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GUIDE TO MANAGING
TYPE 2 DIABETES

Dear Reader,

Diabetes can be a scary and confusing disease. This is especially true at diagnosis, when all you may know about the condition is that (a) there is no cure and (b) there are needles and daily blood tests involved.

It isn’t just the diabetes that frightens us—it’s also the host of long-term complications, emotional baggage, and lifestyle challenges that are packaged with the disease. There are many “unknowns” with diabetes.

Whether you’re newly diagnosed with diabetes or are a diabetes veteran, gaining knowledge of the disease is your best tool for achieving a healthier and happier life. And that’s where The Everything® Guide to Managing Type 2 Diabetes comes in.

This book is also a guide for the millions of caregivers—spouses, parents, adult children, and others—who live with or care for someone who has diabetes. The support you give your loved one is crucial to his or her long-term wellness.

Balancing blood sugars day in and day out is a difficult and sometimes frustrating experience. The good news is that with information and good care, such a balance is achievable. The Everything® Guide to Managing Type 2 Diabetes teaches you how to control your diabetes, and not to let it control you.
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These handy, accessible books give you all you need to tackle a difficult project, gain a new hobby, comprehend a fascinating topic, prepare for an exam, or even brush up on something you learned back in school but have since forgotten.

You can choose to read an Everything® book from cover to cover or just pick out the information you want from our four useful boxes: e-questions, e-facts, e-alerts, and e-ssentials. We give you everything you need to know on the subject, but throw in a lot of fun stuff along the way, too.

We now have more than 400 Everything® books in print, spanning such wide-ranging categories as weddings, pregnancy, cooking, music instruction, foreign language, crafts, pets, New Age, and so much more. When you’re done reading them all, you can finally say you know Everything®!
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Introduction

IF YOU’VE PICKED UP this book, chances are that type 2 diabetes has touched your life or the life of someone close to you. Diabetes can be a frightening and personally devastating diagnosis. Fortunately, learning all you can about diabetes and seeking support are probably the two most important components to staying on top of this disease.

A key phrase in the lexicon of diabetes care is good control. For those of you who are new to diabetes, good control means keeping your blood glucose, or blood sugar, in a range at or close to normal through diet, exercise, and/or medication (which can include pills, insulin, and/or other injectable drugs). Control is the answer to the physical and emotional management of diabetes. Always remember that the power is in your hands to determine how diabetes affects your life.

Unfortunately, many people feel out of control of their diabetes. Some ignore it completely in a fog of denial. Others follow medical instructions to the letter, yet never ask questions of their doctors nor provide any feedback to them. The latter group may get a handle on their blood sugar levels, but are so miserable it hardly matters.

Managing diabetes requires knowledge, dedication, and a certain doggedness of character. Most importantly, it requires a commitment to being a leader, not a follower, in terms of your own health care. Surrounding yourself with good people—endocrinologists and diabetologists, certified diabetes educators, registered dietitians, and others—is an excellent start to effectively managing diabetes. But it takes more than a crack medical team to control diabetes. Playing an active role in your own health care—as coach of your health care team—is essential for staying both healthy and happy. So is surrounding yourself with people who care about you and are willing to support you in your pursuit of wellness.

High blood sugar levels can affect every system of the body over time if not managed properly. Heart disease, stroke, vision loss, kidney disease, and nerve damage are just a few of the complications that uncontrolled diabetes leaves in its wake. This is why educating yourself about good diabetes management—through diet, exercise, medication, lifestyle, and more—is so very essential.

Medical breakthroughs, such as continuous glucose monitoring technologies, new oral and injectable medications and insulin formulations, insulin pumps, and others have drastically improved the quality of life for all people with diabetes. But until there is a cure for this disease, staying current on developments in diabetes management, communicating with your health care team, and staying on top of self care through healthy lifestyle choices are absolutely essential to wellness. The Everything® Guide to Managing Type 2 Diabetes was designed to be your reference partner in staying healthy with diabetes.


CHAPTER 1

What Is Diabetes?

Diabetes mellitus comes in many varieties—type 1, type 2, gestational, and variations such as maturity-onset diabetes of the young (MODY) and latent autoimmune diabetes in adults (LADA). Regardless of the name, people with diabetes share a common trait: Their bodies have an inherent inability to self-regulate the levels of blood glucose—or cellular fuel. In particular, type 2 diabetes accounts for 90 to 95 percent of U.S. diabetes cases and is one of the most serious and fastest growing health threats to Americans.

