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         This book is intended as a reference volume only, not as a medical manual. The information presented here is designed to help you make informed decisions about your health. It is not intended as a substitute for any treatment that may have been prescribed by your doctor. If you suspect that you have a medical problem, we urge you to seek competent medical care.

         
 
         Mention of specific companies, organizations, or authorities in this book does not imply endorsement by the author or publisher, nor does mention of specific companies, organizations, or authorities imply their endorsement of this book, its author, or the publisher.
 
         

         Internet addresses and telephone numbers were accurate at the time this book went to press.
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            How to Use This Book

         
 
         DIABETES ought to come with its own instruction manual.
 
         The diagnosis can be confusing enough; just what is diabetes anyway? More to the point, once youve got it, how do you keep it in check?
 
         Answering these questions could easily, well, fill a book. This one is the culmination of hundreds of hours of interviewing experts and scouring the scientific literature, driven by a singular objective: to empower you and others who have diabetes not just to live with the disease, but to live beyond itthat is, to manage it so effectively that it has the least possible impact on your long-term health and quality of life.
         
 
         Its true that diabetes isnt curableat least not yet. But as we learned from doctors, nurses, nutritionists, exercise physiologists, certified diabetes educators (CDEs), and other professionals who specialize in diabetes care, the disease is treatable and controllable. In the case of type 2, by far the most common form of diabetes (and our primary focus here), this usually means lifestyle changes, possibly in combination with medicationthough its worth noting that maintaining a healthy lifestyle can delay and even eliminate the need for drug therapy.
 
         Of course, maintaining a healthy lifestyle takes effort. Even the most vigilant among us will have moments when our self-care gets a little lax. The trouble is, high blood sugar can start doing damagethe kind that leads to diabetes complicationslong before diabetes is even diagnosed.
         
 
         Thats the reality check. But the opposite is also true: You can lower your risk of complications by stabilizing your blood sugar at a healthy level. The pages that follow provide plenty of nuts-and-bolts advice about nutrition, exercise, weight loss, sleep, stress reduction, and the myriad other factors that influence your blood sugar, along with an ample dose of encouragement and reassurance to help you stay on track.
 
         For ease of use, weve organized this book into four sections. The introduction, Understanding Diabetes, provides a comprehensive overview of diabetesits prevalence, its most common forms, and its whole-body effects. Whether youre newly diagnosed or youre well into treatment, these chapters will give you a clear picture of the state of the science in diabetes management.
 
         In Step 1, Outsmart Diabetes Complications, we take a closer look at how this one disease can contribute to other health problemsquite literally, from head to toe. Here you can assess your risk of the most common complications and learn strategies for slowing and possibly reversing any diabetes-related damage.
 
         This leads us to Step 2, Navigate the Diabetes Danger Zones. You probably already know how your eating habits and your activity level can cause spikes and dips in your blood sugar readings. But did you know that stress, lack of sleep, and even your mood can influence both your blood sugar level and your ability to bring it into balance? Here well explore how these and other lifestyle factors can undermine diabetes management and what you can do to shore up your self-care efforts.
 
         Step 3, Diabetes-Proof Your Life, presents the 10 fundamental principles that collectively can help ensure optimal diabetes control. Incorporate these guidelines into your lifestyle, and you can stave off the diseases more insidious effects and lay the foundation for a long, vital life.
 
         This is what we mean when we talk about outsmarting diabetes: Armed with the most reliable information and the best tools, you can stay a step ahead of the disease. So lets get started!
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            Youre Not Alone

         

         ITS A RAINY SATURDAY MORNING IN NOVEMBER, and about 100 people are sitting in the auditorium of Mountainside Hospital in Montclair, New Jersey. Theyve come to learn about diabetes.

         At the moment, the hospitals head of psychiatric services, Edward Latimer, MD, is onstage, discussing some of the emotional issues associated with diabetes. People who are recently diagnosed with the disease, he says, often go through the same stages of grief as someone who has experienced a deep personal loss: denial, anger, bargaining, depression, and, finally, acceptance.

         Dr. Latimer opened his talk by explaining that he likes to engage his audiences in dialogue. True to his word, he interrupts his presentation to throw out a question to the crowd.

         Whats depressing about diabetes? he asks.

         Only a moment passes before hands raise and voices ring out in the darkened auditorium.

         You have to stick yourself all the time, a woman near the back says.

         You have to turn down food when you eat at somebodys house and try to explain to them that it isnt because you dont like what they cooked, says the man seated next to her.

         The routine, says a woman near the front. Monitor, monitor, monitor. Watch this, watch that, dont eat this, dont eat that. It gets old after a while.
         

         Another woman near the back shouts, The reactions of other people when they find out you have it!

         An older woman with a cane, seated on the aisle, speaks quietly, and Dr. Latimer asks her to repeat her comment.

         Im always worried about whats next, she says. Whats coming in the future?

         Each of these comments is greeted with knowing nods of agreement and understanding around the auditorium.

         Then Dr. Latimer calls on a man near the back of the room whos been waving his hand. Whats wrong with diabetes? the man asks. Everything!

         The whole audience laughs and nods.

         
            

         

         If youve been diagnosed with diabetes, you might be imagining yourself in that auditorium in New Jersey, empathizing with the comments of those around you and perhaps throwing out one or two of your own. Its true that the prospect of living with diabetes seems daunting at times. Its also true, as that spontaneous group therapy session illustrates, that many people share the same fears and frustrations about the disease.

