
We at Medtronic Diabetes are glad you have chosen to manage your diabetes with insulin 

pump therapy.  We are eager to assist you in learning about your new pump and this 

amazing therapy. You should find that insulin pump therapy improves your glucose control 

and provides you a newfound freedom and flexibility in your lifestyle. 

It’s All About You

Medtronic Diabetes developed this training program with you in mind. Remember, it is 

about you, your health, your life and your choice to become the most active member on 

your healthcare team. You are the captain, and you are in charge. Thank you for inviting 

Medtronic Diabetes to join your team.

Medtronic’s Commitment To You

We believe in helping people with diabetes live longer, healthier lives. Medtronic strives to 

develop exciting, rewarding and successful partnerships!  Our goal is to exceed your 

expectations in product quality, education and service.  We look forward to assisting you in 

achieving your diabetes goals.

What Are Your Goals?

Many people choose insulin pump therapy for better glucose control, to reduce the 
frequency and/or severity of low blood sugars, to increase the convenience of giving insulin 
and/or to have a more spontaneous and active lifestyle. Why did you choose insulin pump 
therapy?  Please take just a moment to place a check beside your diabetes goals.

Realistic Goals & Expectations 

•   I want to have better glucose control. 
•   I want to add flexibility to my lifestyle.
•   I want to have less frequent/severe low blood glucose sugars.
•   I want to have more flexibility over when and how much I eat.
•   I want to be able to sleep late.
•   I want to be able to exercise without my blood sugars going too low or too high. 
•  Other:________________________________________________________________
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Unrealistic Goals & Expectations 

•   I want to stop giving myself or my child insulin shots.
•   I don’t want to check my blood sugar more than 3 times a day.
•   I want to stop carrying diabetes supplies everywhere I go.
•   I want to stop worrying about diabetes.

Setting realistic goals and expectations is an important part of gaining confidence and 

success when learning any new skill. Setting realistic, reachable goals is also important 

when learning and developing new diabetes management skills. The following four “best 

practices” will help you with ensuring your success and meeting your personal diabetes 

goals:

• Check my blood glucose a minimum of 4 times a day.

•  Change my infusion site every 2 to 3 days.

•  Count carbohydrate grams and give insulin when I eat. 

•  Invest time in learning how to best use my insulin pump.
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You Are The Captain of Your Training

Medtronic Diabetes recognizes that your life is hectic. To assist you with your busy 
schedule, insulin pump training is available in four formats:    

1. Workbook - Independent Study
2. Pump School On-line - Internet Based Interactive Classroom
3. CD ROM - Computer
4. Classroom - Group or individual sessions

You choose the training combination that best suits your learning needs and advances at a 
pace that’s right for you.

By The Way...

Our goal at Medtronic Diabetes is for you to experience the benefits of 
insulin pump therapy within 30 days of receiving your pump!

The purpose of this training is to assist you in learning how to use your insulin pump with 

this breakthrough technology.  The importance of your training cannot be overemphasized!   

Please take the time to invest in yourself and take advantage of the training and support 

that Medtronic Diabetes offers.

The information within each chapter of this workbook is divided into small sections. You 

will find that each section builds on the information provided in previous sections. It is 

important to complete each section in full before advancing to the next section. Should 

you come across a topic that you are already familiar with, feel free to skip to the end of 

that section, read the key learning points and complete the review exercise.
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The Training Process

An insulin pump is a wonderful tool that can assist you in the management of your 
diabetes. However, it is a tool, and it can only be as good as the person who operates it. 
Your mission as Captain is to become competent in the use and operation of your pump 
so it can provide you the greatest benefit possible. The phases of training are for your 
benefit; each phase builds upon the ideas learned in the previous lesson.

PHASE I  Pre-Training Review (Required before starting pump therapy) 

Pre-training Reviews: 1.) The Basics of Diabetes, 2.) How The Pump Works Similar to a 
Pancreas, 3.) Insulin Pump Self-Management Skills, 4.) Carbohydrate Counting, 5.) 
How to Calculate Boluses and 6.) Introduction to Basic Insulin Pump Operation Skills. 

A successful start to insulin pumping requires the completion of Phase I. 

PHASE II  Insulin Pump Start  (Session 1 and Session 2)
Upon completion of Phase I, your basic insulin pump training is coordinated by your 
local Medtronic Diabetes Clinical Manager or your healthcare provider. Your insulin 
pump start is scheduled in two sessions and is taught by a certified product trainer.

PHASE III Therapy Follow-Up 

After attending your insulin pump Phase II class, your healthcare provider and/or your 
certified product trainer will answer questions and assist you in troubleshooting and 
problem solving.

PHASE IV Continuing Education 

Continuing education is an essential part of your training and learning to use the pump 
to your maximum benefit. There are several courses available, and you choose the best 
time to take these sessions. We recommend attending these sessions within a week or 
two after you start using your pump.

Important Note

Any attempt by you to infuse insulin into your body without guidance of a medical 
professional is dangerous. Trained medical professionals will determine the correct insulin 
pump settings for your individual needs. Do not attempt to use insulin in your pump 
without formal training.
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The human body has a remarkable ability to maintain amazingly tight glucose control when 
someone does not have diabetes.  Glucose, insulin, the pancreas and the liver work 
together as a team to balance blood glucose levels.

When diabetes develops, the human body is unable to maintain tight blood glucose (sugar)  
control and the task of balancing food, activity and insulin requires constant attention. This 
can be a challenging task. An insulin pump can be a wonderful tool that can make make 
this task easier.