A Growing Problem

The U.S. Centers for Disease Control and Prevention (CDC) has called diabetes “an emerging epidemic.” The statistics say it all. As of 2011, the CDC put the number of U.S. residents living with diabetes at a staggering 25.8 million people, of which 7 million of these individuals don’t even know they have the disease. In other words, 8.3 percent of the entire U.S. population is living with diabetes. And another 79 million Americans over age twenty (35 percent of the population) have prediabetes, a condition that is a precursor to type 2 diabetes. Many lack important knowledge of the condition and the consequences.
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Type 2 diabetes accounts for 90 to 95 percent of the total diabetes population in the United States and is the seventh leading cause of death in America. But moderate levels of regular physical activity and a healthy diet can cut a person’s chance of developing type 2 by 58 to 71 percent.



In addition to the physical and emotional toll it exacts, diabetes also comes with an enormous price tag. An American living with diabetes has health care costs that are three times higher than those without the disease. According to the American Diabetes Association (ADA), the disease costs Americans $174 billion annually in medical expenses and lost productivity. And it isn’t just diabetes that’s running up the tab. Nearly $58 billion of those costs were for direct expenses related to chronic diabetic complications, which translates to a cost of approximately $11,774 per patient.

The Endocrine System

Diabetes mellitus is a disease of the endocrine system. The endocrine system is composed of glands that secrete the hormones that travel through the circulatory and lymph systems. These hormones regulate metabolism, growth, sexual development, and reproduction. When one of these glands—the adrenals, the thyroid and parathyroids, the thymus, the pituitary, testes, ovaries, and the pancreas—secretes either too little or too much of a hormone, the entire body can be thrown off balance.
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While the term diabetic is a useful adjective for describing things and conditions related to diabetes—diabetic supplies, diabetic kidney disease, and so on—some people with the disease bristle at being labeled “a diabetic.” People with diabetes should not have to be defined by the disease, nor be marginalized because of it.



The Pancreas and Liver

One of the endocrine glands—the pancreas—actually pulls double duty as a digestive organ. Sitting behind the stomach, the spongy pancreas secretes both digestive enzymes and endocrine hormones. It is long and tapered with a thicker bottom end (or head), which is cradled in the downward curve of the duodenum—the first portion of the small intestine or bowel. The long end (or tail) of the pancreas extends up behind the stomach toward the spleen. A main duct, or channel, connects the pancreas to the duodenum.
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Anyone who takes insulin should have an emergency glucagon injection kit on hand. Glucagon is a hormone that prompts the liver to release glycogen and convert it into glucose. Glucagon is used to treat a severe hypoglycemic episode, or low blood sugar, in someone who has lost consciousness.



Pancreatic Tissues

In the pancreas, specialized cells known as exocrine tissue secrete digestive enzymes into a network of ducts that join the main pancreatic duct and end up in the duodenum. These enzymes are key in processing carbohydrates, proteins, and other nutrients.

The endocrine tissues of the pancreas contain cell clusters known as islets of Langerhans, named after Dr. Paul Langerhans, who first described them in medical literature. Islets (pronounced EYE-lets) are constructed of three cell types:


	
Alpha cells manufacture and release glucagon (pronounced glue-co-gone), a hormone that raises blood glucose levels.

	
Beta cells monitor blood sugar levels and produce glucose-lowering insulin in response.

	
Delta cells produce the hormone somatostatin, which researchers believe is responsible for directing the action of both the beta and alpha cells.



Another Key Player: The Liver

Located toward the front of the abdomen near the stomach, the liver is the center of glucose storage. This important organ converts glucose—the fuel that the cells of the human body require for energy—into a substance called glycogen. Glycogen is warehoused in muscle and in the liver itself, where it can later be converted back to glucose for energy with the help of the hormone epinephrine (secreted by the adrenal glands) and glucagon from the pancreas. Together, the liver and pancreas preserve a delicate balance of blood glucose and insulin, which are produced in sufficient amounts to both fuel cells and maintain glycogen storage.

Insulin and Blood Sugar

While the liver is one source of glucose, most of the glucose the body uses is manufactured from food, primarily carbohydrates. Cells then metabolize, or convert, blood glucose for energy. And insulin is the hormone that makes it all happen.
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How it works: the pancreas, glucose, and insulin. Normally, insulin enters the bloodstream to regulate the levels of glucose.



To visualize the role of insulin in the body and in diabetes, think of a flattened basketball. The ball needs air (or glucose) to supply the necessary energy to bounce. To fill a basketball, you insert an inflating needle into the ball valve to open it, and then pump air through the needle into the ball. Likewise, when a cell needs energy, insulin binds to an insulin receptor, or cell gateway, to “open” the cell and let glucose in for processing. You can blow pounds and pounds of compressed air at the ball valve, but without a needle to open it, the air will not enter. The same applies to your cells. Without insulin to bind to the receptors and open the cell for glucose, the glucose cannot enter. Instead, it builds up to damaging and toxic levels in the bloodstream.

