your Lifestyle

Are you really ready to lose weight? If asked, most people who
are overweight will say, “I really want to lose weight.” Most over-
weight people can also list several reasons why they want to lose
weight. But the more difficult questions to answer are: Are you
ready to do what it takes to lose weight? Are you really ready and
willing to change your eating and exercise habits? Examining
your readiness to change and your “motivators” and “demotiva-
tors” for losing weight are critical first steps in the process of last-
ing lifestyle change.

What It Means to “Be Ready”

Scientists who study behavior change have identified five stages that
people go through when trying to change their habits: precontem-
plation, contemplation, preparation, action, and maintenance.

People in the precontemplation stage are either not interested
in or not thinking about making changes in lifestyle in the next
six months. They may not see their weight as a threat to their
health, or they may have too many other competing priorities
and may just not be ready to focus on lifestyle changes.

If you have moved on to the contemplation stage, then you
are thinking about making lifestyle changes within the next six

Copyright © 2005 by the President and Fellows of Harvard College. Click here for terms of use.
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months. You are likely weighing the advantages and disadvan-
tages of changing your exercise and eating habits. People in the
contemplation stage are usually looking for motivation and typ-
ically say, “I know I should want to lose weight,” or, “I need a
program to motivate me.” They are usually waiting for the magic
moment to start, or hoping for a magic pill—the newest fad diet
or gimmick that promises quick results with little effort. When
they examine the way they talk about losing weight or making
lifestyle changes, they find themselves saying, “I know I should,
but . ..” or, “It takes too much effort.”

The next stage is preparation. People in the preparation stage
are planning to make lifestyle changes within the next month.
They may have started to make small changes in exercise and eat-
ing habits and are interested in doing more. They may be ready
to sign up for an exercise class or keep a record of food intake.
They usually express an inner motivation to make changes and
do not look for (or rely on) external motivators, such as a pro-
gram or someone else to inspire them.

The action stage is where desire and planning become mani-
fest as distinctive changes in behavior. If you are in the action
stage, you have made changes in your exercise and eating behav-
iors within the past six months and are trying to become more
consistent with your new lifestyle habits. People in the action
stage will say, “It’s getting easier for me to manage my food
choices and fit exercise into my routine.” Or, “I’'m making good
progress with weight loss, but sometimes I get off track.”

Being in the maintenance stage means that you have main-
tained your new exercise and eating habits for longer than six
months. These lifestyle changes have become part of your
daily routine. While you actively try to avoid slipping back into
old habits, you’re also becoming increasingly confident about
your ability to maintain your new ways. You might say things
such as, “I just do it now.” Or, “My new lifestyle is just a part
of me.”

So where are you right now? What is your stage of change?
How can you become someone whose lifestyle remains in the



HOW TO GET READY TO CHANGE YOUR LIFESTYLE

TABLE 6.1 The Five Stages of Change

Stage

Characteristics

Typical Statements

Stage 1:
Precontemplation
Precontemplators have
no intention of changing
behavior during the next
six months.

May be unaware a
problem exists.

See no reason to change.
Not interested in
discussing change.

It is not a problem.
Not right now.
| have other priorities.

Stage 2: Contemplation
Contemplators are
thinking about making
changes within the next
six months.

Have limited knowledge
of the problem.
Weighing the pros/cons
of change.

No sense of urgency.

Wiaiting to get motivated.

Wishing for the magic
diet or pill.

| will change someday.
| know | should but .
__ will motivate me.
How aboutthe __ diet?

Stage 3: Preparation
People in the preparation
stage are planning to
change within the next
thirty days.

Motivated and ready to
change.

Not sure how to get
started.

May have tried small
changes

Could slip back to
ambivalence.

lamreadyto .
lwantto___ .

How do | start? It is a lot
of work.

Stage 4: Action
People in the action
stage have made
changes within the past
six months.

Efforts to change are
noticeable.

Believe change is
possible.

Have modified
environment for success.
Want feedback and
reinforcements.

| can

It's getting easierto __.
I'm doing it, but __.

| think | am doing well.

Stage 5: Maintenance
People in the
maintenance stage of
change have made
established changes for
at least six months.

Change has become part
of routine.

