Diabetes is currently an incurable condition in which too much glucose (sugar) is present in the blood. Find out more about the different types and how it's treated. 
Dr Roger Henderson last medically reviewed this article in January 2009.
A common problem
Diabetes occurs because the body can't use glucose properly, either owing to a lack of the hormone insulin, or because the insulin available doesn't work effectively. 
The full name 'diabetes mellitus' derives from the Greek word 'diabetes' meaning siphon - to pass through - and 'mellitus' - the Latin for honeyed or sweet. This is because not only is excess sugar found in the blood but it may also appear in the urine, hence it being known in the 17th century as the 'pissing evil'.
Diabetes has been a recognised condition for more than 3,500 years.
According to the charity Diabetes UK, more than 2 million people in the UK have the condition, and up to 750,000 more are believed to have it without realising they do. 
More than three-quarters of people with diabetes have what is called type 2 diabetes mellitus.This used to be known as non-insulin dependent diabetes mellitus (NIDDM) or maturity-onset diabetes mellitus. 
The remainder have type 1 diabetes mellitus, which used to be known as insulin-dependent diabetes mellitus.
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What's the difference?
•	In type 1, the body's unable to produce any insulin. This usually starts in childhood or young adulthood. It's treated with diet control and insulin injections. 
•	In type 2, not enough insulin is produced or the insulin that is made by the body doesn't work properly. This tends to affect people as they get older, and usually appears after the age of 40. 
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Normal blood sugar control
The body converts glucose from food into energy. Glucose comes ready made in sweet foods such as sweets and cakes, or from starchy foods such as potatoes, pasta or bread once they're digested. The liver is also able to manufacture glucose.
Under normal circumstances, the hormone insulin, which is made by the pancreas, carefully regulates how much glucose is in the blood. Insulin stimulates cells to absorb enough glucose from the blood for the energy, or fuel, that they need. Insulin also stimulates the liver to absorb and store any glucose that's left over. 
After a meal, the amount of glucose in the blood rises, and this triggers the release of insulin. When blood glucose levels fall, during exercise for example, insulin levels fall too. 
A second hormone manufactured by the pancreas is called glucagon. It stimulates the liver to release glucose when it's needed, and this raises the level of glucose in the blood.
Insulin is manufactured and stored in the pancreas, which is a thin gland about 15cm (6in) long that lies crosswise behind the stomach. It's often described as being two glands in one, since in addition to making insulin it also produces enzymes that are vital for digestion of food. 
These include lipase, which helps to digest fat, and amylase that helps to digest starchy foods. It also releases 'bicarbonate of soda' to neutralise any stomach acid that may otherwise damage the lining of the gut.
Diabetes that isn't controlled can cause many serious long-term problems. Excess glucose in the blood can damage the blood vessels, contributing to heart disease, strokes, kidney disease, impotence and nerve damage. 
Uncontrolled diabetes is the most common cause of blindness in people of working age. People with diabetes are also 15 per cent more likely to have an amputation than people without the condition.
In most cases, it's possible to reduce the risk of such complications by following medical advice and keeping diabetes under control. It's vitally important for people with diabetes to check their glucose levels regularly at home and to attend hospital check-ups, so any problems can be detected and treated early.
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How is it diagnosed?
Diabetes may be detected during a routine urine test when excess glucose is present. 
When symptoms have drawn attention to the problem, a blood test will confirm whether or not the underlying cause is diabetes. 
Antenatal screening is not possible.
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Who's affected?
Those at risk include: 
•	People over 40, or over 25 and African-Caribbean, Asian or from a minority ethnic group 
•	People with a close family member who has type 2 diabetes
•	People who are overweight or who have a large waist size 
•	Women with polycystic ovary syndrome who are overweight 
•	Women who've had diabetes in pregnancy (gestational diabetes) 
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What's the treatment?
The first step in the treatment of diabetes is to eliminate the symptoms. The next step is to prevent the physical harm it can cause. 