What Goes Wrong in Diabetes

In people with type 2 diabetes, the inflating needle (the insulin) is the wrong size or shape for the valve (the insulin receptor), or the valve itself is too small or missing. This phenomenon, where there’s plenty of insulin but the body isn’t using it properly, is known as insulin resistance.

As the beta cells try to produce more and more insulin in an effort to compensate for the body’s growing inability to process glucose, another problem occurs. The pancreatic beta cells start to “burn out” and die, and insulin insufficiency (also known as insulin deficiency) is the result. The actual mechanics of how this occurs, and how early it happens in type 2, is not completely understood. But researchers have hypothesized that, at diagnosis, people with type 2 diabetes may have lost as much as 90 percent of their beta cell function.
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Type 1 diabetes is different from type 2 diabetes. In type 1, the inflating needle is missing (no insulin production), or there are only one or two needles to fill an entire court full of basketballs (insufficient insulin production). This happens when the islets (specifically the insulin-producing beta cells) of the pancreas are destroyed.



Insulin resistance also occurs in gestational diabetes mellitus (GDM), a type of diabetes that first starts in pregnancy. Gestational diabetes usually resolves itself after childbirth, although women who develop GDM have a higher risk for another GDM diagnosis in future pregnancies. They also have an increased risk for developing type 2 diabetes later in life.

The Danger of High Blood Sugar

The human body needs glucose to function, but too much glucose circulating in the bloodstream has the potential to be toxic to all the tissues and organs of the body, including the insulin-producing beta cells of the pancreas. This is known as glucotoxicity. When insulin isn’t available, blood sugar levels rise higher and higher in the bloodstream. A person may experience fatigue, excessive thirst, and increased urination. These are the classic symptoms many people develop before receiving a diabetes diagnosis.

A severe rise in blood sugar can result in diabetic ketoacidosis (DKA) or hyperglycemic hyperosmolar nonketotic coma (HHNC)—both are life-threatening medical emergencies. Timely diagnosis and treatment are important in preventing diabetes complications. Long-term, elevated blood sugars can damage virtually all the systems of the body. Blood vessel damage can result in cardiovascular disease, neuropathy (nerve damage), retinopathy (retinal eye disease), nephropathy (kidney disease), and more.

Managing Diabetes: A Balancing Act

While chronically high blood sugar levels cause diabetic complications over time, blood sugars that dip too low are also a problem. Hypoglycemia, or a low blood sugar level, is dangerous because, if left untreated, it can cause unconsciousness or even death. The most common triggers for a “hypo” include the following:


	An imbalance of food and insulin, such as when too much insulin is administered for the amount of carbohydrates eaten

	Certain type 2 oral medications

	Exercise without sufficient carbohydrate (carb) intake in individuals taking insulin and certain oral medications

	Excess alcohol intake without food in individuals taking insulin and certain oral medications



Some people who take insulin also experience overnight dips in blood glucose levels.
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A normal, nonfasting blood glucose reading is between 60 and 140 mg/dl (or 3.3 to 7.8 mmol/l). By contrast, the following glucose readings may indicate diabetes: a casual (i.e., any time of day) plasma glucose reading of 200 mg/dl (11.1 mmol/l) or higher, accompanied by high blood sugar symptoms; an A1C of 6.5 percent or higher; a fasting plasma glucose reading of 126 mg/dl (7.0 mmol/l) or higher; or an oral glucose tolerance test with a two-hour postload value of 200 mg/dl (11.1 mmol/l) or higher.



Controlling Blood Sugar

The ultimate goal of management of any type of diabetes is to bring blood sugar to a level that is as close to normal as possible, as consistently as possible. The American Diabetes Association (ADA) suggests adults with diabetes try to achieve blood sugar levels of 70 to 130 mg/dl (milligrams per deciliter) or 3.9 to 7.2 mmol/l (millimoles per liter) before meals, and less than 180 mg/dl (10.0 mmol/l) one to two hours after eating (i.e., postprandial). The American Association of Clinical Endocrinologists (AACE) suggests slightly different goals of less than 110 mg/dl (6.1 mmol/l) for a fasting blood glucose level and less than 140 mg/dl (7.7 mmol/l) two hours after meals.

It’s important to remember, however, that each patient has unique blood sugar treatment targets. Those who are particularly susceptible to episodes of hypoglycemia may have slightly higher goals than those who aren’t, while women who are trying to bring their glucose levels down as part of a preconception plan for pregnancy may have a lower target (i.e., need tighter control). Everyone is different, and your doctor will need to work with you to figure out what goals are right for you.

