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What i1s Diabetes?
_|_

Diabetes mellitus is a metabolic
disease characterized by
hyperglycemia. This is a result of
iInadequate insulin secretion,
iInsulin action, or both.*

*American Diabetes Association: Clinical Practice Recommendations 2004

Report of the Expert Committee on the Diagnosis and Classification of Diabetes
Mellitus



PATHOPHYSIOLOGY
OF
GLUCOSE
REGULATION

+


Presenter
Presentation Notes
Between meals and at night when food is not available and the blood glucose level  drops, the liver glycogen is converted back into glucose, a process called glycogenolysis and released into the blood stream to keep the blood glucose level from falling too low.  

The body’s cells that need the glucose do nto have doors that just open to let in the glucose.  Instead receptors on the cell memberanes must be activated by a special device or key.  That key is the hormore insulin.  When an adequated amount of insulin is present in the blood stream, the glucose enters the cells.   Without insulin the gluocse remains in the blood stream and builds up to a level that causes damage to many organs, blood vessels and nerves.  
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Presentation Notes
Food eaten, carbohydrates converted into glucose
Regulation of blood glucose depends on the liver
60% of glucose from food is converted to glycogen
When liver cells are saturated additional glucose is converted to fat
Peripheral muscle cells also store glucose 



Normal Blood Glucose Control

In people without diabetes,
glucose stays in a healthy range because...

Insulin
is released A '
at the right times ‘

and in the
right amounts

Insulin helps
glucose enter cells
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Presentation Notes
KEY MESSAGE: Normally, blood glucose stays in a healthy range because of the actions of two important hormones, insulin and glucagon. 

Supporting Points
 In people without diabetes, blood glucose stays in a range of about 60 mg/dL to 120 mg/dL. Just as a thermostat can keep the indoor temperature within a constant range, the body keeps blood glucose in a desirable range through the actions of powerful hormones.
 The hormone insulin helps glucose enter cells and keeps blood glucose from rising too high. Insulin is a small protein that is made and released by the beta cells in the pancreas. When insulin is released, such as after eating, it circulates in the blood. The hormone then binds to specific receptors on cell surfaces, similar to the way a key fits a lock. Binding of insulin to its receptor causes glucose to enter cells. This lowers the blood glucose level and provides energy for cells to function.
 Another important hormone, glucagon, counters the effects of insulin. When blood glucose is too low, glucagon is released. This hormone helps to mobilize glucose stores from the liver, increasing the level of blood glucose.


High Blood Glucose (Hyperglycemia)

In diabetes, blood glucose builds up
for several possible reasons...
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KEY MESSAGE: Although diabetes has different causes, affected people share a common problem: too much blood glucose. 

Supporting Points
Diabetes has a number of different causes. Reasons for high blood glucose, also known as hyperglycemia, include:
 Insulin deficiency. If the insulin-producing beta cells of the pancreas have failed or are failing, or if the pancreas is damaged, the body no longer can make sufficient insulin. This condition occurs in people with type 1 diabetes. People with type 2 diabetes also may not have enough insulin to meet their needs, such as if insulin is released too slowly after eating. Without sufficient insulin, glucose cannot be transported into cells, causing blood glucose to build up.
 Insulin resistance. Although insulin may be present, cells may not be able to respond to its actions. This condition is called “insulin resistance.” Insulin resistance is an important cause of type 2 diabetes, the most common form of diabetes. In people with insulin resistance, glucose cannot enter cells efficiently, causing hyperglycemia. 
 Excess production and release of glucose by the liver. In the liver, insulin deficiency or resistance leads to increased glucose production and release, further contributing to hyperglycemia.


Diagnosing Diabetes

Fasting

No Diabetes

70 - 99

Pre-Diabetes

100 - 125

Diabetes
Diagnosis

126 or higher

2 hour Oral
Glucose
Tolerance test

70 - 145

146 - 199

200 or higher

Alc

5.6% or lower

S5.7% — 6.4%

6.5% or higher




Symptoms of Diabetes

—'— Are due to high blood sugars
m Excessive thirst
m Frequent urination
m Blurry vision
m Numbness or tingling in hands or feet

m Feeling tired most of the time, especially
after eating

m More infections than usual
m \Wounds that are slow to heal



Two Main Types of Diabetes

Type 1 Diabetes ¢ Type 2 Diabetes

P Pancreas makes
too little or
no insulin

P Cells do not use
insulin well
(insulin resistance)

P> Ability for pancreas
to make insulin
decreases over time
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KEY MESSAGE: The two most common types of diabetes are type 1 and type 2. 

Supporting Points
 Type 1 and type 2 diabetes are the most common forms of the disease. In type 1 diabetes, the beta cells of the pancreas stop producing insulin. Type 2 diabetes is a metabolic disorder in which the body does not properly use insulin or produce insulin in the right amounts or at the right times.
 Other types of diabetes can occur. Gestational diabetes develops in 2% to 5% of all pregnancies. Women with gestational diabetes are at increased risk for developing type 2 diabetes after pregnancy or later in life. Other specific types of diabetes may result from surgery, use of certain medications, various illnesses, and other specific causes.


Type 1 Diabetes

P 1in 10 people with diabetes
have type 1

P Most people are under
age 20 when diagnosed

P> Body can no longer
make insulin

Insulin is always
needed for treatment
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KEY MESSAGE: Treatment for type 1 diabetes must always include daily insulin. 

Supporting Points
 Type 1 diabetes, previously called insulin-dependent diabetes mellitus or juvenile-onset diabetes, accounts for about 5% to 10% of diabetes. Most people with type 1 are diagnosed as children or young adults. 
 Type 1 diabetes is an autoimmune disease in which the body’s immune system mistakenly attacks and destroys the pancreatic beta cells, which make insulin. Heredity may play a role in causing type 1 diabetes, but the exact cause of this disorder is not known.
 People with type 1 diabetes must take insulin daily. The goal of insulin therapy is to mimic natural insulin release by the pancreas as closely as possible. Typically, people with type 1 diabetes need two to four insulin injections daily and self-monitor their blood glucose two to four times daily.