Keep in mind the insulin pump is only a tool. You are the captain, and your success in 
using this tool will depend a great deal on your learning and understanding the following:

·    How your body works and maintains glucose-insulin balance
·    How an insulin pump can help maintain glucose-insulin balance
· How insulin through a pump can deliver insulin similar to a healthy pancreas
· Developing your skills in using an insulin pump

Our first step is a quick review of some basic principles about how your body works, and 
how your body relies on glucose and insulin to have the energy to do its work. We will also 
discuss how the body naturally maintains perfect glucose-insulin balance.

Medtronic Diabetes

Chapter 1 6

Chapter 1

The Human Body & Insu l in  Pump Work ing Together



Glucose is a type of sugar that provides 
energy to the human body. The human 
body consists of millions of cells. Every cell relies on glucose (sugar) for fuel or energy. The 
human body requires energy for every single function. Glucose provides the energy for our 
hearts to beat, our lungs to breathe and our brains to think clearly.  Humans require 
glucose at all times, even while sleeping.

What Is An Average Glucose Range? 

Typically the human body performs at its best 
when glucose (sugar) levels are between 70 mg/
dL to 120 mg/dL average glucose range. 

Where Does Glucose Come From?

Glucose comes from foods containing carbohydrates (sugar and starches) When you 
eat, your body digests and converts food into nutrients. Glucose is a nutrient. Immediately 
after eating, your body begins to use glucose for fuel. The body stores extra glucose  in 
the liver for future use. Stored glucose is called glycogen. The liver releases the stored 
glucose when you go for a long time without eating, such as such as during sleep or when 
skipping a meal. 

How Glucose Moves Through Your Body And Into Your Cells

Within several minutes after you begin to eat and for several hours after you eat, glucose 
continues to move out of the digestive tract and into your bloodstream. The bloodstream 
transports glucose throughout your body.  Glucose moves from the bloodstream into the 
liquid that surrounds your cells. This liquid is called interstitial fluid. The glucose that is 
found in the blood and in the interstitial fluid cannot be used for energy until it moves 
inside the cell. Glucose must move inside the cell before the cell can use it for energy.

Glucose cannot move inside the cell without the help of an important hormone called 
insulin. This hormone is made in the pancreas and helps to lower blood glucose levels by 
moving glucose out of the blood and into the cells. Glucose can move from the digestive 
tract into the bloodstream and from the bloodstream into the interstitial fluid without 
assistance, but glucose cannot move into the cell with out the help of insulin.
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Did You Know?

Glucose is also stored in the muscle 
cells. Glucose that is stored in the 
muscle cells provides the muscle with its 
first supply of energy at the beginning of 
exercise.

Cars store extra 
fuel in their gas 
tanks. The body 
stores extra 
glucose or energy 
(glycogen) in its 
liver.

Glucose is the fuel 
the body uses.  
Just like a car 
needs fuel to run, 
the body needs 
glucose to run.

Section 1 
Glucose



Key Learning Points

• Glucose is your body’s main source of energy.

• Carbohydrates containing foods (starches and sugars) provide your body with nearly all 
of its glucose (sugar) for energy.

• Glucose that is not used immediately after eating is stored in the liver and called 
glycogen.

• Glucose cannot provide energy for the body until it moves into the cell.

• Insulin must be available for glucose to move into the cell.

Review Questions 

1. The body’s main source of energy is:

a.) Protein	 b.) Fat		 c.) Glucose

2. Glucose that is not immediately used by the body after eating is stored in the:

a.) Heart	 b.) Liver	 c.) Stomach

3. The body needs a constant supply of glucose and works best when the blood 
glucose range is:

a.) 0 mg/dL to 50 mg/dL	 b.) 70 mg/dL to 120 mg/dL

4. Stored glucose is called glycogen.

a.) True	 b.) False

5. Glucose cannot pass into the cell and provide 
energy without insulin.

a.) True	 b.) False
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Did You Know?

The liver can also make glucose 
from other nutrients, but most of 
the glucose that is used by the 
body comes from carbohydrates 
in food.

Fast Fact

If you eat more carbohydrates than 
the body needs and more than the 
liver can store, the excess glucose 
is stored as FAT!

Fast Fact

Glucose is found and can be measured 
throughout the body. Glucose or sugar is 
most commonly measured in the blood, 
and this is why it is often called “blood 
sugar” or “blood glucose.”



All people with or without diabetes must have insulin in 

order for glucose to move into their cells. In a person 

without diabetes, the pancreas produces insulin 

continuously. The amount of insulin made by the 

pancreas varies depending on how much glucose is 

available in the blood. When there are small amounts of 

glucose in the blood, such as between meals or during 

sleep, the pancreas produces very small amounts of 

insulin. This is called basal insulin. 

Basal insulin is produced in tiny amounts, every few minutes, 24 hours a day. This tiny 

amount of insulin is always available in the blood and is responsible for moving glucose 

into the cells and keeping glucose levels in balance between meals and during sleep. The 

pancreas increases or decreases the amount of basal insulin it makes based on  the 

body’s varying needs throughout the day. “Basal” simply means a base or baseline 

amount. This may also be called “background” insulin.

There are times when the body needs more than just basal insulin, such as after eating.  

During these times, the pancreas produces larger amounts of insulin called bolus insulin. 

Bolus insulin covers the extra glucose that enters the blood from carbohydrate foods that 

were eaten.

“Bolus” simply means a large amount. 
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How does insulin help glucose 
move into the cell?

