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				Introduction

				What’s funny about diabetes? It’s a disease, isn’t it? Yes, it’s a disease, but the people who have it at the start of the 21st century are the most fortunate group of diabetes sufferers in history.

				You may know the story of the doctor who called his patient to give him the results of his blood tests. ‘I have bad news and worse news,’ said the doctor.

				‘Gosh,’ said the patient. ‘What’s the bad news?’

				‘Your blood tests indicate that you have only 24 hours to live,’ said the doctor.

				‘What could be worse than that?’ said the patient.

				‘I’ve been trying to reach you since yesterday,’ said the doctor.

				Those of you with diabetes have a decade or more in which to avoid the long-term complications of the disease. In a sense, a diagnosis of diabetes is both good news and bad news. It is bad news because you have a disease you would happily do without. It is good news if you use it to make some changes in your lifestyle that can not only prevent or minimise complications, but also help you to live a longer and higher-quality life.

				As for laughing about it, at times you probably feel like doing anything but laughing. Nevertheless, scientific studies are clear about the benefits of a positive attitude. In a very few words: He who laughs, lasts. Another point is that people learn more and retain more when humour is part of the process.

				If you have experienced something funny during the course of your diabetes care, we hope you share it with others. Our goal is not to trivialise human suffering by being comic about it, but to lighten the burden of a chronic disease by showing that it is not all gloom and doom.

				About This Book

				The book is not meant to be read from cover to cover, although if you know nothing about diabetes, that may be a good approach. This book is intended to serve as a source of information about the problems that arise over the years. You can find the latest facts about diabetes and the best sources for discovering any information that comes out after the publication of this edition.

				So much has changed in the five years since the first edition was written that a second edition was clearly necessary. We have new medicines (see Chapter 10), new glucose meters (see Chapter 7), new ideas about diet and exercise (Chapters 8 and 9), new information about diabetes in certain ethnic groups (Chapter 2), and plenty of new material concerning diabetes in children (Chapter 13), and the occupational and insurance problems of people with diabetes (Chapter 15). In fact, you can find something new in just about every chapter, especially, obviously, Chapter 16, ‘What’s New in Diabetes Care.’

				Conventions Used in This Book

				Diabetes, as you may already know, is all about sugar. But sugars come in many types. So doctors avoid using the words sugar and glucose interchangeably. In this book (unless we slip up), we use the word glucose rather than sugar. (You may as well get used to it, sweetie.)

				What You Don’t Have to Read

				Throughout the book, you find shaded areas, which we call sidebars. These sidebars contain material that is interesting but not essential. We hereby give you permission to skip them if the material inside them is of no particular interest to you. You can still understand everything else.

				Foolish Assumptions

				This book assumes that you don’t know anything about diabetes. You don’t suddenly have to face a term that is not explained and that you have never heard of before. Those who already know a lot can find more in-depth explanations. And while you can pick and choose how much you want to know about a subject, the key points are clearly marked.

				How This Book Is Organised

				This book divides into six parts to help you find out all you can about the topic of diabetes.

				Part I: Dealing with the Onset of Diabetes

				To slay the dragon, you have to be able to identify it. This part clears up the different types of diabetes, how you get them, and if you can give them to others.

				In this part, you find out how to deal with the emotional and psychological consequences of the diagnosis and an explanation of what all those big words mean. You also discover how to prevent the complications of diabetes.

				Part II: How Diabetes Affects Your Body

				In this part, you find out what you need to know about both the short- and long-term complications of diabetes. You also find out about some sexual issues related to diabetes and the problems of a diabetic pregnancy.

				Part III: Managing Diabetes: The ‘Thriving with Diabetes’ Lifestyle Plan

				In this part, you discover all the tools available to treat diabetes. You find out about the kinds of tests that you should be doing, as well as what tests your doctor should be ordering to determine how severe your diabetes is, what to do about it, and how to follow the success of your therapy.

				You also discover the dietary changes that you need to make to control your blood glucose and how to get the most out of your exercise routine and medications. Finally, you find out about the huge amount of help that’s available for you and your family.

				Part IV: Special Considerations for Living with Diabetes

				The way that diabetes develops is different for each age group. In this part, you discover those differences and how to manage them. You also find out about some of the special problems of people with diabetes, which relate to discrimination, driving, and jobs.

				Lastly, this part covers all the new developments in diagnosing, monitoring, and treating diabetes and helps correct a lot of misinformation about diabetes treatment.

				Part V: The Part of Tens

				This part presents some key suggestions, the stuff you most need to know as well as the stuff you least want to know.

				You discover the ten commandments of diabetes care and the myths that confuse many diabetic patients. You also find out how to get others to help you in your efforts to control your diabetes.

				Part VI: Appendixes

				This part of the book contains even more information about diabetes. Two special appendixes help you improve your diet by giving you recipes and diabetic exchanges. The other appendix points out hot spots to visit on the Internet, in case you want to continue finding out about diabetes when you’ve finished this book.

				Icons Used in This Book

				The icons tell you what you must know, what you should know, and what you may find interesting but can live without:

				[image: Anecdote(Nutrition).eps]This icon marks a story about a diabetes patient.

				[image: JargonAlert.eps]This icon marks paragraphs where we define terms.

				[image: Remember.eps]When you see this icon, it means that the information is essential and you should be aware of it.

				[image: SeeYourDoctor.eps]This icon points out when you should see your doctor (for example, if your blood glucose level is too high or you need a particular test done).

				[image: Tip.eps]This icon marks important information that can save you time and energy.

				[image: Warning(bomb).eps]This icon warns against potential problems (for example, if you don’t treat something).

			

			
			
		

	
		
			
				Part I

				Dealing with the Onset of Diabetes
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				In this part . . .

				You have found out that you or a loved one has diabetes. What do you do now? This part helps you deal with all the emotions that arise when you discover that you will not live forever – from wondering whether the diagnosis is correct to avoiding the complications associated with diabetes.

			

		

	
		
			
				Chapter 1

				Dealing with Diabetes

				In This Chapter

				Meeting others with diabetes

				Coping with diabetes

				Upholding your quality of life

				Finding help

				One of our patients told me that, when she was working at her first job out of university, the employees’ tradition was to have a birthday cake and celebration for every birthday. She came to the first celebration and a colleague urged her to eat the cake. She refused and refused, until finally she had to say, ‘I can’t eat the cake because I have diabetes.’ The woman trying to persuade her said, ‘Thank God. I thought you just had incredible willpower.’ Twenty years later, our patient clearly remembers being told that having diabetes is better than having willpower. Another patient told us, ‘The hardest thing about having diabetes is having to deal with doctors who don’t respect me.’ Several times over the years, she had followed her doctor’s recommendations exactly, but her glucose control still hadn’t been ideal. The doctor blamed her for this ‘failure’.

				Although some people may try to define you by your diabetes, you know that you are more than the sum of your blood glucose levels. You have feelings, and you have a history. The way you respond to the challenges of diabetes determines whether the disease is a moderate annoyance or the source of major sickness for you.

				Unless you live alone on a desert island, your diabetes doesn’t affect only you. How you deal with your diabetes affects your family, friends, and colleagues, as does their desire to help you. This chapter shows you some coping skills to help you handle diabetes and your important relationships.

				Diabetes in a Nutshell

				What is diabetes? It’s a disease in which the body does not produce or properly respond to insulin.And what is insulin? It’s a hormone that you need in your body to convert sugar and other food into the energy needed for daily life. You can read more about how doctors define diabetes in Chapter 2, and about what type of diabetes you have in Chapter 3 (yes, more than one type of diabetes exists).

				Because getting a diagnosis of diabetes depends on your having raised blood sugar, and because having very high blood sugar is so dangerous, doctors used to concentrate on the sugar side of diabetes. In recent years, the fact has become increasingly clear that diabetes doesn’t just affect your blood sugar. If you have diabetes (and especially if you have type 2 diabetes), looking after your heart (by keeping your blood pressure and cholesterol under control) is every bit as important as looking after your blood sugar. But don’t worry – this book gives you all the help you need to look after every bit of you.

				You’re Not Alone

				Just because you have diabetes, you don’t have to sit quietly in the corner and hope that no one notices. Many other people with diabetes are out there – most are ordinary people, but no shortage exists of famous ones either.

				Steve Redgrave is the greatest British rower ever to have competed. He has so many Olympic and Commonwealth gold medals, he probably needs a whole room, rather than just a mantelpiece, to display them. He also has diabetes.

				At the same time as Steve was rowing his way to fame, Will and Mike Cross, a father-and-son team, were walking to the South Pole. Their arrival on 17 January 2003 made Mike the oldest man ever to accomplish the feat. Even as these two reached their goal, another man on the other side of the world was working towards his. Douglas Cairns was in the middle of a five-month flight round the world, in a light twin aircraft. Will, Mike, and Douglas all have diabetes, too.

				Diabetes is a common disease, so it’s bound to occur in some very uncommon people. The list of people with diabetes is long, and you may be amazed at some of the names on it. The point is that every one of them lives or lived with this chronic illness, and every one of them was able to do something special with their life. Consider these other examples:

				Politicians: Politicians seem to be a group with a lot of diabetes. A well-recognised close link exists between type 2 diabetes and the size of your waist (Chapter 4 tells you more about diet and the onset of diabetes) – enough said for politicians! One of us was recently interviewing John Prescott about his diabetes, and he suggested that he had the sort of lifestyle that went with the illness. It was too good an opportunity to miss: we reminded him that, more to the point, he had the sort of waistline that went with diabetes. Among the Russian premiers who have had diabetes are Yuri Andropov, Nikita Krushchev, and Mikhail Gorbachev. Former Israeli Prime Minister Menachem Begin had diabetes, as does Winnie Mandela, former head of the ANC Women’s League in South Africa.

				Entertainers: Diabetes has also affected some of the most glamorous actors and actresses in the world. Halle Berry may have been calculating her blood glucose as she climbed the podium last year to accept her Oscar; Elizabeth Taylor, as famous for her marriages as for her luminous eyes and breathtaking acting ability, has diabetes, too. So did Mae West, who told men to ‘Come up and see me some time.’ Singers who lived with diabetes included Harry Secombe, Ella Fitzgerald, and Elvis Presley. John Peel, one of the best-loved broadcasters in Britain, was diagnosed with diabetes. And diabetes hasn’t stopped Jimmy Tarbuck from being funny.

				Writers: Diabetes certainly isn’t a bar to creativity in the world of writing, either. Ernest Hemingway and HG Wells were both diabetic. So are Colin Dexter, the author of the Inspector Morse books, and Sue Townsend, who penned the Adrian Mole series. 

				At least one famous marquess: And for those of you worried that having diabetes will make you less attractive to the opposite sex, there’s good news. Who hasn’t marvelled at the exploits of the eccentric Marquess of Bath, with his wife and seventy-three ‘wifelets’? Yes, you’ve guessed it, he has diabetes, too.

				The names in the preceding paragraphs are just a partial list of those with diabetes who have achieved greatness. The point of these many examples is this: Diabetes shouldn’t stop you from doing what you want to do with your life.

				Perhaps the many people with diabetes who achieved greatness used the same personal strengths to overcome the difficulties associated with diabetes and to excel at their particular callings. Or maybe their diabetes forced them to be stronger, more perseverant, and therefore more successful. What you need to remember is that following the rules of good diabetic care is important (you can read more about why in Chapters 7 through 12). If you follow the rules of good diabetes care, you can, for the most part, be just as healthy as a person without diabetes. In fact, if you follow the rules, you may actually be healthier than people without diabetes who smoke, over-eat, under-exercise, or combine these and other unhealthy habits.