Although no cure exists for type 1 diabetes, its symptoms can be eliminated by adhering to a healthy diet that has a controlled amount of sugar in it, and by having regular injections of insulin to replace that which the body is not providing. This aims to keep the blood glucose level steady. 
Insulin can't be taken by mouth because digestive juices and enzymes destroy it before it can get into the bloodstream. Scientists are working on ways of overcoming this.
Most people find giving themselves the injections simple and painless, as the needle is so fine. How often someone needs to inject insulin depends on what their diabetes specialist has recommended and which type of insulin they're using. 
Insulin can be short-acting, medium-acting or long-acting. Some people need it twice a day, some three times a day and some use an insulin pen to give themselves insulin just before meals. 
Devices are becoming available that deliver insulin continuously under the skin in response to need. Inhaled insulin is also available.
Self-help 
•	Monitor blood glucose levels
•	Attend hospital check-ups
•	Have regular eye checks
•	Inform the DVLA 
•	Wear a medi-alert bracelet 
•	Always have some sugar available
Many people with type 2 diabetes need only to eat a healthy diet to control their diabetes. If this isn't enough, medication or insulin may be necessary. 
Everyone with diabetes should eat a diet that's low in fat, sugar and salt. 
Regular exercise, not smoking and keeping to an ideal weight also help prevent the complications of diabetes, such as heart disease. Keeping blood pressure at a safe level is important. 
People with type 1 diabetes are allowed to drive, but must inform the DVLA that they have diabetes. If blood sugar goes too low, they may develop hypoglycaemia. 
Most wear an identity bracelet to inform people they have diabetes in case they black out and need help. 
Fortunately, diabetes can be managed well, so people can live a normal lifestyle.
Type 1
In type 1 diabetes the cells in the pancreas that make insulin are destroyed, causing a severe lack of insulin. This is usually thought to be the result of the body attacking and destroying its own cells in the pancreas - known as an autoimmune reaction.
It's not clear why this happens, but a number of explanations and possible triggers have been proposed. These include: 
•	Infection with a specific virus or bacteria 
•	Exposure to food-borne chemical toxins
•	Exposure as a very young infant to cow's milk, where an as yet unidentified component triggers the autoimmune reaction
However, these are only hypotheses and are not proven causes.
As with other autoimmune diseases, an underlying genetic disposition seems to play a part, leaving people more vulnerable to these triggers.
In rare cases, damage to the pancreas by tumours, toxins or injury (including surgery), can also lead to Type 1 diabetes. 
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Type 2
Development of Type 2 diabetes is usually multifactorial – that is, several factors combine to cause it, and the most important is genetics. Children of people with Type 2 diabetes have a one in three chance of developing the condition. 
In this type of diabetes the receptors on cells in the body that normally respond to the action of insulin fail to be stimulated by it - this is known as insulin resistance. 
In response to this, more insulin may be produced, and this overproduction exhausts the insulin-manufacturing cells in the pancreas. There is simply insufficient insulin available and the insulin that is available may be abnormal and so doesn't work properly. 
The following risk factors increase the chances of someone developing type 2 diabetes: 
•	Increasing age
•	Obesity
•	Physical inactivity
Rarer causes of Type 2 diabetes include:
•	Certain medicines
•	Pregnancy (gestational diabetes)
•	Any illness or disease that damages the pancreas and affects its ability to produce insulin, such as pancreatitis
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What doesn't cause diabetes?
It's important to be aware of myths about the causes of diabetes. Eating too much sugar does not cause diabetes. However, it may cause obesity and this is associated with people developing type 2 diabetes. 
Stress alone does not cause diabetes, although it may be a trigger for autoimmune disease as in type 1 diabetes. There is also evidence that chronic stress increases the risk of the development of a complex condition known as the metabolic syndrome. Metabolic syndrome includes features such as abdominal obesity, abnormal blood fat levels , high blood pressure, and insulin resistance, which increases the risk of Type 2 diabetes. 
Stress can also make the symptoms worse for people who already have diabetes. 
Diabetes is not contagious, so someone with diabetes can't pass it on to anyone else. 