Type 2 Diabetes

P> 9 in 10 people with diabetes have type 2

P Most people are over age 40 when pre—
diagnosed, but Type 2 is :
becoming more common —
in children and teens _ il 8

P Type 2 is more likely in
people who:

— Are overweight

— Belong to certain
ethnic groups

— Have a family
history of type 2
diabetes
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KEY MESSAGE: Type 2 diabetes, the most common form of the disease, is associated with older age, obesity, and certain other risk factors. 

Supporting Points
 Type 2 diabetes, previously called non-insulin dependent diabetes mellitus or adult-onset diabetes, is the most common form of diabetes. This disease accounts for 90% to 95% of diabetes. 
 Certain people are at increased risk for type 2 diabetes. Those at increased risk include people over age 40, those who are overweight, and people who have a family history of the disease. People with certain racial or ethnic backgrounds also are more likely to have type 2 diabetes, including African Americans, Hispanic Americans, Asians and Pacific Islanders, and Native Americans. A growing number of overweight or obese children are being diagnosed with type 2 diabetes, particularly those who belong to high-risk racial or ethnic groups. Women with a history of gestational diabetes are at risk of developing type 2 diabetes later in life. 
 People with type 2 diabetes are less likely to develop diabetic ketoacidosis (DKA) than those with type 1. DKA occurs when a person does not have enough insulin, which is less often a problem in type 2 diabetes.

Tip: If you are instructing people who have not been diagnosed with diabetes, encourage them to assess their risk factors for the disease. Consider using a diabetes risk-assessment questionnaire, such as the ADA’s Diabetes Risk Test (www.diabetes.org). Explain the difference between modifiable and nonmodifiable risk factors and discuss ways to reduce modifiable risk factors. With an audience of newly diagnosed patients, mention family history as a risk factor and suggest they share the risk-assessment questionnaire with family members.


29 million (9.3%)- 2012

Diabetes in the US

20 million in 2006
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Diabetes In New Mexico*
2010
_|_

» 130,000 New Mexicans diagnosed
=1 In 11 adults (8.1%)
= 1700 children (type 1 and type 2)
» 4% of non-Hispanic Whites
» 6% of Hispanics
« 9% of Native Americans

* The Behavioral Risk Factor Survelllance System (BRFSS), 2000
Updated 2010



Pre-Diabetes 2010
_|_

m 86 million US adults
m 106,310 NM adults (7%)

m 15-30% will develop diabetes
within 5 years



Diabetes Is...

Chronic Controllable

E

Affects 1 in every A lifelong condition = Good management
16 people depends on YOU!
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KEY MESSAGE: Although diabetes is a lifelong disease, people with diabetes can take steps to manage it and prevent serious medical problems. 

Supporting Points
 Diabetes is common. According to the American Diabetes Association (ADA), 18.2 million people in the United States (6.3% of the population) have diabetes. Many people with type 2 diabetes do not know they have the disease, which is typically “silent” (asymptomatic) in its early stages. Although an estimated 13 million have been diagnosed, 5.2 million Americans—more than one third of people with diabetes—are unaware they have the disease.
 Diabetes is chronic. Diabetes is a lifelong disease that has no cure at present. 
 Diabetes is controllable. Diabetes can be managed when people take charge of the disease by adopting a healthier lifestyle, learning self-care skills, and receiving regular care from their health professionals.


True or False?

_'_

Diabetes Is a fairly easy disease to manage.



Diabetes Treatment Plan
+ What the patient is told:

m Diet

m Activity

m Medications

= Monitoring

m Managing stress

Simple, right?



Diabetes Treatment Plan
What the patient hears:

_l_

m NOo white foods-bread, tortillas, rice,

there are 4 birthday parties this month

m Exercise- UGH, | haven’t been to the gym
In years, and who can afford 1t???

m 100 plills, stick myself with insulin??? Oh
my gosh, how will | do this???

m Check my blood sugar? Its 200, what
does that mean, am | going to DIE??7??



+

Diabetes Is a
Self-Managed Disease

But... “many hands make light work”
~John Heywood



The Team Approach to
Diabetes Care
—h Patient

m Family/ Support System

m Community/ Community Health Workers
m Provider (doctor, PA, nurse practitioner)
m Medical Home Team

m Diabetes Educator/ Dietitian

m Dentist, Optometrist, Foot Doctor,
Psychologist, and others




Diabetes Self-Management
Education (DSME)

_'_

“Diabetes education focuses on
seven self-care behaviors that are
essential for improved health status
and greater quality of life.”

http://www.diabeteseducator.org/DiabetesEducation/Definitions.html



+

The AADE 7 ™ Self-
Management Behaviors

* Healthy eating

* Being active

* Monitoring

* Taking medication

*

*

*

Problem solving
Healthy coping

Reducing risks

http://www.diabeteseducator.org/DiabetesEducation/Definitions.html



http://www.diabeteseducator.org/DiabetesEducation/Definitions.html

Major Targeted Sites of Oral Drug Classes

Pancreas

Sulfonylureas
Meglitinides

DPP 4 inhibitors

TZDs
Biguanides

Biguanides
TZDs
DPP4 inhibitors

Alpha-
glucosidase
inhibitors

Biguanides

DP P-d=dipeplidy peptidase-4; T IDs=1hia mlidinediones
DeFrorzo RA. Amn intern Med, 1995131 :281-303.
Buge JB &l al, I Wiliems Textbook of Endocrivelogy. 10th ed, P hiladelphia WE Saunders 200314271483,

1
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Diabetes Pills

Name
Metformin/ Glucophage

Glyburide/ Glipizide/
Glimiperide

Actos/ Avandia

Januvia/ Onglyza

Primary Action

Decrease liver sugar
output

Increase insulin
production

Increase insulin
sensitivity in muscle

Improves after-meal
blood glucose disposal



Combination Medications

+

m Glucovance
— Glucophage *
— Glucotrol

m Metaglip ‘
— Metformin
— Glipizide

m Janumet

— Januvia
— Metformin




INJECTABLE
Diabetes Medications

—'— Class Primary Action
m Incretin mimetics m Improve post-meal
= Synthetic Amylin blood glucose
analogs disposal, improve
satiety
m Insulins m Provide additional
_ Rapid/Short Acting Insulin to transport

glucose from blood
INto muscles and
cells

— Intermediate Acting
— Long Acting



Incretin Mimetics

+Exenatide m Type 2 Diabetes
_ Byetta- twice a m [njection- variable

dose schedules

day
— Bydureon- weekly ™ Improves beta cell
. . function
m Liraglutide .
_ m Improves satiety
— Victoza- once a
day m Improves post-meal

glucose levels

m S/E: nausea, weight
loss



Effects In Humans

afsrziglellgle) L)