				Even if you follow every bit of advice in this book about healthy living to the letter, you’re unrealistic if you expect your diabetes not to have any effect on your health. Even with a healthy lifestyle, diabetes is likely to have some long-term effects on your eyes, kidneys, and nerves. It’s also a major risk factor for heart disease. However, smoking, unhealthy eating, and lack of exercise can seriously damage your health even if you don’t have diabetes. At least you have an added incentive to do something about your lifestyle at an early stage.

				Chapter 15 shows you a few areas (such as piloting a commercial flight) in which certain people with diabetes can’t participate – largely due to the ignorance of some legislators. As you show that you can safely and competently do anything that a person without diabetes can do, these last few obstacles to complete freedom of choice for those with diabetes will come down.

				Dealing with Your Diagnosis 

				Do you remember what you were doing when you found out that you or a loved one had diabetes? Unless you were too young to understand, the news was quite a shock, yes? Suddenly you had a condition from which people die. Many of the feelings that you went through were exactly those of a person learning that she is dying. The following sections describe the normal stages of reacting to a diagnosis of a major medical condition such as diabetes.

				[image: Remember.eps]You may experience the various stages of reacting to your diabetes in a different order than we describe in the following sections. Some stages may be more prominent, and others may be hardly noticeable.

				The stage of denial

				When your doctor first tells you that you’ve got diabetes, you probably begin by denying that you do, despite all the evidence. Your doctor may help your denial by saying that you have just ‘a touch of diabetes’, which is an impossibility equivalent to ‘a touch of pregnancy’. You’re probably looking for any evidence that the whole thing is a mistake. Ultimately, you have to accept the diagnosis and begin to gather the information needed to start to help yourself. But perhaps you’ve neglected to take your medication, follow your diet, or perform the exercise that is so important to maintaining your body.

				Hopefully, you’ve not only accepted the diabetes diagnosis yourself, but have also shared the news with your family, friends, and people close to you. Having diabetes isn’t something to be ashamed of, and it isn’t something that you should hide from anyone. You need the help of everyone in your environment, from your colleagues, who need to know not to tempt you with treats that you can’t eat, to your friends, who need to know how to give you glucagon (a treatment for low blood glucose) if you become unconscious from a severe insulin reaction.

				Your diabetes isn’t your fault – nor is it a form of leprosy or other diseases that historically or currently carry a social stigma. Diabetes isn’t contagious, and no one can catch it from you.

				If you accept that you have diabetes and are open about it, you’re going to find that you’re far from alone in your situation. If you don’t believe us, read the section ‘You’re Not Alone’, earlier in this chapter.

				[image: Anecdote(Nutrition).eps]One of our patients told me about an uplifting experience she had. She arrived at work one morning and was very worried when she realised that she had forgotten her insulin. But she quickly found a source of comfort when she remembered that she could go to a colleague with diabetes and ask to borrow some insulin. Another time, she left the crowd at a party and stepped into a friend’s bedroom to take an insulin injection, and she found a man there doing the same thing.

				The stage of anger

				When you pass the stage of denying that you or a loved one has diabetes, you may become angry that you’re burdened with this ‘terrible’ diagnosis. But you quickly find that diabetes isn’t so terrible and that you can’t do anything to rid yourself of the disease. Your anger only worsens your situation, and it’s detrimental in the following ways:

				If your anger becomes targeted at a person, who may get hurt.

				If you often feel guilty that your anger is harming you and those close to you.

				If your anger often keeps you from successfully managing your diabetes.

				As long as you’re angry, you are not in a problem-solving mode. Diabetes requires your focus and attention. Turn your anger into creative ways to manage your diabetes. For ways to manage your diabetes, see Part III.

				The stage of bargaining

				The reactions of anger that you may experience often lead to a stage when you or your loved ones become increasingly aware of the loss of immortality and bargain for more time. At this point, most people with diabetes realise that they have plenty of life ahead of them, but the talk of complications, blood tests, and pills or insulin starts to overwhelm them. You may experience depression, which makes good diabetic care all the more difficult.

				[image: Warning(bomb).eps]Studies have shown that people with diabetes suffer from depression at a rate that is two to four times higher than the rate for the general population. Those with diabetes also experience anxiety at a three to five times higher rate than people without diabetes.

				If you suffer from depression, you may feel that your diabetic situation creates problems for you that justify being depressed. You may rationalise your depression in the following ways:

				You’re hindered by diabetes as you try to make friends.

				You don’t have the freedom to choose your leisure activities because of your diabetes.

				You may feel that you’re too tired to overcome difficulties.

				You may dread the future and possible diabetic complications.

				You don’t have the freedom to eat what you want.

				You may feel a constant level of annoyance because of all the minor inconveniences of dealing with diabetes.

				[image: Tip.eps]All the preceding concerns are legitimate, but they also are all surmountable. How do you handle your many concerns and fend off depression? The following are a few important methods:

				Try to achieve excellent blood glucose control.

				Begin a regular exercise programme.

				Recognise that every abnormal blip in your blood glucose is not your fault.

				If you can’t overcome the depression brought on by your diabetic concerns, you may need to consider therapy or antidepressant drugs. But you probably won’t reach that point. Most people with diabetes don’t.

				Moving on

				As you move through the stages of reacting to your diagnosis, don’t feel that any emotion you experience – anger, denial, or depression – is wrong. These are natural coping mechanisms that serve a psychological purpose for a brief time. The key is to allow yourself to have these feelings – and then drop them. Move on and learn to live normally with your diabetes.

				Maintaining the Good Life

				You may assume that a chronic disease like diabetes leads to a diminished quality of life. But must this be the case? Several studies have been done to evaluate this question, and some of the more detailed findings can be seen in the sidebar ‘The survey said . . .’. The evidence seems to suggest that quality of life is related directly to how well controlled the diabetes is. Those who have better control over their blood glucose levels and who maintain healthy lifestyles experience a better quality of life. A couple of other things seem to have a big impact as well: family support and whether you’re dependent on insulin injections.

				How to maintain quality of life 

				One factor that contributes to a lower quality of life is a lack of physical activity. This is one negative factor that you can alter immediately. Physical activity is a habit that you must maintain on a lifelong basis. (See Chapter 9 for advice on exercise.) The problem is that making a long-term change to a more physically active lifestyle is difficult; most people maintain their activity for a while but eventually fall back into inactive routines.

				Perhaps you’re afraid that intensified insulin treatment, which involves three or four daily injections of insulin and frequent testing of blood glucose, may keep you from doing the things that you want to do and diminish your daily quality of life (see Chapter 10 for more information about intensified insulin treatment). A study in Diabetes Care in November 1998 explored whether the extra effort and time consumed by such diabetes treatments had an adverse effect on people’s quality of life. The study compared people with diabetes to people with other chronic diseases, such as gastrointestinal disease and hepatitis (inflammation of the liver), and then compared all of those groups to a group of people who had no disease. The diabetic group reported a higher quality of life than the other chronic illness groups. The people in the diabetic group were not so much concerned with the physical problems of diabetes, such as intense and time-consuming tests and treatments, as they were worried about the social and psychological difficulties.


				The survey said . . .

				Two studies published in 2002 and 2003 looked at the impact of people with diabetes monitoring their own glucose, with a view to tailoring and improving their own control. In other words, they looked at the impact of the person with diabetes being in day-to-day charge of their diabetes control. Both studies showed that improving their glucose control was linked to significant improvements in quality of life measurements, including depression and well-being.

				Most of the other surveys of quality of life for people with diabetes have been long-term studies. In one study of more than 2,000 people with diabetes, receiving many different levels of intensity of treatment, the overall response was that quality of life was lower for the person with diabetes than for the general population. But several factors separated those with the lower quality of life from those who expressed more contentment with life.

			


				Many other studies have examined the different aspects of diabetes that affect a person’s quality of life. The studies had some useful findings:

				Insulin injections for adults: Do adults with diabetes who require insulin injections experience a diminished quality of life? A report in Diabetes Care in June 1998 found that insulin injections don’t reduce the quality of life: The person’s sense of physical and emotional well-being remains the same after beginning insulin injections as it was before injections were necessary.

				Insulin injections for teenagers: Teenagers who require insulin injections don’t always accept the treatment as well as adults do, so teenagers more often experience a diminished quality of life. However, a study of more than 2,000 such teenagers in Diabetes Care in November 2001 showed that as their diabetic control improved, they showed greater satisfaction with their lives and felt in better health, while they felt themselves to be less of a burden to their family.

				Stress management: When patients were divided into two groups, one of which received diabetes education alone and the other diabetes education plus five sessions of stress management, the latter group experienced significant improvement in diabetic control compared to those with only diabetes education. This study, in Diabetes Care in January 2002, showed that lowering stress lowers blood glucose. How can you lower your level of stress?

				Family support: People with diabetes greatly benefit from their family’s help in dealing with their disease. But do people with diabetes in a close family have better diabetic control? One study in Diabetes Care in February 1998 attempted to answer this question and found some unexpected results. Having a supportive family didn’t necessarily mean that the person with diabetes in the study would maintain better glucose control. But a supportive family did make the person with diabetes feel more physically capable in general and much more comfortable with her place in society.

				Quality of life over the long term: How does a person’s perception of quality of life change over time? As they age, do most people with diabetes feel that their quality of life increases, decreases, or persists at a steady level? The consensus of studies is that most people with diabetes experience an increasing quality of life as they get older. People feel better about themselves and their diabetes after dealing with the disease for a decade or more. This is the healing property of time.

				[image: Tip.eps]Putting all this information together, what can you do to maintain a high quality of life with diabetes? Here are the steps that accomplish the most for you:

				Keep your blood glucose as normal as possible (see Part III).

				Look after your blood pressure and cholesterol (see Chapter 5).

				Make exercise a regular part of your lifestyle.

				Get plenty of support from family, friends, and medical resources.

				Stay aware of the latest developments in diabetes care.

				Maintain a healthy attitude. Remember that some day you will laugh about things that bug you now, so why wait?

				When you’re having trouble coping

				You wouldn’t hesitate to seek help for your physical ailments associated with diabetes, but you may be very reluctant to seek help when you can’t adjust psychologically to diabetes. The problem is that sooner or later, your psychological maladjustment ruins any control that you have over your diabetes. And, of course, you can’t lead a very pleasant life if you’re in a depressed or anxious state all the time. The following symptoms are indicators that you’re past the point of handling your diabetes on your own and may be suffering from depression:

				You can’t sleep.

				You have no energy when you are awake.

				You can’t think clearly.

				You can’t find activities that interest or amuse you.

				You get tearful very easily.

				You feel worthless.

				You feel guilty.

				You have frequent thoughts of suicide.

				You have no appetite, or too great an appetite.

				You find no humour in anything.

				If you recognise several of these symptoms as features of your daily life, you need to get some help. Your sense of hopelessness may include the feeling that no one else can help you – and that simply isn’t true. Your GP or diabetes specialist is the first place to go for advice. She may help you to see the need for some short-term or long-term therapy. Well-trained therapists – especially therapists who are trained to take care of people with diabetes – can see solutions that you can’t see in your current state. You need to find a therapist whom you can trust, so that when you’re feeling low you can talk to this therapist and feel assured that she is very interested in your welfare.

				Your GP or therapist may decide that your situation is appropriate for medication to treat the anxiety or depression. Currently, many drugs are available that are proven to be safe and low in side effects. Even if the medication causes side effects at first, these often wear off within a couple of weeks. Sometimes a brief period of medication is enough to help you adjust to your diabetes.

