Chapter 12
Diabetes

Diabetes Mellitus

· Diabetes mellitus gets it name from the ancient Greek work for siphon (a kind of tube) because early physicians noted that diabetics tend to be unusually thirsty and to urinate a lot.  

·  The mellitus part of the term is from the Latin version of the ancient Greek word for honey, used because doctors in centuries past diagnosed the disease by the sweet taste of the patient's urine.

What is Diabetes?

· Diabetes is a group of diseases that have one thing in common: they cause the blood glucose or sugar to be unusually high, leading to a host of health problems and damage to the eyes, kidneys, nerves, heart, and blood vessels (see Box 12.1 for a glossary).

Prevalence

· Approximately 18.2 million Americans (6.3% of the population, 8.7% of adults) have diabetes.  Of these 13 million are diagnosed, and 5.2 million undiagnosed.  Prevalence is rising (see Figure 12.3).

· It is estimated that 41 million persons ages 40-74 have pre-diabetes (40%), placing them at high risk for the development of diabetes.  

· Each year, about 1.3 million new cases of diabetes are diagnosed.  

· 40% of all diabetics are age 65 years or older, and among the elderly, nearly one in five have diabetes (Figure 12.2).

· There are approximately 210,000 cases of diabetes in U.S. children and teenagers.  

· Type 1 diabetes accounts for 5-10% of all diagnosed cases, with type 2 diabetes accounting for 90-95%.

· Type 2 diabetes is now being diagnosed in children.

Types of Diabetes

· High blood glucose can occur because the cells of the pancreas that make insulin are mostly or entirely destroyed by the body's own immune system (for reasons that are not fully understood).  The patient, typically a child or adolescent, then needs insulin injections to survive, and is diagnosed with type 1 diabetes (Figure 12.1). 

·  Far more common is type 2 diabetes in which the pancreas does make insulin, but the person's tissues aren't sensitive enough to the hormone and use it inefficiently.  Type 2 diabetes is often diagnosed in obese adults. 

Medical Complications

· Heart disease (leading cause of diabetes-related deaths).

·  Stroke (2 to 4 times higher in people with diabetes)

·  Overall mortality (currently ranked sixth)

·  High blood pressure (73% 130/80 mm Hg+ or meds.

·  Blindness (leading cause of new cases of blindness)

·  Kidney disease (leading cause of end-stage renal disease)

·  Nervous system disease (60-70%)

·  Amputations (more than 60% of lower limb amputations).

·  Dental disease (type of gum disease that can lead to tooth loss).

·  Complications of pregnancy (birth defects, deaths)

·  Other complications (diabetic ketoacidosis, more illness)

·  Psychosocial dysfunction (depression, anxiety, dementia)

Classification of Diabetes Mellitus

· There are four types of diabetes mellitus:

· Type 1 diabetes.

· Type 2 diabetes.

· Gestational diabetes (develops during the pregnancy, but disappears afterwards).

· Other specific types of diabetes (result from specific genetic syndromes, surgery, drugs, malnutrition, infections, and other illnesses).

Type 1 Diabetes Mellitus

· Approximately 700,000 Americans have type 1 diabetes, a disease characterized by destruction of the pancreatic beta cells which produce insulin, usually leading to absolute insulin deficiency -- that is, a total failure to produce insulin.  

·  People with type 1 diabetes are prone to ketoacidosis (a life threatening acidosis of the body due to the production of ketone bodies during fatty acid breakdown).  

·  Risk factors are less well defined for type 1 diabetes than for type 2 diabetes, but autoimmune, genetic, and environmental factors are involved. 

Type 2 Diabetes Mellitus

· Type 2 diabetes usually arises because of insulin resistance, in which the body fails to use insulin properly.

·  Type 2 diabetes develops gradually.

·  Most do not need insulin

·  Not ketosis prone

·  Has multiple risk factors

· typically occurs in overweight and sedentary people over 45

· tends to run in the family

· common in those at risk of heart disease

· African Americans, Hispanic/Latino Americans, American Indians, and some Asian Americans and Pacific Islanders are at particularly high risk for type 2.