GLP-1 secreted upon
the ingestion of food

curzl] fHeila e e r

SunsS

{ Beta-cell
workload

Promotes satiety and
reduces appetite

Alpha cells:

T Beta-cell
response

Beta cells:

Enhances glucose-dependent
insulin secretion

Adapted from Flint A, et al. J Chin Invest. 1998;101:515-520

Adapted from Larsson H, et al. Acta Ph%rsfof Scand. 1997,160413-422
Adapted from Nauck MA, et al. Diabefologia. 1996;39:1546-1553
Adapted from Drucker DJ. Diabefes. 1996:47:159-169

J Postprandial
glucagon secretion \

|

Liver: « — — -
{ Glucagon reduces
hepatic glucose output

Stomach:
Helps regulate
gastric emptying
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DISCUSSION POINTS:
--Upon food ingestion, GLP-1 is secreted into the circulation from L cells of small intestine. 
--GLP-1 increases beta-cell response by enhancing glucose-dependent insulin secretion. 
--GLP-1 decreases beta-cell workload and hence the demand for insulin secretion by:
--Regulating the rate of gastric emptying such that meal nutrients are delivered to the small intestine and, in turn, absorbed into the circulation more smoothly, reducing peak nutrient absorption and insulin demand (beta-cell workload)
--Decreasing postprandial glucagon secretion from pancreatic alpha cells, which helps to maintain the counterregulatory balance between insulin and glucagon  
--Reducing postprandial glucagon secretion, GLP-1 has an indirect benefit on beta-cell workload, since decreased glucagon secretion will produce decreased postprandial hepatic glucose output
--Having effects on the central nervous system, resulting in increased satiety (sensation of satisfaction with food intake) and a reduction of food intake
--By decreasing beta-cell workload and improving beta-cell response, GLP-1 is an important regulator of glucose homeostasis.

SLIDE BACKGROUND:
--Effect on Beta-cell: Drucker DJ. Diabetes. 1998; 47:159-169
--Effect on Alpha cell:  Larsson H, et al. Acta Physiol Scand. 1997; 160:413-422
--Effects on Liver: Larsson H, et al. Acta Physiol Scand. 1997; 160:413-422
--Effects on Stomach: Nauck MA, et al. Diabetologia. 1996; 39:1546-1553
--Effects on CNS: Flint A, et al. J Clin Invest. 1998; 101:515-520



Insulins

_l_

= Rapid acting m Long acting
— Lispro (Humalog) — Glargine (Lantus)
— Insulin Aspart (Novo — Detemir (Levemir)
Log) | = Combinations
— Glulisine (Apidra) — 70/30
= Short acting _ 75/25
— Regular _ 50/50

m Intermediate acting
— NPH



Rapid-Acting Insulins
Starts lowering blood glucose within

10 — 15 minutes after injection
Insulin ./
Activity

0 2 4 6 8 10 12 14 16 18 20 22 24
Hours

Lispro (Humalog), aspart (Novalog), and glulisine (Apidra):
p Should be taken immediately before eating

» Reduce blood glucose after eating


Presenter
Presentation Notes
KEY MESSAGE: Rapid-acting insulins are taken just before eating, helping to keep blood glucose from rising after meals. 

Supporting Points
 Rapid-acting insulin starts lowering blood glucose within 10 to 15 minutes after injection. This type of insulin peaks in 30 to 90 minutes and lasts about 4 hours. Prescribed brands are Humalog (insulin lispro), NovoLog (insulin aspart), and Apidra (insulin glulisine); all are human insulin analogs.
 Rapid-acting insulin generally is injected just as the plate is set (less than 15 minutes before eating). Taking rapid-acting insulin more than 15 minutes before eating may cause hypoglycemia.
 Rapid-acting insulin is available in premixed forms. Humalog Mix 75/25 consists of 75% insulin lispro protamine suspension and 25% insulin lispro. This mixture combines the rapid onset of insulin lispro with the duration of action of an intermediate-acting insulin (lispro protamine suspension). Another product, NovoLog Mix 70/30, contains 70% insulin aspart protamine suspension (intermediate-acting component) and 30% insulin aspart (rapid-acting component).
 Rapid-acting insulin also has been shown to be suitable for use in insulin pump therapy. NovoLog, Humalog, and Apidra have received approval from the U.S. Food and Drug Administration for this indication. 


Short-Acting Insulins

Most effective at
2 — 4 hours after injection

Insulin
Activity |

0 2 4 6 8 10 12 14 16 18 20 22 24
Hours

Regular insulin (Humulin R and Novolin R):
P Should be taken 30 - 60 minutes before eating

P> Reduces blood glucose after eating
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KEY MESSAGE: Short-acting insulins are taken 30 to 60 minutes before eating to help keep blood glucose in the target range after meals.

Supporting Points
 Short-acting (or regular) insulin usually reaches the blood within 30 minutes to 1 hour after injection. It is most effective within 2 to 4 hours after injection and remains effective for about 6 hours. Regular insulin works best when given 30 to 60 minutes before a meal.
 The most commonly prescribed short-acting insulins are human insulins. Prescribed brands are Humulin R, Novolin R, and Velosulin BR (for insulin pump usage). Regular pork insulin also is available.
 Short-acting insulin also is available premixed with NPH insulin. These fixed combination products are available in a 70/30 or 50/50 ratio of NPH (intermediate-acting) to regular (short-acting) insulin.


Intermediate-Acting Insulins

Greatest effect
at 6 — 10 hours

Insulin
Activity

0 2 4 6 8 10 12 14 16 18 20 22 24
Hours

NPH (Humulin N, Novolin N) and Lente (Humulin L, Novolin L):
P> Usually taken before breakfast, dinner, or bedtime

P Usually used with rapid- or short-acting insulins
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KEY MESSAGE: Intermediate-acting insulins provide basal (background) insulin and work hardest 6 to 10 hours after injection.