				You can also find help in a support group. The huge and continually growing number of support groups shows that positive things are happening in these groups. In most support groups, participants share their stories and problems, which helps everyone involved to cope with their own feelings of isolation, futility, or depression.

				You can get excellent support, whether you’re suffering from depression or looking after someone who has it, from MIND. Look the organisation up on www.mind.org.uk for details of your local branch. Your GP may also be able to tell you about other self-help or support groups in your area.

			

			
			
			
			
			
			
			
			
		

	
		
			
				Chapter 2

				It’s the Glucose

				In This Chapter

				Defining diabetes by the blood glucose

				Finding treatments for diabetes

				Tracking diabetes around the world

				Meeting actual patients and their stories

				The Greeks and Romans knew about diabetes. Fortunately, the way they tested for the condition – by tasting the urine – has gone by the wayside. By this method, the Romans discovered that the urine of certain people was mellitus, the Latin word for sweet. The Greeks noticed that when people with sweet urine drank, the fluids came out in the urine almost as fast as they went in the mouth, like a siphon. They called this by the Greek word for siphon – diabetes. This is the origin of the modern name for the disease, diabetes mellitus.

				In this chapter, we cover the not-so-fun stuff about diabetes – the big words, the definitions, and so on. But if you really want to understand what’s happening to your body when you have diabetes, then you don’t want to skip this chapter.

				Recognising Diabetes

				When you have diabetes, your body can’t process sugar the way it needs to (Chapter 3 gives you details on why), and the unprocessed sugar passes through your system. The sweetness of the urine comes from glucose, also known as blood sugar. Many different kinds of sugars are in nature, but glucose is the sugar that has the starring role in the body, providing a source of instant energy so that muscles can move and important chemical reactions can take place. Sugar is a carbohydrate, one group of the three sources of energy in the body. The others are protein and fat, which we discuss in greater detail in Chapter 8.


				One lump or two?

				Table sugar (or sucrose), the sort you use in a recipe or put in your tea, is actually two different kinds of sugar – glucose and fructose – linked together. Fructose is the type of sugar found in fruits and vegetables. It’s sweeter than glucose, which makes sucrose sweeter than glucose as well. Your taste buds require less sucrose or fructose to get the same sweetening power of glucose.

			


				Diabetes mellitus is associated with thirst and frequent urination. But it’s not the only disease with these symptoms. Another condition in which fluids go in and out of the body like a siphon is called diabetes insipidus. Here, the urine is not sweet. Diabetes insipidus is an entirely different disease that you should not mistake for diabetes mellitus. In diabetes mellitus, the hormone insulin plays a major part. In diabetes insipidus, the problem lies with a different hormone called vasopressin. If you have symptoms of thirst, frequent urination, and passing water at night, your doctor should first check you out for diabetes mellitus. If tests for diabetes mellitus are negative, your doctor checks for the much rarer diabetes insipidus. The diagnosis of diabetes insipidus is made on the basis of repeated blood tests and weight measurements while you avoid drinking any fluids for eight hours.

				How do doctors define diabetes?

				The standard definition of diabetes mellitus is excessive glucose in a blood sample – in other words, you have too much sugar in your blood. For years, doctors set this level fairly high. The World Health Organisation (WHO) lowered the standard for a normal glucose level in 1997, and now almost everyone in the UK uses this new standard for diagnosis. Why did the WHO decide to lower the standard level? Because too many people were experiencing complications of diabetes even though their glucose level wasn’t high enough to be diagnosed with diabetes. The new definition of diabetes includes symptoms of diabetes, along with any one of the following three criteria:

				A random plasma sugar level greater than 11 mmol/l (millimoles per litre)

				A fasting plasma sugar level greater than or equal to 7 mmol/l (or 6.1 mmol/l in whole blood)

				A plasma sugar level greater than 11 mmol/l two hours after drinking 75 grams of glucose dissolved in water in an oral glucose tolerance test (OGTT)


				WHO – who are they?

				The World Health Organisation is the specialised agency for health of the United Nations. It was established in 1948 and aims to help people around the world to achieve the highest possible level of health. The WHO is governed by 192 member states through the World Health Assembly.

				Health is defined by the WHO as a state of complete physical, mental, and social well-being – not merely the absence of disease or infirmity. You can contact its European headquarters at: 

				Regional Office for Europe (EURO)
8, Scherfigsvej
DK-2100 Copenhagen 0, Denmark
Telephone: +(45) 39 17 17 17
Facsimile: +(45) 39 17 18 18
www.who.int

			


				[image: Tip.eps]Mmol/l stands for millimoles per litre. This way of measuring blood glucose concentrations is used almost all over the world, except in America. Over there, most glucose measurements are in mg/dl, or milligrams per decilitre. To translate mmol/l into mg/dl, multiply your figure in mmol/l by 18. So if you’re travelling in the United States and need to speak to a doctor, make sure that one of you has a calculator to hand!

				And how accurate are their tests?

				The WHO also recommends that if your blood tests show a high concentration but you haven’t got any symptoms of diabetes (see the later section ‘Controlling Your Glucose’), you shouldn’t be diagnosed with diabetes on the basis of a single glucose measurement. In these cases, it recommends that you get another plasma glucose concentration done on another day to confirm the first test. This second test can be either fasting (nothing but water to eat or drink for eight hours beforehand), or from a random sample, or two hours after taking an oral glucose tolerance test. Finally, the WHO suggests that if the fasting or random levels aren’t enough to give a diagnosis, you should get an oral glucose tolerance test. With several tests in place, you can be fairly sure that your final diagnosis is accurate.

				[image: JargonAlert.eps]For those of you who like the hard data, here’s a useful list:

				FPG (fasting plasma glucose) below 6.1 mmol/l is a normal fasting glucose.

				FPG at least 6.1 mmol/l but less than 7.0 mmol/l is impaired fasting glucose.

				FPG equal to or greater than 7.0 mmol/l gives a provisional diagnosis of diabetes.

				2-h PG (plasma glucose two hours after an oral glucose tolerance test) less than 7.8 mmol/l is normal glucose tolerance.

				2-h PG greater than or equal to 7.8 mmol/l but less than 11 mmol/l is impaired glucose tolerance.

				2-h PG above 11 mmol/l gives a provisional diagnosis of diabetes.

				[image: Remember.eps] All these changing definitions may seem confusing, but there’s more change on the way! Type 2 diabetes (see Chapter 3), as we see later on, isn’t a condition that comes on quickly. Insulin resistance usually increases over years rather than months, and your body becomes gradually less efficient at keeping your blood sugar steady. So between ‘no diabetes’ and ‘type 2 diabetes’ are stages called impaired fasting glucose and impaired glucose tolerance. In 2005, the International Diabetes Federation decided that for the condition called metabolic syndrome (see Chapter 3), the cut-off to define impaired FPG should be a fasting blood glucose above 5.6 mmol/l, rather than the 6.1 mmol/l that has traditionally been used.

				Controlling Your Glucose

				In order to understand the symptoms of diabetes, you need to know a little about the way the body normally handles glucose and what happens when things go wrong. The following sections explain the fine line that your body treads between control and lack of control of its glucose levels.

				Hormones at the helm

				A hormone is a chemical substance made in one part of the body that travels (usually through the bloodstream) to a distant part of the body where it performs its work. A hormone called insulin finely controls the level of glucose in your blood. Insulin acts like a key to open the inside of a cell, such as muscle or fat, so that your glucose can enter. If your glucose can’t enter the cell, it can provide no energy to the body from that cell.

				Because of the important role it plays, insulin is essential for growth. In addition to providing the key to entry of glucose into the cell, scientists consider insulin the ‘builder hormone’ because it does the following:

				It enables fat and muscle to form.

				It allows storage of glucose in a form called glycogen for use when fuel is not coming in.

				It blocks breakdown of protein.

				Without insulin, you can’t survive for long. With the fine-tuning that insulin gives, the body manages to keep the level of glucose in your body pretty steady at about 3.3 to 6.4 mmol/l all the time.

				Symptoms and signposts

				Your glucose starts to rise in your blood when your body doesn’t produce enough insulin or when the body is not working effectively. Once your glucose rises above about 10.0 mmol/l (sometimes higher as you get older), glucose begins to seep into your urine and make it sweet. Up to that point, your kidney – the filter for your blood – is able to extract glucose before it enters your urine. Losing glucose into the urine leads to many of the short-term complications of diabetes (you can read about these short-term complications in Chapter 4).

				The following list identifies the most common early symptoms of diabetes and how they occur. One or more of the following symptoms may be present when diabetes is diagnosed:

				Frequent urination and thirst: The glucose in your urine draws more water out of your blood, so more urine forms. More urine in your bladder makes you feel the need to urinate more frequently during the day and to get up at night to empty the bladder, which keeps filling up. As the amount of water in your blood declines, you feel thirsty and drink much more frequently.

				Fatigue: Because glucose can’t enter cells that depend on insulin as a key for glucose (the most important exception is the brain, which does not need insulin), glucose can’t be used as a fuel to move muscles or to facilitate the many other chemical reactions that have to take place to produce energy. Before you’re diagnosed with diabetes, you often feel tired, and you’re likely to feel much stronger once treatment allows glucose to enter cells again.

				Weight loss: Weight loss is common among some people with diabetes because they lack insulin, which is the builder hormone. When insulin is lacking for any reason, the body begins to break down. You lose muscle tissue. Some of the muscle converts into glucose even though it cannot get into cells. It passes out of your body in the urine. Fat tissue breaks down into small fat particles that can provide an alternate source of energy. As your body breaks down and you lose glucose in the urine, you often experience weight loss. However, most people with diabetes are heavy rather than skinny (we explain why in Chapter 3). Weight loss is much more likely to be a symptom of type 1 rather than type 2 diabetes (more about the differences between these types of diabetes in Chapter 3).

				Persistent vaginal infection among women: As your blood glucose rises, all the fluids in your body contain higher levels of glucose, including the sweat and body secretions such as semen in men and vaginal secretions in women. Many bugs, such as bacteria and fungi, thrive in the high glucose environment. Women may begin to complain of itching or burning, an abnormal discharge from the vagina, and sometimes an odour.

				[image: Warning(bomb).eps]In the UK, all patients who register with a new general practitioner will be offered a new patient registration check, which may include a dipstick test of your urine for glucose and protein. The idea is to pick up diabetes early in people who don’t have any symptoms. Unfortunately, the level of blood sugar at which your body lets glucose ‘overflow’ into your urine varies from person to person, and at different times of your life. As you get older, for instance, you can usually have much higher levels of blood glucose without getting sugar in your urine. That makes the urine-screening test for diabetes notoriously inaccurate. If you (or someone you know) think you might have diabetes but your urine is negative for sugar on testing, make sure you ask to have a fasting blood test (which is explained above in the section ‘And how accurate are their tests?’).

				Discovering Ways to Treat Diabetes

				A condition that must have been diabetes mellitus appears in the writings of China and India more than 2,000 years ago. The description is the same one that the Greeks and Romans reported – urine that tasted sweet. Scholars from India and China were the first to describe frequent urination. But not until 1776 did researchers discover the cause of the sweetness – glucose. And only in the nineteenth century did doctors develop a new chemical test. Later discoveries showed that the pancreas produced a crucial substance, called insulin, which controlled the glucose in the blood (for more on insulin, see the ‘Hormones at the helm’ section earlier in this chapter). Since that time, insulin has been extracted and purified – and it’s still a real life saver today. Oral drugs have been available for the past 40 years and stand alongside injected insulin in the fight to reduce blood glucose.