         What the audience learned from Dr. Latimer and the other doctors, nurses, and nutritionists who spoke that day is that there are ways to keep diabetes from disrupting their lives. They learned that there are strategies to effectively control the disease and limit its impact on their overall health and vitality. They learned, in other words, that there is hope.

         We created this resource for you, offering insight and guidance from dozens of health professionals who specialize in diabetes management, because we, too, believe that you can outsmart diabetes. Yes, its a serious disease, but with proper self-care measures, you can minimize its effects on your body as well as your lifestyle. Well show you how.

         But first, lets take a closer look at the numbers behind diabetes. As youll soon see, its touching people of all stripesyoung and old, male and female, all ethnicities, all incomes. Its implications for us, both as individuals and as a nation, have made it one of our most urgent health priorities for the early 21st century.
         

         Diabetes by the Numbers

         In public health circles these days, its rare to hear a mention of diabetes without the word epidemic following close behind. A sampling of the statistics gives us a sense of the scope and depth of the problem.
         

         
            	 Currently, more than 20 million American adults and children have diabetes. Thats about 7 percent of the US population.

            	 Between 1990 and 2000, the prevalence of diabetes in the United States jumped by nearly 50 percent.

            	 By 2050, prevalence is expected to more than double, with more than 48 million Americans being diagnosed with the disease.

            	 An American woman has a 38 percent chance of developing diabetes in her lifetime; an American man, 33 percent.

            	 Certain ethnic groups are more prone to diabetes than others. The disease is about twice as prevalent among non-Hispanic blacks and Mexican Americans as among non-Hispanic whites. As many as 3.2 million non-Hispanic blacks and 2.5 million Hispanic/Latino Americans already have diabetes.

            	 A growing number of children and adolescents are being diagnosed with type 2 diabetes, which the medical community long believed affected only people who were middle-aged or older (hence its former name, adult-onset diabetes). According to several clinical trials, the number of children with type 2 diabetes has climbed from less than 5 percent in 1994 to between 30 and 50 percent todaya trend thats commonly attributed to the growing rate of obesity among our younger generation.
            

            	 As many as 54 million Americans are prediabetic, which means that their higher-than-normal blood sugar levels predict a strong likelihood of developing type 2 diabetesunless they lose weight and step up their physical activity.

            	 As of 2002, an estimated $132 billion of our nations total medical expenditures was in some way attributable to diabetes, including $92 billion for direct medical care.

            	 Approximately one-third of all Medicare expenses go toward treating diabetes and its complications.

            	 According to the International Diabetes Federation, some 246 million adults worldwide have diabetes. That figure is expected to rise to 380 million by 2025. The president of the federation, Martin Silink, MD, told the New York Times that diabetes is one of the biggest health catastrophes the world has ever seen.
            

         

         One reason that Dr. Silink and other public health officials are so alarmed by statistics like these is that their predictions about diabetes, which once seemed over the top, may have been far too conservative. Back in 2003, for example, the Centers for Disease Control and Prevention (CDC) projected that the number of Americans diagnosed with diabetes would reach 39 million by 2050. Just 3 years later, the CDC revised that figure upward, by more than 9 million. In 2006, the World Health Organization (WHO) predicted that worldwide prevalence of diabetes would increase by 60 percent between 1995 and 2030. Just a year later, a Canadian study found that the diseases prevalence in Ontario already had grown by 60 percent between 1995 and 2005. Though admittedly this statistic is for just one Canadian province, it suggests that diabetes will surpass the WHO numbers much sooner than expected.

         These statistical trends no longer surprise Larry Deeb, MD, a past president of the American Diabetes Association. In 1980, he was running numbers on diabetes for the CDC. Back then, there were 6 million cases of diabetes in the United States, but the prevalence already was on the rise. Dr. Deebs team predicted 21 million cases by 2010, which then seemed an almost unattainable number. In fact, were already closing in on it, with a couple of years to spare. Every time we predict a number, Dr. Deeb sighs, it ends up being an underestimation.
         

         The Story behind the Statistics

         The reasons for the diabetes explosion in the United States and around the world are not especially mysterious. Nor, for that matter, are all of them bad.

         In this country, for example, type 2 diabetes is becoming more common in large part because more of us Americans are living longer than we once did. With the first baby boomers already past their 60th birthdays, our older population is just beginning its growth spurt. The larger this population becomes, the more type 2 diabetes well see, because type 2, which accounts for 90 to 95 percent of all diabetes cases, most often develops in older people (although, as mentioned earlier, it also strikes the young).

         Another demographic trend thats contributing to the surge in diabetes is the growth of our Hispanic population. As of 2006, those of Hispanic originwho are at higher risk for the diseaseaccounted for 15 percent of the total US population.

         The increase in diabetes isnt all about demographic shifts, however. Were also seeing more diabetes diagnoses because the medical community understands the disease much better and is able to identify it much earlier than ever before. Organizations such as the American Diabetes Association have aided the effort by increasing public awareness of diabetes. As a result, says Ann Albright, PhD, RD, director of the CDCs Division of Diabetes Translation, the number of people who have diabetes but dont know it has dropped from about half of all cases to about a third. Thats a good thing, because the sooner a person with diabetes gets a proper diagnosis, the sooner he or she can begin treatment and gain an upper hand on the disease.

         
         

         The Diabesity Lifestyle

         Of course, the above factors dont explain exactly why so many of us Americans are becoming diabetic. Though the cause of type 1 diabetes remains something of a mystery (which well discuss further in the next chapter), experts generally peg type 2 diabetes as a lifestyle disease brought on by too many pounds and too little physical activity.