Supporting Points
 Intermediate-acting insulins (NPH and Lente) reach the blood 2 to 4 hours after injection. They work hardest at 6 to 12 hours after injection and last for up to 14 to 18 hours (for NPH) and 16 to 20 hours (for Lente).
 Human brands of Lente are Humulin L and Novolin L; human brands of NPH are Humulin N and Novolin N. Pork-derived intermediate-acting insulin also is available.
 Intermediate-acting insulins also are available in fixed combinations. (See previous two slides for details.)


Long-Acting compared to the
other insulins




Glucose and A1C Levels

Test

Suggested Ranges
for People with
Diabetes

Blood glucose
before meals

90 - 130 mg/dL

Blood glucose
after meals

A1C

Less than 180 mg/dL

Less than 7%
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KEY MESSAGE: People with diabetes need to work with their health care team to set goals for blood glucose.

Supporting Points
 An important goal of diabetes management is to keep blood glucose as close to normal as possible. The blood glucose ranges shown in the slide are based on ADA recommendations for preprandial and postprandial plasma glucose levels. However, these goals may vary in some individuals, depending on their age, other health problems, and the severity of diabetes. 
 The ACE and AACE have recommended more stringent goals to help reduce the risk of long-term diabetes-related complications. In addition to lowering the target A1C goal to 6.5%, the ACE consensus panel recommended lowering target levels of blood glucose to less than 110 mg/dL before eating (preprandial) and to less than 140 mg/dL after eating (2 hours postprandial).  
 Postprandial blood glucose values are important but often overlooked in diabetes self-management. The importance of after-meal blood glucose testing should be emphasized, not only to provide information on how well medications are working, but also to reinforce decisions on healthy food choices.
 People with diabetes need to work with their health care team to decide what goals are most appropriate for them. The important point to remember is the need to keep blood glucose as close to normal as possible.


HbAlcC
( also known as Alc)

m A test that measures the amount of
glucose bound to red blood cells

m Represents 3 month average blood sugar,
based on the lifecycle of the red blood cell

m Goal of 7% Is equal to average estimated
glucose of 154 mg/dl

m A very high HbAlc represents poor control
and higher risk of diabetes complications



Alc / Average Blood Sugar
Comparison

+ A1C (%) Avg. Blood Sugar
(mg/dl)
5 80
6 120
7 150
8 180
9 210
10 240
11 270

12 300



Blood Sugar Testing:
Using Results

Before After Before After Before After
Breakfast Breakfast Lunch Lunch Dinner Dinner

130 65 120




Blood Sugar Testing:
Using Results

Before After Before After Before After
Breakfast Breakfast Lunch Lunch Dinner Dinner

120 215 225




Diabetes and lliness

_'_

m lliness can make blood sugars go up and be
more difficult to control

m High blood sugars can make any iliness last
longer, delay wound healing, or make
iInfections harder to treat

m High blood sugars can lead to a medical
emergency called DKA or Diabetic Ketoacidosis

— Signs: Throwing up, can’t keep food or drink down,
stomach pain, very weak, can go into a coma




Sick Day Management

Have a plan before it is needed

Continue diabetes medications

Drink plenty of fluids

Consume carbohydrates: solid or liquid
Test blood sugar and urine ketones often
Know when to call the doctor or seek help



Sick Day Foods
(Equal to 15 gms carbohydrate)

4 0z juice or regular soda

8 0z Gatorade ™ or Pedialyte ™

12 cup regular gelatin

12 cup unsweetened applesauce

12 cup mashed potatoes

1/3 cup rice

6 saltine crackers

1 cup soup

1 popsicle or ¥z cup ice cream or sherbet
3 graham cracker squares



Sick Day Management:
When to Call the Doctor

_'_

m Blood sugar higher than 240 with treatment for 8 hours or
higher than 400 for 4 hours

m Fever of 101 or higher

m Sick for 24 hours with no improvement

m Nausea, vomiting or diarrhea for more than 4-6 hours
m Symptoms of dehydration

m Symptoms of DKA- can lead to coma if not treated
m Difficulty breathing
m Moderate or Large urine ketones
m Abdominal pain and vomiting



Hypoglycemia

(low blood sugar)

Signs

Symptoms

Treatment



Hypoglycemia: Signs
+

m Blood Sugar 70 or lower
— Mild
— Moderate
— Severe

m Causes
— Too much insulin
— Not enough food
— Exercise

m Increased Risk
— Elderly
— Poor nutrition/ chronic illness
— New to meds
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Conservative #
Hypoglycemia is individual to the person and situation
Severity is classified by patient’s ability to self-treat, not glucose level
Expound on Mild/ Moderate/ and Severe (from flow chart)


Hypoglycemia: Symptoms

Headache

Hunger or nausea
Weak

Dizzy

Shaky

Anxious

Sweaty

Irritable/ mood changes
Combative

Difficulty concentrating
Slurred speech
Unconsciousness
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HYPOGLYCEMIA UNAWARENESS


Hypoglycemia: Treatment

+

m 15-20 gm fast-acting

y carbohydrate (sugar)
% m Re-test blood sugar In
a 15 minutes, if still low,
8
9 cause
- m Monitor blood sugar

repeat the treatment
S frequently

m Do not over-treat
m ldentify and treat




Hypoglycemia: Treatment

+

y 15-20 gm Carbohydrate =
% m 4 -6 oz. fruit juice
a m 1 small piece of fruit
| m 5 pieces of hard candy
m 8 oz. fat-free milk
m 4 0z. Reqgular soda
e m 4 glucose tablets
0, — = 1 tablespoon jelly
m 1 tablespoon honey
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Glucose:  glucose tabs, glucose gel, honey (combo fructose/glucose)  Goes right into blood stream unconverted; starts to raise BG w/in 5 minutes
Fructose: fresh fruit, fruit juice.  Very little conversion required to become glucose.
Lactose: milk or yogurt.  Fat free is best because fat will delay the rise in BG.
Sucrose:  candy, soda, jelly (combo fructose/sucrose), table sugar, etc.