				Once insulin was discovered, diabetes specialists, led by Elliot Joslin and others, recommended three basic treatments for diabetes that are as valuable today as they were when first suggested in 1921:

				Diet (see Chapter 8)

				Exercise (see Chapter 9)

				Medication (see Chapter 10)

				The discovery of insulin has not solved the problem of diabetes, although it saves the lives of thousands. Before the use of insulin became widespread, the only treatment had been starvation; as people treated in this way aged, they had unexpected complications in the eyes, the kidneys, and the nervous system (see Chapter 5 to find out why). And insulin did not address the problem of the much larger group of people with diabetes now known as type 2 (see Chapter 3 to find out more about the different types of diabetes). Their problem was not lack of insulin but resistance to its actions. Fortunately, doctors now have the tools to bring the disease under control.

				The next major discovery was the group of drugs called sulphonylureas (Chapter 10 tells you more about these), the first drugs that could be taken by mouth to lower the blood glucose. But the only way to know the level of the blood glucose was still by testing the urine, which was entirely inadequate for good diabetic control (see Chapter 7).

				Around 1980, the first portable meters for blood glucose testing became available. This offered the possibility, for the first time, of relating treatment to a measurable outcome. This has led, in turn, to the discovery of other great drugs for diabetes like rosiglitazone, pioglitazone, acarbose, repaglinide, nateglinide, and others.

				 Typical Patient Stories

				Diabetes is a huge problem in the United Kingdom, where it already uses up more than 10 per cent of the National Health Service’s total resources. The facts and figures that we use to diagnose diabetes don’t begin to reflect the human dimensions of the disease. People end up with these tests after days or months (or even years) of minor discomforts that reach the point where they can no longer tolerate them. Some people are diagnosed completely by accident, when they have a urine or blood test for an unrelated reason.


				Diabetes in the United Kingdom

				In the United Kingdom, probably at least 3 million people are thought to have diabetes. Only 1.8 million of them, however, have been diagnosed with the disease. As we show in later chapters, much of the damage caused by diabetes has already taken place by the time a diagnosis of type 2 diabetes is made. Many doctors hoped that nationwide initiatives, such as the recently published National Service Frame-work (NSF) on diabetes, would provide guidance on screening to find the ‘missing million’ undiagnosed diabetics in Britain. Unfortunately, the NSF has concentrated on developing services for people already diagnosed with diabetes. However, new projects concentrating on quality of care, such as the New General Practitioner Contracts of 2004 and 2006, may well redress the balance. In the meantime, we must rely on identifying people at high risk of diabetes (head to Chapter 3 to find out what your family’s risks are) and persuading them to come forward for testing sooner rather than later.

			



				The next few stories of real (though renamed) patients can help you understand that diabetes is a disease that happens to people – people who are working, relaxing, travelling, sleeping, and doing many other things that make life so complex.

				The Steadmonsons – John, Mary, daughter Rachel, 9, and son Lyle, 5 – were on holiday in Spain in August. The heat made everyone extremely thirsty and forced them to drink lots of fluids. Lyle was also urinating a lot, but no one thought much about it. However, when they returned home, Lyle continued to complain of thirst and urinated excessively. He seemed to eat a lot of sweets but did not gain weight. Then Lyle wet his bed, which had not happened for years. Mary took him to the general practitioner, who did a random blood glucose, which was 26 mmol/l. The doctor told Mary and John that Lyle had type 1 diabetes. He was admitted to hospital the same day. This was the beginning of many changes in the Steadmonson household.

				Eleanor Andrews, 34, had been diagnosed with schizophrenia in her 20s. For the last eight years, her condition had been well controlled with medication, but the medication had also caused her to put on three stone in weight. She blamed her constant tiredness on her weight. At a medication review, her GP checked her weight and told her that her weight put her into the category of obesity. He suggested doing a blood test for glucose and cholesterol. Her blood sugar was 13.2 mmol/l, and a repeat was 12.9 mmol/l. Her GP referred her to the diabetic clinic and to the dietician. The dietician was sympathetic to her difficulties with losing weight, both because of her medication and because of embarrassment over her size, which made exercise difficult. She worked with Elaine and the practice nurse to devise a diet and exercise regimen with fortnightly weight checks. Within two months, Elaine had lost 1 stone and her energy levels were improving.



				Tracking diabetes around the world

				Diabetes is a global health problem. A 1994 study estimated that approximately 100 million people around the world have diabetes and that by the year 2010, the number would rise to more than 215 million. These estimates were made before the current, more inclusive definition of diabetes was accepted in 1997. Under the new definition, the number of people in the world with diabetes was more like 130 million in 1994 and will be 300 million in 2025. In Europe alone, which had 21 million people with diabetes in 1995, it is estimated that the number of people with diabetes will reach 32 million by 2010 – and that 3 million of these will be in the United Kingdom.

				In developing countries, however, diabetes is a potential catastrophe. It is projected that by 2015, developing countries in general will have three times more deaths from non-communicable diseases like diabetes than from communicable diseases like infections and parasitic disease. Even more worryingly, it seems likely that 75 per cent of people with diabetes in developing countries will be of working age, in the 45–64-year age group. That means that in less than 30 years from now, 170 million men and women in the developing regions of the world will be suffering from diabetes at the most productive time in their lives.

				Diabetes is concentrated where food supplies allow people to eat more calories than they need, so that they develop obesity. Several different types of diabetes actually exist, but the type usually associated with obesity, called type 2 diabetes (see Chapter 3), accounts for about 95 per cent of all cases.

				Diabetes is also increasing throughout the world because the age of the population is increasing (age is another major risk factor; see Chapter 3 for more risk factors). It is estimated that by 2020, more than 1,000 million people in the world will be over 60 – 70 per cent of them living in developing countries. As other diseases are controlled and the population gets older, more diabetes is being diagnosed. In addition, the longer people have diabetes, the more complications they suffer from.

				One very interesting study traced people of Japanese ancestry as they went from living in Japan to living in Hawaii and finally the United States mainland. Those in Japan, where people customarily maintain a normal weight, tended to have a very low incidence of diabetes. As they moved to Hawaii, the incidence of diabetes began to rise along with their average weight. On the mainland, where food is most available, these Japanese had the highest rate of diabetes of all.

				Not only the number of calories but the composition of the diet changes as people migrate. Before they migrate, they tend to consume a low-fat, high-fibre diet. Once they reach their new destination, they adopt the local diet, which tends to be higher in fat and lower in fibre. The carbohydrates in the new diet are from high-energy foods, which do not tend to be filling, promoting more calorie intake.

				The Japanese provide another interesting lesson about the place of obesity as a factor in the onset of diabetes. Japanese Sumo wrestlers have to gain enormous quantities of weight in order to fight in a certain weight class. Even while they are still fighting, they demonstrate a high frequency of diabetes. Once they become more sedentary, the frequency goes up to 40 per cent, a huge prevalence.

				In China, as the country becomes more affluent, doctors are seeing a significant increase in the incidence of diabetes. Migrant Chinese populations show even higher rates, especially where the environment allows them to gain more weight and be more sedentary.

				The United States has the highest incidence of obesity in the world. In 2005, it was estimated that 36.5 per cent of men and 41 per cent of women in America were obese. The rise in the incidence of diabetes and its complications has mirrored these figures, and diabetes is now so common that in parts of Harlem, one in two hospital beds is taken up with someone affected by the complications of diabetes.

			


				Leroy Groves was a 46-year-old black-belt judo instructor. Despite his very active lifestyle, he was not careful about his diet and had gained a stone in the last few years. He was more fatigued than he had been in the past but blamed this on his increasing age. His mother had diabetes, but he assumed that his physical fitness would protect him from this condition. He was finding that he could barely get through a one-hour class without excusing himself to visit the loo. His wife finally made him an appointment with the practice nurse at his doctor’s surgery for a well-person check. She found glucose in his urine on dipstick testing and referred him to his general practitioner. Blood tests revealed a random blood glucose of 14.7 mmol/l. The following week, another random blood glucose was 16.0 mmol/l. The doctor told Leroy he had diabetes, but Leroy refused to believe it. He left the doctor’s surgery in an angry mood but vowed to lose weight and did so successfully. On a repeat visit to the doctor, a random glucose was 9.3 mmol/l. Leroy told the doctor that he knew he did not have diabetes, but the resolve to eat carefully did not last, and he was back six weeks later with a glucose of 16.8 mmol/l. Finally, he accepted the diagnosis and started treatment. He rapidly returned to his usual state of health, and the fatigue disappeared.

				Debbie O’Leary’s active sex life with her husband was continually being interrupted by vaginal thrush infections, which resulted in an unpleasant smell, redness, and itching. Debbie (41) would go to the pharmacy and buy an over-the-counter preparation, which promptly cured the condition but did not stop it from returning. Finally, after three of these infections in two months, she decided to see her general practitioner. The doctor did a urinalysis and found glucose in her urine. A random blood test showed a glucose of 13.5 mmol/l. The doctor then ordered a variety of tests, including a fasting blood glucose, which was 8.3 mmol/l. He told Debbie she had diabetes and recommended exercise and diet to start with. He referred her to the in-house diabetic clinic at the surgery, where she got advice from the dietician and practice nurse. Following this advice, she lowered her blood glucose to the point that she no longer developed yeast infections. As an added bonus, the resulting weight loss and return of energy that she did not know was missing made her sex life with her husband even more satisfying.

			

		
		
		
			
		
		
			

		
		
		
		
		
			
			
			
			
		

	
		
			
				Chapter 3

				What Type of Diabetes Do You Have?

				In This Chapter

				Understanding how diabetes affects your body

				Comparing type 1 and type 2 diabetes

				Knowing the causes of type 1 and type 2 diabetes

				Preventive measures: What you can do to stop or delay the disease

				Developing gestational diabetes

				Becoming aware of other types of diabetes

				You can prevent diabetes, but not quite as easily as you may like. Your best method for preventing diabetes would be to pick your parents carefully, but that’s a little impractical, even with modern technology. In general, you can prevent a disease if it meets two requirements. First, you have to be able to identify individuals who are at high risk for getting the disease. Second, the disease must have at least some treatments or actions that you can take to definitely reduce your chance of getting it. You can meet both of these requirements in an effort to prevent diabetes. This chapter shows you how to identify whether you’re at risk of type 1 or type 2 diabetes, and it covers definite actions that you can take to prevent both of these types of diabetes.

				This chapter also helps you get a clear understanding of your type of diabetes, how it relates to the other types of diabetes, and how the failure of your friendly pancreas to do its assigned job can lead to a host of unfortunate consequences. (We cover these consequences in greater detail in Part II.)

				Getting to Know Your Pancreas

				You may not think that having a personal relationship with one of your body organs is possible or even desirable, but don’t disregard your pancreas. Your pancreas is a shy little organ that can rear its lovely head at entirely unexpected moments. You probably don’t know that your pancreas has a head – and a tail – but it does. So now’s the time to break the ice and get to know what it does for you! Most of the time, your pancreas hides behind your stomach, quietly doing its work, helping with digestion first, and then helping to make use of the digested food. And, in one way or another, the pancreas plays a role in all of the various types of diabetes.

				You don’t see your pancreas very often, but you hear from it all the time. It has two major functions:

				To produce digestive enzymes, which are the chemicals that your small intestine uses to help break down food. The digestive enzymes don’t have much relation to diabetes, so we don’t spend much time talking about them in this book.

				To produce the important hormone insulin and secrete it directly into the blood. This function is important to diabetes. Figure 3-1 shows the microscopic appearance of the pancreas. The insulin-producing pancreas cells are found in groups called Islets of Langerhans.

				
					Figure 3-1: What your pancreas looks like.