Trying not to slip back
into old habits.
Confident about
maintaining change.
Dealing with high-risk
situations, such as
vacations and social
events.

| just do it now.

It's not hard to .

| feel good about .
| can manage

Adapted from E. Gehling, “The Next Step: Changing Us or Changing Them?” Diabetes Care

Educ Newsflash 20 (1999):31-33.

maintenance stage for weight loss, eating habits, and physical

activity? Table 6.1 describes these stages and the statements char-

acteristic of the thinking that takes place during each stage. See

where you are at this point. The next section will help you deter-

mine which stage you are in.
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How You Can Gauge Readiness to Change

First of all, it is important for you to know that people do not
simply progress through the stages of change in order; they can
enter or exit the stages at any point, and they can recycle through
the stages by relapsing and repeating stages. For example, life
stresses can sometimes cause you to slip and lose focus on your
exercise/activity and eating habits, and you may move from the
action stage for weight loss, eating habits, and exercise back to
the contemplation stage for a period of time. Vacations, social
gatherings, or retirement can also cause you to get off track
because they disrupt your usual routine. It is also possible to be
at one stage of change for reducing calorie intake and at a dif-
ferent stage of change for increasing activity.

To understand how youre moving through the stages of
change, it’s helpful to examine your motivations. There are sev-
eral ways to do this, and it is absolutely worth the effort to care-
fully examine the various aspects of what motivates you.

First ask yourself the following questions that have been
adapted from a book called Health Behavior Change: A Guide for
Practitioners, by S. Rollnick, P. Matson, and C. Butler, and pub-
lished by Churchill Livingstone in 1999:

On a scale of 0 to 10, with 0 being “not important at all” and 10
being “the highest importance,” how important is it for you right
now to lose weight?

0 1 2 3 4 5 6 7 8 9 10

If you decided to lose weight right now, on a scale of 0 to 10,
with 0 being “not confident at all” and 10 being “very confi-
dent,” how confident are you that you could lose weight?

0 1 2 3 4 5 6 7 8 9 10

To lose weight, it is necessary to reduce food portions and
calorie intake and to increase your activity level. So it is also nec-
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essary to rate the importance and your confidence for changing
these behaviors. People often have different importance and con-
fidence ratings when rating changing eating and exercise habits.
So be honest with yourself about the next questions:

On an importance scale of 0 to 10 (as in the previous questions),
how important is it for you right now to reduce your food por-
tions and calorie intake?

0 1 2 3 4 5 6 7 8 9 10

If you decided to lose weight right now, on a confidence scale of
0 to 10 (as in the previous questions), how confident are you that
you could reduce your food portions and calorie intake?

0 1 2 3 4 5 6 7 8 9 10

On an importance scale of 0 to 10, how important is it for you
right now to increase your activity level?

0 1 2 3 4 5 6 7 8 9 10

If you decided to increase your activity level right now, on a con-
fidence scale of 0 to 10, how confident are you that you could
increase your activity level?

0 1 2 3 4 5 6 7 8 9 10
Now let’s see what your answers mean.

Importance Ratings

Importance ratings of 7 or higher imply that it is pretty impor-
tant for you to lose weight, reduce calories, and exercise more.
If you gave importance ratings of 5s or 6s, then you may be
somewhat ambivalent about these lifestyle changes. If your
importance ratings are 4s or lower, making these changes is of
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fairly low to very low importance to you right now. You are
likely in the precontemplation or contemplation stage of change.

Confidence Ratings

Confidence ratings of 7s or higher suggest that you're pretty con-
fident to very confident that you can lose weight, change your
eating habits, or exercise more. If your confidence ratings were
5s or 6s, you may be uncertain about your ability to lose weight
and make the necessary changes in your eating and exercise
habits. If your ratings are 4s or lower, you don’t have a lot of con-
fidence that you can lose weight, cut calories, and exercise more.

What to Tackle First

If your importance ratings are lower than 3s, you’ll want to focus
on importance first. If both importance and confidence ratings
are the same, you’ll still want to focus on importance first. How-
ever, if one rating is distinctly lower that the other, start with the
lower rating first. If both your importance and confidence rat-
ings are below 3s, then this may not be the ideal time for you to
try to lose weight. On the other hand, if both importance and
confidence are high, then you’re probably ready to take steps
toward long-term lifestyle changes. Let’s look at some real-life
examples.

