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Chronic Illnesses

DIABETES 

Diabetes a disease in which the body does not produce or does not adequately use the insulin produced by the body.  Insulin is a hormone which is normally produced in the pancreas by the beta cells.  It is secreted directly into the blood stream and carried to all parts of the body. Insulin is needed to move the glucose contained in foods into the cells so the body can use it for energy needed for daily life.  Without insulin, glucose accumulates in the blood and urine.  

Types of Diabetes

1.
Type 1 Diabetes

Type 1 diabetes is an autoimmune disease resulting in absolute insulin deficiency (the immune system destroys the beta cells which produce the insulin).  Due to the lack of insulin, sugar cannot enter cells to be used for energy.  Blood sugar remains high as long as insulin is missing.  People with type 1 diabetes must take insulin in order to live.  This means undergoing multiple injections daily, or having insulin delivered through an insulin pump, and testing blood sugar by pricking the finger for blood six or more times a day.  Less than 10% of people with diabetes have type 1.  Although type 1 diabetes is typically diagnosed in younger people, it may also occur in adults.

The exact cause of type 1 diabetes is unknown.  Possible causes include:  1) heredity, 2) environmental causes; and/or 3) a problem with the body’s immune system that destroys the insulin-making cells in the pancreas.

2.
Type 2 Diabetes

Type 2 diabetes is a chronic condition that affects the way the body uses glucose.  The body may become insulin resistant or the body does not produce enough insulin to keep a normal glucose level.  Type 2 is the most common form of diabetes.  Recently, type 2 diabetes has accounted for up to 46% of all new cases of diabetes. 
For these individuals, a diabetes pill may help make enough of their insulin available to control diabetes or the pill may help these people use their own insulin better.  Many people with type 2 diabetes eventually take insulin to control their blood sugar levels.

Risk factors for type 2 diabetes include:  1) being over weight.  Fatty tissue increases the cell’s resistance to using insulin; 2) inactivity.  Exercise helps the cells become more sensitive to insulin; 3) family history.  Having a parent or sibling with type 2 diabetes (including having a mother who experienced gestational diabetes) increases risk; 4) ethnicity.  Type 2 diabetes is more common in African American,  Native American, Hispanic, Asian American and Pacific Islander heritage; 5) age.  Individuals over age 45 are at increased risk, although there has been a significant increase in children, teens and young adults with type 2 diabetes; and 6) pre-diabetes.  A fasting blood sugar between 100 and 125 mg/dl is a sign of pre-diabetes indicating the need for good medical intervention.  
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Medical Management

The main goal of managing diabetes is to maintain the blood sugar level as close to normal as possible.  The following blood sugar goals for people with diabetes:

	Age
	Before meals

	Toddlers and preschoolers

(0-6)
	100-180

	School-age

(6-12)
	90-180

	Adolescents and young adults

(13-19)
	90-130

	Normal blood sugar is below 100 mg/dl


Long-term complications of diabetes occur in people who have had diabetes and high blood sugar levels for many years.  Shortened lifespan in an individual with diabetes is related to damage to the vascular and nervous systems.  The Diabetes Control and Complications Trial (DCCT) was a 10 year research study which showed that better glucose control reduced the likelihood of eye, kidney and nerve problems in people over 13 years with type 1 diabetes.

Research shows that in people with diabetes, the small blood vessels are relatively protected from changes before puberty, even if blood sugar control is poor.  After puberty, the blood vessels have a much improved chance of remaining normal with good glucose control, while changes are much more likely with poor control.

Complications related (at least in part) to poor blood sugar control:

1.
Diabetic Retinopathy – Changes in the small blood vessels of the retina of the eye.  For students with type 1 diabetes, yearly visits to the eye doctor are recommended for a dilated retinal exam starting at age 10 or for anyone with diabetes for 3-5 years.  For students with type 2 diabetes, a dilated exam should occur shortly after diagnosis and then annually.
2.
Diabetic Nephropathy – more common in those with diabetes for a long time and in those with poor control, elevated blood pressure, and in those who smoke or chew tobacco.  Early kidney damage is now detectable and better methods of control are available to prevent renal failure.  Annual screening for microalbuminuria is recommended.
3.
Diabetic Neuropathy – the DCCT found 60% fewer complaints of this in people with lower blood glucose levels.  Neuropathy usually includes numbness, tingling or pain in the extremities.