				

				[image: 058107 fg0301.eps]



				Conditions and hormones that can lead to diabetes

				The following is a partial list of hormones caused by tumours and their associated conditions:

				Excessive adrenal gland hormone (your body’s naturally occurring steroid) is present in Cushing’s Syndrome. This steroid stimulates the liver to put out more glucose while it blocks the uptake of glucose by muscle tissue.

				Excessive prolactin is present in a prolactin-secreting tumour, or prolactinoma, of the pituitary gland. It blocks insulin action and glucose intolerance results.

				Excessive growth hormone is made by a tumour of the pituitary gland, resulting in a condition called acromegaly. Growth hormone reduces insulin sensitivity and forces the pancreas to make much more insulin.

				Excessive adrenaline is made by a phaeo-chromocytoma (a tumour of another part of the adrenal gland). It causes increased liver production of glucose, while it blocks insulin secretion.

				Excessive aldosterone is made by still another part of the adrenal gland in a condition called primary hyperaldosteronism. This condition causes glucose intolerance in a different way – by facilitating the loss of body potassium, which has a negative effect on insulin production.

				Excessive thyroid hormone found in hyperthyroidism causes the liver and other organs to produce excessive quantities of glucose. Hyperthyroidism is also a disease of autoimmunity, which may play a role in the loss of glucose tolerance.

				A glucagon-secreting tumour of the pancreas can create excessive glucagon. Glucagon has many properties that are opposite to insulin. This condition is rare, and only around 100 cases of it have been described in medical literature, so don’t think you have it.

				A somatostatin-secreting tumour of the pancreas can create excessive somatostatin. Somatostatin is another hormone made in a cell present in the Islets of Langerhans. Somatostatin actually blocks insulin from leaving the beta cell, but it also blocks glucagon and other hormones, so the diabetes is very mild. This condition occurs even less often than the glucagon-secreting tumour.

			


				[image: Tip.eps] If you understand only one hormone in your body, insulin should be that hormone, especially if you want to understand diabetes. Over the course of your life, the insulin that your body produces or the insulin that you inject into your body (as described in Chapter 10) affects whether or not you control your diabetes and avoid the complications of the disease.

				Think of your insulin as an insurance agent, who lives in Brighton (which is your pancreas) but travels from there to do business in London (your muscles), Leeds (your fat tissue), Glasgow (your liver), and other places. This insulin insurance agent is insuring your good health.

				Wherever insulin travels in your body, it opens up the cells so that glucose can enter them. After glucose enters, the cells can immediately use it for energy, store it in a storage form of glucose (called glycogen) for rapid use later on, or convert it to fat for use even later as energy.

				After glucose leaves your blood and enters your cells, your blood glucose level falls. Your pancreas can tell when your glucose is falling, and it turns off the release of insulin to prevent unhealthy low levels of blood glucose, called hypoglycaemia (see Chapter 4). At the same time, your liver begins to release glucose from storage and makes new glucose from amino acids in your blood.

				If your insurance agent (insulin, remember? – stick with me here!) doesn’t show up when you need her (meaning that you have an absence of insulin, as in type 1 diabetes) or she does a poor job when she does show up (such as when you have a resistance to insulin, as in type 2 diabetes), your insurance coverage may be very poor (in which case, your blood glucose starts to climb). High blood glucose is the beginning of all your problems.

				Doctors have proven that high blood glucose is bad for you and that keeping the blood glucose as normal as possible prevents the complications of diabetes (which we explain in Part II). Most treatments for diabetes are directed at restoring the blood glucose to normal.

				Type 1 Diabetes and You

				There is more than one form of diabetes. The main two forms are called type 1 and type 2 diabetes. Each has its own symptoms, causes, and treatments. This section tells you all about type 1 diabetes (I bet you guessed that from the header!). If you need to know about type 2 instead, read the section ‘Type 2 Diabetes and You’.

				[image: Anecdote(Nutrition).eps]John Phillips, a 10-year-old boy, was always very active, and his parents became concerned when the teachers who had looked after him on his school field trip told them that he seemed not to have much energy. When he got home from the field trip, John’s parents noticed that he was thirsty all the time and running to the toilet. He was very hungry but seemed to be losing weight, despite eating more than enough. John’s parents took him to the GP, who did a blood glucose test and told them that their son had type 1 diabetes mellitus, which used to be called juvenile diabetes or insulin-dependent diabetes. This story has a happy ending because John’s parents, though quite upset, were willing to do the necessary things to bring John’s glucose under control. John is just as energetic as ever, but he has had to get used to a few inconveniences in his daily routine. You can read about these daily lifestyle changes in Part III.

				Identifying the symptoms of type 1 diabetes

				Type 1 diabetes used to be called juvenile diabetes because it occurs most frequently in children. However, so many cases are found in adults that doctors don’t use the term juvenile any more. The disease isn’t gender biased, either. Males and females get type 1 diabetes to an equal degree. The following sections list the general symptoms and give some important information on how and when these symptoms can manifest themselves in kids.

				General symptoms

				Before your doctor actually diagnoses you with type 1 diabetes, you may notice that you have some of the major signs and symptoms.

				[image: SeeYourDoctor.eps]If you experience the following symptoms (or your child does), take time to ask your doctor about the possibility that you have diabetes:

				Frequent urination: You experience frequent urination because your kidneys can’t return all the glucose to your bloodstream when your blood glucose level is greater than about 10 mmol/l (see Chapter 7 for all the details on blood glucose level testing). The large amount of glucose in your urine makes the urine so concentrated that water is drawn out of the blood and into the urine to reduce the concentration of glucose in the urine. This fills up the bladder repeatedly.

				Increased thirst: Your thirst increases because you lose so much water in your frequent urination that your body begins to dehydrate.

				Weight loss: You lose weight as your body loses glucose in the urine and your body breaks down muscle and fat looking for energy.

				Increased hunger: You notice that you’re increasingly hungry. Your body has plenty of extra glucose in the blood, but your hunger is a result of your cells becoming malnourished because you lack the insulin required to allow the glucose to enter your cells. Your body is going through ‘hunger in the midst of plenty’.

				Weakness: You feel weak because your muscle cells and other tissues don’t get the energy that they require from glucose.

				Special problems in children

				Some children are diagnosed early in life, and other children have a more severe onset of the disease as they get a little older. With older children, parents or teachers may have missed the early signs and symptoms of diabetes. These kids have a great deal of fat breakdown in their bodies to provide energy, and this fat breakdown creates other problems.

				Ketone bodies, products of the breakdown of fats, begin to accumulate in the blood and spill into the urine. Ketone bodies are acidic and lead to nausea, tummy pain, and sometimes vomiting.

				At the same time, the child’s blood glucose rises higher. Levels as high as 20 to 40 mmol/l are not uncommon, but levels as low as 16.6 mmol/l are possible. The child’s blood is like thick maple syrup and doesn’t circulate as freely as normal.

				The large amount of water leaving the body with the glucose depletes important substances such as sodium and potassium. The vomiting causes the child to lose more fluids and body substances.

				[image: Warning(bomb).eps] All these abnormalities cause the child to become very drowsy and possibly lose consciousness. This situation is called diabetic ketoacidosis, and if it isn’t identified and corrected soon, the child can die. See Chapter 4 for more details on the symptoms, causes, and treatments of ketoacidosis.

				Other stuff to know

				A few special circumstances affect the symptoms that you may see in people with type 1 diabetes. Remember the following factors:

				The ‘honeymoon’ period is a time after the diagnosis of diabetes, when the person’s insulin needs decline for one to six months and the disease seems to get milder. The honeymoon period is longer when a child is older at the time of diagnosis, but the apparent diminishing of the disease is always temporary.

				Warm weather (well, warmer than the average British winter, anyway!) is associated with a decrease in the occurrence of diabetes compared to the winter months, particularly in older children. The probable reason for this is that a virus is involved in bringing on diabetes, and viruses spread much more when children are learning and playing together inside in the winter.

				Investigating the causes of type 1 diabetes

				When your doctor diagnoses you with diabetes, you almost immediately begin to wonder what may have caused you to acquire the disease. Did someone with diabetes sneeze on you (this isn’t as silly as it sounds – take a look at the following section, ‘Getting type 1 diabetes: Your chances’)? Did you eat so much sugary food that your body reacted by giving you diabetes? Well, rest assured that the causes of diabetes aren’t so simple or easily avoidable. Here is a list of the causes:

				Problems with your immune system: Type 1 diabetes is an autoimmune disease, meaning that your body is unkind enough to react against – and, in this case, destroy – a vital part of itself, namely the insulin-producing beta cells of the pancreas. Your immune system is what usually fights off infections, and you can’t survive without it. It works by recognising ‘intruders’ in your body and attacking them. That attack is fine if the intruder is a germ causing a cold. Unfortunately, some people have an over-sensitive or faulty immune system. If it overreacts to dust or pollen, for instance, you can end up with asthma. If it overreacts to nickel touching your skin, you can end up with a form of eczema. If it mistakes your pancreas for an intruder and attacks it, you end up with diabetes.

				[image: JargonAlert.eps] One way that doctors discovered that type 1 diabetes is an autoimmune disease was by measuring proteins in the blood, called antibodies, which are literally substances directed against your body – and, in particular, against the islet cells in your pancreas. These specific antibodies are called islet cell antibodies, and they are found in relatives of those who have type 1 diabetes and in the people with diabetes themselves for a few years before the disease begins. Another clue that type 1 diabetes is an autoimmune disease is that treatments to reduce autoimmunity also delay the onset of type 1 diabetes. Also, type 1 diabetes tends to occur in people who have other known autoimmune diseases.

				Abnormal characteristics on your chromosomes: People who get type 1 diabetes more often have certain abnormal characteristics on their genetic material, their chromosomes (the DNA in each cell in your body that determines your physical characteristics), that are not present in people who don’t get diabetes. Doctors can look for these abnormal characteristics on your DNA and wait to see whether you develop diabetes. But having these abnormal characteristics on your chromosomes isn’t enough to guarantee that you get diabetes. Many people who have these specific abnormalities never get diabetes, so doctors need to consider other factors in addition to your DNA.

				A virus: Another essential factor in predicting whether you develop diabetes is your exposure to something in the environment, most likely a virus. If this virus infiltrates your body, it can attack your pancreas directly and reduce your ability to produce insulin. This can quickly create the diabetic condition in your body. The virus can also cause diabetes if it is made up of a substance that is also naturally present in your pancreas. If the virus and your pancreas possess the same substance, the antibodies that your body produces to fight off the virus also attack the shared substance in your pancreas. This, of course, leaves you in the same condition as if the virus itself attacked your pancreas.

				 Researchers haven’t identified one particular virus that they can blame for type 1 diabetes. Research on patients who are at the beginning stages of type 1 diabetes has uncovered many different viruses that may be the culprit.

				Other stuff: Some doctors believe that certain chemicals in cow’s milk bring on type 1 diabetes. Researchers are comparing breast-fed babies who are susceptible to type 1 diabetes to susceptible babies who are given cow’s milk. They haven’t yet determined whether cow’s milk is a factor that causes type 1 diabetes.

				Getting type 1 diabetes: Your chances

				You may get type 1 diabetes if you have certain factors on your chromosomes. If you have several of these factors, your chance of getting type 1 diabetes is much greater than that of a person who has none of these factors. But just having these factors is not enough. You have to come into contact with something in your environment that triggers the destruction of your beta cells, the cells that make insulin. Doctors think that this environmental trigger is probably a virus, and they’ve identified several viruses that may be to blame. Doctors think they are the same viruses that cause the common cold. People with type 1 diabetes probably get the virus just like any cold virus – from someone else who has the virus who sneezes on them. But because they also have a susceptible genetic tendency, they get type 1 diabetes.