First, insulin attaches itself to a special 
place on the cell (called the receptor 
site). Then a chemical reaction occurs 
that allows glucose to move through the 
cell wall and into the cell. This is why 
insulin is sometimes said to be the “key” 
that unlocks the cell.

Diagram here of basal/bolus insulin 
secretion.

Section 2 Insulin



Key Learning Points
• The body must have a continuous supply of insulin.

• Insulin lowers glucose levels. Insulin helps move glucose out into the cells where it is 
used for energy.

• The pancreas produces insulin in tiny amounts 24 hours a day. This is called basal 
insulin.

• Insulin is also produced in larger amounts, called bolus insulin.

• Basal insulin helps glucose move into cells between meals and while sleeping.

• Bolus insulin is additional insulin produced by the pancreas to cover the higher levels of 
glucose in the blood after eating.

Review Questions 

1. The body needs insulin to help glucose move into the cells

a.) True   	 b.) False

2. The tiny amounts of insulin produced around the clock keep glucose levels in 
control between meals and during sleep. This insulin is called:

a.) Basal Insulin	 b.) Bolus Insulin

3. The large amounts of insulin are produced to cover the rise in glucose that 
occurs after eating. This insulin is called:

a.) Basal Insulin	 b.) Bolus Insulin

4. When insulin is not available, glucose stays in the blood, causing blood glucose 
levels to become high and cells become starved for energy. 

a.) True	 b.) False
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Did You Know?

Glucose is the purest form of energy the body can use. When the body uses glucose for energy 
almost no waste products are produced. When insulin is not available (even though there may be 
plenty of glucose available) the body is forced to use fat as its primary source of energy.  When 
fat is used as the primary source of fuel, many waste products are produced. These waste 
products are called ketones. Ketones are very acidic and extremely difficult for the body to clear 
out of the blood.  If the body goes without insulin and is forced to use fat for energy, ketones 
begin to accumulate in the blood. High blood sugars coupled with high levels of ketones in the 
blood can result in a serious condition called Diabetes Ketoacidosis. You will learn more about 
this condition, often referred to as DKA, later.



Maintaining a balance between glucose and insulin is extremely important for good health. 
If a balance is not maintained glucose levels go to high 
(not enough insulin) or too low (too much insulin).

When a person does not have diabetes, the balance 
between glucose and insulin occurs automatically.  When 
learning about glucose you learned that this balance is 
maintained so well that glucose levels rarely move out of 
the average range (70 mg/dL to 120 mg/dL).

This careful balance is made possible because the 
pancreas and the liver work together using a check and 
balance system.  The liver stores and releases glucose, 
and the pancreas makes two hormones that help balance 
the glucose levels in the blood and interstitial fluid.  One of 
these hormones is insulin, which (as you learned earlier) 
helps lower glucose levels.  The other hormone is called glucagon.  Glucagon helps raise 
or increase glucose levels in the blood.

Glucagon’s Role

When glucose levels begin to drop below the average range, the pancreas senses that 
glucose levels are going too low and releases the hormone glucagon.  Glucagon alerts the 
liver that it needs to release some of its stored glucose. When the liver releases stored 
glucose, the blood sugar levels begin to rise. This prevents glucose levels from going lower 
and keeps glucose levels within the average range.

Insulin’s Role

When blood glucose levels begin to rise above the average range, the pancreas stops 
producing glucagon and begins releasing insulin.  Insulin moves into the blood and helps 
move glucose from the blood and into the cells.  Insulin also alerts the liver to begin storing 
any extra glucose that may be available.  This prevents glucose levels from going too high.

It is the alternating release of glucagon and insulin by the pancreas, along with the 
alternating storage and release of glucose by the liver that allows the body to maintain 
glucose levels in the average range. 
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Let’s Get The Facts Straight

Glucose is a special type of 
sugar the body uses for energy.

Glycogen is the stored  form of 
glucose.

• Glucagon is a hormone that 
helps increase glucose levels in 
the blood.

• Insulin is a hormone helps 
lower glucose levels in the 
blood.

Sect ion 3 Glucose and Insulin: A 
Balancing Act



Key Learning Points

• The pancreas helps to maintain the glucose and insulin balance by alternating the 
production of two hormones, glucagon and insulin.

• Glucagon increases glucose levels by signaling the liver to release stored glucose.

• Insulin lowers glucose levels by helping glucose move from the blood and into the cells.

• The liver helps to maintain the glucose and insulin balance by alternating between:

1.  Storing extra glucose when it is available 

•Note: insulin must be available in order for the liver to store glucose

2. Releasing glycogen (stored glucose) when blood glucose levels are low.

•Note: Glucagon must be available in order for the liver to release stored glucose

Review Questions 

1. Besides insulin, the pancreas makes what other hormone?

a.) estrogen	 b.) glucagon	 c.) glycogen

2. Insulin helps to _______ glucose levels.

a.) raise	 b.) lower

3. Glucagon helps to _______ glucose levels.

a.) raise	 b.) lower

4. Glucagon signals to the liver to release stored glucose.

a.) True	 b.) False

5. When glucose levels begin to rise above the average range, the pancreas stops 
producing glucagon and begins releasing insulin.

a.) True	 b.) False

6. When glucose levels begin to drop below the lower end of the average range, 
the pancreas stops producing insulin and begins releasing glucagon.

a.) True	 b.) False
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Did You Know? (This is important but may need to be moved to another section.)

The liver cannot release stored glucose when there is excess insulin in the blood Therefore, when 
too much insulin has been given, either by injection or with a pump, low blood sugars should be 
treated by eating 15 grams of carbohydrate to promptly increase the glucose levels.