There are four important factors that result in control of diabetes.  These are medication, diet, blood glucose monitoring, and exercise.

Insulin (delivered by injection or by insulin pump)
The action of insulin (when it begins working, when it peaks in activity, and how long it lasts) is as follows:
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	INSULIN

NAME
	TYPE
	BEGINS

WORKING
	MAIN

EFFECT
	ALL GONE

	Humalog

NovoLog

Apidra
	Short-acting
	10-15 minutes
	1-2 hours
	3-4 hours

	Regular
	Short-acting
	30-60 minutes
	2-4 hours
	6-10 hours

	NPH
	Longer-acting
	1-2 hours
	4-8 hours
	10-12 hours

	Glargine (Lantus)
	Longer-acting
	1-2 hours
	No pronounced peak
	24 hours

	Detemir (Levemir)
	Long-acting
	50 min – 2 hours
	6-8 hours
	12-24 hours


Because of the DCCT study, more people choose intensive diabetes management which involves more frequent glucose monitoring and the routine use of more than two shots of insulin a day.  Often Regular, Humalog, NovoLog or Apidra insulin is given three (3) times a day at mealtime, and a longer-acting insulin is given at breakfast and/or bedtime.  Insulin action varies from person to person, sometimes from day to day.  Site of injection and exercise may also influence insulin action.  Please note that a vial of insulin, once opened, should only be used for a month.
Insulin Pump 
Insulin pump therapy works by delivering insulin (short-acting) through plastic tubing placed under the skin which flows from a pump (about the size of a pager and often worn on the belt).  The pump delivers insulin two ways.  First is by a pre-set basal rate.  The basal rate is set by the student and/or family at home and is not changed at school. It is delivered continuously throughout the day and night.  Second is by a bolus of insulin which is given before or after eating.  The amount is determined by the individual based mainly on carbohydrate intake and current blood sugar level.  Insulin pump therapy has shown to decrease complications related to diabetes.  It is an effective therapy for routine diabetes care for children, adolescents and adults.

Oral Medications

Other than insulin, metformin is the main medication used in children with type 2 diabetes.  Metformin helps the body use insulin more effectively and it decreases the release of stored glucose from the liver.  Other medications may be used if glycemic goals are not met.

Diet

The ideal diet for people with diabetes is the same healthy diet that would benefit all individuals.  Nutrition management for people with diabetes should be individualized depending on lifestyle and usual eating habits.  A healthy diet is one that a) emphasizes fruits, vegetables, whole grains, and fat-free or low-fat milk and milk products; b) includes lean meats, poultry, fish, beans, eggs and/or nuts; and c) is low in saturated fats, trans fats, cholesterol, salt and added sugar.

Continuous Glucose Monitor (CGM)

CGM is a device that uses a sensor that is inserted just beneath the skin to measure glucose levels that closely correlate with blood glucose.  It delivers these readings every few minutes throughout the day and night.  The readings are transmitted to a receiver or compatible insulin pump which stores the numbers for a few weeks. This allows an individual to make changes in their diabetes management after reviewing the data.  It is important to note that a fingerstick is still 
Diabetes Mellitus, page 4

required to obtain an accurate blood sugar reading.  Insulin should never be given based on the reading of the CGM.

Blood Glucose Monitoring

Blood glucose testing is important for management of diabetes.  Meter testing provides an accurate reading of blood sugar level.  Meters use strips which electronically read and display the level of blood sugar.  Self blood glucose monitoring (SBGM) assists in providing data for better management of diabetes.

Blood sugar testing should be done at least four times a day.  Minimally, testing should be done before breakfast, lunch, dinner and at bedtime.  Frequency of testing is determined by the student, and/or family physician, nurse and/or diabetic educator.  Testing supplies (monitor, test strips, lancet device and lancets) should be available in school if the student checks blood sugars before lunch or to monitor glucose levels as needed.