				A small number (about 10 per cent) of patients with type 1 diabetes don’t seem to need an environmental factor to trigger the diabetes. In these people, the disease is entirely an autoimmune destruction of the beta cells. If you fall into this category of people with diabetes, you may have other autoimmune diseases such as autoimmune thyroid disease. Your thyroid gland is on the front of your neck, and it produces another hormone called thyroxine, which tells your body how fast to ‘tick over’ and burn up energy. Diabetes itself doesn’t affect your levels of thyroxine.

				[image: Remember.eps]How likely are you to get type 1 diabetes if someone in your family has it? Studies of many families have provided fairly good answers to this question:

				If one of your parents has type 1 diabetes, the odds are only 3 to 4 per cent that you will get it. You get half of your total genetic material from each parent.

				If you and your sibling (brother or sister) have exactly the same genetic material, you are identical twins. The identical twin of a person with type 1 diabetes has about a 20 per cent chance of also getting type 1 diabetes.

				If you have only half of your genetic material in common with your sibling who has type 1 diabetes, your chance of getting type 1 diabetes drops to 5 per cent.

				If none of the genetic material associated with diabetes is the same as your sibling with type 1 diabetes, your chance of developing type 1 diabetes is less than 1 per cent.


				Knowing your family’s risks

				We all want to protect our loved ones. If you have diabetes, one of the best ways you can do this is to remind them to get themselves checked out for diabetes regularly. Even if you are the only member of your family to have diabetes, that still increases the risk of all your first-degree relatives (parents, children, brothers and sisters) of developing diabetes too. As you can read in this chapter, much of the damage done by diabetes has already been done by the time type 2 diabetics are diagnosed. The sooner they’re diagnosed, the sooner they can get treatment to prevent diabetic complications. Because there’s no national screening programme for diabetes in the United Kingdom, it’s largely up to you and them to take this step to look after their health.

				Having diabetes in the family isn’t the only risk factor for getting diabetes, but it’s certainly a major one. If a member of your family has other risk factors, like the ones listed below, they’re at even higher risk. Explaining the risks to them is well worth doing, so they can understand the importance of getting themselves checked out regularly.

				The sort of risk factors to look out for include:

				If you have a first-degree relative with diabetes (especially type 2 diabetes).

				If you belong to a high-risk ethnic group. South Asians, for instance, are more than five times as likely as western Europeans to develop type 2 diabetes in middle age or beyond, and tend to get the condition at a younger age.

				 If you have metabolic syndrome (see later in this chapter).

				If you are obese (especially abdominal obesity, described in this chapter).

				If you have impaired glucose tolerance or impaired fasting glucose.

				If you have a sedentary lifestyle.

				If you take drugs that predispose you to diabetes.

				If you have had gestational diabetes during pregnancy.

				If you had a low birth weight.

				If you are a smoker.

				If you have one of the hormone-related conditions that can lead to diabetes.

			


				These relatively low chances of both siblings – even for identical twins – getting diabetes clearly show that more factors than your genetic inheritance from your parents are involved in acquiring type 1 diabetes. Otherwise, identical twins would both have type 1 diabetes almost 100 per cent of the time.

				Preventing type 1 diabetes

				In order to prevent diabetes, you have to undergo treatment before the disease starts, a method called primary prevention. Preventive treatment given to a person with diabetes after the disease is triggered but before it causes complications is called secondary prevention. In order to try secondary prevention, the doctor must be able to recognise that diabetes has begun, even though the patient is not yet unwell. And months to years must pass between diagnosis and onset of symptoms in order to have enough time for the treatment to prevent sickness.

				In the realms of science fiction, diabetes would be a perfect candidate for both primary and secondary prevention. The way it develops makes it possible to pick up people at high risk, and in the future we may be able to provide them with primary prevention, as explained in the section ‘Primary prevention measures’. In real life, secondary prevention, which you can read about in the section ‘Secondary prevention measures’, is well on the way.

				Primary prevention measures

				Doctors can analyse the genetic material (DNA) of someone who has a family history of diabetes to see whether that person has the genetic material most often found in people who have diabetes. Theoretically, a person diagnosed as having the potential for diabetes at that time can receive primary prevention to block the disease.

				The Juvenile Diabetes Research Foundation is the world’s largest funder in the voluntary sector for research into prevention of type 1 diabetes. In 2005, it set up a trial at the University of Bristol and King’s College, London, looking into the possibility of a vaccine for the prevention of type 1 diabetes. It hopes to prove that the vaccine will work in humans by generating cells to protect the islet cells of the pancreas against the autoimmune response (where the body’s immune system attacks itself) that causes type 1 diabetes. Of course, results are still some years off, but they could potentially lead to a vaccine for people at high risk of developing type 1 diabetes.

				The Juvenile Diabetes Research Foundation also has regional groups that organise local meetings and fundraising events. You can find out more about its work by visiting its website at www.jdrf.org.uk, or you can contact the organisation at Juvenile Diabetes Research Foundation, 19 Angel Gate, City Road, London EC1V 2PT; Tel: 0207-713-2030.



				Gene therapy?

				You may think that all the recent scientific advances in gene research would allow doctors to change people’s genetic material to prevent the onset of type 1 diabetes. Although scientists have made great strides in identifying the genes associated with diabetes, they haven’t quite reached the point where they can change those genes. Such methods for primary prevention of type 1 diabetes are something for the future.

			


				Secondary prevention measures

				Lots of trials of secondary prevention are under way, though most show only partial success. Most of these trials make use of doctors’ knowledge that patients whose bodies produce autoantibodies have type 1 diabetes and that the antibodies are gradually destroying their insulin-producing beta cells. In these patients, full-blown type 1 diabetes may take a couple of years to appear and create major problems, so the doctor has time to intervene. The most prevalent methods of secondary prevention for type 1 diabetes attempt to block the autoimmune disease from destroying all of your pancreas’s beta cells. The following list shows some of the more promising secondary prevention trials and techniques:

				Steroid drugs: You can take steroid drugs such as prednisone to block autoimmune conditions. When doctors find islet cell antibodies in a person with type 1 diabetes, they give the person these steroids, which reduce the amount of islet cell antibodies and seem to prolong the period between the development of the antibodies and the onset of symptoms such as excessive thirst and urination. But this approach isn’t 100 per cent successful, and steroids have many side effects – especially in small children, who are the usual victims of type 1 diabetes. Small children who use steroids suffer from growth problems, infections, and other unwanted side effects. If diabetes becomes active, the reason may be the failure of the steroid to prevent the autoimmune destruction of the pancreas as well as the glucose abnormalities caused by the steroid itself.

				Cytotoxic drugs: Another group of drugs used to increase the time between antibodies and disease consists of the so-called cytotoxic drugs, which act against the cells that may participate in the destruction of the pancreatic beta cells. Again, studies have shown only a slowing down of the time between antibodies and symptoms. Cytotoxic drugs destroy various types of cells – and not just the bad cells. Studies of cytotoxic drugs have all been complicated by side effects that were severe and damaging to some of the patients.

				Nicotinamide: In animal studies, nicotinamide (a B vitamin) protects the beta cells of mice that are diabetes prone. A similar trial in humans was somewhat successful, showing that 20 per cent of patients using nicotinamide didn’t develop symptoms of diabetes and didn’t lose as many beta cells. Doctors are surprised that a drug known to raise plasma glucose (see Chapter 2) may prevent diabetes.

				Insulin: In another study, small amounts of insulin were given to people who have islet cell antibodies, in an attempt to prolong the time between antibodies and symptoms. This has shown some promise, but the findings aren’t yet definite.

				The most important study of prevention ever done for type 1 diabetes was published in 1993 – the Diabetes Control and Complications Trial (DCCT). It shows that keeping very tight control over your blood glucose is possible but difficult. The difficult part of keeping your blood glucose close to normal is that you increase your risk of having low blood glucose, or hypoglycaemia (see Chapter 4). The study shows that you can significantly reduce the complications of diabetes – including eye disease, kidney disease, and nerve disease – by keeping your blood glucose as normal as possible. If you have already suffered from such complications, improving your blood glucose control very significantly slows the progression of the complications. Since this report, doctors generally treat type 1 diabetes by keeping the patient’s blood glucose as close to normal as possible and practical.

				Type 2 Diabetes and You

				Type 2 diabetes has different symptoms and causes to type 1 diabetes. Despite sharing a common name, the different forms of diabetes have their own causes and effects. They do have several things in common, though. They both affect your body’s blood sugar levels. They can both cause severe long-term complications if you don’t treat them effectively. And you need to take both of them very seriously indeed.

				[image: Anecdote(Nutrition).eps] Mary Darlington, a 46-year-old woman, has gained about a stone in the last two years, so that her 5-foot 5-inch body now weighs about 11 stone. Mary doesn’t do much exercise. She has noticed that she feels more tired recently, but she blames her age and approaching menopause for this. One reason that Mary is more tired is that she gets up several times a night to urinate, which is unusual for her. She is especially disturbed because her vision is blurry, and she does a lot of work on a computer. Finally, Mary went to her general practitioner because she developed a rash and discharge in her vagina. When Mary described her symptoms, her doctor decided to do a blood glucose test. When her results came back, it turned out that her random blood glucose was 12.2 mmol/l.

				Mary’s general practitioner asked her whether other members of her family have had diabetes. She replied that her mother and a sister are both being treated for it. The doctor asked her to come back the next morning for a fasting blood glucose test. When this gave a result of 11.5 mmol/l the GP explained to Mary that she had type 2 diabetes.

				The signs and symptoms that Mary has in this scenario, along with the results of the two blood glucose tests, provide a textbook picture of type 2 diabetes. But you should also remember that people with type 2 diabetes may have few or none of these symptoms. That explains the importance of getting your glucose checked regularly if you are at high risk of diabetes (see ‘Knowing your family’s risks’ earlier in this chapter) or if you get any of the symptoms of diabetes listed in the following sections.

				[image: Tip.eps] These days, most doctors’ surgeries also run ‘well man’ and ‘well woman’ checks, where you can get your general health checked out. When you register with a new general practitioner, you’re invited to have a new patient registration check, where the same kind of checks are offered. You may find it worth taking a sample of your urine with you, so that the nurse can check it for sugar. Testing your urine isn’t a foolproof way of excluding diabetes, but it often picks up type 2 diabetes long before you develop any symptoms.

				Type 2 diabetes is a disease of gradual onset rather than the severe emergency that can herald type 1 diabetes. Because the symptoms are so mild at first, you may not notice them. You may ignore these symptoms for years before they become bothersome enough to consult your doctor. No autoimmunity is involved in type 2 diabetes, so no antibodies are found. Doctors believe that no virus is involved in the onset of type 2 diabetes – making it a very different kind of diabetes to type 1.

				Recent statistics show ten to twenty times more people with type 2 diabetes than type 1 throughout the world. Type 2 diabetes used to be considered a ‘mild’ form of diabetes that didn’t need to be treated as vigorously as type 1. Gradually, though, doctors have cottoned on to the fact that a disease complication is a disease complication, regardless of the cause. In fact, serious complications like heart and kidney disease are just as likely to occur in type 1 and type 2 diabetes patients.



				The changing face of type 2 diabetes

				Type 2 diabetes used to be known as adult onset diabetes, or non-insulin dependent diabetes, because it was rarely seen under the age of about 40. Sadly, as the incidence of obesity increases in the United Kingdom and more and more of the population are inactive, this type of diabetes is being seen earlier and earlier in life. A few years ago, most children and teenagers were out on their bikes or playing football in the school playground whenever they could escape the classroom. Now, you’re more likely to find them crouched over a hot computer or video game. The combination of rising property prices and anxieties about child abduction has meant that parents no longer feel safe to let their children play in public places and are less likely to have big gardens for them to run free. Add this to the addictive properties of computer games and the rapid rise in digital television, with its all-day children’s programmes, and you have a recipe for couch potato-dom.