Bob

Bob is forty-eight years old with a twin brother who has had dia-
betes for three years. He has just found out that he has impaired
glucose tolerance or prediabetes. His doctor has told Bob that he’s
very likely to develop type 2 diabetes within five years of his
twin brother. When Bob joined the Diabetes Prevention Pro-
gram (DPP) study, he was five feet ten inches tall and weighed
two hundred pounds. His motivation score was 9 out of 10;
however, his confidence score was only 5 out of 10.

Bob had never been on a weight loss program before, perhaps
explaining his low sense of confidence. However, he was excited
to learn that he had been assigned to the lifestyle intervention



HOW TO GET READY TO CHANGE YOUR LIFESTYLE

group. Bob’s wife attended each of Bob’s individual coaching ses-
sions to learn how she could support his efforts. At first they
found that keeping food records and learning about sources of fat
and extra calories in their diet was time-consuming. They also
found it difficult to adjust the traditional Italian recipes that the
family enjoyed. With practice, feedback, and support Bob found
out that he could change his eating and lose weight and that over
time it got easier. Difficult changes started to become habit. As
he saw progress and experienced success, he became increasingly
confident that he could maintain his lifestyle changes over time
and keep the weight off. Bob’s weight loss goal for the study was
to reach 186 pounds (a 7 percent weight loss), and after six
months, he had lost 15.5 pounds and weighed 184.5 pounds. In
addition, he kept this weight off for five years, and at the end of
the DPP, his blood sugars had returned from impaired to normal.

Mary
Mary is a forty-seven-year-old woman with type 2 diabetes. She
was five feet five inches tall and weighed 244 pounds (BMI 41)
at the start of her program, and she was taking several diabetes
medications, including metformin (Glucophage), glimepiride
(Amaryl), and pioglitazone (Actos). Mary’s motivation to change
her eating and exercise habits to lose weight was a 10 out of 10.
Her confidence level was 7. She participated in a group weight
loss program with a goal of losing 10 percent of her body weight.
After six months, Mary lost thirty-two pounds (a 13 percent
weight loss) and weighed 212 pounds. Her blood sugars improved
dramatically, and she was able to stop taking the Amaryl.
Although Mary wanted to get below 200 pounds, she found that
her weight fluctuated between 210 and 215 pounds. When asked
to rate her motivation for losing those extra pounds, she was
somewhat surprised to hear herself say 2 out of 10. When asked
how important it was to reduce her diabetes medications further,
she rated her motivation to come off the Actos as 8 out of 10.
Together we decided that Mary would meet with her primary
care physician to discuss her goals. She asked her doctor if she
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could try stopping the Actos because her blood sugars were so
good. Mary agreed to continue regular blood-sugar monitoring.
She knew that to keep her blood sugars well controlled she would
need to be especially careful with her food choices and that losing
more weight would make it more likely that she could remain off
the medication. Now, her motivation to lose weight was 8 out of
10, and she dropped to 199 pounds over the next eight weeks! She
is still off the Actos and maintaining good blood-sugar control.

How to Analyze Your Importance and

Confidence Ratings

Let’s look more closely at your situation. Your importance rating
for losing weight was ____. Now, list all of the reasons why your
rating was not one or two points lower.

Next, list what it would take to increase your importance rat-
ing by three points.

Your importance rating for reducing calorie intake was . List
all of the reasons why your rating was not one or two points
lower.

Next, list what it would take to increase your importance rat-
ing by three points.

Your importance rating for increasing your activity level was
. List all of the reasons why your rating was not one or two
points lower.
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Next, list what it would take to increase your importance rat-
ing by three points.

Are your importance ratings for losing weight, reducing calo-
rie intake, and increasing activity level similar for all three
lifestyle changes? If your ratings for weight loss are much higher
than your ratings for reducing calories and increasing activity,
then you need to think about whether you’re truly ready to make
lifestyle changes. Wanting to lose weight without recognizing the
behavioral changes required to accomplish this goal is unrealis-
tic, magical thinking. Losing weight may be very important to
you, but is it important enough that you are willing to invest the
time and effort to change your eating and exercise habits? For
some people, eating and enjoying food, or using food to cope
with unpleasant emotions, is more important than losing weight.