Treatment Tools

How do you bring blood sugars down to a controlled range? Although each person will have his or her own unique treatment plan, the main tools are diet, exercise, and medication. Proper nutrition and exercise should be a cornerstone of both disease management and healthy living. People with type 2 diabetes can sometimes control their disease with a combination of dietary regulation and exercise, but often they require pills, insulin, or other injectable medications.

What’s in a Name?

Diabetes is the Greek word for “siphon” (since people with the disease tend to urinate copiously). Mellitus is Latin for “honey” or “sweet,” a name added when physicians discovered that the urine from people with diabetes is sweet with glucose.

As researchers began to understand diabetes better, different subtypes of the disease were created. In 1980, the World Health Organization (WHO) recognized these types as insulin-dependent diabetes mellitus (or IDDM; type 1) and noninsulin-dependent diabetes mellitus (NIDDM; type 2). This classification scheme proved to be problematic because it defined diabetes not by the cause of the disease, but by its treatment—specifically whether or not a patient required insulin injections. This was often a cause for confusion because so-called noninsulin-dependent (type 2) patients often need insulin therapy to achieve good control.
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Long before the advent of diagnostic urine testing in the nineteenth century, one of the earliest ways physicians learned to make a diagnosis of diabetes was to taste a patient’s urine. Sugar in the urine produces a sweet taste.
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Also confusing was the old-school system of calling type 1 diabetes “juvenile diabetes” and type 2 diabetes “adult-onset diabetes.” While most cases of type 1 diabetes are diagnosed when patients are in childhood and adolescence, adults of any age, from twenty-somethings to the elderly, can develop the disease. And as obesity rates have soared in the United States in recent years, type 2 diabetes has begun to appear in younger adults, adolescents, and children. In short, there are no age limits to either type of diabetes. In the late 1990s, both the American Diabetes Association and the World Health Organization recommended using the names “type 1 diabetes” and “type 2 diabetes” as the clinical standard to distinguish these very complex and similar, yet very different diseases. However, you may come across a few doctors, and many laypeople, who still use the old names.


CHAPTER 2

Type 2 Diabetes

Type 2 diabetes, the most common type of diabetes, is also one of the most prevalent chronic diseases around. Worldwide, over 329 million people suffer from type 2 diabetes; and the International Diabetes Federation projects that by the year 2030 this population will reach nearly a half billion people. While excess body weight is a major risk factor for type 2 diabetes, ethnic background, family history, and certain components of an individual’s health history also play important roles.

Insulin Resistance and Type 2

Type 2 diabetes is a metabolic disorder in which blood sugar rises because insulin does not effectively balance and metabolize the blood sugar into cell energy. The similarities in physiology between the two forms of diabetes end there, however.
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One of the reasons for the boom in type 2 diabetes in the United States and throughout the world is the widening of waistbands and the trend toward a more sedentary lifestyle. In the United States, the shift has been dramatic: In 2010, more than one-third of adults and nearly 17 percent of children between the ages of two and nineteen were classified as obese.



Type 2 diabetes is caused by the body’s inability to use insulin properly. Two conditions that contribute to type 2 diabetes are insulin resistance and insulin deficiency. The first, insulin resistance, occurs in people who can produce insulin, usually in sufficient amounts at first. But when it’s time for the insulin to bind to the insulin receptor—the gateway to cells in muscle, fat, and liver tissue—and initiate chemical signaling that allows the glucose in to be metabolized into cellular energy, something goes wrong. The insulin does not bind and so insulin resistance results. In other words, it’s like trying to fit a square peg (insulin) into a round hole (insulin receptor). As a result, glucose doesn’t enter the cells, and instead it builds up in the bloodstream, which results in high blood sugar levels.

The second condition that contributes to type 2 diabetes, insulin deficiency, occurs when the beta cells of the pancreas also have difficulty producing enough insulin to process the rising blood sugar levels. Eventually, the pancreas does not have sufficient amounts to overcome the deficit.

Research indicates that people with prediabetes already have an up to 70 to 80 percent decrease in beta cell function before they even cross the threshold into type 2 diabetes. After diagnosis, inflammatory processes in the body and the toxic effects of long-term high blood sugar levels on the beta cells on the pancreas (glucotoxicity) make insulin deficiency worse. Drug therapy is eventually required to preserve or recover beta cell function.

Prediabetes

Type 2 diabetes does not strike without warning. Prediabetes, also known as impaired glucose tolerance (IGT) or impaired fasting glucose (IFG), precedes the diabetes condition by months, years, and sometimes even decades. An estimated 79 million Americans have prediabetes; worldwide, that number is an estimated 280 million individuals. And many of these people are unaware of their condition.
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Prediabetes affects 35 percent of adults twenty years old and older. And half of adults age sixty-five and older have prediabetes.



