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Introduction

The greatest Olympian of all time and all countries is Britain’s oarsman, Sir Steve Redgrave. He is the first athlete in endurance events ever to win gold in five successive Olympics, from 1984 to 2000. 

	He has type 1 diabetes.

	If there was ever a role model for people with diabetes, insulin-dependent or otherwise, Sir Steve Redgrave is it. Of course, few people with diabetes can aspire to his athletic heights. But every one of them can take heart from the way he has put his body through the most rigorous training of all, yet still kept good control over his diabetes and remained super-fit. 

	Rowing is a punishing and gruelling sport. It is a huge feat to keep at the top for more than 16 years, even without diabetes. Without our current knowledge of diabetes, that task would surely have been in-surmountable for someone with diabetes. How things have changed!

	That’s because we know so much more than we used to about how to control diabetes, and how to keep people with it free from harm, both in the short and long term. Sir Steve has obviously controlled his diabetes to perfection. The main aim of this book is to help others to emulate him – not in a search for Olympic gold, but at least to achieve the quality of life he so obviously enjoys, despite the health ‘hiccup’ of the discovery of his diabetes. 

	Because a health hiccup is what most people with diabetes have. Kept under good control, it cannot be looked upon truly as an illness in the sense that an illness could be defined as a state in which there are symptoms that make people feel unwell, and which can shorten life. In well-controlled diabetes, in which your glucose metabolism and all its ramifications have been returned to normal, you can feel as well, and live as long, as any person without diabetes. That isn’t a description of an illness.

	Although this book’s aim isn’t to make Olympians out of people with diabetes, it could help you to do just that, because the rules for diabetes affect everyone who has it, whether it started in childhood or in middle age, whether insulin is needed or not, and whether they are athletes or just average, everyday people. This book sets out the rules and describes the problems and pitfalls for people with diabetes, their families and carers, and how these problems can be faced and the pitfalls avoided. 

	When told for the first time that you have diabetes, you may have felt that you face a life sentence of poor health and an eventual early death. In the past it would have been a very unhappy time for children and their parents, as it would have been for you, as an adult who, perhaps, until the diagnosis would have been sailing on through life, unaware of the time bomb of troubles waiting to blow up in your face.

	If you are going through this experience, then you can do what Sir Steve did: you can take a deep breath, put aside your fears, and look forward to a good and long life, just as enjoyable as everyone else’s.

	That doesn’t mean, however, that you can live just like anyone without diabetes. You can’t. You must stick closely to the correct healthy eating habits, take the correct amount of exercise, and comply with your medical team’s advice on treatment, be it on insulin or glucose-lowering pills, or high blood pressure-lowering drugs. It is harder to be a child, teenager or adult with diabetes than one without it, but facing the challenge is worth the effort.

	You have no alternative. If you don’t face your particular challenge you may develop severe health problems. Teenagers who rebel against their fairly strict routine (unhappily a very common occurrence) are courting early blindness, kidney failure, heart attacks, strokes and circulation problems in their limbs. Adults with later-onset type 1 or type 2 diabetes can expect the same problems a few decades later if they don’t manage to control their weight, their smoking habits and their blood pressure. 

	On the other hand, good control of diabetes and blood pressure in both children and adults, along with a healthy lifestyle, can greatly extend their length and quality of life, usually well into old age. 

	So this book describes all aspects of the healthy lifestyle that every diabetic needs to follow. It is positive and optimistic: it is more about ‘dos’ than ‘don’ts’. It is full of hopes for the future: one chapter, for example, deals with the possibility of cure using modern transplant technology. Its main theme, however, is that you, and not your diabetes, will be in control of your own future. 

	Any book on type 1 diabetes should at least mention type 2. As we have learned more about the two conditions, we have realized that they have more in common than we used to think. So I have added a short chapter on type 2 diabetes, mainly for your information and interest, but partly also because the modern approaches to the two diseases are now very similar. I expect the main readership of the book, however, to be people with type 1 diabetes and their families. 
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Understanding diabetes

The full title of your disease is diabetes mellitus. ‘Diabetes’ is ancient Greek for ‘siphon’, or a constant flow of water, and ‘mellitus’ is from the Latin word for ‘honey’. The two words describe the two main symptoms of the illness. Siphon refers to the constant need to drink water and pass urine, both in excess. Honey refers to the sweet, honey-like, taste of the urine, which is full of sugar, or to be more accurate, glucose. How did the older doctors know this? In the past, they made the diagnosis by tasting their patients’ urine. Happily, as a twenty-first-century doctor, I do not have to do the same.