				Sadly, this has contributed not only to a rise in childhood obesity, but has also meant that type 2 diabetes is being seen in young adults and even in older children. As you get older, type 2 diabetes gets even more common.

			


				In the United Kingdom, you’re much more likely to have your type 2 diabetes looked after at your general practice than you are at the hospital. That doesn’t mean your condition isn’t taken as seriously as it would be if you had type 1 diabetes. Studies like the United Kingdom Prospective Diabetes Study have made it clear that keeping really tight control of your glucose, blood pressure, and cholesterol can reduce your risks of complications to a fraction of what they would be. You can find out more about different models of diabetic care in Chapter 7.

				[image: Remember.eps] You may hear people talk about type 2 diabetes as a ‘mild’ form of diabetes. Don’t listen to them. You’re just as likely as a type 1 diabetic to develop kidney disease, and you may be even more likely to get heart disease. The good news, though, is that while the risks of type 2 diabetes are bigger than doctors thought, the benefits of tight control of glucose, blood pressure, and cholesterol are much greater than previously realised, too.

				Identifying the symptoms of type 2 diabetes

				We’re pretty convinced that at least 3 million Britons have diabetes, but only 1.8 million of them know it yet. The rest make up the ‘lost million’ Britons who haven’t yet been diagnosed.

				[image: SeeYourDoctor.eps]The following signs and symptoms are good indicators that you have type 2 diabetes. If you experience many of these symptoms, check with your doctor:

				Fatigue: Type 2 diabetes makes you tired because your body’s cells aren’t getting the glucose fuel that they need. Even though there is plenty of insulin, your body is resistant to its actions. See the ‘Getting to Know Your Pancreas’ section for more explanation.

				Frequent urination and thirst: You find yourself urinating more frequently than usual, which dehydrates your body and leaves you thirsty.

				Blurred vision: The lenses of your eyes swell and shrink as your blood glucose levels rise and fall. Your vision blurs because your eye can’t adjust quickly enough to these changes in the lens.

				Slow healing of skin, gum, and urinary infections: Your white blood cells, which help with healing and defend your body against infections, don’t function correctly in the high-glucose environment present in your body when it has diabetes. Unfortunately, the bugs that cause infections thrive in the same high-glucose environment. So diabetes leaves your body especially susceptible to infections.

				Genital itching: Yeast infections, often called thrush, also love a high-glucose environment. So diabetes is often accompanied by the itching, creamy white vaginal discharge, and discomfort of yeast infections.

				Numbness in the feet or legs: You experience numbness because of a common long-term complication of diabetes, called neuropathy (the details of neuropathy are explained in Chapter 5). If you notice numbness and neuropathy along with the other symptoms of diabetes, you probably have had the disease for quite a while, because neuropathy takes more than five years to develop in a diabetic environment.

				Heart disease: Heart disease occurs much more often in people with type 2 diabetes than in people who don’t have diabetes. But the heart disease may appear when you are merely glucose intolerant (which we explain in the next section), before you actually have diagnosable diabetes.

				Obesity: If you’re obese, you are considerably more likely to acquire diabetes than you would be if you maintained your ideal weight. We tell you more about definitions of obesity later in this chapter.

				[image: Remember.eps] The signs and symptoms of type 2 diabetes are similar in some cases (such as high blood glucose) to the symptoms of type 1 diabetes (which we cover in the ‘Identifying the symptoms of type 1 diabetes’ section, earlier in this chapter), but in many ways they are different. The following list shows some of the differences between symptoms in type 1 and type 2 diabetes:

				Age of onset: Those with type 1 diabetes are usually younger than those with type 2 diabetes.

				Body weight: Those with type 1 diabetes are likely to be thin or normal in weight, but obesity is a common characteristic of those with type 2 diabetes.

				Level of glucose: Those with type 1 diabetes have higher glucose levels at onset of the disease. Those with type 1 diabetes usually have blood glucose levels above16.6 mmol/l, and those with type 2 diabetes usually have blood glucose levels of 11–14 mmol/l.

				Severity of onset: Type 1 diabetes usually has a much more sudden and dramatic onset, but type 2 diabetes gradually shows its symptoms.

				Investigating the causes of type 2 diabetes

				Although type 2 diabetes doesn’t necessarily appear in your body until later in your life (as opposed to the early onset of type 1 diabetes), you’re probably nonetheless shocked and curious about why you developed the disease. Doctors have learned quite a bit about the causes of type 2 diabetes. For example, they know that type 2 diabetes runs in families. Usually, people with type 2 diabetes can find a relative who has had the disease. Therefore, doctors consider type 2 diabetes to be much more of a genetic disease than type 1 diabetes. In studies of identical twins, when one twin has type 2 diabetes, the likelihood that type 2 diabetes will develop in the other twin is nearly 100 per cent.

				People with type 2 diabetes have some insulin in their bodies (unlike people with type 1 diabetes, who have none of their own insulin in their bodies), but their bodies respond to the insulin in abnormal ways. Those with type 2 diabetes are insulin resistant, meaning that their bodies resist the normal, healthy functioning of insulin. This insulin resistance, combined with not enough insulin to overcome the insulin resistance, causes type 2 diabetes, just like the absent insulin causes type 1 diabetes.

				Before obesity or lack of exercise (or diabetes for that matter) is present, future type 2 patients already show signs of insulin resistance. First of all, the amount of insulin in the blood of these people is raised compared to normal people. Secondly, an injection of insulin doesn’t reduce the blood glucose in these insulin-resistant people nearly as much as it does in people without insulin resistance. See Chapter 10 to find out more about insulin injections in diabetes.



				Barking up the wrong diabetes tree

				People often think that the following factors cause type 2 diabetes, but they actually have nothing to do with the onset of the disease:

				Sugar: Eating excessive amounts of sugar does not cause diabetes, but it may bring out the disease to the extent that it makes you fat. Eating too much protein or fat will do the same thing.

				Emotions: Changes in your emotions do not play a large role in the development of type 2 diabetes, but may be very important in dealing with your disease and your subsequent diabetic control.

				Stress: High stress levels don’t cause diabetes.

				Antibodies: Antibodies against islet cells are not a major factor in type 2 diabetes. Type 2 diabetes isn’t an autoimmune disease like type 1.

				Gender: Males and females are equally as likely to develop type 2 diabetes. Gender doesn’t play a role in the onset of this disease.

			


				When your body needs to make extra insulin just to keep your blood glucose normal, your insulin is, obviously, less effective than it should be – which means that you have impaired glucose tolerance. Your body goes through impaired glucose tolerance before you actually have diabetes, because your blood glucose is still lower than the levels needed (see Chapter 2) for a diagnosis of diabetes. When you have impaired glucose tolerance and you add other factors such as weight gain, a sedentary lifestyle, and ageing, your pancreas can’t keep up with your insulin demands and you become diabetic.

				Another factor that comes into play when doctors make a diagnosis of type 2 diabetes is the release of sugar from your liver, known as your hepatic glucose output. Why is your glucose high in the morning after you’ve fasted all night? You would think that your glucose would be low because you didn’t eat any sugar to increase your body’s glucose. In fact, your liver is a storage bank for a lot of glucose, and it can make even more from other substances in the body. As your insulin resistance increases, your liver begins to release glucose inappropriately and your fasting blood glucose rises.

				Getting type 2 diabetes: Your chances

				Genetic inheritance causes type 2 diabetes, but other factors, such as obesity and lack of exercise, trigger the disease. In contrast with type 1 diabetes, over 75 per cent of people with type 2 diabetes are overweight when they are diagnosed. People with type 2 diabetes are insulin resistant before they become obese or sedentary. Later, ageing, poor eating habits, obesity, and failure to exercise combine to bring out the disease.

				[image: Tip.eps]Spouses of people with type 2 diabetes are at higher risk of developing diabetes and should be screened just like relatives of diabetics, because they share the environmental risk factors for diabetes such as diet and a sedentary lifestyle.

				[image: Remember.eps]Inheritance seems to be a much stronger factor in type 2 diabetes than in type 1 diabetes:

				If your identical twin has type 2 diabetes, you have a 90 per cent chance of developing the same condition at some point in your life.

				If one of your parents has type 2 diabetes, you have a 40 per cent chance of developing type 2 diabetes at some time.

				If both of your parents have type 2 diabetes, your lifetime risk goes up above 50 per cent.




				The metabolic syndrome – 1 in 4 and rising fast

				Only a decade ago, even many doctors in the United Kingdom hadn’t heard of the metabolic syndrome; now experts reckon that 1 in 4 adults in Britain suffers from it, and that the incidence of metabolic syndrome, like diabetes, is rising fast. Why is this such a concern? And what does it have to do with diabetes?

				Metabolic syndrome is a combination of inter-related risk factors. Each of these risk factors on its own increases your likelihood of having a heart attack or stroke. But if you have several of these risk factors, your risk of heart attack or stroke rises dramatically. And metabolic syndrome also increases your risk of developing diabetes.

				To have a diagnosis of metabolic syndrome, you have to have at least three of the risk factors shown here (according to the International Diabetes Federation, 2005):

				Abdominal obesity (waist >90 centimetres in males, >84 centimetres in females) if European, less if Asian

				Together with at least two of:

				•Raised triglycerides ≥ 1.7 mmol/l

				•Low HDL-cholesterol, < 1.04 mmol/l in males and < 1.29 mmol/l in females

				•Blood pressure ≥ 130/85 mmHg

				•Fasting hyperglycaemia (fasting glucose ≥ 5.6 mmol/l) or previous diagnosis of diabetes or impaired glucose tolerance

				The only risk factor you have to have to receive a diagnosis is abdominal obesity, or a high waist circumference.

				Some people are diagnosed with metabolic syndrome before they have diabetes. If you’re one of them, now is the perfect time to take action and reduce your long-term risks. Reducing your weight, improving your diet, and getting more active can cut your risks of a heart attack and diabetes dramatically. You can find out more in the section ‘Preventing type 2 diabetes’.

			


				The thrifty gene theory

				We’ve heard a lot about how your genetic make-up, or your genes, can affect your chances of getting type 2 diabetes. The thrifty gene theory sounds like a great treatment for shopaholics, but it isn’t. This theory suggests that some people have a gene that lets them store up energy when food is plentiful, so increasing their chances of survival during times of famine. Obviously, people who had this gene would be more likely to survive long enough to have children if they lived in a time and a part of the world where food is often scarce. Over time, then, more and more of the surviving population would have inherited this thrifty gene.

				The problem with having a thrifty gene is that once food supplies become more abundant, you’re more likely to get fat. An ample supply of food often goes hand in hand with less physical exercise. The combination of reduced exercise and increasing obesity makes you more prone to diabetes. The sidebar about ‘Tracking diabetes around the world’ in Chapter 2 gives some examples of this.

				The foetal origins theory

				The foetal origins theory is a bit like the thrifty gene theory. A pair of scientists called Barker and Hales, from Southampton and Cambridge, came up with the theory, which suggests that, if you’re malnourished in the womb, your body gets ‘reprogrammed’ for life to economise on energy. This idea is supported by the link between low birth weight and getting type 2 diabetes in middle age, especially if you put on a lot of weight later. Interestingly, other risk factors for your heart, like high blood pressure, have also been linked to low birth weight.