As the name suggests, prediabetes is defined by blood sugar levels that are higher than normal, but not high enough to indicate diabetes. The actual clinical criterion for a diagnosis of prediabetes is a fasting plasma glucose level of 100 mg/dl (5.6 mmol/l) to 125 mg/dl (6.9 mmol/l) or a two-hour plasma glucose level of 140 mg/dl (7.8 mmol/l) to 199 mg/dl (11.0 mmol/l), or a HbA1c value of 5.7–6.4 percent. Prediabetes signifies that without some healthy lifestyle changes, an individual is most certainly on the path to full-fledged type 2 diabetes. Prediabetes is a danger in itself: It increases the likelihood of stroke and heart disease by 50 percent.

Are You at Risk?

There are a number of known risk factors for both prediabetes and type 2 diabetes. If you have one or more of the following risk factors, you should be tested for prediabetes:


	Being overweight or obese (BMI of 25 or higher)

	Family history of diabetes (especially a first degree relative)

	Low HDL, or “good,” cholesterol (less than 35 mg/dl, or 0.9 mmol/l) and high triglycerides (higher than 250 mg/dl)

	High blood pressure (consistent reading of 140/90 mmHg or higher)

	History of cardiovascular disease

	History of gestational diabetes

	History of polycystic ovary syndrome (PCOS)

	Giving birth to a baby weighing more than 9 pounds

	A previous hemoglobin A1C test result of 5.7 percent or higher

	Belonging to one of the following minority groups: African Americans, Native Americans, Hispanic Americans/Latinos, and Asian Americans/Pacific Islanders



Progression to Type 2 Diabetes

The pancreas of a person with type 2 diabetes generates insulin, but the body is unable to process it in sufficient amounts to control blood sugar levels. This inability is due to a problem with how the body’s cells—specifically the insulin receptors that attract and process the hormone—recognize and use insulin. As blood sugar levels rise, the pancreas pumps out more and more insulin to try and compensate. This pumped insulin may bring down blood sugar levels to a degree, but it also results in high levels of circulating insulin, a condition known as hyperinsulinemia. At a certain threshold, the weakened pancreas cannot produce enough insulin; and over time beta cell mass is lost. As beta cells die, the insulin deficiency develops. At this point, type 2 diabetes results.

Risk Factors

The biggest indicator for your risk of type 2 diabetes is the diagnosed presence of prediabetes. But because the vast majority of people with prediabetes remain undiagnosed, assessing the presence of the other common risk factors for type 2 diabetes is important.
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While everyone with type 2 diabetes has some degree of insulin resistance, not everyone with insulin resistance has type 2 diabetes. Metabolic syndrome is a constellation of features—insulin resistance, low HDL and high LDL and triglycerides, excess abdominal fat, and high blood pressure—that put you at risk for heart disease.



Age and Ethnicity

According to the CDC, well over half of all cases of type 2 diabetes occur in people over age fifty, and nearly 11 million Americans age sixty-five and older suffer from the disease. Individuals over age forty-five should be tested for diabetes, and retested every three years thereafter if the initial test is normal. If you have additional risk factors for type 2 diabetes, you may require more frequent screening—talk to your doctor about your particular screening needs.

Certain ethnic groups and minorities have an increased risk of developing type 2 diabetes, including the following:


	African Americans

	Asian Americans

	Hispanics

	Pacific Islanders

	Native Americans



Family History

Heredity plays a large part in the development of type 2 diabetes. If you have a first-degree relative with type 2 diabetes, your chances of developing the disease double. There is a concordance rate of up to 90 percent among identical twins with type 2, meaning that in up to 90 percent of cases where one twin has the disease, the other one develops it as well.

The good news for those with diabetes in their family is that environmental factors such as your activity levels, health habits, and diet do play a large role in whether or not you will develop type 2 diabetes. Large-scale studies such as the Diabetes Prevention Program (DPP) have proven that prevention is often possible through eating well, exercise, and other moderate lifestyle changes. Adults in the DPP cut their risk of getting type 2 by over half by adding thirty minutes of exercise five days a week and changing their diet, showing that healthy living can overcome genetics in some cases.

Hypertension and Cholesterol Levels

Hypertension, or blood pressure of 140/90 mmHg or higher, is a known risk factor for the development of type 2 diabetes, and is also a frequent comorbid (i.e., coexisting) condition of the disease. A large-scale study of over 12,000 patients published in the New England Journal of Medicine found that people with diagnosed hypertension were 2.5 times more likely to develop type 2 diabetes than those individuals with normal blood pressure levels. In addition, that study and others have shown a correlation between beta-blockers, a medication used to treat high blood pressure, and an increased risk of type 2 diabetes.