Glucagon Emergency Kit




+

Hypoglycemia:
Patient Education

&

Recognize signs

Appropriate treatment
procedure

Always carry something
for hypoglycemia

Educate family members
Monitor trends

Safety Issues

Prevention measures



JrThe “Diabetic Diet”

P.S. There Is no “diabetic diet”



Myths and Facts about
Diabetes

Eating too much sugar causes diabetes

People with diabetes can’t eat sweets or chocolate
A low carb diet is the best for people with diabetes
Your body needs carbohydrates for energy

Fruit is healthy, so is it OK to eat as much as you want.

You are in charge of managing your diabetes



What Happens When We Eat?

After eating, most food is turned into blood glucose,
the body's main source of energy
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KEY MESSAGE: To understand diabetes, it is helpful to know some basic facts about metabolism and the role of blood glucose in providing cells with energy. 

Supporting Points
In diabetes, too much glucose (a type of sugar) builds up in the blood. To understand normal blood glucose control, people need to know what happens to food after eating. Explain that:
 In the digestive tract, food is broken down into protein, carbohydrates, and fat. These nutrients then are absorbed into the blood.
 Carbohydrates in food are converted into blood glucose. Glucose is transported from the blood into the body’s cells. Inside the cells, glucose is used as fuel to supply most of the body’s energy. Extra glucose is stored as fat, an energy source that is used when glucose is not available.


Total Carbohydrates Count

Carbohydrates give energy

But too much carbohydrate can raise
blood glucose above your target range

Ask your care team: How much carbohydrate is right for you?
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KEY MESSAGE: Carbohydrates in foods have a major effect on blood glucose levels.

Supporting Points
 Carbohydrates are the body’s main source of energy. Most glucose in the blood after a meal comes from carbohydrates. Carbohydrates include sugars, such as sucrose (table sugar) and starchy foods, such as rice, beans, potatoes, and pasta. Fruit and milk also are sources of sugar.
 As carbohydrate is broken into glucose and absorbed, blood glucose rises. In the past, people thought that blood glucose rose faster if the carbohydrate was a sugar, such as a soft drink or candy bar. However, this is not the case. Instead, the rise in blood glucose depends on how much carbohydrate is eaten at a meal, the way the food was prepared, and the other foods consumed during the meal. Encourage people to measure their blood glucose levels about 2 hours after the start of a meal (or 1.5 hours after the meal ends). This will help them develop a sense of how different foods and patterns of eating affect their blood glucose.
 By working with a diabetes educator, people can make informed choices about how much carbohydrate to eat each day. Carbohydrate counting is a useful tool in meal planning. People with diabetes can benefit from knowing which foods are carbohydrates and how many servings or choices of carbohydrates to eat for meals and snacks.


_'_

Where Carbs are Found

Starchy vegetables- lets name ‘em

What about beans?
Dairy products- let name ‘em

What about cheese?

Grains/ breads- let’'s name ‘em

Snack foods?

Fruits- All fruits have some sugar/energy
with various amounts of fiber

?0thers?- let's name ‘em




Carb Counting/
Management

_'_

m Portion Is a measure
15 grams = 1 Carb Portion (CHO)

m Serving Is an amount determined
by manufacturer (or your Aunt)
Is term used from food groups at USDA
Is labeled by weight

m Exchange Is an ADA method of carb counting
very last century




Control Portion Sizes

1 serving of raw vegetables

1 serving
of meat

of cooked 4 gerying

vegetables of cheese
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KEY MESSAGE: Controlling portion sizes helps people with diabetes to get the right amount of calories and carbohydrates each day. 

Supporting Points
 A key to healthy eating is moderation. Knowing how much of a food to eat is just as important as knowing what to eat. For example, although pretzels may be low in fat, they still have calories. Eating too much of almost any food can lead to weight gain and raise blood glucose above the target range. 
 Measuring tools are useful to control portion sizes. Encourage people to practice using a set of measuring cups and spoons and a food scale that weighs food in ounces or grams. Using these tools regularly will help them to develop confidence in estimating portion sizes in all settings.  
 Portion sizes also can be estimated by using simple guidelines. A single serving of cooked meat (about 3 ounces) is about the size of a deck of cards. One serving of pasta or cooked vegetables is about the size of a tennis ball (or roughly the amount that will fit in the palm of the hand), while one serving of raw vegetables (1 cup) is about the size of a lightbulb. One serving of cheese (1 ounce) is about the size of four dice. Another way to estimate portion sizes is with the “plate method.” Advise people to divide the plate into three sections: one half is for vegetables, one fourth is for protein (e.g., poultry, fish, or beans), and one fourth is for starchy foods (e.g., rice or potatoes). In addition to recommendations from a dietitian or diabetes educator, much can be learned about portion sizes from food product labels, cookbooks, and other nutrition information sources, such as food exchange lists.  

Tip: Encourage people to use a food scale to measure their usual portions of meats and other regularly served foods. Ask them to compare their typical portions to the recommendations in their meal plans. If food models are available, ask people to describe their usual servings of meat, pasta, bread, vegetables, and dessert, then compare them with appropriate serving sizes using the food models.


Using a Food Label

Nutrition Facts

Serving Size 1 Cup (239g)
Servings Per Container About 2

Amount Per Serving
Calories 150 Calories from Fat 60

% Daily Valuo®

Total Fat 6o %%
Saturated Fat 1.5g 8%
Trans Fat 0

Polyunsaturated Fat 1.5g

Monounsaturated Fat 2.5
Cholesterol Less than5mg 1%

Sodium 250mg 10%

Total Carbohydrate 19¢ 6%
Dietary Fiber Lessthan1g 3%

Sugars 0g

Protein 3g
—————————

Vitamin A 0%« VitaminC 0%
Calcium 2% * Iron 6%

*Percent Daily Values are basad on a 2000 calone diet
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KEY MESSAGE: Reading the Nutrition Facts label on packaged foods can help people to make healthier food choices.