         Obesity is a major risk factor for type 2 diabetes. The two have such a strong connection, in fact, that experts sometimes refer to them by a single term: diabesity. Obesitylike diabetesis reaching epidemic proportions in the United States and throughout the world. And more often than not, its a consequence of our modern lifestyle.
         

         Think about it: Many of us spend our days sitting at desks or standing on assembly lines rather than plowing and planting fields. We eat burgers and fries from the drive-thru instead of fresh fruits and vegetables from the garden. We drive our cars to run errands rather than walking to the bank or the post office. All of these lifestyle changes are invitations to obesity and type 2 diabetes.

         Youre likely well aware that being overweight and out of shape is unhealthy, but lets take a moment to explore just why these two lifestyle factors have been implicated as the primary culprits behind our nations diabetes epidemic.

         First, while physical inactivity definitely increases the likelihood of weight gain, it also is an independent risk factor for type 2 diabetes. In other words, just being sedentary increases your chances of becoming diabetic, whether or not youre overweight. Combine inactivity and obesity, and you have a real double whammy for your diabetes risk.

         For proof, consider the findings of a recent study involving 68,907 female nurses. Researchers analyzing the study data concluded that women who are obese and inactive are 16 times more likely to develop type 2 diabetes than those who are neither obese nor inactive. Women who are obese but active, on the other hand, have 10 times the risk.


         Second, physical inactivity and weight gain contribute to type 2 diabetes by promoting the accumulation of body fat. Its long been thought that body fat is more or less an inert mass of stuffunattractive, perhaps, but not particularly harmful. Now we know otherwise. Body fat is actually an engine of metabolic activity, and much of that activity is fueling our diabetes risk.

         
            THE HISTORY OF DIABETES: ITS A LONG STORY

            Though the number of people with diabetes is exploding, the disease itself is far from new. In fact, its been a recognized medical problem for much of human history. In the centuries before microscopic science, it was usually identified by one of its more obvious outward symptoms: excessive, sugary urination.

            An Egyptian medical text known as the Ebers Papyrus, thought to have been written in about 1550 BC, describes the symptom of passing too much urinealmost certainly a sign of diabetes. When archeologists recently identified a mummy as the remains of Queen Hatshepsut, one of Egypts most powerful rulers, the evidence from her obese corpse suggested that she may have been laid low by diabetes, among other diseases. Interestingly, modern Egypt is one of many countries where diabetes has reached epidemic proportions.
            

            Hindu writings thousands of years old describe how ants and flies were attracted to the sugary urine of those with diabetes, a phenomenon also noted by the Indian physician Sushruta in 400 BC. But the disease didnt get its common name until the 2nd century BC, when the physician Aretaeus of Cappadocia wrote of how the organs of people afflicted with the malady seemed to liquefy and pass out of their bodies in their urinehence the name diabetes, which is Greek for siphon or pass through.
            

            The medical term diabetes mellitus entered the lexicon much later, in 1674. Once again, sugary urine played a role in the naming process. Thomas Willis, a personal physician to King Charles II of England, noted that the urine of those with diabetes tasted as if it were imbued with honey and sugar. Just how Willis came to this conclusion wed rather not know. But we do know this: Mellitus is Latin for honey.
            

         


         For example, fat releases inflammatory substances into the bloodstream that can interfere with the hormone insulin. Well discuss insulin at length in the next chapter; for now, suffice it to say that how our bodies make and use the hormone is a critical factor in whether or not we develop diabetes.

         According to Francine R. Kaufman, MD, a past president of the American Diabetes Association and author of Diabesity: The Obesity-Diabetes Epidemic That Threatens AmericaAnd What We Must Do to Stop It, the fat that accumulates around our waistlinescalled visceral fatis especially suspect. Thats because it tends to spill fat molecules, along with other harmful chemicals, into the bodys tissues. Once on the loose, these fat molecules also hamper the bodys production of insulin and the cells response to it. The net result is what researchers call a physiological cascadea biochemical downward spiral that ultimately ends in type 2 diabetes, perhaps in tandem with cardiovascular disease.
         

         Into the Future

         If type 2 diabetes is a lifestyle diseasea disease of progress, as Dr. Deeb describes itcan we realistically do anything to stop its march toward epidemic status? After all, most of us arent about to give up the conveniences that modern life has bestowed upon us, even if that lifestyle means a thicker waistline and an elevated diabetes risk. As Dr. Deeb observes, Progress means that the world is becoming a better place to live for a lot of people. But the things that make the world a better place to live are the same things that tend to bring out diabetes.

         That said, diabetes is not inevitable, nor is it invincible. Habits and behaviors of modern life make us more vulnerable to the disease, but knowledge and technology make us better prepared to fight it. On the frontline of the battle are the physicians and scientists who are collaborating on medical advances that one day will transform how we diagnose and treat diabetesand possibly lead to a cure. Beside them are the public health officials and nonprofit health organizations, which together have mobilized significant resources for diabetes research. Though some critics may argue that not enough is being done, even they likely will agree that diabetes awareness is at an all-time high.
         

         Already were seeing the fruits of this focused, all-out effort. New medications to help treat diabetes are making their debuts, with additional ones waiting in the wings. With new instruments and techniques, surgical treatments are becoming safer and more effective. New methods of blood sugar monitoring and insulin delivery are redefining self-care so that its more personal and more precise than ever before.

         And all this is just the proverbial tip of the iceberg. Teams of scientists around the country are working feverishly to understand why certain people are at higher risk for diabetes than others, including the isolation of possible diabetes genes. The goal is to find ways to help people who are predisposed to diabetes avoid getting it in the first place.

