Diabetes
Characteristics of Diabetes

· Leading cause of death

· Presents a huge burden on health care system

· Associated with blindness, kidney failure and many other issues

· Typically die from heart attack or stroke (80% of cases) 

· Predisposing factors include:

· Genetics

· Obesity and sedentary 

· African American ethnicity 

· Greater than 9lbs at birth 

· Gestational diabetes (during pregnancy) 

· Type 1 – genetic based and characterized by no production of insulin

· Type 2 – heavily influenced by lifestyle where the insulin is not used properly (chronically high blood sugar levels) and fat cells become insensitive to insulin 

Physiology of Diabetes 

· Major energy yielding substrates for rest and working muscles include:

· Glucose (glycogen)

· FFA 

· Glucose

· Final product of digestion 

· Used for metabolism or stored as glycogen 

· All food is broken down to some degree resulting in the production of glucose 

· If excess glucose is present in the blood, it will be stored in the muscle and liver as glycogen 

· If stores are filled, it will be converted to fat tissue and stored as fat

· If constantly consuming high sugar foods, will eventually become insensitive to insulin 

Glucose Regulation

· Glucagon and insulin are pancreatic endocrine hormones 

· Both regulate blood glucose levels 

· Must have a balancing act of glucose levels in the body

· If too much glucose:

· Stimulates the pancreas to release insulin 

· Insulin works to take glucose from the blood and convert it to fat 

· If too little glucose:

· Stimulates the pancreas to release glucagon


· Glucagon works to release glucose stored in the liver to the blood 

· If glucose levels are too high, it may be beneficial to engage in exercise to use up that excess glucose and prevent it from being stored as fat

· Danger of the excess building up in vessels, attaching to the walls and forming plaque

· Peripheral vascular disease – plaque in vessels around body

· Coronary artery disease – plaque in coronary arteries (heart)

· Resultant steps of diabetes:

· Blockage of blood vessels

· Reduced oxygen to nerves (most commonly affected is the foot)

· Lose of sensation in the area 

· Injury may result but unable to feel because of lost sensation 

· Infection results and goes unnoticed 

· Infection worsens killing of tissue (gangrene) resulting in amputation 

· Preventative strategies may involve exercise, diet control and decreased consumption of simple sugars 

Insulin

· Found in blood

· Helps breakdown and transport glucose

· When supply of insulin is decrease or cannot be utilized properly the signs and symptoms of diabetes begin to appear

· Insulin activity depends on: 

· Insulin production 

· Insulin receptor sensitivity 

· Pathogenesis 

· IDDM (Type 1) – Independent diabetes mellitus

· NIDDM (Type 2) – Non-independent diabetes mellitus 

· Training Effects

· Use fats more efficiently 

· Mobilizes FFA earlier 

· Using more fat spares glycogen 

Diabetes Mellitus

· Glucose is not utilized properly and is also not stored which tricks the endocrine system in thinking there is a low amount of glucose resulting in the breakdown of fat or protein to produce glucose

· Process of fat breakdown results in ketone bodies which leads to a decreased pH level (more acidic) disrupting the acid base balance and increasing respiration 

· S/S

· Polyuria – increased frequency of urination

· Polydipsia – constantly thirsty because increased glucose in blood needs to be balanced out with more water to increase plasma volume 

· Polyphagia – frequent hunger

· Glycosuria – increased amount of glucose in urine 

· Diabetic ketoacidosis – results in rapid, deep sign breathing (kussmaul breathing) and may lead to vomiting and coma state 

· Long term problems include:

· Kidney disease

· Coronary disease

· Nerve damage

· Blindess

· Stroke

· Cause – combination of heredity and environmental factors 

Complications of Diabetes

· Circulatory

· Susceptible to CHD

· 80% of diabetics die of CVD 

· Nerve

· Causes nerve degeneration 

· Undetected injuries due to poor sensation may lead to aseptic necrosis (gangrene) 

· Hypoglycemia 

· Common in type 1 diabetics 

· Have to monitor and match their insulin levels to their glucose levels 

· May have a regulatory insulin pump 

· Mild – minimal or no symptoms (60-70 mg/dL)

· Severe – neurologic symptoms (40 mg/dL or lower) 

· Symptoms include agitation, shaky, fatigue, headache, weakness and dizziness 

· Reduce glucose levels too much may result if taking into much insulin or failing to eat after taking insulin 

· Retinopathy – blindness (retina deterioration)

· Nephropathy – issue with nephrons of kidney 

· Neuropathy – nerve deterioration

Diabetic Emergencies

· Hyperglycemia – Diabetic Coma

· Too much sugar

· Gradual onset

· Associated with ketoacidosis 

· Hypoglycemia – Insulin Shock

· Too little sugar

· Rapid onset

· Need to increase food intake 

· If unconscious:

· Place sugar under tongue to be absorbed 

· Will help improve insulin shock victims 

· Will have no affect for those in diabetic coma 

Diabetic Coma

· Occurs with hyperglycemia where glucose in blood cannot be metabolized 

· Fat metabolism occurs resulting in diabetic ketoacidosis 

· Ketones in the breath, blood and urine

· S/S

· Juicy fruit breath 

· Gradual onset

· Restlessness

· Dry mouth, intense thirst

· Abdominal cramping

· Vomiting

Insulin Shock

· S/S

· Rapid onset

· Dizziness

· Headache

· Intense hunger

· Aggressive behaviour

· Pale, cold, clammy skin 

· Profuse perspiration 

· Salivation 

· Drooling 

· Tingling in face, tongue and lips

· Stumbles, mumbles, fumbles

· Management

· Administer 10-15 g of sugar and wait 15 minutes for blood sugar to raise

· If no change or worsens administer another 10-15g of sugar and repeat until normal range is reached

· Call EMS if symptoms do not resolve or worsen 