Supporting Points
 The Nutrition Facts label on packaged foods provides information on calories, fat, sodium, and other nutrients. As shown in the sample label, the Nutrition Facts label shows the serving size, the number of calories per serving, and the calories from fat. 
When teaching about food labels, advise people to:
 Pay special attention to the serving size. This amount may be more or less than a person is used to eating in a single serving. The Nutrition Facts label tells how many servings are in the package. 
 Check the total carbohydrate content on the label. The total carbohydrate content includes dietary fiber and sugars. A food that is low in sugars may have a significant amount of dietary fiber and, therefore, carbohydrate.
 Look for other important information, especially those who have special medical nutrition needs. People who are on a low-sodium diet or using meal-planning tools that involve counting carbohydrates or fat grams will find useful information on the Nutrition Facts label. The % Daily Value for key nutrients is another feature on the label. This value shows how much of the total daily intake for each nutrient is in one serving of the food. These numbers assume a person is eating 2,000 calories each day. The actual percentage for a given person may be higher or lower, depending on how many calories are in his or her diet. People also should understand the types of fats listed on labels, including trans fats, which can raise cholesterol levels and are found in many commercially prepared baked goods, margarines, snack foods, and processed foods. 
 
Tip: Teach people about other common and often confusing nutritional claims on packaged foods. Explain what is meant by “calorie-free” (less than 5 calories per serving) and “light” or “lite” (one-third less calories or 50% less fat than the foods with which it is being compared). Explain that some terms have no standard meaning, such as “dietetic,” which only means that something has been changed or replaced.


Cut Down on Fat and Cholesterol



Presenter
Presentation Notes
KEY MESSAGE: People with diabetes are encouraged to choose low-fat foods to help prevent heart disease and maintain a healthy weight.

Supporting Points
 A diet low in fat and cholesterol can reduce the risk of heart disease. People who have diabetes have a higher risk of heart attack, stroke, and other cardiovascular problems. Eating foods that are high in fat, especially ones with too much saturated fat and cholesterol, can clog the arteries and lead to heart disease. Saturated fat is found in animal products such as butter, whole milk, half-and-half, cheese, and fatty meats (e.g., marbled beef, bacon, and sausage). Some vegetable products are high in saturated fat, including palm oil, solid shortening, and partially hydrogenated oils (widely used in packaged baked goods).
 High-fat foods also are loaded with calories. Gram for gram, fat has more calories than protein or carbohydrate (9 calories per gram for fat versus 4 for protein or carbohydrate). Choosing foods that are lower in fat can help people maintain a healthy weight or lose weight gradually if they are overweight. Maintaining a healthy weight can improve blood glucose control in people with type 2 diabetes.


Messaging to the Patient
_|_

m Deciding to improve
— one meal at a time
— one event at a time
— one day at a time

m Defining an achievable goal
m Self-recognition for goals met



How You Can Help

_'_

m Teaching not telling

m Helping them start

m Food for thought

m Small changes big rewards



Healthy Food Choices Help Keep
Blood Glucose on Target

Less healthful

choices ,

TARGET
RANGE

More healthful
choices
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KEY MESSAGE: Making healthy food choices helps to keep blood glucose in the desired target range. 

Supporting Points
 Eating too much can raise blood glucose higher than desired. In addition, foods high in fat and calories can increase blood cholesterol and lead to weight gain. 
 There is no single “diabetes diet.” Instead, people with diabetes are encouraged to eat a wide array of nutritious foods—similar to people without diabetes. A healthy eating plan consists of a variety of vegetables and fruits, whole grains, low-fat dairy products, fish, lean meats, and poultry. Controlling portion sizes and the amount of carbohydrate eaten each day also are important.


Make Healthier Food Choices

Instead of this: Try this:
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KEY MESSAGE: Learn to choose healthier foods and portion sizes.

Supporting Points
Advise people to:
 Make vegetables, whole grains, and fruits the mainstay of the meal plan, along with moderate amounts of low-fat dairy products, meat, poultry, and fish. Try to eat red meat less often and substitute poultry, seafood, or beans, prepared in a low-fat style. Also look for low-fat or fat-free dairy products. For example, whole milk has 4% milk fat, while fat-free milk has virtually none. Encourage children to help with meal planning and preparation. Healthy kid-pleasing recipes are available from many sources, including several Web sites, such as http://www.kidnetic.com and http://www.cspinet.org/smartmouth. Extra servings of fruits and vegetables can be hidden in familiar foods, such as shredded carrots or zucchini in muffins or sauces, or fruit in a blended yogurt smoothie.
 Watch for hidden fat and sugar in baked goods, pastries, and other packaged foods. Muffins, croissants, and pastries often are loaded with fat and calories. A healthier choice for breakfast would be a bowl of whole grain cereal with fresh fruit and skim milk. Choose healthier snacks and desserts, such as a small popsicle, sorbet, or fresh fruit instead of an ice cream cone.
 Control portion sizes. Knowing how much of a food to eat is just as important as knowing what to eat. Learn to use simple guidelines to estimate portion sizes. For example, one serving of cooked meat (about 3 ounces) is about the size of a deck of cards. One serving of pasta or cooked vegetables is about the size of a tennis ball, while one serving of raw vegetables (1 cup) is about the size of a lightbulb. Another way to estimate portion sizes is with the “plate method.” Divide the plate into three sections: one half is for vegetables, one fourth is for protein (such as poultry, fish, or beans), and one fourth is for starchy foods (such as rice or potatoes). Much can be learned about portion sizes from food product labels and other nutrition information sources. 


Tips for Healthier Eating at Home

Try:
» New recipes low in fat and
high in fiber

P Low-fat or fat-free foods
(but check carbohydrate content)

P> Fresh fruits and vegetables
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KEY MESSAGE: For most people, healthier eating starts at home with some changes in food preparation and cooking.

Supporting Points
When preparing foods at home, encourage people to:
 Experiment with new recipes for healthful and flavorful dishes. Look for recipes that are low in fat and high in fiber, such as those that use dried beans, peas, lentils, or whole grains. Use lower fat cooking methods and limit the amount of extra fat added to foods.
 When buying prepared foods, try low-fat or fat-free brands. Fat-free or low-fat versions are available for many packaged foods, including crackers, cookies, salad dressings, cheeses, and other dairy products. However, low-fat and fat-free foods may be high in carbohydrates and calories, so advise people to check the Nutrition Facts label carefully before purchasing these products.
 Make vegetables, whole grain, and fruits the mainstay of the meal plan. Try to eat red meat less often and substitute poultry, seafood, or beans, prepared in a low-fat style. 