An insulin pump can deliver insulin closer to the way the human pancreas delivers insulin. 
When a person is not affected by diabetes, the pancreas produces the right amount of 
insulin when it is needed. When a person develops diabetes, the pancreas cannot 
consistently produce enough insulin to meet the body’s needs. When this occurs insulin 
must be given by injection or an insulin pump. 

When taking insulin injections, it is not always clear how much insulin is available for your 
body to use during different times of the day. It is also difficult to distinguish how much 
insulin is being used as basal insulin and how much is being used for food. With insulin 
pump therapy how much and when you are receiving insulin is very clear. And the 
background (basal) and food (bolus) insulin are clearly separate.  

1. Basal Rate Insulin: With insulin pump therapy, basal rates can be programmed to 
deliver small amounts of background insulin continuously throughout the day and night. 
Similar to the pancreas, the pump’s delivery of basal insulin is given to meet the body’s 
insulin needs between meals and during sleep. The pump delivers basal insulin at 
various rates to meet your varying basal needs throughout the day and night.

2. Bolus Insulin:  The pump can also deliver larger amounts of insulin when you eat or 
have a high blood sugar.  You simply tell the pump what your blood sugar is and how 
many carbohydrates you plan to eat, and the pump delivers the amount of insulin 
needed to cover your food or correct the high blood sugar. A special feature called the 
“Bolus Wizard” will help you calculate exactly how much insulin you will need for food 
and/or to correct high blood sugars.

Rapid Acting Insulin is a great advantage to using insulin pump therapy. The pump uses 
rapid acting insulin instead of longer acting insulin.  Rapid acting insulin acts much like 
insulin made by the pancreas.  It gets into the blood quickly (within 10 to 15 minutes after 
it is given), acts quickly (its strongest effects are 1 to 11/2 hours after it is given), and is 
used up faster than longer acting insulin 
(usually within 4 1/2 to 5 hours after it is 
given).  Sound exciting?  It is exciting…not 
only can your blood glucose be easier to 
manage and in better control, but your life 
can be easier.
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Did You Know? Your insulin pump also has a  
feature called the temporary basal rate that 
can be set to accomodate temporary 
changes in basal insulin needs. For example, 
the rate can be increased during exercise, or 
increased during illness.

Sect ion 4  	Insulin Pumps Work 
Similar to the Pancreas



Key Learning Points
• Insulin pump therapy delivers insulin similar to a healthy pancreas.

• The pump uses only rapid acting insulin.

• Rapid acting insulin moves into the blood faster, helps lower blood glucose more quickly 
and is used up faster than any other type of insulin available today.

• The pump can be programmed to deliver basal insulin in tiny amounts around the clock.

•Those rates can be programmed for different amounts at different times of the day.

•The temporary basal feature allows you to temporarily adjust your basal rate to 
accommodate unexpected changes or special situations where activity level, diet or 
illness is causing your body to require either more or less basal insulin than normal.

• With the help of the “Bolus Wizard”, you can determine how much insulin is needed to 
cover food and/or correct high blood glucose.

Review Questions
1. What is the only type of insulin used for insulin pump therapy?

a.) long acting insulin	b.) rapid acting insulin	 c.) basal insulin

2. Rapid acting insulin begins to work 4 to 5 hours after it is given.

a.) true	b.) false

3. The pump can deliver insulin in the following two ways:

a.)  rapid acting and long acting	 b.)  basal and bolus

4. The insulin that can be programmed to deliver continuously at varying rates or 
amounts to better match the body’s needs at different times of the day is:

a.)  basal insulin	 b.)  bolus insulin	 c.)  long acting insulin

5. Name the two reasons a bolus may be given on insulin pump therapy.

______________________	 _______________________
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Injected insulin and insulin delivered through a pump do not work the same. This means 
you will treat your high and low blood sugars differently when using an insulin pump. 

Injection Therapy:  Injection therapy typically consists of giving two different types of 
insulin that are taken by injection, several times each day.  Rapid or short acting insulin is 
usually combined with either intermediate or long acting insulin and is used to cover food 
intake.  The intermediate or long acting insulin “pools” under the skin. The long acting 
“pooled” insulin is absorbed slowly. This absorption usually takes somewhere between 12 
to 24 hours (length of time depends on type of insulin).  This insulin is used to cover the 
body’s basal insulin needs. Injection therapy is easy for patients to learn; however, there 
are some “trade-offs” between the ease of use and the type of control people experience. 
If a person tries to maintain tight control, they often have frequent low blood sugars.  The 
points listed below help explain some of the issues with using longer acting insulin. 

Once long acting insulin is injected it cannot be adjusted. It cannot be increased or 
decreased for spur of the moment activities or changes in daily routine. Tight glucose 
control during sleep and exercise is also difficult to maintain because it cannot be 
increased or decreased exactly to meet needs at specific time of the day. Therefore, most 
patients trade off running “a little high” to avoid having low blood sugars. In addition, the 
absorption, length of action, and peak of action time is unpredictable and differs from day 
to day with long acting insulin. This contributes to erratic glucose control and many 
unexplained high and low blood sugars.

Insulin Pump Therapy:  Insulin pumps only use rapid acting insulin. Rapid acting insulin 
stays in your body for about 4 to 5 hours after it is given. Knowing how long rapid acting 
insulin lasts makes it easy to track the amount of insulin that is currently active. Insulin 
deliver can be changed or even stopped immediately if needed. The basal delivery of 
insulin can be adjusted to meet your body’s varying needs throughout the day and night. 
There is however one safety measure you need to learn. If insulin delivery stops or is 
interrupted for more than an hour or two, your glucose levels will rise faster than you may 
be accustomed to, because rapid acting insulin is used so quickly. When there is no insulin 
available, your body will begin to use fat for energy and ketones will be produced.  