Symptoms
Increased thirst and blurred vision are two signs that you may have diabetes. If you have any of the symptoms listed below, you should be tested for the condition. 
Development of symptoms
In type 1 diabetes, symptoms tend to develop rapidly, over a couple of weeks, and are more severe. In type 2 diabetes, symptoms develop slowly and are usually milder. 
Common symptoms of both types of diabetes are:
•	Increased thirst
•	Passing water frequently, especially at night
•	Tiredness and fatigue
•	Loss of weight
•	Genital itching or recurrent thrush
In type 1 diabetes, less common symptoms are: 
•	Cramps 
•	Constipation
•	Blurred vision
•	Recurrent skin infections
In type 2 diabetes, symptoms may go unnoticed for years, and only when complications of diabetes - such as foot ulceration or blurred vision occur - is diabetes diagnosed. Remember that all the symptoms may not be present. Whenever any of these symptoms arise, it's important to be tested for diabetes.
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Diagnosing diabetes
Diabetes may be detected in a routine urine test where excess glucose is present. In type 1 diabetes, people often develop symptoms over a few weeks. They may feel thirsty all the time and need to urinate a lot, and they may feel tired and lose weight.
A blood test that measures the level of glucose in the blood will confirm whether or not the underlying cause is diabetes.
Who is at risk?
Diabetes may run in families, but others can't necessarily avoid the condition because it affects so many older people. 
It's predicted that over the next ten years the number of people with diabetes will double.
There are two main aims concerning diabetes: 
•	To try to prevent people developing diabetes at all.
•	If someone does develop it, to help them avoid the possible complications.
People with a family history of type 1 diabetes are at an increased risk of developing the condition. 
Things that put a person at greater risk of developing type 2 diabetes are:
•	Getting older.
•	Being of Asian or African-Caribbean origin .
•	Being a woman who has given birth to a large baby.
•	Being overweight. Waist circumference is particularly important here; a waist size greater than 35 inches in women and 40 inches in men has recently been shown to significantly increase the risk of developing diabetes, high blood pressure and heart disease. 
•	Being inactive.
Because of these last two factors it's important to:
•	Eat regularly during the day. 
•	Eat foods that are low in fat and salt
•	Eat lots of fruit, vegetables and pulses such as beans, lentils and peas.
•	Cut down on sugar and have reduced sugar foods and drinks.
A healthy diet needs to be combined with regular exercise to help the weight stay off ('exercise' refers to anything that gets the heart rate up). Ideally, you should exercise for at least 30 minutes at least five times a week. Walking, cycling, dancing and swimming are fun and easy for most people to do. 
In the past, people with diabetes weren't encouraged to take part in sporting activities. Nowadays, diabetes should not hinder anyone's desire to keep fit. 
Living with D
Blood glucose
Self-monitoring has the benefits of:
•	Helping to detect when blood sugar levels may be too low - called hypoglycaemia
•	Keeping blood sugar levels under control at times of illness, when these levels tend to rise - called hyperglycaemia
•	Giving an individual the confidence to be in control of their diabetes
Most people are encouraged to measure their blood glucose at different times during the day or week. This is done by obtaining a small blood sample by pricking the skin. The sample is placed on to a test strip, which is then read by an electronic glucose test meter.
For people with type 2 diabetes who may find this type of testing difficult (in particular older people), a nurse can help perform this reading. Under certain circumstances, urine testing is simpler and provides satisfactory results.
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After diagnosis
Once diabetes is diagnosed, it's very important to attend regular check-ups, at least annually, so the patient remains symptom-free and to prevent possible complications.
These check-ups will include:
•	Blood tests to monitor the level of glucose in the blood, how well the diabetes has been controlled over the previous two to three months, cholesterol levels, and kidney function
•	Blood pressure measurement
•	Eye examinations, at least annually because diabetes can damage the back of the eyes (called retinopathy) but laser treatment can be used to treat this when it's caught early enough
•	Examinations of the feet and nerves
People diagnosed with diabetes will see a dietician to be advised about a healthy diet and which foods are best for people with their condition. 
