DIABETES INFORMATION
Causes

Insulin is a hormone produced by the pancreas to control blood sugar. Diabetes can be caused by too little insulin, resistance to insulin, or both.

To understand diabetes, it is important to first understand the normal process by which food is broken down and used by the body for energy. Several things happen when food is digested:

· A sugar called glucose enters the bloodstream. Glucose is a source of fuel for the body.

· An organ called the pancreas makes insulin. The role of insulin is to move glucose from the bloodstream into muscle, fat, and liver cells, where it can be used as fuel.

People with diabetes have high blood sugar. This is because:

· Their pancreas does not make enough insulin

· Their muscle, fat, and liver cells do not respond to insulin normally

· Both of the above

There are three major types of diabetes:

· Type 1 diabetes is usually diagnosed in childhood. Many patients are diagnosed when they are older than age 20. In this disease, the body makes little or no insulin. Daily injections of insulin are needed. The exact cause is unknown. Genetics, viruses, and autoimmune problems may play a role.

· Type 2 diabetes is far more common than type 1. It makes up most of diabetes cases. It usually occurs in adulthood, but young people are increasingly being diagnosed with this disease. The pancreas does not make enough insulin to keep blood glucose levels normal, often because the body does not respond well to insulin. Many people with type 2 diabetes do not know they have it, although it is a serious condition. Type 2 diabetes is becoming more common due to increasing obesity and failure to exercise.

· Gestational diabetes is high blood glucose that develops at any time during pregnancy in a woman who does not have diabetes. Women who have gestational diabetes are at high risk of type 2 diabetes and cardiovascular disease later in life.

Diabetes affects more than 20 million Americans. Over 40 million Americans have prediabetes (early type 2 diabetes).

There are many risk factors for type 2 diabetes, including:

· Age over 45 years

· A parent, brother, or sister with diabetes

· Gestational diabetes or delivering a baby weighing more than 9 pounds

· Heart disease

· High blood cholesterol level

· Obesity

· Not getting enough exercise

· Previous impaired glucose tolerance

· Some ethnic groups (particularly African Americans, Native Americans, Asians, Pacific Islanders, and Hispanic Americans)

Back to TopSymptoms
High blood levels of glucose can cause several problems, including:

· Blurry vision

· Excessive thirst

· Fatigue 

· Frequent urination

· Hunger

· Weight loss

However, because type 2 diabetes develops slowly, some people with high blood sugar experience no symptoms at all.

Symptoms of type 1 diabetes:

· Fatigue

· Increased thirst

· Increased urination

· Nausea

· Vomiting

· Weight loss in spite of increased appetite

Patients with type 1 diabetes usually develop symptoms over a short period of time. The condition is often diagnosed in an emergency setting.

Symptoms of type 2 diabetes:

· Blurred vision

· Fatigue

· Increased appetite

· Increased thirst

· Increased urination

Back to TopExams and Tests
A urine analysis may be used to look for glucose and ketones from the breakdown of fat. However, a urine test alone does not diagnose diabetes.

The following blood tests are used to diagnose diabetes:

· Fasting blood glucose level -- diabetes is diagnosed if higher than 126 mg/dL on two occasions. Levels between 100 and 126 mg/dL are referred to as impaired fasting glucose or prediabetes. These levels are considered to be risk factors for type 2 diabetes and its complications.

· Oral glucose tolerance test -- diabetes is diagnosed if glucose level is higher than 200 mg/dL after 2 hours. (This test is used more for type 2 diabetes.)

· Random (non-fasting) blood glucose level -- diabetes is suspected if higher than 200 mg/dL and accompanied by the classic diabetes symptoms of increased thirst, urination, and fatigue. (This test must be confirmed with a fasting blood glucose test.)

Persons with diabetes need to have their hemoglobin A1c (HbA1c) level checked every 3 - 6 months. The HbA1c is a measure of average blood glucose during the previous 2 - 3 months. It is a very helpful way to determine how well treatment is working.

Back to TopTreatment
The immediate goals are to treat diabetic ketoacidosis and high blood glucose levels. Because type 1 diabetes can start suddenly and have severe symptoms, people who are newly diagnosed may need to go to the hospital.

The long-term goals of treatment are to:

· Prolong life

· Reduce symptoms

· Prevent diabetes-related complications such as blindness, heart disease, kidney failure, and amputation of limbs

These goals are accomplished through:

· Blood pressure and cholesterol control

· Careful self testing of blood glucose levels

· Education

· Exercise

· Foot care

· Meal planning and weight control

· Medication or insulin use

There is no cure for diabetes. Treatment involves medicines, diet, and exercise to control blood sugar and prevent symptoms.