·  Has a genetic link

Box 12.5 Major Risk Factors for Type 2 Diabetes in Asymptomatic Adults

· Have a first-degree relative with diabetes

· Are habitually physically inactive

· Are members of a high-risk group (e.g., African American, Latino, Native American, Asian American, Pacific Islander)

· Have delivered a baby weighing more than 9 pounds or have been diagnosed with gestational diabetes mellitus

· Are hypertensive (( 140/90 mm Hg)

· Have an HDL-C level <35 mg/dl and/or a triglyceride >250 mg/dl

· Have polycystic ovary syndrome

· On previous testing, had IGT or IFG (pre-diabetes)

· Have other clinical conditions associated with insulin resistance (acanthosis nigricans)

· Have a history of vascular disease 

Box 12.5 Criteria for testing for type 2 diabetes in children
· Only children and youth at increased risk for the presence or the development of type 2 diabetes should be tested at age 10 (and then every 2 years), using these criteria:

· Overweight (BMI >85th percentile for age and sex)  PLUS ANY TWO of the following risk factors---

· Family history of type 2 diabetes in first- or second-degree relative

· Race/ethnicity (Native American, African American, Latino, Asian American, Pacific Islander)

· Signs of insulin resistance or conditions associated with insulin resistance (acanthosis nigricans, hypertension, dyslipidemia, or polycystic ovary syndrome)

Testing and Diagnosis of Diabetes

· Diabetes can be diagnosed in any one of the following three ways, confirmed on a different day (by any one of  the three methods):

· A fasting plasma glucose that is equal to or greater than126 mg/dl (after no caloric intake for at least 8 hours).

· A casual plasma glucose (taken at any time of day without regard to time of last meal) that is equal to or greater than 200 mg/dl with the classic diabetes symptoms of increased urination, increased thirst and unexplained weight loss. 

· An oral glucose tolerance test (OGTT) value that is equal to or greater than 200 mg/dl in the two-hour sample.  For the OGTT, the glucose load should contain 75 grams of anhydrous glucose dissolved in water.

· The fasting plasma glucose is the preferred test.

Diagnosis of Diabetes

· Measuring glucose levels in samples of the patient's blood is key to the diagnosis of both types of diabetes.  Here are the standards for blood glucose:

· <100 mg/dl = normal fasting glucose

· 100-125 mg/dl = impaired fasting glucose or pre-diabetes

· ≥126 mg/dl = diagnosis of diabetes (confirm with repeat test on separate day)

Pre-Diabetes (Impaired Fasting Glucose)

· A fasting plasma glucose value of <100 mg/dl is the upper limit of normal blood glucose. A plasma glucose value of 60-99 mg/dl is normal.  

· Impaired Fasting Glucose (IFG) or pre-diabetes = 100-125 mg/dl.  Places individuals at high risk for future diabetes.

· Hypoglycemia or low blood sugar is a rare condition, and is diagnosed when the plasma glucose level drops below 50 mg/dl within a few hours of eating a regular meal while the patient is experiencing symptoms (weakness, fatigue, stress, headache, trembling, etc.).  

· If the symptoms and low plasma glucose level appear together after the meal, and if the symptoms are relieved soon after eating, hypoglycemia is diagnosed.  Hypoglycemia is actually more common among diabetics who use too high a dose of insulin or use it at the wrong time in relationship to dietary and exercise habits.

Lifestyle and Type 2 Diabetes

· Rates for type 2 diabetes rise dramatically as the modernized lifestyle is adopted.

· 90% of type 2 diabetes can be attributed to poor lifestyles, in particular obesity, physical inactivity, an unhealthy diet, and smoking.

· 85% of patients with type 2 diabetes are obese at the time of diagnosis.  See Figures 12.6, 12.7, and 12.8.

· Risk of developing diabetes greater in those using refined and processed grain products (high glycemic load), trans and saturated fats, low dietary fiber.  See Figure 12.9.

Treatment of Diabetes

· Seeks to accomplish what the body normally does: maintain a proper balance between glucose and insulin by managing food, physical activity, and drugs/insulin.  

· See Box 12.6

Treatment of Type 1 Diabetes

· To avoid medical complications, blood glucose must be kept in narrow range through a regular and consistent lifestyle.

· Intensive management includes (see Box 12.7):

· Testing blood glucose levels four or more times a day

· Keep HbA1c at 6.5% and lower, and test twice/yr if at target, and 4 or more times a year if above target.