         
            THE THRIFTY GENE HYPOTHESIS

            Has evolution programmed us humans for diabetes? A growing number of scientists believe that the answer to this question is yes. The so-called thrifty gene hypothesis holds that our hunter-gatherer ancestors routinely experienced extended periods when they didnt have much to eat. Those who were fattest tended to survive these famines because they carried built-in reserves of nourishment in their bellies. Over time, evolution favored humans with thrifty metabolisms, meaning a genetic tendency to store fat rather than burn it.

            According to the hypothesis, the thrifty gene has been passed down to us over thousands of years. But times have changed, and this genetic adaptation actually threatens our survival rather than improving our odds. In developed countries, at least, theres plenty of foodperhaps too muchand virtually no need to hunt or gather. So the thrifty gene that protected us in leaner times now predisposes us to obesity and, therefore, to diabetes.

         


         This takes us back to the role of lifestyle. We tend to think of lifestyle as diet and exercise, but it encompasses so much more, including social and cultural issues. To illustrate this point, Dr. Deeb describes how the entire structure of modern society is contributing to our national propensity toward overweight and obesity. Sure, losing weight is a personal responsibility, and we need to remind people of that, he says. But just as important, we as a society need to do what we can to make weight loss possible. When we design communities with no sidewalks; when we allow school cafeterias to serve junk food; when we have inner-city neighborhoods without access to fresh produce  whose responsibility is that? Government officials at all levels are exploring these sorts of questions, with an eye toward instituting new programs and policies to address them. According to Dr. Albright, it means retooling our health care systemwhich is best equipped to address acute medical problems such as heart attacks and broken bonesto support chronic conditions, including diabetes. These conditions require ongoing care and management, which in turn requires a broader base of public and private services.

         As director of the CDCs Division of Diabetes Translation, Dr. Albright is responsible for taking the findings of clinical studies and translating them into programs that reach people where they live. The ingrained cultural habits that feed into diabetesdiets that favor pizza and fried chicken over fruits and vegetables, lifestyles that do little to encourage movement or activityare nurtured and perpetuated in our homes and our communities. It makes sense, then, that our efforts in diabetes education and management should center on these places.

         A lot of health decisions are what we call social determinants, and education is necessary to turn those social determinants around, Dr. Albright says. People spend a matter of hours in doctors offices or hospitals, but they spend days, weeks, months, years in their homes, in their workplaces, in their schools, in their places of worship. So thats where we need to be working if were going to beat diabetes.

         
         

         Theres Strength in Numbers

         Its true that we dont yet know the root cause of diabetes, and we dont yet have a cure. Christopher Saudek, MD, a past president of the American Diabetes Association and director of the Johns Hopkins Comprehensive Diabetes Center in Baltimore, is among the experts who expect that well continue chipping away at these and other mysteriesthough admittedly, any major breakthroughs may be years away. Weve seen some remarkable advances in the past 5 years, but some big questions remain, Dr. Saudek says. So there has been good progressjust not the kind that comes across as a headline declaring, Diabetes Cured!

         Until that day comes, we can use the knowledge and resources already at our disposal to stay a step ahead of diabetes. One of our objectives in creating this book for you is to put at your fingertips the information that will enable you to not just manage diabetes but truly master it. As youll see, even modest lifestyle changes can dramatically improve your blood sugar control while protecting against complications.

         Just as important, we want this book to make you feel part of a larger community of peoplemillions of them, in factwho are thriving despite diabetes. Though the disease can seem isolating at times, its important to remember that youre not on your own. The power of community is whats driving Dr. Albright and her colleagues to take the fight against diabetes to the streets. Its also one of the cornerstone principles of the American Association of Diabetes Educators (AADE), which designs programs to encourage those with diabetes to adopt a team approach in managing their care. We want to tell the person with diabetes, You are not alone, says AADE president Amparo Gonzalez, RN. You cant do it alone, and you dont have to.

      






    
         
         

         
            The Many Faces of Diabetes

         

         SO JUST WHAT IS DIABETES, anyway?

         Simply put, diabetes occurs when your body is unable to properly process the glucose it gets from food. Glucose is a simple sugar that provides the necessary energy for cells to carry out their basic tasks. When this fuel cant get into cells, which is what happens in diabetes, they dont function as they should.

         And what happens to all that glucose that isnt getting into cells, where it belongs? It stays in your bloodstream. The medical term for this is hyperglycemia. Having blood thats too rich in glucose is like having motor oil thats too thick for your cars engine: It mucks up the works. More precisely, it upsets the super-sensitive biochemical balances that enable the body to properly function, setting in motion a chain reaction of health problems, such as high cholesterol, high blood pressure, heart and kidney disease, and vision trouble.

         All of this begs the question: Why cant your body use glucose as it should? It has to do with insulin, a hormone produced by the pancreas, an organ that is about the size of your hand and sits behind your stomach. Insulin serves a very specific purpose: It facilitates the bodys use of glucose by escorting the sugar into cells. Cells wont let in just any substance; gaining entry requires a certain access code, which insulin has. Once it unlocks a cell, glucose can get inside.


         At least, thats how its supposed to work. There are two ways in which the partnership between insulin and glucose can break down: Either the pancreas stops making insulin, or the cells for some reason stop responding to insulin, which means glucose cant get ina condition known as insulin resistance. In either case, theres a disruption of the energy supply to cells, with two results: The cells starve, and the blood becomes saturated with unused glucose. This combination of impoverished cells and too-rich blood is why the diabetic condition is sometimes described as starvation in the midst of plenty.