LEARN THESE SKILLS

Basic diabetes management skills will help prevent the need for emergency care. These skills include:

· How to recognize and treat low blood sugar (hypoglycemia) and high blood sugar (hyperglycemia)

· What to eat and when

· How to take insulin or oral medication

· How to test and record blood glucose

· How to test urine for ketones (type 1 diabetes only)

· How to adjust insulin or food intake when changing exercise and eating habits

· How to handle sick days

· Where to buy diabetes supplies and how to store them

After you learn the basics of diabetes care, learn how the disease can cause long-term health problems and the best ways to prevent these problems. Review and update your knowledge, because new research and improved ways to treat diabetes are constantly being developed.

SELF-TESTING

If you have diabetes, your doctor may tell you to regularly check your blood sugar levels at home. There are a number of devices available, and they use only a drop of blood. Self-monitoring tells you how well diet, medication, and exercise are working together to control your diabetes. It can help your doctor prevent complications.

The American Diabetes Association recommends keeping blood sugar levels in the range of:

· 80 - 120 mg/dL before meals

· 100 - 140 mg/dL at bedtime

Your doctor may adjust this depending on your circumstances.

WHAT TO EAT

You should work closely with your health care provider to learn how much fat, protein, and carbohydrates you need in your diet. A registered dietician can help you plan your dietary needs.

People with type 1 diabetes should eat at about the same times each day and try to be consistent with the types of food they choose. This helps to prevent blood sugar from becoming extremely high or low.

People with type 2 diabetes should follow a well-balanced and low-fat diet.

See: Diabetes diet 

HOW TO TAKE MEDICATION

Medications to treat diabetes include insulin and glucose-lowering pills called oral hypoglycemic drugs.

People with type 1 diabetes cannot make their own insulin. They need daily insulin injections. Insulin does not come in pill form. Injections are generally needed one to four times per day. Some people use an insulin pump. It is worn at all times and delivers a steady flow of insulin throughout the day. Other people may use inhaled insulin. See also: Type 1 diabetes 

Unlike type 1 diabetes, type 2 diabetes may respond to treatment with exercise, diet, and medicines taken by mouth. There are several types of medicines used to lower blood glucose in type 2 diabetes. See also: Type 2 diabetes 

Medications may be switched to insulin during pregnancy and while breastfeeding.

Gestational diabetes may be treated with exercise and changes in diet.

EXERCISE

Regular exercise is especially important for people with diabetes. It helps with blood sugar control, weight loss, and high blood pressure. People with diabetes who exercise are less likely to experience a heart attack or stroke than those who do not exercise regularly.

Here are some exercise considerations:

· Always check with your doctor before starting a new exercise program.

· Ask your doctor or nurse if you have the right footwear.

· Choose an enjoyable physical activity that is appropriate for your current fitness level.

· Exercise every day, and at the same time of day, if possible.

· Monitor blood glucose levels before and after exercise.

· Carry food that contains a fast-acting carbohydrate in case you become hypoglycemic during or after exercise.

· Carry a diabetes identification card and a cell phone in case of emergency.

· Drink extra fluids that do not contain sugar before, during, and after exercise.

You may need to change your diet or medication dose if you change your exercise intensity or duration to keep blood sugar levels from going too high or low.

FOOT CARE

People with diabetes are more likely to have foot problems. Diabetes can damage blood vessels and nerves and decrease the body's ability to fight infection. You may not notice a foot injury until an infection develops. Death of skin and other tissue can occur.

If left untreated, the affected foot may need to be amputated. Diabetes is the most common condition leading to amputations.

To prevent injury to the feet, check and care for your feet every day.

See: Diabetes foot care 

Back to TopSupport Groups
For additional information, see diabetes resources.

Back to TopOutlook (Prognosis)
With good blood glucose and blood pressure control, many of the complications of diabetes can be prevented.

Studies have shown that strict control of blood sugar, cholesterol, and blood pressure levels in persons with diabetes helps reduce the risk of kidney disease, eye disease, nervous system disease, heart attack, and stroke.