· Four daily insulin injections or use of an insulin pump (see Table 12.1).

· Adjustment of insulin doses according to food intake and physical activity

· A consistent diet and exercise plan

· Monthly visits to a health-care team 

Prevention, Delay, and Treatment of Type 2 Diabetes

· Usually includes diet control, exercise, home blood glucose testing, and sometimes oral medication and/or insulin (see Table 12.2 for a list of medications).

· The single most important objective for the obese individual with type 2 diabetes is to achieve and maintain a desirable body weight (see Figure 12.10).  

· reduces serum glucose 

· improves insulin sensitivity

· favorably influences several heart disease risk factors

Type 2 (continued)

· Individuals with diabetes should follow a healthy and varied diet, with an emphasis on high fiber, high carbohydrate foods, and control of trans/saturated fats (see Figure 12.11).

· Type 2 diabetics should exercise near-daily, 30-60 min

· Improves insulin sensitivity

· Improves long-term glycemic control (lowers Hb1Ac)

Prevention/Delay of Type 2 Diabetes

· The American Diabetes Association has made these recommendations regarding the prevention/delay of type 2 diabetes: 

· Individuals at high risk for developing diabetes need to become aware of the benefits of modest weight loss (goal of 5-10%) and participating in regular physical activity (goal of 30 minutes or more daily).

· Drug therapy should not be routinely used to prevent diabetes until more information is known about its cost-effectiveness. 

See Table 12.2 Major Classes of Medications for Type 2 Diabetes

1. Drugs that sensitize   the body to insulin and/or control hepatic glucose production

2. Drugs that stimulate the pancreas to make more insulin

3. Drugs that slow the

    absorption of starches

Exercise and Diabetes

· Type 2 diabetes is less common in physically active, compared to inactive, societies.

· Several major studies have shown that physically active and fit individuals have a lower risk for developing diabetes (see Figures 12.13, 12.14, 12.15. 12.16, 12.17, 12.18).

Role of Exercise in Treatment of Diabetes

· The concept that physical activity is beneficial for individuals with diabetes is centuries old.

· See Figures 12.19 and 12.20 for an overview of the interplay between exercise and pancreatic hormones and insulin sensitivity.

· See Boxes 12.8-12.12 for a summary of exercise guidelines for individuals with diabetes.

Box 12.9  ACSM/ADA General Guidelines for Exercise and Type 1 Diabetes

· Metabolic control before exercise

· Avoid exercising if fasting glucose >250 mg/dl and ketosis is present (see Box 12.10)

· Ingest added carbohydrates if glucose <100

· Blood glucose monitoring before and after exercise

· Identify when changes in insulin or food intake are necessary

· Learn the glycemic response to different exercise conditions

·  Food intake

· Consume added carbohydrate as needed to avoid hypoglycemia

· Carbohydrate-based foods should be readily available during and after exercise

Box 12.12---Exercise and Type 2 Diabetes

· Physical activity, including appropriate endurance and resistance training, is a major therapeutic modality for type 2 diabetes.

· Favorable changes in glucose tolerance and insulin sensitivity usually deteriorate within 72 h of the last exercise session; consequently, regular physical activity is imperative to sustain glucose-lowering effects and improved insulin sensitivity.

· Individual with type 2 diabetes should strive to achieve a minimum cumulative total of 1000 kcal/week from physical activities.

· Those with type 2 diabetes generally have a lower level of aerobic fitness than nondiabetic individuals, and therefore exercise intensity should be at a comfortable level (RPE 10-12) in the initial periods of training and should progress cautiously as tolerance for activity improves.

Exercise for Type 2 (cont)

· Resistance training has the potential to improve muscle strength and endurance, enhance flexibility and body composition, decrease risk factors for cardiovascular disease, and result in improved glucose tolerance and insulin sensitivity.

· Modifications to exercise type and/or intensity may be necessary for those who have complications of diabetes.

· Individuals with type 2 diabetes may develop autonomic neuropathy, which affects the heart rate response to exercise (thus RPE should be used).

· Although walking may be the most convenient low-impact mode, some persons, because of peripheral neuropathy and/or foot problems, may need to do non-weight-bearing activities.