PLEASE realize that this is why you must check glucose levels regularly throughout the day 
in case your infusion site has pulled out without you realizing it. 

Medtronic Diabetes

Chapter 1 15

Sect ion 5 The Difference In 	 	
	 Insulin Treatments



Key Learning Points

• Injection therapy uses either intermediate or long-acting insulin to cover basal needs.
• Longer acting insulin’s erratic absorption contributes to many unexplained high and low 

blood sugars. 
• Pump therapy uses only rapid acting insulin.
• Rapid acting insulin is very predictable in its absorption length of time it is active.
• Basal delivery on a pump can be adjusted and delivered to meet varying basal needs 

throughout the day and night.
• Basal insulin is only active for 4 to 5 hours.
• If insulin infusion becomes interrupted for more than a couple of hours glucose levels will 

begin to rise. 
• Because rapid acting insulin is used quickly, the body will begin to use fat store more 

quickly than it does when using longer acting insulin. 
• When fat stores are burned, ketones are produced as a by-product.

Review Questions

Injection therapy uses what types of insulin?

a.) rapid or short acting  b.) long acting  c.) both

2. Pump therapy uses what type of insulin? 

a.) long acting  b.) rapid acting c.) neither

3. The pump controls the precise amount of how much basal insulin is being 
delivered throughout the day. 

a.) true b.) false c.) maybe

4. After several hours of missing insulin, the body is forced to rely on fat for fuel, 
causing the production of ketones.

a.) true b.) false
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Knowing how and being prepared to mange small problems when they occur usually helps 
a person avoid more serious problems in the future. This basic principle is also true for 
insulin pump therapy.

The safety guidelines contained in this section will help you become comfortable with 1.) 
recognizing potential problems and 2.) taking action to prevent a problem from developing.

This section focuses on safety guidelines regarding: 

· Preventing and Treating Low Blood Sugars 
o  How to treat a low when one occurs

· Preventing and Treating High Blood Sugars 
o  How to properly handle highs when they occur

· Prevention of DKA

· Blood Glucose (BG) Monitoring

· Sick Day Safety Rules

Insulin pump therapy requires that you learn a few new rules for managing your diabetes. 
Making these “best practices” a routine part of your glucose management will help you 
recognize and avoid problems. This will help ensure that you obtain the maximum benefit 
from pump therapy. 

You will no longer be using long acting insulin; therefore, you will treat high and low blood 
sugars differently when on pump therapy. This is true because an insulin pump only uses 
rapid acting insulin. 

Please read the following section in its entirety at least twice to be sure you fully 
understand how to take care of lows, treat highs and prevent the development of DKA.
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Low Blood Sugars (Hypoglycemia)

One of the main goals of managing your diabetes is to obtain good glucose control 
without increasing the frequency or severity of low blood sugars. While lows cannot be 
completely avoided on pump therapy, most people find that they occur less often and are 
less severe than with injections.  

What Causes Low Blood Sugar?

To put it simply - TOO MUCH INSULIN!
A low blood sugar occurs if a person has too much insulin “on board” for:  

· The amount of food eaten
· Correcting a high blood sugar
· Exercise and activity level changes
· Drinking alcohol    

Low blood sugars occur when there is more insulin than the body than needs at that 
particular time. The extra insulin moves all of the available glucose out of the blood and 
into the cells.  Suddenly the body does not have enough glucose available for the brain to 
think clearly and for the body to function well. You should treat a low blood sugar as soon 
as it is noticed. Fast treatment of lows help prevent more serious lows from occuring. 
When a person is taking insulin, there are two types of lows that can take place.  One is 
called mild and the other is called severe hypoglycemia. 

Mild Hypoglycemia:   With this type of hypoglycemia, you realize that your glucose levels 
are low. You are able to eat or drink by yourself to fix the low glucose. These are low blood 
sugars that you recognize and manage on your own. Symptoms may include shaking, 
sweating, irritability, paleness.

Severe Hypoglycemia:  With this type of low blood sugar, you do not realize that your 
glucose levels are low.  In situations like this, another person helps you to correct the low. 
This type of hypoglycemia may involve mental confusion, unconsciousness, or seizure.

Number One Goal for Treating Low Blood Sugars:
Avoid / Prevent Severe Hypoglycemia
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Important Safety Rule
DO NOT operate a motorized vehicle or go to sleep unless your 

BG is greater than 100 mg/dL.



Treating Low Blood Glucose  (BG)

Regardless of how you take insulin (by injection or pump therapy) you should always keep 

something with you to treat a low blood sugar. Having a plan in place, and establishing a 

routine of how to treat lows will help you manage the low correctly when one occurs. Use 

the 15-15 Rule for treating lows when using pump therapy. 

15 - 15 Rule

 If BG falls below 70 mg/dL:

1. Eat 15 grams of carbohydrate
2. Recheck BG in 15 minutes
3. If BG is still below 70 mg/dL, repeat steps 1 & 2 until BG returns to normal range

Note: If BG is less than 50 mg/dl, eat 20 - 30 grams of carbohydrate to treat the 
low.