	Diabetes mellitus is in fact two different diseases. One type usually starts in childhood, is caused by failure of the pancreas to produce insulin, and needs daily insulin injections. It is known by doctors as type 1 diabetes, childhood-onset diabetes and insulin-dependent diabetes mellitus (or IDDM). The other type, which usually starts in adulthood, is caused by the build-up in the body’s tissues and organs of resistance to the action of insulin. This is type 2 diabetes, adult-onset diabetes and non-insulin-dependent diabetes (or NIDDM). People with it are still able to produce insulin, and can be treated largely by diet and if necessary by oral drugs.

	However, in both types of diabetes, the general advice on lifestyle is similar, and the long-term complications are roughly the same, with both kinds of diabetes leading to higher risks of strokes and heart attacks, circulation problems, kidney failure and blindness. So, although this book is specifically aimed at adults with type 1 diabetes, much of it is relevant to people with type 2 diabetes and to teenagers with either type of diabetes.

	What is it that makes it essential for people with diabetes to follow such a strict lifestyle? To answer this question we must understand some basic facts about the way our bodies process the sugars and starches in our food, which are the basis for all our energy needs.

	The first essential is to understand the importance of glucose in the body. Glucose is the fuel that every cell in our body uses for its energy. We get it from the digestion of starches (mainly from bread, pasta, potatoes and rice) and sugars (mainly from fruit and sweets) in our food. All starches and sugars must be converted in our small intestine to glucose, which we can take up in the bloodstream so that it circulates around the body. Every cell in the body, no matter where or whatever its function, uses glucose as its basis for energy, and therefore for life. Without it the cell dies.

	When we eat meals or drink liquids that contain starches and sugars, glucose levels start to rise in our blood – within a few minutes in the case of sugary drinks and after a longer time in the case of starches. Commonly this is described as a ‘rising blood glucose’. The glucose has then to be transferred across the walls of the smallest blood vessels (the capillaries) into the tissues. With this transfer, the blood glucose starts to fall until we next swallow food or drink. 

	Once in the cells, the glucose is ‘burnt’ by oxygen to release energy that the cells can then use for all their functions, including the important one of staying alive. Oxygen arrives in the cells via the red blood cells, which pick it up in the lungs (from the air we breathe) and carry it through the heart and around the body to the capillaries. There the red cells give up the oxygen to be transferred through the capillary walls into the tissues, where it can reach the cells. 

	The whole process of burning glucose with oxygen could be compared with the internal combustion engine. In the cylinder of the engine, a spark of oxygen from the air intake causes a droplet of petrol to explode, providing the energy for the engine to run. In our human machine, we use the same oxygen, but this time the fuel is glucose. Like petrol, it is ‘burnt’, releasing energy for the cells to use, and finishing up as carbon dioxide and water, which we excrete through our lungs and kidneys, much like the exhaust pipes in a car. 

	How does this relate to diabetes? Glucose cannot reach the tissues on its own. We need insulin in the bloodstream to ‘drive’ the glucose from the blood across the capillary walls into the tissues. So shortly after eating or drinking sugary or starchy foods, not only does the blood glucose rise, but blood insulin levels rise, too. The pancreas, the organ that makes insulin, detects and responds to rising blood glucose levels by injecting insulin into the blood. As the blood insulin level rises, it drives the excess glucose into the tissues, where most of it is used to provide energy for the cells to perform their functions. Such functions could be the contraction of a muscle, a thought in the brain, the reception of light in the eye, a chemical process in the liver, or the filtering of waste from the blood by a kidney cell. All of these functions need glucose and oxygen, and all need insulin to get the glucose to the crucial spot.

	One of our design faults as human beings is that we cannot store glucose in our cells. So for our bodies to keep active we need a constant supply of fresh glucose to our muscles, brain, heart, and all our other organs. We therefore must keep our blood glucose at the correct level, so that we never run short of our fuel. A car stops when the petrol flow to the cylinder fails. The same applies to a failure of glucose delivery to our cells: we shut down. Too low a blood glucose level, and we become ‘hypoglycaemic’ (‘hypo’ means ‘under’; ‘glyc’ relates to ‘glucose’; ‘aemic’ relates to ‘haem’ or ‘blood’). A hypoglycaemic brain (a brain through which the flowing blood contains too little glucose) shuts down its activity to conserve energy, and we lose consciousness. 

	But too high a blood glucose level – which may occur when the mechanism that transfers glucose out of the capillaries into the tissues (i.e. insulin) has failed – may have the same result.

	This is where diabetes comes in. Without enough insulin (as in type 1 diabetes) or when the insulin mechanism fails to shift the glucose out of the blood into the tissues (as in type 2 diabetes), blood glucose levels rise, because glucose cannot reach the cells. That, too, can lead to unconsciousness. 