They will also visit a chiropodist as good foot care is essential to prevent infections and ulcers developing, which may be slow to heal. Finally, patients will be allocated a diabetes specialist nurse. 
Look after yourself
Take regular exercise
Walking, swimming, dancing or cycling, for example, will help keep your weight at an ideal level and assist in keeping blood sugar levels under control.
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Avoid smoking and alcohol
Smoking should be completely avoided since it greatly increases the risk of many health problems, including damage to the blood vessels.
Drink alcohol in moderation. Never drink on an empty stomach because this can cause hypoglycaemia. Excess alcohol also contributes to high blood pressure.
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Maintain a healthy diet
A healthy diet is essential. This should include regular meals that are low in fat and high in fibre, such as fruit, vegetables and pulses (beans, lentils and peas).
It's important to cut down on sugar and to have reduced-sugar foods and drinks. Have chocolate, cakes and sugary drinks as a treat occasionally.
The amount of salt in your diet also needs to be reduced, since this contributes to high blood pressure that in turn may cause heart disease and strokes.
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Check blood pressure
Blood pressure levels should be checked regularly to ensure they're at a safe level. Current guidelines recommend that someone with diabetes should have a blood pressure level below 130/80.
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Watch cholesterol levels
A high cholesterol level damages the blood vessels and is another risk factor for heart and circulatory diseases. It's important that the cholesterol level for someone with diabetes is not too high, ideally it should be below 4.0.
DiHypoglycaemia
A 'hypo' is when the blood sugar levels fall below normal. It's short for hypoglycaemia, which means low blood sugar. 
A hypo may occur:
•	After an insulin injection
•	After taking oral diabetes medication
•	If a meal is missed or delayed
•	After strenuous exercise
•	If alcohol is drunk on an empty stomach
The symptoms of a hypo vary from person to person. Mild hypo may cause:
•	Weakness
•	Dizziness
•	Sweating
•	Hunger
•	Shaking
•	Irritability
•	Mood swings
A mild hypo can usually be treated with some form of sugar. Types of sugar to use during mild 'hypo':
•	Dextrose tablets (carry these if you have diabetes)
•	Three sugar lumps
•	Two teaspoons of sugar
•	Chocolate or sweet biscuits
•	A sweet drink
When the blood glucose level falls even lower, then the person may behave strangely and become confused (often mistakenly interpreted as drunkenness). Under these circumstances it may be easier and quicker to give sugar in liquid form, such as a sweet drink.
In severe hypoglycaemia, the person loses consciousness. Under these circumstances an injection of glucagon is given, which temporarily raises the level of blood glucose. Once the person is conscious they can be given some sugar and a snack to prevent the hypo from recurring.
People with diabetes and those close to them are taught to look out for signs that their sugar level may be low, and are advised to always have sugar tablets or another form of sugar available to raise the level quickly. This solves the problem quickly and prevents serious consequences.
People with diabetes are advised to carry some form of identification saying that they have diabetes, so that people will realise their condition should they get into difficulty and need help.
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Hyperglycaemia
Hyperglycaemia is when the blood glucose level is too high. When it's mildly raised then symptoms of uncontrolled diabetes occur, namely excessive thirst, passing urine frequently, tiredness, weakness and lethargy.
If the blood glucose level becomes dangerously high then the person becomes dehydrated and may become comatose. This is a medical emergency that requires hospital treatment.
abetes and sugar levels

Excess glucose in the blood damages the blood vessels and nerves, contributing to:
•	heart disease
•	strokes
•	kidney disease (nephropathy)
•	impotence
•	peripheral vascular disease (PVD)
•	nerve damage (neuropathy)
•	damage to the back of the eye (retinopathy)
Uncontrolled diabetes is the commonest cause of blindness in people of working age, although treatment can prevent blindness in 90 per cent of those at risk.
Diabetes is the second most common cause of lower limb amputation, trauma being responsible for most leg amputations.