Recommended Items for Treating Lows:

These items are easy to carry with you and contain about 15 grams of carbohydrate:

• 3 to 4 Glucose tablets 

• 5 jelly beans or gum drops

• Small box of “Juicy Juice”

• Small packet of table sugar

Other Items for Treating Lows:

These items are not as easy to carry with you, but are usually easy to access and contain 

about 15 grams of carbohydrate:

• 4 oz. of juice or soda (not diet)

• 8 oz. of milk (low or non-fat)

• 1 tbsp. of sugar or honey
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Treating Severe Lows

Glucagon Emergency Kit

Everyone who takes insulin should keep a glucagon emergency kit on hand in case of 
severe low blood sugar.  This is also true for insulin pump therapy Although rarely used, 
glucagon can be given by injection to help raise blood sugar if glucose levels drop so low 
that you become unconscious or unable to eat or drink safely.

Glucagon Emergency Kit

· Glucagon Emergency Kits are a prescription item
· They should be replaced upon usage or by / before the expiration date  
· Glucagon injections are given by a family member or some other individual who is 

assisting you when experiencing the low 
· Ensure that family members are trained on how to administer glucagon.  It may be 

helpful for them to write the instructions in their own words on a note card and 
attach this to the glucagon kit.

A glucagon kit contains a small vial of glucagon (white power) and a syringe of liquid.  The 
liquid and powder must be mixed together before giving.  Individuals who may be 
responsible for giving glucagon should read carefully and fully understand the instructions 
for giving glucagon.
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Did You Know?   Over treating lows is a common mistake.  Many people want to 

eat or drink until they “feel” better.  It usually takes 10 to 15 minutes for even “fast-

acting” carbohydrates to move into the blood and raise glucose levels.  If you are not 

careful you will eat a lot more than 15 grams in those 15 minutes!  Try not to fall into 

this trap. Over treating lows will cause glucose levels to go very high after the low. 

This leads to a need for additional insulin to bring the high BG level back down into 

normal range. This “low-high” “yo-yo” effect is very hard on your body.  To minimize 

this problem, always treat lows using the 15-15 Rule.

Reminder... Glucagon is the hormone that alerts the liver to release stored glucose.  When 
excessive insulin is in the blood, the liver cannot release glycogen (stored glucose).  An  
injection of glucagon enables the liver to release the stored glucose.



Key Learning Points:

•Low blood sugars occur when there is more insulin in the body than needed.

•Mild hypoglycemia is recognized and managed by you. You recognize how you feel and 

you’re able to eat or drink something to correct the low glucose.

•Severe hypoglycemia happens without you recognizing it. Another person must assist 

you in correcting the low. It may involve mental confusion, unconsciousness, or seizure.

•Your number one goal when treating low blood sugars is to prevent severe hypoglycemia.

•Use the 15-15 Rule for treating lows when using pump therapy. 

•Always keep a glucagon emergency kit on hand in case a severe low blood sugar should 

occur. This is available by prescription.

Review Questions 

1. What causes low blood sugar?

a.) more insulin than the body needs b.) too little insulin c.) too much glycogen

2. What is the 15-15 Rule?

a.)  Eat 15 grams of carbohydrate b.) Re-check blood glucose in 15 minutes

c.)  If blood glucose is still below 70 mg/dL, repeat the process until it returns to normal d.) 
all of the above

3. How might you over treat a low? 

a.) eating until you “feel better”  b.) not eating at all

4. What is the recommended method of treating a low? 

a.) take 3 to 4 Glucose tablets b.) eat 5 jelly beans or gum drops c.) Drink small box of 
“Juicy Juice” d.) Take a small packet of table sugar e.) any of the above
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High Blood Sugar (Hyperglycemia)

High blood sugars or hyperglycemia occur when there is more glucose than insulin in the 
blood.  There are many things that cause glucose levels to go high, and there are some 
specific things you need to know about how to treat high blood sugars.  We will discuss 
these in great detail in just a moment. First let’s talk about two major distinctions about 
high blood sugars that you will need to understand and recognize.

Most hyperglycemia is a result of not having enough insulin to keep glucose in a good 
range, but still having enough insulin for the body  to use glucose as its primary source of 
fuel. While this type of hyperglycemia is serious and can cause damage to occur to your 
body (“long term complications”) it is not an immediate life threatening situation.  However, 
there is a time, when hyperglycemia can become life-threatening if not handled correctly.  
Although rare, if hyperglycemia occurs because  there is no insulin available, blood sugars 
will climb quickly.  Remember when  no insulin is available, the body must resort to using 
fat stores for energy.  When fat is used for the main source of energy, ketones are 
produced in large amounts and DKA can develop. DKA is a serious condition that can 
almost always be avoided if caught in the early stages.  Because you are using only rapid 
acting insulin with pump therapy, it is important for you to understand that if your insulin 
infusion is interrupted for longer than a couple of hours, your blood sugars will begin to rise 
quickly and your body will begin to use fat for energy sooner than when you are using a 
longer acting insulin.  This is why checking blood sugars regularly and responding to high 
blood sugars appropriately is such an important part of managing your diabetes with 
pump therapy. 

Major Causes of Hyperglycemia

Stress:  Stress or emotional upset can cause glucose to run higher than normal.
Illness/Infection:  Most people who have diabetes know that when they are not feeling 

well whether it is with a cold, flu, or stomach virus, blood sugars run much higher than 
usual.  Infections (of almost any kind) also cause high glucose levels.

Medications:  Certain medications (both prescription and over-the-counter) can also 
cause high glucose.  It is a good idea to always discuss the medications you take with 
your physician to see if they will affect your glucose levels

Food:  Eating food (especially carbohydrates) that has not been covered by the right 
amount of insulin.  Possibly caused by not counting carbs correctly, or not giving enough 
insulin (through perhaps missing a bolus) is often a cause of hyperglycemia. Keep in 
mind, that insulin can also lose its strength if exposed to heat /cold or if expired.