A1C (formerly known as Hemaglobin A1C) measures overall diabetes control.  A small amount of glucose and hemoglobin stick together until the red blood cell dies (this occurs in direct proportion to the amount of glucose present, so higher glucose levels mean higher A1C levels). The life span of a red blood cell is about 120 days, which is why the A1C test is a good measure of the average blood glucose levels over the past 2-3 months.  This test is usually performed every 3 months for those out of target range and every six months for those in stable control.  An average normal range of this test is 4-6%.  The desired result for someone with diabetes is less than 7%, although as close to normal (<6%) is best if achieved without significant hypoglycemia).   The chart below compares A1C values to estimated Average Glucose.

	A1C
	eAG (mg/dL)*

	5%
	97

	5.5%
	111

	6%
	126

	6.5%
	140

	7%
	154

	7.5%
	169

	8%
	183

	8.5%
	197

	9%
	212

	9.5%
	226

	10%
	240

	10.5%
	255

	11%
	269

	11.5%
	283

	12%
	298


*A new term introduced in 2008 is the estimated Average Glucose (eAG).  This is a standardized way to compare daily glucose checks with the A1C. 
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Activity/Exercise

Activity/Exercise will lower the blood sugar level.  Thus, diet and insulin must be adjusted appropriately to prevent the blood sugar from dropping too low.  When possible, more vigorous activities like physical education should be scheduled after meals or snacks.  Children are encouraged to participate in any activity they enjoy.

Characteristic Signs of Hyperglycemia 
1. Polyuria.  When sugar builds up in the blood instead of going into cells, the body's cells starve for nutrients and other systems in the body must provide energy for many important bodily functions. As a result, high blood sugar develops and can cause: 1) Dehydration: The build up of sugar in the blood can cause an increase in urination (to try to clear the sugar from the body). When the kidneys lose the glucose through the urine, a large amount of water is also lost, causing dehydration; and 2) Weight loss: The loss of sugar in the urine means a loss of calories which provide energy and therefore many people with high sugars lose weight. (Dehydration also contributes to weight loss.) 
2.
Polydypsia.  This is increased thirst.  It is a result of the body’s need for water as more and more water is passed in the urine.

3.
Polyphagia and Weight Loss.  Polyphagia is increased appetite.  Because of the inability to use starches and sugars, the individual with diabetes does not derive enough energy from the food eaten which results in an increased appetite.  In spite of eating more, he/she loses weight.  The loss of weight is due to two factors:  first, the body begins to burn fat for its energy, and second, with the loss of body water in the urine, body weight is lost.  In individuals with type 2 diabetes, the weight loss is minimal.

4.
Weakness.  When the cells are unable to take up glucose, the body will use alternative sources of fuel – first fats, then proteins.  When fats are broken down, they are eventually converted to ketones by the liver.  Any excess in ketones is expelled in the urine (ketonuria) or the lungs (acetone or ketotic breath).  Proteins in the tissues of the body are broken down next and converted to glucose by the liver, raising the glucose level even more.  This is the same mechanism used by the body in states of starvation when glucose in the diet is absent.  This state, called ketoacidosis, can be a life-threatening situation if it is not reversed.  Ketones in the urine can be easily detected by using Ketostix.  Ketonuria may be present in type 2 diabetes, but ketoacidosis is uncommon.  

Acute Complications of Diabetes

Acute complications of diabetes include low blood sugar reactions (hypoglycemia) and high blood sugars (hyperglycemia).  The following table compares the causes, symptoms, and treatment of each.
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Comparison of Manifestations of Hypoglycemia and Hyperglycemia




Hypoglycemia



Hyperglycemia
Onset


Rapid




Gradual

Cause


-Too much insulin


-Too little insulin




-Increased exercise with

-Improper diet




 no increase in food intake

-Reduced exercise with no




-Diminished food intake

 reduction in food intake









-Emotional stress









-Physical stress, such as 









 infection, injury









-Drugs, such as thiazides or









 corticosteroids

Manifestations

-Lability of mood


-Weakness




-Irritability



-Increased thirst




-Shaky feeling



-Frequent urination




-Headache



-Signs of dehydration, such as




-Impaired vision


 dry mucous membranes, dry




-Hunger



 or itchy skin




-Sweaty



-Nausea and vomiting




-Confusion



-Abdominal pain




-Drowsiness



-Acetone breath









-Rapid, deep respirations



Hypoglycemia



Hyperglycemia

Blood Glucose
 
Decreased



Increased




(70 mg/dl or less)


(300 mg/dl or more)

Treatment

15 Gm carbohydrate, such

-Inform parents of symptoms




as 1/2 cup juice or 1/2 cup

-Check ketones if indicated



regular soda pop, 6 or 7

-Follow student’s individualized plan




hard candies, 3-4 glucose

-See section on Health Care



tablets, etc.