				Preventing type 2 diabetes

				Doctors can predict type 2 diabetes years in advance of its actual diagnosis by studying the close relatives of people who already have the condition. This early warning period offers plenty of time to try techniques of primary prevention (which we explain in the ‘Preventing type 1 diabetes’ section, earlier in this chapter). After doctors find high blood glucose in a person and diagnose type 2 diabetes, complications such as eye disease and kidney disease (see Chapter 5) can take ten or more years to develop in that person. During this time, doctors can apply secondary prevention techniques (you can read more about the various treatments in Part III).

				Because so many people suffer from type 2 diabetes, doctors have had a wealth of people to study in order to work out the most important environmental (basically diet and lifestyle) factors that turn a genetic predisposition to type 2 diabetes into a clinical disease. The following are the major environmental factors. If you recognise any of these factors in your body or lifestyle, you can correct them. Type 2 diabetes allows the high-risk individual or the diagnosed person the time to work towards prevention or control of the disease. In Part III, you can find out specific ways to reduce your weight, increase your exercise, improve your diet, and prevent or reverse diabetes and diabetic complications.

				High body mass index

				The body mass index (BMI) is the way that doctors look at weight in relation to height. BMI is a better indicator of a healthy weight than just weight alone, because a person who weighs 11 stone and is 5 foot 2 inches tall is overweight, but a person who weighs 11 stone and is 5 foot 10 inches tall is thin. You can work out your BMI by using the table in Chapter 7.

				[image: Tip.eps] Muscle is actually much heavier than fat, so if you’re a weight trainer or an athlete, you can have a raised BMI without being fat. In fact, the reason doctors use BMI is because it is helpful for identifying people with abdominal obesity (see the section ‘Abdominal obesity: The apple and pear debate’ for more on this), which is a much more accurate predictor of risk than BMI.

				The new definition of BMI states that a person with a BMI from 25 to 29.9 is overweight, and a person with a BMI of 30 or greater is obese. A BMI between 20 and 25 is considered normal weight.

				[image: Warning(bomb).eps] To make matters more complicated still, your ideal weight depends not just on your height, but also on your age and ethnic background. That’s because obesity-related complications are much more common, and start at a lower BMI, in some ethnic groups. The World Health Organisation defines obesity in Indo-Asians, for instance, at BMI over 27. If you’re under 16, you are considered to be obese if your BMI is over 25.

				[image: Tip.eps]In Chapter 7, you find a chart where we do the hard work for you. Just find out your weight in pounds and your height in feet and inches, plug the figures in to the chart, and voilà! Instant BMI.

				Many studies have confirmed the great importance of the level of the BMI in determining who gets diabetes. A large study of thousands of nurses in the United States showed that the nurses with a BMI of greater than 35 had diabetes almost 100 times more often than nurses with a BMI of less than 22. Even among the women in this study considered to be lean, those with the higher BMI, though still in the category of lean, had three times the prevalence of diabetes compared to leaner nurses. Also, a large study of doctors in the United States found the same relationship of high BMI to high levels of type 2 diabetes. The same study also showed that the length of time that you’re obese is important, because men who were obese ten years earlier more often had diabetes than men who weren’t obese at that time.

				[image: Remember.eps] Under the latest version of the General Medical Services Contract to which general practitioners work, all general practitioners have to keep an obesity register, which lists everyone in the practice with a BMI over 30. As we can see, this should be useful for identifying people at higher risk of diabetes and heart disease. However, the contract doesn’t tell general practitioners what to do with people on this register. So if anyone you know is carrying a little too much weight, do tell them to get their BMI checked out when they next see their doctor or practice nurse. If their BMI is over 30 (or they have abdominal obesity, see the section ‘Abdominal obesity: The apple and pear debate’) they should talk to the nurse or general practitioner about getting a cholesterol and glucose test done.

				Physical inactivity

				Physical inactivity is closely linked with diabetes, as evidenced in many studies. Former athletes have diabetes less often than non-athletes. The same study of the health of nurses that we cite above showed that women who were physically active on a regular basis had diabetes only two-thirds as often as the couch potatoes. In a study in Hawaii, the occurrence of diabetes was greatest for the non-exercisers, and none of the people in the study was obese, so that was not a factor.


				Prevention research: Possibilities for future prevention of diabetes

				Researchers have performed many valuable studies on the prevention of type 2 diabetes. The results of these studies suggest that you can prevent diabetes, but probably only by making major lifestyle changes and sticking to them over a long period of time. Here are some important conclusions based on prevention research:

				If you take drugs that don’t treat your insulin resistance, they don’t help to prevent your diabetes or its complications.

				If you exercise regularly, you can delay the onset of diabetes.

				If you maintain a proper diet and exercise regularly, you can delay the onset of diabetes and slow the complications that may occur.

				Controlling your blood pressure and your blood glucose has substantial benefits for preventing the complications of diabetes.

				A study reported in 1991 confirmed the above conclusions by looking at obese people who had close relatives with type 2 diabetes – which meant that these people were highly likely to develop diabetes. For six months, the researchers gave the participants extensive training in exercise routines and maintaining proper diet. Many of the participants lost significant amounts of weight, improved their overall health, and staved off the development of diabetes. But after six months, many of the people being studied were no longer participating as fully and sticking as closely to the diet and exercise regimens, and by 12 months, many had started to regain some of their lost weight. The people who were able to maintain the proper diet and exercise – which helped them not to gain weight – were least likely to develop diabetes. The main point that this study proves is the importance (and, for many people, the difficulty) of maintaining a programme of diet and exercise for a long period of time.

				The results of the Diabetes Prevention Program were published in the New England Journal of Medicine in February 2002. They clearly showed that diet and exercise are effective in preventing type 2 diabetes. When this did not work alone, a drug called metformin was successful. More than 3,000 people took part in this study. People who were in the diet and exercise group reduced their chance of developing diabetes by 58 per cent, while the metformin group was successful 31 per cent of the time.

				The Finnish Diabetes Prevention Study (Diabetes Care, December 2003) shows that lifestyle changes can be accomplished and sustained not only in a research setting like that of the Diabetes Prevention Program above, but in a community setting as well. They continue to be successful after three years, with the same 58 per cent reduction in onset of diabetes.

				Another study looked at the question of restoration of insulin sensitivity in people at risk for pre-diabetes (see Chapter 2). It compared intensive lifestyle change, both diet and exercise, with moderate lifestyle change. The intensive group ate less fat and did more vigorous exercise. Only the intensive group increased their insulin sensitivity, thus holding off the development of diabetes. The study was published in Diabetes Care in March 2002. We all may have to cut our fat and increase our level of exercise to protect ourselves from diabetes.

			


				Abdominal obesity: The apple and pear debate

				When people with diabetes become overweight, they tend to distribute the extra weight inside the tummy, also known as visceral fat. Having a high level of visceral fat is known as abdominal obesity. You check for abdominal obesity when you measure your waistline, because this type of fat stays around your midsection. We’re not talking about the fat just under your skin – so-called subcutaneous fat – the kind you measure when you ‘pinch an inch’. The fat is actually inside your stomach wall. So a person with abdominal obesity is more apple shaped than pear shaped.

				Visceral fat also happens to be the type of fat that probably comes and goes most easily on your body, and it is relatively easy to lose when you diet. Visceral fat seems to cause more insulin resistance than fat in other areas, and it is also correlated with the occurrence of coronary artery disease. If you have a lot of visceral fat, losing just 10 per cent of your weight can cut your visceral fat by as much as 30 per cent, and may very dramatically reduce your chance of diabetes or a heart attack.

				Low intake of dietary fibre

				Populations with a high prevalence of diabetes tend to eat a diet that is low in fibre. Dietary fibre seems to be protective against diabetes, because it slows down the rate at which glucose enters the bloodstream.

				Gestational Diabetes and You

				If you’re pregnant (yes, that excludes you men) and you’ve never had diabetes before, during the course of your pregnancy you could acquire a form of diabetes called gestational diabetes. If you already have diabetes when you become pregnant, that is called pre-gestational diabetes. As Chapter 6 shows you, the difference between pre-gestational diabetes and gestational diabetes is very important in terms of the consequences for both mother and baby. Gestational diabetes occurs in about 2 per cent of all pregnancies.

				During your pregnancy, you can acquire gestational diabetes because the growing foetus and the placenta create various hormones to help the foetus grow and develop properly. Some of these hormones have other characteristics, such as anti-insulin properties, that decrease your body’s sensitivity to insulin, increase glucose production, and therefore cause diabetes.

				At approximately your 20th week of pregnancy, your body produces enough of these hormones to block your insulin’s normal actions and cause diabetes. After you give birth, the foetus and placenta are no longer in your body, so their anti-insulin hormones are gone and your diabetes disappears.

				Be aware that, even though your diabetes subsides after you give birth, type 2 diabetes develops within 15 years after the pregnancy in more than half of the women who had gestational diabetes. This high likelihood of type 2 diabetes probably results from a genetic susceptibility to diabetes in these women that is magnified by the large amount of anti-insulin hormones in their bodies during pregnancy.

				[image: Tip.eps] Every time you go for an antenatal check, your midwife or doctor probably wants to check your urine for, among other things, sugar. It may be really tough to wee into that tiny pot when your tummy is so big that you can’t see where you’re aiming, but the result is well worth the effort! The ‘renal threshold’ at which glucose passes from your bloodstream into your urine is often lower when you’re pregnant. That means that you can have sugar in your urine even if you aren’t diabetic. But if you do have sugar in your urine, your midwife or doctor will test your blood for sugar, too. You may also have a blood test done for gestational diabetes around the 24th to the 28th week of your pregnancy.

				Could You Have Another Type of Diabetes?

				Cases of diabetes other than type 1, type 2, or gestational are rare and usually don’t cause severe diabetes in the people who have them. But occasionally one of these other types of diabetes is responsible for a more severe case of diabetes, so you should be aware that they exist. The following list gives you a brief rundown of the symptoms and causes of other types of diabetes:

				Diabetes due to loss or disease of pancreatic tissue: If you have a disease such as cancer that requires you to have some of your pancreas removed, you lose your pancreas’s valuable insulin-producing beta cells, and your body becomes diabetic.

				Diabetes due to other diseases: Your body has a number of hormones that block insulin action or have actions that are opposed to insulin’s actions. You produce these hormones in glands other than your pancreas. If you get a tumour on one of these hormone-producing glands, the gland sometimes produces excessive levels of the hormones that act in opposition to insulin. This can give you either simple glucose intolerance or diabetes.

				Diabetes due to hormone treatments for other diseases: If you’re receiving hormones to treat a disease other than diabetes, those hormones can cause diabetes in your body. The hormone that is most likely to cause diabetes in this situation is prednisolone (similar drugs are hydrocortisone and dexamethasone), a steroid anti-inflammatory agent used in diseases of inflammation (such as arthritis, severe asthma, or inflammatory bowel disease). If you’re taking prednisolone and you have the symptoms of diabetes listed in earlier sections of this chapter, talk to your doctor.

				Diabetes due to other drugs: If you’re taking other commonly used drugs, be aware that some of them raise your blood glucose as a side effect. Some antihypertensive drugs, especially beta blockers and thiazide water tablets (the most commonly prescribed one in the United Kingdom is called bendrofluazide), raise your blood glucose level. Taking both a beta blocker and a thiazide increases your risk still further, and guidelines released in April 2006 recommend that you should avoid this combination. If you have a genetic tendency towards diabetes, taking these drugs may be enough to give you the disease. If you’re taking a beta blocker and a thiazide together, talk to your doctor about the possibility of changing to a more suitable alternative.
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