Back to TopPossible Complications
Emergency complications include:

· Diabetic hyperglycemic hyperosmolar coma 

· Diabetic ketoacidosis

Long-term complications include:

· Atherosclerosis 

· Coronary artery disease 

· Diabetic nephropathy 

· Diabetic neuropathy 

· Diabetic retinopathy 

· Erection problems

· Hyperlipidemia 

· Hypertension 

· Infections of the skin, female urinary tract, and urinary tract

· Peripheral vascular disease 

· Stroke 

Back to TopWhen to Contact a Medical Professional
Go to the emergency room or call the local emergency number (such as 911) if you have symptoms of ketoacidosis:

· Abdominal pain

· Deep and rapid breathing

· Increased thirst and urination

· Loss of consciousness

· Nausea

· Sweet-smelling breath

Go to the emergency room or call the local emergency number (such as 911) if you have symptoms of extremely low blood sugar (hypoglycemic coma or severe insulin reaction):

· Confusion 

· Convulsions or unconsciousness 

· Dizziness 

· Double vision 

· Drowsiness 

· Headache

· Lack of coordination 

· Weakness

Back to TopPrevention
Maintaining an ideal body weight and an active lifestyle may prevent type 2 diabetes.

Currently there is no way to prevent type 1 diabetes.

There is no effective screening test for type 1 diabetes in people who don't have symptoms.

Screening for type 2 diabetes and people with no symptoms is recommended for:

· Overweight children who have other risk factors for diabetes starting at age 10 and repeating every 2 years

· Overweight adults (BMI greater than 25) who have other risk factors

· Adults over 45, repeated every 3 years

To prevent complications of diabetes, visit your health care provider or diabetes educator at least four times a year. Talk about any problems you are having.

Regularly have the following tests:

· Have your blood pressure checked every year (blood pressure goals should be 130/80 mm/Hg or lower).

· Have your glycosylated hemoglobin (HbA1c) checked every 6 months if your diabetes is well controlled, otherwise every 3 months.

· Have your cholesterol and triglyceride levels checked yearly (aim for LDL levels below 100 mg/dL).

· Get yearly tests to make sure your kidneys are working well (microalbuminuria and serum creatinine).

· Visit your ophthalmologist (preferably one who specializes in diabetic retinopathy) at least once a year, or more often if you have signs of diabetic retinopathy.

· See the dentist every 6 months for a thorough dental cleaning and exam. Make sure your dentist and hygienist know that you have diabetes.

· Make sure your health care provider inspects your feet at each visit.

Stay up-to-date with all of your vaccinations and get a flu shot every year in the fall.

Weight Control for Type 2 Diabetes

The American Diabetes Association recommends that patients aim for a small but consistent weight loss of Â½ - 1 pound per week. Most patients should follow a diet that supplies at least 1,000 - 1,200 kcal/day for women and 1,200 - 1,600 kcal/day for men.

Even modest weight loss can reduce the risk factors for heart disease and diabetes. There are many approaches to dieting and many claims for great success with various fad diets. They include calorie restriction, low-fat/high-fiber, or high protein and fat/low carbohydrates. Some evidence suggests that people may respond differently to specific diets depending on whether their weight is overly distributed around the abdomen.

Here are some general weight-loss suggestions that may be helpful:

· Start with realistic goals. When overweight people achieve even modest weight loss they reduce risk factors in the heart. Ideally, overweight patients should strive for 7% weight loss or better, particularly people with type 2 diabetes.

· A regular exercise program is essential for maintaining weight loss. If there are no health prohibitions, choose one that is enjoyable. Check with a doctor about any health consideration. <!--[For more information, see In-Depth Report #29: Exercise.]-->

· For patients who cannot lose weight with diet alone, weight-loss medications such as orlistat (Alli, Xenical) and sibutramine (Meridia) may be considered. Sibutramine should not be used by patients with high blood pressure or kidney or liver problems.

· For severely obese patients, weight loss through bariatric surgery can help in produce rapid weight loss and improve insulin and glucose levels in people with diabetes.

Even repeated weight loss failure is no reason to give up. <!--[For more information, see In-Depth Report #53: Weight control and diet.]-->

Calorie Restriction
Calorie restriction has been the cornerstone of obesity treatment. Restricting calories in such cases also appears to have beneficial effects on cholesterol levels, including reducing LDL and triglycerides and increasing HDL levels.

The standard dietary recommendations for losing weight are:

· As a rough rule of thumb, 1 pound of fat contains about 3,500 calories, so one could lose a pound a week by reducing daily caloric intake by about 500 calories a day. Naturally, the more severe the daily calorie restriction, the faster the weight loss. Very-low calorie diets have also been associated with better success, but extreme diets can have some serious health consequences.

· To determine the daily calorie requirements for specific individuals, multiply the number of pounds of ideal weight by 12 - 15 calories. The number of calories per pound depends on gender, age, and activity levels. For instance a 50-year-old moderately active woman who wants to maintain a weight of 135 pounds and is mildly active might need only 12 calories per pound (1,620 calories a day). A 25-year old female athlete who wants to maintain the same weight might need 25 calories per pound (2,025 calories a day).