         As this unhealthy blood courses through the body, it can set the stage for a host of complications. This is what makes diabetes such a serious and complex disease. An expert committee charged with defining diabetes for the American Diabetes Association (ADA) put it this way: The chronic hyperglycemia of diabetes is associated with long-term damage, dysfunction, and failure of various organs, especially the eyes, kidneys, nerves, heart, and blood vessels.

         Well talk more about the widespread effects of diabetes in the next chapter, but the bottom line is clear: You must do what you can to keep this disease in check. To help you best accomplish that by being as informed as possible, lets delve a bit deeper into the various forms of the disease.

         Type 1: A System Malfunction

         The fundamental issue with type 1 diabetes is that the pancreas loses its ability to produce insulin. This happens because the bodys immune system, for reasons not fully known, attacks the cells that produce insulintheyre called beta cellsand destroys them. People who develop type 1 diabetes realize rather quickly that something isnt quite right because the symptomslethargy or drowsiness, weight loss, excessive hunger and thirst, vision changes, labored breathing, and increased urinationtend to be sudden and severe.

         Conventional medical wisdom long held that type 1 diabetes is an inherited condition, a view reinforced by the fact that type 1 is more common among whites than among other ethnic groups. But we now know that genes dont tell the whole story. One clue that genes arent the only piece of the type 1 puzzle:

         If one identical twin develops the disease, the odds are less than 50/50 that the other twin will, too.
         

         The current thinking is that each persons risk of type 1 rises and falls with a combination of genetic and environmental factors, including diet and exposure to infection. In fact, researchers are looking much more closely at the role of environment. For the past 20 years, the number of people getting type 1 worldwide has been steadily increasingand at a pace that cant be accounted for by genetics alone.

         About half of those who have type 1 diabetes are diagnosed in childhood or their early teens, which is why for many years it was known as juvenile diabetes. That name has fallen out of favor, though, because weve learned that about 10 percent of those who are diagnosed with diabetes in adulthood have type 1. Often these people are initially misdiagnosed with type 2 because thats what doctors are accustomed to looking for in adults.

         Type 2: A Production Shutdown

         Of the two main forms of diabetes, type 2 is far more common, accounting for 90 to 95 percent of all cases. It differs from type 1 in that the pancreas does not stop producing insulin, at least not at the outset; rather, for reasons that still baffle scientists, the hormone simply stops working properly. As a result, the cells dont get the glucose that they need to do their jobs. (This is the insulin resistance that we discussed a bit earlier.) The net effect is the same for type 2 as for type 1: The cells are going hungry while the blood has glucose to spare.

         Though in type 1 diabetes insulin production shuts down completely (which is why insulin injections are necessary), in type 2 the opposite occurs. The pancreas shifts into overdrive, pumping out even more insulin in an effort to get some of the glucose out of the bloodstream and into cells. Its a noble effort, but eventuallyperhaps because the pancreas simply burns outinsulin production slows down, and the bodys attempts to regulate its blood glucose levels are compromised even more.


         Type 2 diabetes produces many of the same symptoms as type 1: fatigue, frequent urination, increased thirst and hunger, unexplained weight loss, blurred vision, and slow wound healing. The difference is that these symptoms tend to develop much more graduallyso gradually that you may have type 2 for years before you notice that something is wrong. The trouble is, the disease can do damage long before its called out. One study, for example, revealed that diabetic retinopathya common complication that affects the blood vessels of the eyesoften begins at least 7 years before a clinical diagnosis of diabetes. This is just one way in which high blood glucose can cause trouble long before its symptoms become obvious.

         As we discussed in the previous chapter, type 2 diabetes tends to favor those over age 50 who are overweight and out of shape, but just as type 1 diabetes is cropping up in adults, type 2 is affecting a growing number of childrenrendering its alternative name, adult-onset diabetes, obsolete. Experts attribute this phenomenon to the escalating rate of obesity among 6-to 19-year-olds, which has almost tripled over the past 20 to 30 years. Just as in an adult, as a childs waistline expands, so does the risk of developing type 2 diabetes. Think of youngsters with type 2 diabetes as the proverbial canaries in the coal mine, says Francine R. Kaufman, MD, a past president of the ADA and author of Diabesity: The Obesity-Diabetes Epidemic That Threatens AmericaAnd What We Must Do to Stop It. They signal that something is very wrong and endangers us all.
         

         One way in which obesity increases the risk of type 2 diabetes is by setting the stage for insulin resistance. There are a number of complex mechanisms by which this is thought to occur, not all of them fully understood. In essence, its believed that fat cells, as a means of self-preservation, release chemicals into the blood that increase fat production. Because insulins job is to turn glucose into energy, not fat, fat cells and insulin are, in a sense, natural enemies.

         That said, not everyone with type 2 is overweight and out of shape. Many aresome 80 percent, according to one estimatebut for the rest, certain other factors must be at work. In fact, genetics may play an even stronger role in type 2 than in type 1. Theres some evidence that the same genes responsible for predisposing people to diabetes may predispose them to obesity, too.
         

         Genetics also helps explain why the incidence of type 2 diabetes is more prevalent among certain ethnic groups, including African Americans, Asian Americans, Hispanic Americans, and Native Americans. Still, we cant discount how lifestyle factors may be feeding into any genetic predisposition to diabetes. After all, the habits and behaviors that are passed down through generationsof eating certain traditional dishes, for examplemay not be the healthiest for our waistlines or our diabetes risk.