Not receiving insulin from the pump: This is specific to insulin pump therapy, so it is a 
new concept for you.  High BGs can occur if the infusion set becomes dislodged, 
clogged, or is leaking. Although this rarely occurs, it must also be considered when 
troubleshooting and trying to identify the possible cause of an unexplained high blood 
sugar.
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Diabetes Ketoacidosis (DKA)
Diabetes ketoacidosis (DKA is caused when there is little to no insulin available, and the 
body is forced to use fat as its primary source of fuel.  DKA can almost always be avoided 
if it is caught in the early stages and treated promptly.  The following is a brief outline of 
some of the things that occur as DKA develops.

When there is little to no insulin available in the body:
· The body can not use glucose as it primary source of fuel
· Glucose levels begin to climb higher and higher
· The body must resort to using fat for fuel.
· When fat is used, waste products called ketones, are produced.  
· Ketones are acidic and must be cleared through the kidney.  
· If insulin is not provided promptly, more ketones are produced than can be cleared 

by the kidney and ketones begin to accumulate in the blood
· High glucose levels cause the body to become dehydrated (dehydration results in 

increased thirst and urination)
· Nausea, vomiting, and/or stomach cramps are also very commonly seen with the 

development of DKA
· If not corrected unconsciousness/coma and difficulty breathing can develop.
· If not corrected breathing difficulty can also develop.

If ketone levels are moderate to high, and/or if nausea or vomiting are present contact 
you health care provider immediately, and/or go to the nearest emergency room. 

If you have difficulty breathing, contact your health care provider and/or go to the 
nearest emergency room. 

DKA is a serious condition that requires immediate medical attention.

If Ketones are Present
· Notify your heath care provider
· Give supplemental insulin as directed by your health care provider
· Drink plenty of water
· Do not eat

Symptoms of DKA
· High blood glucose levels
· Ketones
· Nausea/Vomiting/Abdominal pain (cramps)
· Breathing difficulty
· Unconsciousness
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Did You Know? High fat foods, like 
chocolate, should not be used to treat 
lows.  High fat foods take longer to 
digest, and it takes longer to move the 
glucose into the bloodstream. 



Treatment of Hyperglycemia And The Prevention of DKA

The most important goals of treating hyperglycemia are: 
1) to prevent Diabetic Ketoacidosis (DKA), and 
2) to delay or prevent diabetes complications that result from extended periods 

of exposure to hyperglycemia.

Now that you are on pump therapy, hyperglycemia and the development of ketones can 
occur faster than you are accustomed to because insulin pump therapy delivers rapid-
acting insulin, and rapid-acting insulin acts for a shorter period of time than when you were 
using longer acting insulin with injections. Checking blood sugars regularly and responding 
appropriately to high blood sugars will help you prevent hyperglycemia and ketones. To 
prevent the development of DKA, follow these guidelines:

If BG is 250 mg/dL or Higher: CHECK for KETONES

If You Have POSITIVE  KETONES

1. Give an insulin correction dose by injection (use a syringe).

2. Change out your infusion set, reservoir and insulin.

3. Troubleshoot your insulin pump to see if there is a problem with your pump or infusion set 
(Follow the Troubleshooting Guidelines in Ch. 4).

4. Check glucose every 1 to 2 hours and give insulin by injection (use a syringe) until glucose 
levels are normal.

· If glucose levels continue to climb or do not begin to decrease within 1 to 2 hours after 
giving the injection, notify your health care professional or go to the nearest emergency 
room.

If You Have NEGATIVE  KETONES

1. Give a correction dose of insulin (consult the Bolus Wizard and use your pump to 
deliver the insulin).

2. Recheck your glucose level in one hour.

3. If glucose levels have started to decrease, continue monitoring until normal levels are 
achieved.

4. If glucose levels have not started to decrease, 1 hour after the first correction:
- Give a correction dose of insulin using a syringe.
 - Troubleshoot your insulin pump and infusion set.
- Change out your infusion set, reservoir, and insulin.
- Continue to monitor glucose levels until normal.
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Key Learning Points

• High blood sugars or hyperglycemia occur when there is more glucose than insulin in 
the blood. 

• If left untreated, hyperglycemia can cause immediate life threatening problems as well 
as long term complications.

• Keeping glucose levels in good control reduces the risk of developing complications.

• Long term complications can affect any part of the body. The areas most commonly 
affected are the eyes, kidneys, and nerve endings.

• DKA is an immediate, life threatening, complication caused by a combination of very 
low insulin levels, high blood sugars, and ketones.

• Because insulin pump therapy delivers rapid-acting insulin, hyperglycemia can occur 
more rapidly, and the onset of DKA can occur faster if insulin delivery is interrupted for a 
period of time.

• To prevent these serious complications, it is important for you to check glucose levels 
and ketones as instructed.

Review Questions 

1. What causes high blood sugar?

a.) more glucose than insulin in the blood b.) too little fat c.) too much glycogen

2. What should you do regularly to prevent hyperglycemia?

a.)  check glucose levels and ketones b.) give extra insulin “just in case”

c.) eat fats d.) none of the above

3. What causes DKA? 

a.) a combination of very low insulin levels, high blood sugars, and ketones.  b.) too much 
protein in the diet c.) neither

4. Why can hyperglycemia occur more rapidly with pump therapy? 

a.) it uses short acting insulin b.) it uses rapid acting insulin c.) neither
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Blood Glucose (BG) Monitoring

Checking glucose levels regularly and responding appropriately to those glucose levels, are 
the two most important things you can do to ensure your safety and success on insulin 
pump therapy.