Now look at the reasons behind your ratings. This will help
you understand how you view the perceived benefits (the “pros”)
of losing weight and the perceived barriers (the “cons”) that get
in your way. As you examine what would increase your ratings,
you’ll start to see what you’ll need to do to start to reduce the
barriers.

Let’s take Kathy, a sixty-two-old woman with prediabetes, as
an example. When she reviewed the pros and cons of losing
weight, she first listed the ones that were important for her. Then
she rated their importance on a scale of 0 to 10 with 10 being
“the highest importance” (see Table 6.2). As you look at her
responses, you’ll see that the number of pros and cons for losing
weight is certainly important, but so is their relative importance.

Although Kathy’s list included a similar number of cons and
pros, the relative importance of losing weight was greater than that
of not losing weight. Her highest ratings were not for appearance
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TABLE 6.2 Kathy's Pros and Cons of Losing Weight

Losing Weight Pros Importance  Losing Weight Cons Importance
Looking better in clothes 2 Time commitment 6
Able to buy more stylish clothes 2 Dislike exercise 5
Being more attractive 2 Dislike record keeping 7
Having more energy 8 Feeling discipline istoohard 3
Better able to exercise 3 Feeling you'll just regain 3
Better mobility 8 Creates too much attention 2
Improve health 9 Rather be heavy than yo-yo 2
Prevent diabetes 10 Love food too much 7
Reduce medications 7 Socializing gets complicated 7
Healthier pregnancy N/A Think too much about food 4
Increased self-esteem 6 Need to buy new clothes 4
Freedom from guilt/shame 6 Other important priorities 3
Less nagging from doctor, Negative feedback from

family, friends 2 family and friends 3
Better quality of life 10 Weight can't be an excuse 2
Learning to enjoy food without Food is my companion and

overindulging 3 calms my emotions 8
Total Importance Score 78 Total Importance Score 66
TABLE 6.3 Motivators and Demotivators for Losing Weight
Losing Weight Pros Importance  Losing Weight Cons Importance

Looking better in clothes
Able to buy more stylish clothes
Being more attractive
Having more energy
Better able to exercise
Better mobility

Improve health

Prevent diabetes

Reduce medications
Healthier pregnancy
Increased self-esteem
Freedom from guilt/shame

Less nagging from doctor,
family, friends

Better quality of life

Learning to enjoy food without
overindulging

Other
Total Importance Score

Time commitment

Dislike exercise

Dislike record keeping
Feeling discipline is too hard
Feeling you'll just regain
Creates too much attention
Rather be heavy than yo-yo
Love food too much
Socializing gets complicated
Think too much about food
Need to buy new clothes
Other important priorities

Negative feedback from
family and friends

Weight can’t be an excuse

Food is my companion
and calms my emotions

Other
Total Importance Score
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but were related to better health and a better quality of life as she
gets older. Kathy knows about the long-term complications of dia-
betes and wants to do all she can to avoid them. Even though she
loves to eat and often uses food to calm her “nerves,” and even
though she dislikes the inconvenience of keeping food records, the
importance of her health and quality of life outweigh these factors.

Take some time to identify your own pros (motivators) and
cons (demotivators) for losing weight and rate their importance
to you using a scale of 0 to 10. Then total the value of your moti-
vators and demotivators (see Table 6.3).

Which way does your scale tip? If the demotivators outweigh
the motivators, ask yourself what you can do to tip the balance.
How can you reduce the demotivators and increase the
motivators?

Ready, Set, Go!

Before you turn to setting your lifestyle goals to lose weight, be

sure that you can truly answer “yes” to the following questions.

® Are you willing to commit the time necessary to lose weight?
(This means finding time to exercise and increase activity, shop
for and prepare healthy foods, and keep track of your food
intake.)

* Are you willing to take a closer look at yourself, your eating
habits, and your attitudes toward food, weight, and exercise?

* Are you willing to give up looking for the magic pill or quick-fix
diet plan?

* Are you willing to weigh yourself at least once per week?

* Are you willing to accept a rate of weigh