 Referral (below) for recommendations
It is important for school-aged children to recognize the symptoms of low and high blood sugar.  Low blood sugar can occur rapidly.  High blood sugar develops more slowly.  Each child with diabetes should have an individualized health plan for management at school.
Illness

Acute illness can cause hyperglycemia.  The child may spill sugar in the urine and develop ketones as well.  It is important to monitor the blood glucose and ketones more closely during times of illness (every 4 hours).  Insulin and food requirements will change during this time and need adjusting again as the child convalesces.  During illness, fluids for calories and electrolytes are essential.  
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Diabetic Ketoacidosis (DKA)
When ketones build up to a dangerously high level (moderate to large), this may become ketoacidosis.  Several things happen before DKA develops.  Blood sugar levels are too high (over 300 mg/dl); insulin levels are too low (possibly due to missed injections or too little insulin given, clogged tubing in an insulin pump, infection, stress, etc.); the body starts breaking down fat which contributes to ketones in the blood; and the liver starts making glucose which causes the blood sugar levels to increase.  High levels of glucose and ketones make the blood more acidic causing increased urination (spilling both sugar and ketones in the urine) and dehydration, which is then called DKA.  Students may also be extremely tired, have nausea or vomiting and/or rapid breathing. Untreated DKA may result in coma and death.
Management at School

Most children with diabetes are able to keep the disease under good control with careful daily management of diet, exercise, insulin and blood glucose monitoring.  At school, the health office staff may be involved in monitoring and teaching.  The school nurse will consult with the family and health care provider to develop an individualized plan of treatment at school.  This program may include:  1) treatment for hypoglycemic episodes; 2) equipment for blood sugar monitoring; 3) short-acting insulin for lunch (carbohydrate to insulin ratio) and sliding scale to treat hyperglycemia; 4) Ketostix to check ketones in the urine for BS >300 mg/dl or whatever level the health care provider indicates; 5) glucagon for severe hypoglycemia and 6) specific plan for students wearing insulin pumps or CGM’s.
It is recommended that all individuals with diabetes wear a medi-alert tag.  Children with diabetes are able to participate in all school activities.  School attendance and school achievement may be two parameters to use in assessing the child’s coping and general management of their diabetes.

Health Care Referral

Students with a blood sugar >300 and small ketones in the urine may be managed at school with lunchtime orders for insulin to correct the high blood sugars, drinking lots of water and avoiding exercise.  Communicate with parent/guardian or emergency contact.

Students with moderate to large ketones in the urine should be excluded.  Ketones upset the chemical balance of the blood and are an indicator that there are problems with the diabetes management. A strong recommendation should be made to parents for immediate communication with their health care provider. If a parent/guardian or emergency contact is unavailable, 911 is to be called and best practice is for the school nurse to contact the health care provider to inform them of the need for the emergency transport.
Resources
Students with Diabetes, A Resource Guide for Wisconsin Schools and Families, March 2010. http://www.dhs.wisconsin.gov/health/diabetes/index.htm.  Click on information for Health Care Providers, then click on the manual.  This manual has a listing of extensive resources for other agencies.

Understanding Diabetes is a manual available online from the Barbara Davis Center for Childhood Diabetes found at http://www.barbaradaviscenter.org.

Pumpschoolonline.com is a good resource for insulin pumps.
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Resources Specifically for Nurses

http://www.barbaradaviscenter.org.  Go to Online Books and find Understanding Diabetes.  Look at the chapter on Insulin Pumps and the chapter on The School/Work and Diabetes.  There are individualized health plans and information for teachers.

Another reference manual online is located at http://www.pedsonline.org
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