Triglyceride levels over 250 mg/dl and/or levels of HDL (or “good cholesterol”) under 35 mg/dl put you at an increased risk for type 2 diabetes. HDL acts as a lubricant for the circulatory system, moving the other lipids (triglycerides and LDL cholesterol) through the blood vessels and into the liver for metabolism. HDL helps to prevent the buildup of fatty plaque that can otherwise clog the arteries, resulting in atherosclerosis and, consequently, high blood pressure. Elevated triglycerides are also associated with an increased risk of heart disease.

Gestational Diabetes and Perinatal Risk Factors

Women who had gestational diabetes mellitus (GDM) during their pregnancy are at an increased risk of developing type 2 diabetes. Five to ten percent of women with GDM will have type 2 diabetes after labor and delivery. And women with a history of GDM have a 40 to 60 percent chance of developing type 2 diabetes within five to ten years postpartum, with a 70 percent risk thereafter. Giving birth to a baby weighing over nine pounds is also considered a risk factor for later development of type 2 diabetes. Several studies have linked high birth weights (over 4,000 grams, or 8.8 pounds) to type 2 diabetes.
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Women who have a history of gestational diabetes should be vigilant about regular testing for diabetes (once every three years if glucose levels are normal postpartum, annually if they are not).



A number of studies have also associated a low birth weight (under 2,500 grams, or 5.5 pounds) with an increased risk for type 2 diabetes later in life, possibly due to poor fetal nutrition.

Risks Associated with Weight and BMI

Obesity rates have been on a steady rise over the past few decades. The U.S. Centers for Disease Control (CDC) estimates that over 36 percent of U.S. adults are obese. In addition, a growing number of children and adolescents are living with weight issues. According to the 2009–2010 National Health and Nutrition Examination Survey (NHANES), over 18 percent of adolescents over age twelve, 18 percent of six- to eleven-year-olds, and 12 percent of children between the ages of two and five are considered overweight.

For children and adults alike, being overweight or obese is a primary risk factor for developing prediabetes and type 2 diabetes. The U.S. Department of Health and Human Services (HHS) reports that over 80 percent of people with type 2 diabetes are clinically overweight.

Why Is Weight a Risk Factor?

Too much fat makes it difficult for the body to use its own insulin to process blood glucose and bring it down to normal circulating levels. The specifics are as follows:


	
Overweight people have fewer available insulin receptors. When compared to muscle cells, fat cells have fewer insulin receptors where the insulin binds with the cell and “unlocks” it to process glucose into energy.

	
More fat requires more insulin. The pancreas starts producing larger and larger quantities of insulin in order to “feed” body mass, and consequently insulin resistance turns into a Catch-22.

	
Excess blood sugar must be stored as fat, and excess fat promotes further insulin resistance. Fat cells release free fatty acids (FFAs). During lipolysis (the breakdown of fat within cells), free fatty acids are released into the bloodstream, interfering with glucose metabolism. Abdominal fat appears to release higher levels of FFA.



Leptin, a hormone in fat cells that helps to metabolize fatty acids, has provided an important clue to the relationship between obesity and type 2 diabetes. Discovered by Rockefeller University researchers in 1995, leptin (after the Greek leptos, meaning “thin”) plays a part in sending a satiety—or “all full”—signal to the brain to stop eating when body fat increases, and an “empty” signal when body fat is insufficient. It appears that a type of leptin resistance may lead to a situation where fatty acids are deposited instead of metabolized, leading to eventual insulin resistance. Leptin may also play a role in signaling the liver to release stored glucose.
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Women of reproductive age who have developed polycystic ovary syndrome (PCOS) are at an increased risk for type 2 diabetes. PCOS is a hormonal disorder characterized by enlarged ovaries that contain fluid-filled cysts. Insulin resistance and impaired glucose tolerance are features of PCOS.



Your BMI

Obesity and body fat are measured by body mass index (BMI)—a number that expresses weight in relationship to height and is a reliable indicator of overall body fat. People with a BMI of 25 to 29.9 are considered overweight; those with a BMI of 30 or over are obese.

You should aim for a BMI of 18.5 to 24.9, which is considered normal.

BMI is calculated differently for children and for young adults ages two to twenty. A charting system called BMI-for-age compares each child’s weight in relation to other children of the same age and gender on a growth chart in terms of percentiles. For example, a girl in the thirteenth percentile would weigh the same or more than 13 percent of girls the same age. A healthy BMI for children is from the fifth to less than the eighty-fifth percentile. Growth charts used for assessing pediatric BMI-for-age are based on National Health and Nutrition Examination Survey (NHANES) data and generated by the U.S. Centers for Disease Control and Prevention (CDC).