However, it's possible to minimise the risk of developing these complications by keeping diabetes under tight control. This is why it's vitally important for people with diabetes to check their glucose levels at home regularly as instructed, and to attend their hospital check-ups where blood glucose, blood pressure, kidney function, eyes and feet will be examined. 
Any problems detected can then be treated early, rather than later when problems may be more difficult to treat.
Although diabetes can't be cured, it can be managed and kept under control. Anyone diagnosed with diabetes should seek treatment immediately to prevent associated illnesses. 

Treatment

The type of treatment depends on the type of diabetes.
In both types, dietary measures play a crucial role. Specially trained dieticians can offer invaluable advice on suitable foods - see the Healthy living section.
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Treating type 1 diabetes
Type 1 is treated with insulin and by eating a healthy diet. Insulin can't be taken by mouth because the digestive juices in the stomach destroy it. This means that for most people it has to be given by injections. Most people find giving the injections simple and relatively painless, since the needle is so fine.
How often someone needs to inject depends on what their diabetes specialist has recommended, and which type of insulin they're using. Insulin is given at regular intervals throughout the day, usually two to four times. 
Each injection may contain one, or a combination of different types of insulin, which act for a short, intermediate or longer period of time.
Injections can be given using either a traditional needle and plastic syringe, or with an injection pen device, which many people find more convenient.
An automatic insulin pump is available, which means that fewer injections are needed. The needle is sited under the skin, and connected to a small electrical pump that attaches to a belt or waistband and is about the size of a pager. Inside is a reservoir of fast-acting insulin which is delivered continuously at an adjustable rate.
Inhaled insulin recently became available for treating people with a proven needle phobia or people who have severe trouble injecting. It was hoped that this would become a mainstay method of giving insulin, but initial results were not as impressive as hoped, and so this option is now usually reserved for those patients where all other treatment options have failed.
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What is insulin?
Insulin was first used to treat diabetes in 1921. Under normal circumstances, it's made by beta cells that are part of a cluster of hormone-producing cells in the pancreas. 
The hormone regulates the level of glucose in the blood, preventing the level from going too high. Insulin enables cells to take up the amount of glucose they need to provide themselves with enough energy to function properly. It also allows any glucose left over to be stored in the liver.
Most insulin used today is 'human insulin', although some people still use insulin from cows and pigs. 'Human insulin' is a product of genetic engineering, where bacteria bred in a laboratory are given a gene that allows them to produce insulin. . ‘Analogue’ insulin is another form of artificially modified insulin.
There are six main types of insulin, and each patient requires their own unique combination and dosage. It can take many weeks after starting insulin for sugar levels to stabilise, and it is quite common for different insulin combinations to be tried before optimal treatment occurs. The six types are:
1.	Rapid acting analogue insulins - as the name suggests, these act quickly and are used up within five hours. A clear-looking insulin, these injections are taken with food.
2.	Short-acting insulin - a clear insulin, this is injected around half an hour before a meal, and last for up to eight hours.
3.	Longer-acting analogue insulin - used increasingly in many diabetics, these are given once daily only to provide a background insulin cover for 24 hours. A clear insulin that does not need to be taken with food but, is given at the same time each day (this time varies between patients). 
4.	Medium/long-acting insulin - usually given in combination with shorter-acting insulins, these are injected up to twice a day. Their effect can last over 24 hours.
5.	Mixed analogue - this artificial insulin is a combination of rapid acting analogue and medium insulin. Depending on the combination used its effect can last over 12 hours.
6.	Mixed insulin - a simple combination of short and medium acting insulins. Its length of action is similar to that of the mixed analogues.
Another recent treatment, known as Exenatide, is also given by injection, but is not an insulin. Given twice daily before morning and evening meals, it works by increasing the levels of body hormones known as ‘incretins’. These are set to play an increasing role in our management and understanding of diabetes as they help to produce insulin when required, reduce appetite, slow down food absorption, and reduce glucose production by the liver. This treatment is usually only initiated by a diabetes consultant rather than a GP. 