Tip: Bring sample copies of cookbooks or magazines that offer flavorful and healthful recipes to show people. Ideally, recipes should be accompanied by easy-to-understand nutritional analyses based on serving sizes. Although cookbooks with healthful recipes are available from many sources, an excellent selection can be found at the online bookstore of the American Diabetes Association at www.diabetes.org.


Tips for Healthier Eating Dining Out

Order:
» An appetizer as an entrée

P Sauces and dressings
on the side

P Half-size portions
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KEY MESSAGE: People with diabetes can enjoy healthy foods while dining out.  

Supporting Points
 Encourage people to ask questions about the menu and make special requests. Most restaurants honor polite and reasonable requests, such as asking for french fries to be left off the plate or substituting them with steamed vegetables or a tossed salad (with dressing on the side). People can ask that no butter or cream be used in preparing the meal and that sauces and gravy be served on the side or left off. Another tip: diners can request removal of the bread basket from the table before the meal and ask instead for a portion of bread with the meal.
 Recommend portion sizes similar to those served at home. Because portions in restaurants tend to be oversized, people may want to order less. For example, an appetizer-size or half-size portion of a dish can be ordered instead of an entrée. Another suggestion: if large portions are served, the extra food can be put in a take-home box. Advise people to ask for the take-home box to be brought when the meal is served, so the extra portion can be immediately removed from the plate and stored. Alternatively, the meal can be shared with a dining companion. 
 Teach people to spot foods that are high in fats and avoid them. Suggest steering clear of high-fat ingredients, such as butter, cream, sour cream, cheese, bacon, and sausage. Avoid foods cooked by high-fat methods, such as frying or baking in cream or cheese sauces. 
 Prepare for diabetes dining dilemmas. Dining out can pose additional challenges for people with diabetes, such as low blood sugar when a restaurant meal is eaten later than the usual mealtime. Advise people who use diabetes medications to check with a doctor or diabetes educator to learn how to manage these situations.

Tip: Encourage people to practice ordering healthier foods in restaurants. One fun and worthwhile approach is to ask people to choose a partner and take turns pretending to be the diner and the waiter. Sample menus can make this role-playing experience more realistic and useful.


Cultural Culprits:
Our Fast Food Nation

Large Soda (32 oz.) Large Fries
300 calories 520 calories
19 tsp. sugar 25 g fat
4.5 g saturated fat
Double A
Cheeseburger { "= .= Apple Pie
770 calories 260 calories
47 g fat 13 g fat
20 g saturated fat 3.5 g saturated fat

The average fast-food meal
has close to a full day’s calories
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KEY MESSAGE: Fast food is high in fat, calories, and sugar—and Americans are eating more and more of it. 

Supporting Points
 Nearly half of all meals are consumed outside the home, and a quarter of these are fast food. Americans spent more than $110 billion on fast food in 2001, or nearly $400 for every man, woman, and child in the country. Fast food has become available everywhere, all the time—in our neighborhoods, shopping malls, schools, airports, and gas stations. 
 The typical fast-food meal is loaded with calories, fat, saturated fat, and sugar.  A recent study found that teens consume about 1,600 calories worth of food during a typical fast-food meal—at least double what most adolescents need in a single meal. Overweight kids, especially, are likely to overeat when served a supersized fast-food meal.
 Most sit-down restaurants also serve oversized portions high in fat and calories.  The problem of huge portions is not limited to fast-food restaurants. However, by becoming more aware of healthy portion sizes, people can learn to resist the natural urge to overindulge when faced with excessive portions. A large dessert or a giant muffin, for example, can be shared among several diners. Or, a large entree can be divided, with a portion taken home to eat another day. Or an appetizer-sized portion can be ordered instead of an entree. 

Note: To keep your audience interested and involved, consider asking them to comment on this slide. For example, you might ask: “Does anyone know how many calories teens typically consume in a single fast-food meal?” Or, the group might like to share their own suggestions about how to control portion sizes when eating away from home.

Critser G. Fat Land. How Americans Became the Fattest People in the World. New York, NY: Houghton Mifflin Co.; 2003.
Ebbeling CB, Sinclair KB, Pereira MA, et al. Compensation for energy intake from fast food among overweight and lean adolescents. JAMA. 2004;291:2828–33.
Schlosser E. Fast Food Nation. The Dark Side of the All-American Meal. New York, NY: Houghton Mifflin Co.; 2001.




McDonald’s ™ Burger/Fries

Calories Carb gm/ Sodium gm/
(+/- cheese) Fat gm CHO port. +/- cheese
(no salt)
Big Mac 540 29 45 gm/ 3 1040
Burger
Y4 pound 510 (410) 26 (19) |40 (37)/ 2.5 1190/ 730
Burger
Value Burger | 300 (250) 12 (9) 33 (31)/ 2 750/ 520
(99¢)
Medium Fry |380 19 48/ 3 270 (175)
Small Fry 230 11 29/ 2 160 (101)




Tortilla Reference




Tortilla Reference

Carb gm/

Tortilla Calories Fat gm carb portion | Fiper gm
6" Corn 56 1 9gm/ 0.5 1
6” Flour 100 2.5 16 gm/ 1 1
7" Multi- 150 4.5 23 gm/ 1.5 5
grain
7" Flour 180 4 31 gm/ 2 3
(homestyle)

7" Whole 139 2.5 25 gm/ 1.5 4
Wheat

10" Flour 210 5 36 gm/ 2.5 1
(burrito)

11" Multi- 210 6 32 gm/ 2 7
grain




Tips to Remember

_l_

m Decide to investigate menu at a given
restaurant

m Decide on weekly menu at home then
make shopping list

m Decide to pay attention to one thing
and build on it

m Define success and practice new
EWEIS



Diabetes Increases the Risk of
Large Blood Vessel Damage

Macrovascular

/ | complications:
,f ~ Stroke
\.. /

Healthy Artery
Heart attack
Sbedbn el I Poor circulation

.
g S

Over time, fatty deposits an clog large blood vessels
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KEY MESSAGE: In people with diabetes, damage to large blood vessels (macrovascular disease) can occur, increasing the risk of heart attack, stroke, and poor circulation in the hands and feet.