	In essence, therefore, diabetes is simple to understand. We depend on a constant delivery of glucose to all our tissues for them to act normally and for us to survive. Insulin is the mechanism for doing precisely this – it could be compared with the fuel pump in a car. When the fuel pump goes wrong, no matter how much petrol we have in the tank, it can’t reach the cylinder and the vital spark. Without a normal insulin mechanism, the glucose in our bloodstream can’t reach the cells.

	To complete the picture, we must add a little about the muscles and the liver. Glucose can be stored in both of these organs, but not as glucose itself. For storage, it must be converted into a more complex sugar, glycogen. Then, when we start to call on our immediate energy reserves – say when we are running or starving – we convert the glycogen back into glucose. 

	Muscles working at their limit convert stored glycogen into glucose and use it immediately. We surely have all experienced ‘stitch’: this is the pain we get when we have used up all the glycogen in our muscles and we start to run on ‘empty’. The muscle uses fats instead, and that causes build-up of lactic acid inside them. The acid causes the typical pain of stitch. More than that, when fats are used instead of glucose for energy purposes, they do not break down, as glucose does, into carbon dioxide and water, but into ‘ketones’. They are released in the urine, and sometimes in the breath. We shall have much more to say about ketones later.

	The liver’s glycogen stores are also a backstop against starvation and excessive exercise. Once the circulating glucose in the blood starts to fall below a critical level, the liver, like the muscles, converts stored glycogen into glucose and pushes it out into the bloodstream, from which the tissues can suck it out and use it. 

	So the normal person has two ways of providing glucose for the cells. One is directly via the glucose in the bloodstream that has appeared from the digestion of the last food and drink. The second is from the glycogen stores in the liver and the muscles.

	The crucial thing to understand about both these processes is that they are wholly dependent on a normal insulin system. It is insulin that stimulates the release by the liver of glucose from its glycogen stores, and it is insulin that stimulates the conversion of glycogen into glucose inside the muscles.

	So people with diabetes of either type have two major problems. They not only cannot get their circulating glucose into their cells, but they also cannot convert their glycogen stores into much needed glucose at times of high energy need. 

	Just think of coping with these two problems when you are an Olympic athlete, pushing your muscles to the normal limit and beyond, and marvel at Sir Steve’s accomplishment! If he can get his insulin dose right to control his supply of glucose to his muscles and to manage his glycogen stores both to perfection, how much simpler it must be for you, with more ordinary problems, to manage yours!
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Some case histories

It’s easier to understand diabetes when you read about actual cases. If you have diabetes yourself, or are reading this to know more about a relative’s diabetes, then you will surely recognize one of the following descriptions.

Chris

Chris was nine years old when he fell ill. Previously a completely normal little boy, doing well at school, the change in his health was dramatic. He was suddenly always thirsty, needing to drink far more often – and far more – than his brothers and sisters and his classmates. He was also visiting the toilet far more, to pass urine – a fact that his teacher noticed (because it disturbed his class) before his mother did (because he was quietly slipping off on his own at home to do it). He retained his healthy appetite, yet he was losing weight. From being a well-rounded little boy, he became noticeably thinner over only a week or two. 

	But most of all, he did not feel well. He had vague muscle pains, had a constant ache in his back, especially before passing urine, and he felt weak and tired. He could no longer keep up with his classmates in the school playground – from being a leader in games he became a watcher. His school work was suffering, too, in that he was sleepier than usual during the day and could not concentrate.

	His teacher brought her worries about him to his mother, whose fears that he was ill were then confirmed. A rapid visit to the doctor led to a fast diagnosis and admission to the local children’s ward for initial control of his type 1 diabetes and the start of his long-term self-management. 

	Now aged 45, Chris remembers the day he started on insulin as if it were yesterday. In his student years he played soccer for his university. He passed through the rigorous training as a medical student with relative ease and without any health problems. A doctor now, he keeps his diabetes under tight control, and has reaped the benefit of doing so, with a happy and healthy family life, and, so far, no complications. He helps hundreds of other people with diabetes in his large hospital diabetes clinic. He is a great example for them to follow.

Jane

In complete contrast to Chris’s case, Jane didn’t notice anything wrong until she was in her mid-40s. Even then, she assumed that her troubles were due to her approaching middle age and menopause. Her main worry was that she had lost weight – about 13kg (2 stone) in the previous few months. As she hadn’t been much overweight before she had started to feel ‘off’ (her word for how she was feeling!) and hadn’t been dieting, this had begun to worry her. She also felt less ‘energetic’, tending to drop off to sleep in the early evenings, and not feeling much like going out and doing things. She admitted to being ‘a bit thirsty’, and, for the first time in her life, to the need to get up once or twice every night to pass urine.
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