A BMI-for-age that is at the ninety-fifth percentile or higher is considered obese, while the eighty-fifth to less than the ninety-fifth percentile is overweight.
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Body mass index (BMI) table



Body Shape

Having an apple-shaped body, with excess pounds packed in the midsection rather than the hips, is another hallmark of insulin resistance. In fact, the National Institutes of Health recommends that waist circumference be used as a screening tool for evaluating the risk of heart disease and type 2 diabetes.

CLASSIFICATION OF OVERWEIGHT AND OBESITY BY BMI, WAIST CIRCUMFERENCE, AND ASSOCIATED RISK OF TYPE 2 DIABETES, HYPERTENSION, AND CARDIOVASCULAR DISEASE
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Another type 2 risk sometimes related to weight is an inactive lifestyle. Exercise, even at a moderate level, reduces blood glucose levels. People who lead sedentary lifestyles, exercising fewer than three times a week, are more likely to develop type 2 diabetes than those who are more active.

Signs and Symptoms

It’s important to note that not all people with type 2 diabetes will have symptoms, particularly in the early stages of the disease. In fact, over a third of all Americans with type 2 diabetes are unaware that they have it. Often the first symptoms they notice, such as tingling or burning in the hands and feet (neuropathy) or slow-healing wounds, are actually complications caused by long-term uncontrolled blood sugar.

Symptoms of type 2 diabetes may include one or more of the following:


	Thirst and frequent urination

	Tingling or burning pain in the feet, legs, hands, or other parts of the body

	Fatigue, or a feeling of being run-down and tired

	Blurred vision

	Extreme hunger

	Unexplained weight loss

	Frequent or recurring infections (e.g., urinary tract infections, yeast infections)

	Slow healing cuts and bruises



Even though the signs of type 2 diabetes tend to develop gradually, it’s important to see your doctor right away if you experience any of these symptoms. Left unchecked, rising blood sugars will cause steady damage to your body. And any kind of infection—urinary tract, ear, viral, etc.—can cause blood sugar to rise further and has the potential to trigger a life-threatening diabetic emergency such as diabetic ketoacidosis (DKA) or hyperglycemic hyperosmolar nonketotic syndrome (HHNS).

Diabetic Ketoacidosis (DKA)

When blood glucose levels in an individual are extremely high (above 250 mg/dl or 13.9 mmol/l), signs of DKA may start to appear. Ketoacidosis is a life-threatening condition and requires immediate medical attention. Symptoms and signs of DKA include the following:


	Lethargy

	Nausea and vomiting

	Abdominal pain

	Fruity breath odor

	Rapid breathing

	Dehydration

	Ketones in the blood and urine

	Loss of consciousness



DKA must be treated in the hospital with intravenous insulin therapy. If you develop DKA at the diagnosis of type 2, you may be taken off insulin once your health and blood sugar has stabilized and put on metformin or other oral diabetes drugs.

Hyperglycemic Hyperosmolar Nonketotic Syndrome (HHNS)

When an individual’s blood glucose levels exceed 600 mg/dl (33.3 mmol/l), a condition known as hyperglycemic hyperosmolar nonketotic syndrome (HHNS) may occur. In HHNS, the body becomes severely dehydrated. Older adults tend to develop HHNS more readily, although the condition can occur at any age. HHNS is a life-threatening condition and requires immediate medical attention.

Indications of the syndrome include the following signs and symptoms:


	Excessive thirst

	Fever

	Dizziness or feeling faint

	Disorientation and/or sleepiness

	Visual disturbances and/or hallucinations

	Hemiplegia (paralysis or weakness on one side of the body)

	In extreme cases, coma



Diagnosing Type 2 Diabetes

A blood test is used to diagnose type 2 diabetes. A normal, nonfasting blood glucose reading is between 60 and 140 mg/dl (3.3–7.8 mmol/l). The following readings may indicate type 2 diabetes: an A1C test of 6.5 percent or higher; a casual plasma glucose reading of 200 mg/dl (11.1 mmol/l) or higher (accompanied by symptoms of hyperglycemia); a fasting plasma glucose reading of 126 mg/dl (7.0 mmol/l) or higher; or an oral glucose tolerance test with a two-hour postload value of 200 mg/dl (11.1 mmol/l) or higher.
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Maturity-onset diabetes of the young (MODY) is a form of diabetes caused by a specific genetic defect of beta cell function. Although MODY is often treated like type 2 diabetes (with diet, exercise, and occasionally, oral medications), it is a distinctly different class of diabetes.