         We Latinos love our food, says Amparo Gonzalez, RN, CDE, president of the American Association of Diabetes Educators (AADE) and director of the Georgia Latino Diabetes Program at Emory University School of Medicine in Atlanta. Many of us fill our plates with tortillas and rice and beans and very few vegetables. But Latinos arent the only ones with a penchant for certain dietary staples, Gonzalez adds. Every ethnic heritage has its traditional favorites. For Donna Rice, RN, who preceded Gonzalez as president of the AADE, its pasta. My family is Italian, she says. If somebody handed me an eating plan that didnt include pasta three times a week, I wouldnt stick with it.

         The point is, its the combination of genes and lifestylenot just one or the otherthats responsible for the surge in type 2 diabetes in the United States and around the world. This is why diabetes management almost always involves changes to help lose weight, exercise, eat better, and generally adopt a healthier lifestyle.

         Prediabetes: The Early Warning System

         Because the onset of type 2 diabetes tends to be so gradual, and because it can be doing damage all the while, doctors wanting to get an earlier jump on the disease are diagnosing what theyve dubbed prediabetes. People with prediabetes have blood glucose levels that are higher than normal but not high enough to indicate diabetes. As many as 54 million American adults fall into this category, according to the National Institutes of Health.

         
         

         
            TESTING FOR PREDIABETES

            Finding out that your blood glucose level qualifies as prediabetic is like being on a drive and coming on a bank of flashing yellow lights and arrows pointing to a detour: The roads out ahead, and youd best take evasive action to circumvent serious trouble.

            To identify prediabetes as well as diabetes, doctors rely on two testsone for fasting glucose, the other for glucose tolerance.

            The fasting glucose test is just what it sounds like: You fast overnight, then get a blood test in the morning. A fasting blood glucose of 100 to 125 mg/dL (milligrams per deciliter of blood) is considered prediabetic. Your doctor may note this as IFG, which stands for impaired fasting glucose. A reading of 126 mg/dL or higher, once confirmed by a second test, would qualify as diabetic.

            A glucose tolerance test also requires fasting overnight. Your doctor will ask you to drink a sweet liquid to raise your blood glucose level. Then 2 hours later, youll have a blood test to assess how well your body is processing the glucose. In the case of insulin resistance, the test will show a higher-than-normal level of glucose in the bloodstream, which means that the sugar hasnt been absorbed into your cells.

            On a glucose tolerance test, a reading below 140 mg/dL is considered normal, while a reading between 140 and 199 mg/dL is prediabetic. Your doctor may label this with another set of initialsIGT, which stands for impaired glucose tolerance. A reading above 200 mg/dL indicates full-blown diabetes.

         

         A diagnosis of prediabetes is a sign that troubles brewing. Chances are good that someone whos prediabetic will develop full-blown diabetes within 10 years unless he or she takes remedial action. The silver lining: Its possible to reverseyes, reverseprediabetes and head off type 2. On the other hand, allowing prediabetes to simmer can raise the risk of heart attack, stroke, and other cardiovascular problemsjust like type 2. This is because high blood glucose, whether or not it reaches diabetic levels, can do damage anywhere in the body that blood flowsand thats everywhere.
         

         
         

         
            METABOLIC SYNDROME: HIGH GLUCOSE AND MORE

            Metabolic syndrome is a cluster of conditions, all of which could contribute to the development of both type 2 diabetes and cardiovascular disease. The conditions that fall under the metabolic syndrome label can vary according to whos defining it, but they usually include excess weight, especially around the waist (so-called visceral fat); high blood pressure; high LDL (bad) cholesterol and triglycerides, along with low HDL (good) cholesterol; and high blood glucose.

            Not all doctors are sold on the idea of a metabolic syndrome. Some contend that attaching any name to such a constellation of conditions makes the metabolic syndrome seem like a condition unto itself (though even they might agree thats preferable to the original name, syndrome X, which seems more appropriate for a bad 1950s sci-fimovie).

            Other doctors make the case that by grouping the various conditions under one label, it makes the point that the whole is much greater than the sum of its parts. In other words, having even one of the conditions of the metabolic syndrome spells trouble, but having three or more suggests a high risk of type 2 diabetes, heart diseaseor both.

         

         Doctors use two tests to detect both prediabetes and diabetes. One is a fasting glucose test; the other, a glucose tolerance test (see Testing for Prediabetes on page 19).

         Gestational Diabetes: A Pregnancy Surprise

         Somewhere between prediabetes, which is reversible, and diabetes, which is chronic, is gestational diabetes. As its name suggests, it comes and goes during pregnancy. Between 3 and 8 percent of women who are pregnant develop gestational diabetes.


         Actually, it isnt unusual for a mom-to-be to experience a temporary case of insulin resistance. Studies have shown that women typically lose about 50 percent of their ability to process glucose during pregnancy. The pancreas responds by shifting into overdrive, increasing its insulin production by 200 percent or more.

         The difference between normal levels of insulin resistance in pregnancy and gestational diabetes is one of degree. Doctors determine whether or not a woman has crossed that line by conducting blood glucose tests during pregnancy.

         Gestational diabetes is thought to be a response to certain hormones that develop in the placenta around the 24th week of pregnancy. For example, a placental hormone called lactogen increases up to 30-fold, helping to ensure an adequate energy supply for the developing babyand in the process, blocking insulin from doing its job.