· Fat intake should be no more than 30% of total calories. Most fats should be in the form of monounsaturated fats (such as olive oil). Avoid saturated fats (found in animal products).

Exercise
Aerobic exercise has significant and particular benefits for people with diabetes. Regular aerobic exercise, even of moderate intensity (such as brisk walking), improves insulin sensitivity. People with diabetes are at particular risk for heart disease, so the heart-protective effects of aerobic exercise are especially important.

Exercise Precautions for People with Diabetes. The following are precautions for all people with diabetes, both type 1 and type 2:

· Because people with diabetes are at higher than average risk for heart disease, they should always check with their doctors before undertaking vigorous exercise. High-intensity (not high-impact) exercises are best for people who are cleared by their doctors. For people who have been sedentary or have other medical problems, lower-intensity exercises are recommended.

· Strenuous strength training or high-impact exercise is not recommended for people with uncontrolled diabetes. Such exercises can strain weakened blood vessels in the eyes of patients with retinopathy. High-impact exercise may also injure blood vessels in the feet.

· Patients who are taking medications that lower blood glucose, particularly insulin, should take special precautions before embarking on a workout program: Monitor glucose levels before, during, and after workouts (glucose levels swing dramatically during exercise). Avoid exercise if glucose levels are above 300 mg/dl or under 100 mg/dl.

· Inject insulin in sites away from the muscles used during exercise; this can help avoid hypoglycemia.

· Drink plenty of fluids before and during exercise; avoid alcohol, which increases the risk of hypoglycemia.

· Insulin-dependent athletes may need to decrease insulin doses or take in more carbohydrates prior to exercise, but may need to take an extra dose of insulin after exercise (stress hormones released during exercise may increase blood glucose levels).

· Wear good, protective footwear to help avoid injuries and wounds to the feet.

· Some blood pressure drugs can interfere with exercise capacity. Patients who use blood pressure medication should consult their doctors on how to balance medications and exercise. Patients with high blood pressure should also aim to breathe as normally as possible during exercise. Holding the breath can increase blood pressure. <!--[For more information, see In-Depth Report #29: Exercise.]-->

General Dietary Guidelines

Lifestyle changes of diet and exercise are extremely important for people who have pre-diabetes, or who are at high risk of developing type 2 diabetes. Lifestyle interventions can be very effective in preventing or postponing the progression to diabetes. These interventions are especially important for overweight people. Even moderate weight loss can help reduce diabetes risk.

The American Diabetes Association recommends that people at high risk for type 2 diabetes eat high-fiber (14g fiber for every 1,000 calories) and whole-grain foods. High intake of fiber, especially from whole grain cereals and breads, can help reduce type 2 diabetes risk.

Patients with diabetes also need to be aware of their heart health nutrition, in particular, controlling high blood pressure and cholesterol levels. <!--[Specific information on diet plans such as the salt-restricting Dietary Approaches to Stop Hypertension (DASH), and the Mediterranean Diet (which is rich in fruits, vegetables, fiber, and monounsaturated fats) can be found in In-Depth Report #43: Heart-healthy diet.]-->

For people who have diabetes, the treatment goals for a diabetes diet are:

· Achieve near normal blood glucose levels. People with type 1 diabetes and people with type 2 diabetes who are taking insulin or oral medication must coordinate calorie intake with medication or insulin administration, exercise, and other variables to control blood glucose levels.

· Protect the heart and aim for healthy lipid (cholesterol and triglyceride) levels and control of blood pressure.

· Achieve reasonable weight. Overweight patients with type 2 diabetes who are not taking medication should aim for a diet that controls both weight and glucose. A reasonable weight is usually defined as what is achievable and sustainable, and helps achieve normal blood glucose levels Children, pregnant women, and people recovering from illness should be sure to maintain adequate calories for health.

Overall Guidelines. There is no such thing as a single diabetes diet. Patients should meet with a professional dietitian to plan an individualized diet within the general guidelines that takes into consideration their own health needs.

For example, a patient with type 2 diabetes who is overweight and insulin-resistant may need to have a different carbohydrate-protein balance than a thin patient with type 1 diabetes in danger of kidney disease. Because regulating diabetes is an individual situation, everyone with this condition should get help from a dietary professional in selecting the diet best for them.

Several good dietary methods are available to meet the goals described above. General dietary guidelines for diabetes recommend:

· Carbohydrates should provide 45 - 65% of total daily calories. The type and amount of carbohydrate are both important. Best choices are vegetables, fruits, beans, and whole grains. These foods are also high in fiber. Patients with diabetes should monitor their carbohydrate intake either through carbohydrate counting or meal planning exchange lists.