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Treating type 2 diabetes
Type 2 may have been considered the 'milder' form of diabetes in the past, but this is no longer the case. For many people, type 2 diabetes can be controlled by diet alone. Medication in tablet form is used when diet doesn't provide adequate control. 
The different types of tablets work by one of these methods: 
•	helping the pancreas to make more insulin 
•	increasing the use of glucose and decreasing glucose production
•	slowing down the absorption of glucose from the intestine
•	stimulating insulin release from the pancreas
•	enabling the body to use its natural insulin more effectively
Examples of these tablets include:
•	Biguanides (eg. Metformin) - these cut down production of glucose by the liver and help insulin carry glucose into muscles more effectively.
•	Sulphonylureas (eg. Gliclazide) - these stimulate pancreas cells to produce more insulin as well as helping insulin work effectively in the body.
•	Glitazones (e.g. Rosiglitazone). Taken up to twice a day these tablets allow the insulin that the body produces naturally to work more efficiently.
•	Prandial glucose regulators (e.g. Repaglinide) - these are not usually a first line treatment of diabetes but work by stimulating the pancreas to produce more insulin. Fast-working, their effect lasts only a short time.
•	DPP-4 inhibitors (gliptins) - anewer treatment, which blocks the action of the DPP-4 enzyme that destroys the hormone incretin. This hormone helps the body produce more insulin as well as cutting down the amount of glucose produced by the liver.
•	Alpha glucosidase inhibitors (e.g. Acarbose) - this works by slowing down the rise in blood glucose after eating.
All tablets used in the treatment of diabetes have potential side effects such as abdominal pains, diarrhoea, and low blood sugar (hypos), but the majority of patients taking them are able to find one or more that suits them.
Over time, a careful diet combined with oral medication may not be sufficient to keep the diabetes under control. If this is the case then insulin injections may be recommended.
New Research
It's very clear that being overweight and inactive increases the chances of someone developing diabetes, and this is why 'lifestyle diabetes prevention strategies' are being encouraged. 
Gene therapy may offer the opportunity to prevent diabetes in susceptible individuals, but this is only likely to be developed some time in the future. 
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Avoiding painful insulin injections
Most people with diabetes would like to avoid having to give themselves injections if possible. An automatic insulin pump is already available, which means that fewer injections are needed. The needle is sited under the skin, and in current models only needs to be changed every few days. 
It's connected to a small electrical pump that attaches to a belt or waistband and is about the size of a pager. When insulin is needed, the user presses a button and insulin is delivered through the needle. 
Several years ago it was intended that the arrival of inhaled insulin would prove to be a major breakthrough in the treatment of diabetes. For some people this would have meant they no longer needed to have so many injections, but unfortunately this has not proved to be the major step forward in treatment it was hoped for. A combination of cost, patient compliance and relatively low improvement in overall blood sugar control has meant that this is still a treatment option used in relatively few people
In the future, microchip technology will probably enable automatic blood glucose level readings to be taken, and the amount of insulin needed to be automatically delivered through a single device. 
Other ideas in the pipeline include painless ultrasonic injections.
Pancreatic cell transplantation, where insulin-making cells from someone without diabetes are transplanted into someone with diabetes, are already showing good results in scientific studies. .
The transplanted cells are extracted from the bodies of donors and kept alive and purified, before being injected into the person with diabetes through a main vein connected to the liver. These cells are then carried in the bloodstream and 'nested' in the liver.
Despite not being in the patient's pancreas they still manage to produce insulin. 
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Avoiding painful pinprick blood monitoring
It's the pinprick into the tip of the finger that tends to be more painful than the insulin injection when testing blood glucose levels.
A wristwatch monitor is available that avoids painful pinprick monitoring. It sits on top of a disposable gel disc that contains the same enzyme used to monitor glucose levels in home monitors. 
Instead of testing blood directly, it draws glucose into the disc using a tiny electric current that flows between two terminals beneath the watch. Charged molecules move towards the electrodes as the current passes through the skin, dragging glucose molecules along with them.
In future, a microchip monitor implanted under the skin may provide easy and painless blood glucose measurements.