Long-term uncontrolled blood sugar levels can cause major damage to virtually every system in the body, head to toes. If you are experiencing any of the symptoms of diabetes, it’s crucial that you visit a health care professional as soon as possible for evaluation. If you are diagnosed as having diabetes, maintaining tight control of your blood sugar levels is the best way to avoid serious complications.

Not Just for Adults Anymore

Type 2 diabetes, once considered an adults-only disease, is appearing in children and teens in epidemic proportions. The National Diabetes Education Program estimates that children comprise nearly half of the newly diagnosed cases of type 2 diabetes. Certain ethnic minority children are disproportionately affected by type 2; Native Americans are at highest risk, followed by Asian-Pacific Islander, African American, and Hispanic children.

This alarming surge in childhood type 2 diabetes has been fueled by a fast food diet and a sedentary lifestyle. It is a lifestyle that is centered around passive entertainment media, such as television and online gaming, and supersized, high-calorie convenience foods that have no real dietary value. As a result, according to the U.S. CDC nearly 17 percent of children and adolescents age nineteen and younger are obese, which puts them at high risk for impaired glucose tolerance and insulin resistance.

Kids at Risk

The same factors that place adults at great risk for type 2 diabetes apply to children as well. Obesity is by far the primary threat in this age group.
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Acanthosis nigricans (darkening of the skin) is a sign of insulin resistance that appears in up to 90 percent of children and adolescents who develop type 2 diabetes. These dark, velvety patches typically appear in areas where skin folds gather (e.g., neck, armpits, groin) and are more common in people with darker skin pigmentation.



Having a family history of type 2 diabetes among first- and second-degree relatives and being of African American, Native American, Asian, or Hispanic descent also increase the likelihood that these overweight children will develop the disease.

The majority of childhood type 2 cases are diagnosed at puberty or in adolescence. Puberty itself is the cause of a certain degree of insulin resistance in adolescents, which is thought to be triggered by a natural rise in growth hormone during this time. In children who are already disposed toward the disease, insulin resistance remains even after growth hormone returns to normal levels.

Treating Kids for an Adult Disease

Diagnoses of type 2 in children are sometimes difficult to make, especially in children who are not overtly obese. Many physicians still consider type 2 diabetes an adults-only disease. Often because of the age of the patient, type 1 is initially suspected and the child begins insulin treatment. However, long-term use of insulin after blood sugars have stabilized can contribute to further weight gain for the patient, which can worsen the problem.
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My daughter is overweight, but we have no history of diabetes in our family. Should I really be concerned about her weight?

Yes. Weight problems in childhood can lead to the development of a host of medical problems, such as atherosclerosis, hypertension, respiratory infections, sleep apnea, and type 2 diabetes. Talk to her pediatrician about a weight-loss strategy. And remember, diet and exercise should become a family affair to ensure the greatest chance of success for your daughter.



Children diagnosed with type 2 diabetes can usually be treated through a combination of diet and exercise. Oral medications may be helpful, but clinical data is limited on their long-term effects in children. As of mid-2012, metformin was the only oral agent approved for use in pediatric populations (over age ten) by the U.S. Food and Drug Administration (FDA). However, other oral agents are sometimes prescribed for off-label use in children. Off-label use is when a medication is prescribed for an indication, or purpose, other than what it has been approved for by the FDA.

A Word on LADA

Statistically speaking, most diabetes cases diagnosed in adults turn out to be type 2 diabetes. However, in some cases diabetes that strikes in adulthood is actually a form of type 1, or “juvenile” diabetes.

LADA, or latent autoimmune diabetes in adults, occurs in up to 10 percent of all cases of diagnosed type 2 diabetes of adults over age thirty. LADA and type 2 diabetes are very different conditions that require different treatment approaches. But because both conditions are diagnosed in adulthood and present with the same symptoms and gradual onset, and because type 2 diabetes is so widespread in the U.S. population, there is a high degree of misdiagnosis between LADA and type 2 diabetes patients.

Over time, misdiagnosis can lead to sudden life-threatening high blood sugars; so it’s important for adults who do not fit the classic profile of type 2 diabetes and who cannot get their blood sugars under control to be tested for LADA.

LADA can be distinguished from type 2 diabetes through blood tests for autoantibodies such as GAD (glutamic acid decarboxylase) and levels of c-peptide, a protein that is a byproduct of insulin production. The GAD antibody is an enzyme that is produced when inflammatory processes in the body start destroying the pancreatic beta cells. Low levels of c-peptide also indicate problems with insulin production.
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