· Fats should provide 25 - 35% of daily calories. Monounsaturated (such as olive, peanut, canola oils; and avocados and nuts) and omega-3 polyunsaturated (such as fish, flaxseed oil, and walnuts) fats are the best types. Limit saturated fat (red meat, butter) to less than 7% of daily calories. Choose nonfat or low-fat dairy instead of whole milk products. Limit trans-fats (such as hydrogenated fat found in snack foods, fried foods, and commercially baked goods) to less than 1% of total calories.

· Protein should provide 12 - 20% of daily calories, although this may vary depending on a patient’s individual health requirements. Patients with kidney disease should limit protein intake to less than 10% of calories. Fish, soy, and poultry are better protein choices than red meat.

· Lose weight if body mass index (BMI) is 25 - 29 (overweight) or higher (obese).

Several different dietary methods are available for controlling blood sugar in type 1 and insulin-dependent type 2 diabetes:

· Diabetic exchange lists (for maintaining a proper balance of carbohydrates, fats, and proteins throughout the day)

· Carbohydrate counting (for tracking the number of grams of carbohydrates consumed each day)

· Glycemic index (for tracking which carbohydrate foods increase blood sugar)

Monitoring
Tests for Glucose Levels. Both low blood sugar (hypoglycemia) and high blood sugar (hyperglycemia) are of concern for patients who take insulin. It is important, therefore, to monitor blood glucose levels carefully. Patients should aim for the following measurements:

· Pre-meal glucose levels of 90 - 130 mg/dL

· Bedtime levels of 110 - 150 mg/dL

Glycosylated Hemoglobin Test. Hemoglobin A1c (also called HbA1c , HA1c, or A1C) is measured periodically every 2 - 3 months, or at least twice a year, to determine the average blood-sugar level over the lifespan of the red blood cell. While fingerprick self-testing provides information on blood glucose for that day, the HbA1c test shows how well blood sugar has been controlled over the period of several months. For most people with well-controlled diabetes, HbA1c levels should be at or below 7%.

Other Tests. Other tests are needed periodically to determine potential complications of diabetes, such as high blood pressure, unhealthy cholesterol levels, and kidney problems. Such tests may also indicate whether current diet plans are helping the patient and whether changes should be made. Annual urine tests for microalbuminuria and creatinine proteins can indicate a future risk for serious kidney disease.

Other Factors Influencing Diet Maintenance
Food Labels. Every year thousands of new foods are introduced, many of them advertised as nutritionally beneficial. It is important for everyone, most especially people with diabetes, to be able to differentiate advertised claims from truth. The current food labels show the number of calories from fat, the amount of nutrients that are potentially dangerous (fat, cholesterol, sodium, and sugars) as well as useful nutrients (fiber, carbohydrates, protein, and vitamins).

Labels also show "daily values," the percentage of a daily diet that each of the important nutrients offers in a single serving. This daily value is based on 2,000 calories, which is often higher than what most patients with diabetes should have, and the serving sizes may not be equivalent to those on diabetic exchange lists. Most people will need to recalculate the grams and calories listed on food labels to fit their own serving sizes and calorie needs.

Weighing and Measuring. Weighing and measuring food is extremely important to get the correct number of daily calories.

· Along with measuring cups and spoons, choose a food scale that measures grams. (A gram is very small, about 1/28th of an ounce.)

· Food should be weighed and measured after cooking.

· After measuring all foods for a week or so, most people can make fairly accurate estimates by eye or by holding food without having to measure everything every time they eat.

Timing. Patients with diabetes should not skip meals, particularly if they are taking insulin. Skipping meals can upset the balance between food intake and insulin and also can lead to low blood sugar and even weight gain if the patient eats extra food to offset hunger and low blood sugar levels.

The timing of meals is particularly important for people taking insulin:

· Patients should coordinate insulin administration with calorie intake. In general, they should eat three meals each day at regular intervals. Snacks are often necessary.

· Some doctors recommend a fast acting insulin (insulin lispro) before each meal and a longer (basal) insulin at night.

Special Considerations for People with Kidney Failure
Diabetes can lead to kidney disease and failure. People with early-stage kidney failure need to follow a special diet that slows the build-up of wastes in the bloodstream. The diet restricts protein, potassium, phosphorus, and salt intake. Fat and carbohydrate intake may need to be increased to help maintain weight and muscle tissue.

People who have late-stage kidney disease usually need dialysis. Once patients are on dialysis, they need more protein in their diet. Patients must still be very careful about restricting salt, potassium, phosphorus, and fluids. Patients on peritoneal dialysis may have fewer restrictions on salt, potassium, and phosphorus than those on hemodialysis.