         As with other types of diabetes, certain lifestyle factors are likely to increase a womans chances of developing gestational diabetes. For example, women who gain too much weight while pregnant may be at higher risk, as are those who are overweight or obese before conception. Then, too, some women become pregnant without realizing that they have type 2 diabetes, only to be diagnosed when theyre tested for gestational diabetes. This is one reason that Richard Hellman, MD, president of the American Association of Clinical Endocrinologists and clinical professor of medicine at the University of Missouri Kansas City School of Medicine, advocates diabetes testing for all moms-to-be on the first obstetric visit rather than waiting until later in pregnancy, as is often the case. Babies born to women with type 1 or type 2 diabetes are at greater risk for birth defects, including malformations of the brain, heart, and spine. So the sooner the mom begins treatment, Dr. Hellman says, the healthier the baby will be.

         Gestational diabetes generally doesnt cause such serious complications, but it does pose risks. In particular, the glucose in the mothers blood creates a diet thats much too rich for the baby. This can lead to what doctors call macrosomia, a technical term for what amounts to baby fat. If the baby gets too big, it can make for a more difficult delivery, including a greater likelihood of Caesarean section. Whats more, as babies born to women with gestational diabetes grow up, theyre more likely to develop type 2 diabetes.

         
         

         
            BREASTFEEDING: NATURAL BLOOD GLUCOSE CONTROL FOR NEW MOMS

            The potential health effects of gestational diabetes on a developing baby may leave a new mom wondering whether her high blood glucose could prevent her from breastfeeding.  In fact, compelling research suggests that breastfeeding may be one of the healthiest things that she can donot just for her baby but for herself, too.

            Doctors long have known that as a womans metabolic systems return to normal after childbirth, her insulin resistance drops by 50 to 70 percent and her blood glucose begins to stabilize. According to a study published in the Journal of the American Medical Association, breastfeeding actually enhances this process by helping to balance blood glucose. The study also found that women who breastfeed longer are less likely to develop type 2 diabetes later in lifeperhaps in part by facilitating postpartum weight loss, as the studys authors speculate. This protective effect did not extend to women with gestational diabetes, however.
            

            Actually, new moms who are breastfeedingeven those who had gestational diabetes during pregnancyneed to pay attention that their blood glucose levels dont drop too low (a condition known as hypoglycemia). Thats because breastfeeding  typically drains some 900 calories a day from the mothers system, unless she eats more to make up for them.

            For new moms whove been diagnosed with type 1 or type 2 diabetes, the steeper fluctuations in blood glucose levels that come with breastfeeding must be watched carefully. Smaller, more frequent meals, along with more frequent blood sugar checks, help offset the peaks and valleys in blood glucose levels. As long as appropriate precautions are taken, says Richard Hellman, MD, immediate past president of the American Association of Clinical Endocrinologists and clinical professor of medicine at the University of Missouri Kansas City School of Medicine, we think that breast-feeding is healthier for both mother and child, and we encourage it.

         


         Maintaining good blood glucose control during pregnancy can greatly reduce the risks of gestational diabetes for both the mother and her baby. And the good news is, the condition goes away once baby is born. Women who develop gestational diabetes during one pregnancy, though, are twice as likely to get it during subsequent pregnancies. They also become much more likely to develop type 2 diabetes within 15 years.

         Whats In a Name?

         When diagnosing patients with diabetes, doctors usually identify the disease according to the types weve described here. Interestingly, though, current research suggests that diabetes may not be so easily categorized. A 2003 report by the ADAs Expert Committee on the Diagnosis and Classification of Diabetes Mellitus described diabetes as a clinically heterogeneous [dissimilar] group of disorders that share one particular feature: hyperglycemia, or high blood sugar. The report goes on to say that assigning a type of diabetes to an individual often depends on the circumstances present at the time of diagnosis, and many diabetic individuals do not easily fit into a single class.

         What all this means is that each of us has the potential to develop a unique version of diabetes, based on a combination of genetic makeup, physical condition at various life stages, exposure to specific environments, and life experiences. Given all of these variables, the number of potential manifestations of the disease downright boggles the mind. We already know that there are at least dozens if not hundreds of flavors of diabetes, and there could be thousands, says John Buse, MD, PhD, president of medicine and science for the ADA. For purposes of clinical convenience, weve lumped them into categories like type 1 and type 2, but there are many, many more types than that.

         Dr. Buse adds that the broad categories of type 1 and type 2 do comfortably accommodate the vast majority of people with diabetes, which can be helpful especially for determining a course of treatment. But as our knowledge base about the many faces of the disease grows, so will our ability to effectively control it. As Dr. Buse explains, When we eventually enter an era of molecular medicine, well be able to identify exactly what genes arent working properly, andtheoreticallywell have treatments to address each of those genetic defects more precisely.
         

         One of the primary objectives of current diabetes research is to find the most elemental cause or causes that set the stage for the disease. Here, too, there are numerous factors at play, but scientists are looking for larger commonalities. In other words, if diabetes is a progressive disease, what gets the ball rolling? Here again, Dr. Buse says, scientists have hundreds of hypotheses but no definitive answersyet. Its a little bit like asking, what is the meaning of life? Its almost unknowable, he explains. Its like taking a photo of something. We can see whats in the frame, but its what we cant see that might be very important.
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            Vision Problems (Retinopathy)

         

         IF YOU HAVE DIABETES, youll want to do everything possible to steer yourself clear of eye problems, a major complication of the disease. Diabetes steals the sight of 12,000 to 24,000 people each year and is responsible for 8 percent of blindness in the United States, making it the leading cause of new blindness in people ages 20 to 74, according to the American Diabetes Association.