Check BG A Minimum of 4 to 6 Times A Day

Routine Monitoring Schedule  

 Check BG as follows:

· When you awake in the morning
· Before each meal 
· Bedtime
· Occasionally during the night (mid-sleep)

Use this schedule most of the time.  Use this schedule when glucose levels are in good 
control most of the time, and you are not experiencing problems with frequent highs or 
lows.

Check BG 8 to 10 Times A Day

Intensive Monitoring Schedule

Check Glucose:

· When you awake
· Before each meal (breakfast, lunch, supper)
· 2 Hours after each meal (breakfast, lunch, supper)
· Bedtime
· Mid-sleep (or every 3 to 4 hours during sleep)

Use this schedule when: 
1) You first start pump therapy 
2) Anytime you are having problems with your glucose control (highs or lows).  

Monitoring glucose as directed above will help pinpoint and uncover the cause of glucose 
problems and allow you and your physician to make appropriate adjustments to your 
pump settings.
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Key Learning Points

· Regularly checking and responding to glucose levels helps allows you to catch lows 
and highs early and prevent complications from developing.

· Glucose levels should be checked at least 4 to 6 times a day
o When you awake
o Before each meal
o Bedtime
o Mid-sleep

· Follow the routine monitoring schedule when glucose levels are in control
· Use the intensive monitoring schedule when first starting pump therapy and whenever 

you are experiencing problems with your glucose control

Review Questions:

1. Blood sugars should be checked a minimum of ___ to ___ times a day.

2. When your glucose levels are in good control and you have not experienced any 
problems with highs and lows, which schedule should you follow?

a.) Routine Monitoring Schedule  b.) Intensive Monitoring Schedule

3. When your glucose levels are not in good control and you have been experiencing 
problems with highs and lows, which schedule should you follow?

a.) Routine Monitoring Schedule  b.) Intensive Monitoring Schedule

4. What time of day should glucose levels be checked?

	 a.) When you awake  b.) Before each meal  c.) Bedtime  d.) Mid-sleep
	 e.) All of the above
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If You Get Sick

Illness and infections of any type, typically cause glucose levels to run higher than normal.   
Because illness causes high blood sugars, the risk of developing diabetes ketoacidosis 
(DKA) increases when you are sick. Therefore, glucose levels and ketones must be 
checked frequently during illness.  Monitoring your BG and checking for ketones 
cannot be over emphasized.

The remainder of this section will help you with general safety guidelines during illness and 
the prevention of DKA.  Please check with your physician regarding specific safety 
precautions you should use. 

Sick-Day Instructions  

· CHECK BG every 2 hours
· CHECK for ketones in urine every time you urinate
· Drink plenty of clear / non-carbohydrate containing  fluids to prevent 

dehydration
· Notify your physician if you experience nausea, vomiting, and/or stomach 

pain (If these symptoms are accompanied with high glucose levels and ketones they 
may indicate the development of DKA.)

· Notify your physician if you have moderate or high ketones
· Notify your physician if your glucose levels continue to run high or if your do 

not feel you can regain glucose control.

Sick-Day Supplies  

It is wise to keep a few supplies on hand in case you become ill.  Some of the most 
common recommended items include:

· Sugar-free liquids (i.e., diet drinks, bouillon, chicken broth). These can be used to 
replace lost fluids and prevent dehydrations.

· Fluids that contain sugar (i.e., regular soda, popsicles, jell-o)  These can be used 
to replace needed calories if you are unable to eat.

· Extra glucose strips 
· Ketone strips
· Sugar-free Medications for fever, cough, congestion, nausea / vomiting
· Thermometer

Remember!   Insulin is required even when you are not able to eat because of a stomach virus. You should 
NEVER stop the delivery of your insulin unless specifically instructed to do so by your health care provider.
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Key Learning Points

•Illness and/or infections of any type, typically cause glucose levels to run higher than 
normal.
•When you are ill you are at a greater risk of developing DKA.
• This is why it is important to check glucose levels every two hours and to check for 
ketones with any illness.
•Following sick day directions and keeping sick day supplies on hand will help you avoid 
complications.

Review Questions:

Illness often causes:
a.) high blood sugars  b.) dehydration  c.) both

2. When you are sick glucose levels should be checked:
a.) every 4 hours  b.) every 2 hours c.) whenever possible

3. During illness you should check for ketones in your urine:
a.) every 2 hours  b.) every 4 hours c.) every time you urinate

4. To avoid dehydration what should you do?
________________________________________________________________

5. Notify your physician if:
a.) you have nausea, vomiting or stomach pain  b.) if your glucose levels continue to run 

high c.) if you have moderate or high ketones d.) all of these

6. What supplies should you keep on hand in case of illness?
a.) sugar free liquids b.) fluids that contain sugar c.) extra glucose strips and ketone strips 

d.) thermometer e.) Sugar-free medications for fever, cough, congestion, nausea / 
vomiting f.) all of the above
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Did you know?  The signs and symptoms of DKA are 
basically the same as the symptoms experienced with 
flu or a stomach virus (nausea, vomiting, stomach pain) 
PLUS High Blood Sugar and Ketones!

Did you know?.  Although DKA rarely 
occurs, it occurs more frequently in 
individuals who have type 1 diabetes 
(individuals whose pancreas makes no 
insulin).
DKA rarely occurs in people who have 
type 2 diabetes.