Supporting Points
 Diabetes is considered to be the leading risk factor for cardiovascular disease, more significant than smoking, high blood pressure, elevated cholesterol, or obesity, according to a recent survey.* Although cardiovascular disease is the leading cause of death for people with diabetes, the majority (more than two thirds) are unaware of their increased risk for heart disease.
 Diabetes accelerates the development of atherosclerosis, which narrows the arteries and increases the risk of a heart attack or stroke. Hyperglycemia, dyslipidemia, and hypertension all may contribute to the development of atherosclerosis and cardiovascular disease in people with diabetes. Recent evidence suggests that inflammation also plays an important part in atherosclerosis. 
 Cardiovascular disease is the leading cause of death in people with diabetes. Coronary artery disease and stroke account for approximately 65% of all deaths in people with diabetes. Peripheral vascular disease (poor circulation in the extremities, such as hands and feet) is a major risk factor for lower extremity amputations. 
 Early detection and prevention of macrovascular complications are crucial. Blood vessel damage occurs gradually and typically causes no overt symptoms until a serious cardiovascular event, such as a heart attack or stroke, occurs. Regular checkups are needed to detect hypertension and dyslipidemia before they cause health problems.

* American Diabetes Association. Diabetes creates serious cardiovascular risk. Available at: www.diabetes.org/main/community/info_news/higherrisk.jsp. Accessed November 7, 2002.


Hyperglycemia Can Cause
Serious Long-Term Problems

Chronic complications of diabetes

Cardiovascular
disease:

Stroke
Heart attack

Loss of circulation
in arms and legs

Blindness

Kidney disease

Nerve damage

Amputation
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KEY MESSAGE: Over time, high blood glucose can lead to serious medical problems. 

Supporting Points
 Over time, hyperglycemia can damage large blood vessels, leading to stroke, heart attack, and loss of circulation in the arms and legs. According to the ADA, heart disease is the leading cause of diabetes-related deaths. People with diabetes are two to four times more likely to die of heart disease than those without diabetes. 
 Hyperglycemia also can damage small blood vessels and nerves, causing blindness, kidney disease, and other problems. Diabetes is the leading cause of kidney disease (nephropathy) and blindness (retinopathy) in adults under age 75. Diabetes also is a major cause of lower limb amputation. Other complications (not shown) include dental disease, complications of pregnancy, and sexual dysfunction.
 Untreated diabetes can cause serious complications even if a person feels fine. Type 2 diabetes has been called a “silent killer” because many people are not aware they have the disease until they develop serious complications.
 People with diabetes can reduce the risk of long-term complications by following their recommended diabetes care plans. For both type 1 and type 2 diabetes, major studies have shown that people who maintain their blood glucose as close to normal as possible reduce their risk of serious long-term complications.


Good News for Type 2 Diabetes

Keeping A1C in target range reduces:

Heart attack Eye damage Kidney disease

as as as
much as much as much as

United Kingdom Prospective Diabetes Study
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KEY MESSAGE: The UKPDS showed that tight control of blood glucose reduces long-term complications in people with type 2 diabetes.

Supporting Points
 The UKPDS showed that long-term complications in type 2 diabetes are not inevitable. The UKPDS studied more than 5,000 people with type 2 diabetes for an average of 10 years to learn if intensive management would help delay or prevent complications. Those people who kept their blood glucose levels as close to normal as possible (A1C at 7% or less) had less eye disease, kidney disease, and nerve damage.
 The UKPDS also showed the importance of blood pressure management in reducing cardiovascular complications. People with type 2 diabetes who followed an intensive regimen to manage blood glucose and blood pressure significantly reduced their risk of macrovascular disease (heart attack and stroke). Controlling high blood pressure further reduced the risk of microvascular complications, such as eye and kidney disease.


Co-morbidity Management

—': Blood pressure control
m Cholesterol control

m Complication screening and prevention
— Yearly eye exam
— Yearly foot exam and daily foot care
— Yearly blood and kidney tests
— Vaccines
— Medic alert
— Regular dental care
— Education



Cholesterol and Diabetes

_'_

m LDL or “bad cholesterol” should be lower than
100

m HDL or “good cholesterol” should be higher
than 45

m Triglyceride level should be lower than 150
m Diet and exercise can help improve cholesterol



High Blood Pressure
and Diabetes

m Goal blood pressure
— Lower than 130/80

m Medications recommended because
they also can protect kidneys

m Many people need 2 or 3 medications
to reach goal

m Diet and exercise can help improve
blood pressure



The Good News About Diabetes

Avoid diabetes complications by:

P Keeping blood glucose as
near normal as possible

p> Learning self-care skills

‘- -{af P Getting support from family
/Jr' 7 and diabetes care team

4 P Taking medication,
as needed

Peoplé with diabetes can lead full, productive lives!
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KEY MESSAGE: Although diabetes is serious, people with diabetes can live active, full, and productive lives by taking charge of their health. 

Supporting Points
 With proper care, diabetes complications can be prevented or delayed. People with diabetes can reduce their risk of complications if they are educated about their disease, practice skills to manage blood glucose levels, and receive regular checkups from their health care team.


On the Horizon

m New medications

m “Smart” insulin pumps

m Continuous glucose monitoring
m “Artificial Pancreas” technology
m Pancreas transplants

m Gastric bypass surgery



On the Horizon: Medications

- l nsu I i n ’\..""3"-:" -generation
Insulin Degludec Heglidec e

— ultra long-acting
— 42 h effective duration
— Launch in early 2013

m SGLT2 Inhibitors

— Decrease renal glucose
reabsorption Kidney

— Increase glucosuria

— Secondary wt loss due to
Increased calorie
excretion (glucose)

— May increase risk of UTI/
bladder infections

Ureter




Some Available Pumps

Omni Pod
with PDM

t:slim
(touch simplicity)

Medtronic
with CGM



Postprandial Excursions

200

Glucose - mg/dL

100

3:00 AM 6:00 AM 9:00AM 12:00PM 3:00 PM 6:00 PM 9:00 PM
Time Of Day
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Post prandial elevations
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