         One problem even reflects in its name the close relationship between diabetes and the eyes: diabetic retinopathy, a catchall term that refers to diabetes-related damage to the retina. This is the nerve layer that lines the back of the eye, senses light, and creates impulses that reach the brain through the optic nerve. The damage causes progressive eye disease that may start with no symptoms at all and end with no sight at allunless youre diligent about managing your diabetes and wise about seeking proper care for your eyes.

         Though our focus is on diabetic retinopathy, people with diabetes also have a higher risk of other eye problems, including cataracts (clouding of the lens), glaucoma (increased pressure inside the eye), and a variety of common diseases that affect the cornea.

         
         Whats the Connection?

         Scientists dont yet understand how diabetes causes retinopathy, but they know high blood glucose is the key factor. Over time, increased blood glucose can inflame and weaken the tiny blood vessels in the eyes, slowing blood flow and depriving the retina of oxygen. In response to this damage, the body secretes a protein called vascular endothelial growth factor (VEGF), which promotes the growth of new blood vessels in the eye. But they may grow in the wrong place, damaging the eye and causing partial or full blindness.

         The most common form of diabetic retinopathy is called nonproliferative retinopathy. When you have this condition, the blood vessels that feed your retina develop weak spots that bulge, swell, and leak fluid into surrounding tissue. The disease may not progress past the mildest stage and may not require treatmentor it may become moderate to severe, with the blood vessels becoming increasingly blocked. Even at this stage, you may have no symptoms or loss of vision.

         In some people, nonproliferative retinopathy eventually progresses to the more serious form, proliferative retinopathy, in which the blood vessels close off. In response, fragile new blood vessels grow on the retina and into the back of the eye (a process called neovascularization). These abnormal blood vessels often rupture and bleed in what is known as a vitreous hemorrhage, causing blurred vision or temporary blindness. Or, again, you may have no symptoms at all.

         Retinal detachment, a more advanced stage, produces scar tissue that grows and peels the retina away from the back of the eye. At first, the detachment may be slight; but if you dont get immediate treatment, the whole retina may detach, leading to severe vision loss or blindness.

         At any stage of the disease, you may also experience macular edema, where fluid accumulates around the macula. The macula sits near the sensitive center of the retina at the back of your eyeball, so any swelling in this area may blur your central vision.


         Diabetic retinopathy can affect other parts of the eye as well. Whether or not you experience early vision symptoms, the longer you have diabetes, the more likely you are to have retinopathy. If you keep your blood sugar levels tightly controlled and close to normal, youll be less likely to develop this conditionor at least youll have to deal only with the milder form.

         How Common Is It?

         Diabetic retinopathy is the most common complication of type 2 diabetes, currently affecting more than 4.1 million Americans age 40 and older. Up to 21 percent of people with type 2 diabetes already have diabetic retinopathy by the time theyre diagnosed with diabetes. Almost 100 percent of people with type 1 and more than 70 percent with type 2 diabetes eventually develop diabetic retinopathy, in most cases without vision loss, according to a Johns Hopkins University special report. Nearly 900,000 Americans currently have diabetic retinopathy severe enough to cause vision loss.

         Mexican Americans are almost twice as likely to develop diabetic retinopathy, and non-Hispanic blacks are almost 50 percent as likely to develop this condition as non-Hispanic whites.

         What Is My Risk?

         If you have type 1 or type 2 diabetes, you know you are already at risk for diabetic retinopathy. The longer you have diabetes, the more likely you are to develop it. To find out what other risk factors may threaten your vision, answer these questions.

         
            	Do you have diabetes and are not successfully managing your blood sugar levels?

            	Do you have high blood pressure and have trouble keeping it under control?
            

            	Do you have high LDL (bad) cholesterol and triglycerides?

            	Is your heritage Hispanic or African American?

            	Is your vision blurry?

            	Do you have trouble reading signs or books?

            	Do you sometimes see double?

            	Do you have pain in one or both eyes?

            	Are your eyes usually red?

            	Do you feel pressure in one or both eyes?

            	Do you see spots or floaters?

            	Do straight lines not look straight to you?

            	Do you have trouble seeing things off to the side like you used to?

         

         The more yes answers you have to questions 1 through 4, the more your risk increases. If you answered yes to any of questions 5 through 13, you may have undiagnosed symptoms of the disease. See your eye care specialist for an evaluation.

         What Should I Watch For?

         For people with type 1 diabetes, mild damage to the retina begins about 7 years after the onset of diabetes, but vision changes dont usually develop until years later.

         If youve recently been diagnosed with type 2 diabetes, you may already have retinopathy without knowing it, or you may soon develop it. By the time you realize you have diabetes, dangerous changes in the retina may have occurred, but your vision may seem fine as long as youre in the early (nonproliferative retinopathy) stage.

         Once the disease progresses to the proliferative retinopathy stage, bleeding in the eye may cause blurred vision, or you may see spots, flashing lights, or floaters. You may lose vision toward the side (peripheral vision) or experience rapid severe or complete vision loss.
         

         If the retina becomes detached, your vision may be wavy or watery. A dark shadow may appear in your side (peripheral) vision, or you may experience sudden blindness in one eye. At any stage of diabetic retinopathy, your vision may be severely blurred by fluid accumulating around the macula (thats macular edema). You may also feel pain or pressure in one or both eyes.

         What Can I Do about It?

         In a study of 11,247 women and men, researchers from the International Diabetes Institute in Australia compared the results from A1C testing, which gives a picture of average glucose control over the past 2 to 3 months. They found that the
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