
Diabetes Care Tasks at School: 
What Key Personnel Need To Know

DIABETES MEDICAL MANAGEMENT 
PLAN (DMMP)

Presenter Notes
Presentation Notes
The American Diabetes Association’s Diabetes Care Tasks at School: What Key Personnel Need to Know is a training curriculum that consists of PowerPoint modules with corresponding video segments, pre-/post-tests and other helpful resources.
This training is based on and should be used in conjunction with the 2016 “Helping the Student with Diabetes Succeed: A Guide for School Personnel”, a guide developed by the National Diabetes Education Program (NDEP), which is a federally sponsored partnership of the National Institutes of Health (NIH) and the Centers for Disease Control and Prevention and over 200 partner organizations. Training participants should read the NDEP guide prior to this training in order to gain a full understanding of the requirements of appropriate school diabetes care. Participants should have a copy of the guide during this training and for future reference. The guide can be found on the web at http://www.ndep.nih.gov.
Some key points about the overall training:
Overall objective: The overall goal is to optimize both health and learning for students with diabetes by providing diabetes care training to school personnel about how and when to perform routine and emergency diabetes care tasks for students, under the supervision of a school nurse or another qualified health care professional. Completion of training will help prepare school personnel to perform diabetes care tasks, ensuring that health needs are addressed in times and locations when a nurse is not available.                                   
Rationale: The school nurse, when available, is the most appropriate person in the school setting to provide care for a student with diabetes. However, many schools do not have full-time nurses. Even for schools that do, the nurse may not always be available during the school day, during school-sponsored extra-curricular activities or field trips to assist with routine care and emergency care.  Trained school personnel must be available to perform and assist the student with diabetes care tasks. 
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GOAL: OPTIMAL STUDENT HEALTH 
AND LEARNING

2

Each student should have a Diabetes Medical Management 
Plan (DMMP) as the foundation for all school-based care. 

Presenter Notes
Presentation Notes
This training component created specifically for school nurses and non-medical school
personnel who perform diabetes care tasks at school.          

These components are:
• Diabetes Basics
• Diabetes Medical Management Plan
• Hypoglycemia
• Hyperglycemia
• Blood Glucose Monitoring
• Continuous Glucose Monitoring
• Glucagon Administration
• Insulin Basics
• Insulin by Syringe and Vial
• Insulin by Pen
• Insulin by Pump
• Ketones
• Nutrition and Physical Activity
• After-School Programs, Sports and Camps
• Before- and After- School Care
• Childcare
• Psychosocial Aspects
• Legal Considerations

This unit is about the Diabetes Medical Management Plan.
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Why the Diabetes 
Medical 

Management Plan is 
important

What other kinds of 
plans are most often 

used

The purpose, 
content, and 

person(s) responsible 
for each kind of plan 

LEARNING OBJECTIVES

Participants will be able to understand:

3

Presenter Notes
Presentation Notes
Participants will be able to understand:
Why the Diabetes Medical Management Plan in important
What kinds of plans are most often used to document diabetes care and accommodations in schools
The purpose, content, and person(s) responsible for each kind of plan.  �How the plans work together to ensure that students with diabetes are not only safe at school, but also successful in school.
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• Basis for all school-based diabetes care plans

• Developed by the student’s personal health care team and 
parent/guardian and signed by a member of student’s 
personal health care team

• Individualized

• Implemented collaboratively by the school diabetes team:
− school nurse
− the student 
− parent/guardian 
− other school personnel

DIABETES MEDICAL MANAGEMENT 
PLAN (DMMP)

4

Presenter Notes
Presentation Notes
The Diabetes Medical Management Plan (DMMP) is the foundation for the development of all school-based care plans.   The DMMP is the medical basis for an Individual Health Care Plan (IHP) written by the school nurse, a Section 504 accommodations plan or Individualized Education Program (IEP), and Emergency Care Plans for Hypoglycemia and Hyperglycemia.  

A DMMP should be implemented for every student with diabetes. (This type of plan might go by a different name in some school districts, or by some health care providers. ) 
The  DMMP is developed and signed by the student’s personal health care team and parent/guardian with the specific needs of an individual student in mind.   It should detail the elements of care and assistance for that student.  
Once the DMMP has been provided to the school, it is implemented collaboratively by the school diabetes team, which includes the school nurse, student, parent/guardian, and other school personnel.   
Details regarding how, when, where and by whom the elements of  the DMMP will be implemented should be documented in writing.  Many school districts have their own health forms where the school nurse documents information on diabetes care.  
Additionally both health and academic accommodations related to diabetes should be included in broader education plans for students with disabilities.  
For example, under Section 504 of the Rehabilitation Act of 1973, a federal law, students with diabetes are entitled to accommodations to ensure equal access to public education.  A 504 plan should be written to document diabetes-related accommodations needed by an individual student.  
Some students with diabetes will also be eligible for special education. For these students, diabetes care needs should be documented in the Individualized Education Program (IEP) that is required by another federal law, the Individuals with Disabilities Education Act (IDEA).

Information and a sample DMMP and 504 plan can be found on the American Diabetes Association Website at:  
http://www.diabetes.org/advocacy-and-legalresources/discrimination/school/504plan.jsp
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Emergency contact information

Level of self-care

Blood glucose monitoring

Insulin/medication administration

Glucagon administration

Meal and snack schedule

Physical activity and sports

Recognition and treatment of hypoglycemia and hyperglycemia

DMMP INFORMATION

5

Presenter Notes
Presentation Notes
The DMMP should include the following information: 

Emergency contact information
Level of self-care
Blood glucose monitoring
Insulin/medication administration 
Glucagon administration
Meal and snack schedule
Physical activity and sports
Recognition and treatment of hypoglycemia and hyperglycemia

The DMMP, which will be different for each student, specifies the dosage, delivery system, and schedule for blood glucose monitoring, insulin/medication administration, glucagon administration, ketone monitoring, meals and snacks, and physical activity.

The 504, IEP, or other education plan, and the IHP, which are based on the Diabetes Medical Management Plan, should specify who will be trained to perform the individual student’s diabetes care tasks according to the student’s level of ability to provide self-care and assistance needed.  

Sometimes the DMMP will include a physician authorization permitting parent/guardian to make changes to student’s insulin dose within a specified range.
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Section 504 Plan 

Individualized Education Program (IEP)

Individualized Health Care Plan (IHP)

Emergency Care Plans for Hypoglycemia and Hyperglycemia

OTHER WRITTEN PLANS 

6

Presenter Notes
Presentation Notes
How the DMMP will be implemented should be documented in a written accommodation plan such as a Section 504 Plan or Individualized Education Program (IEP) and should also be included in the Individualized Health Care Plan (IHP). 
A Section 504 Plan (504 Plan)  is a written plan developed for students who are eligible for services under Section 504 of the Rehabilitation Act of 1973, a federal law.
An Individualized Education Program (IEP) is a written plan developed for students who are eligible for services under the Individuals with Disabilities Education Act (IDEA), a federal law.
These written education plans detail both health and educate-related aids, services, accommodations, and any special education services the student may need.
The Individualized Health Care Plan (IHP) is a care plan developed by the school nurse that communicates the nursing strategies for the student in the school setting.
The Emergency Care Plans for Hypoglycemia and Hyperglycemia are quick reference plans developed by the school nurse that describes the individual student’s symptoms and treatment of hypoglycemia and hyperglycemia.
With respect to diabetes care, these written plans implement the DMMP by addressing issues such as:
Where/when should blood-glucose monitoring be allowed?
Who will be trained to provide care in the absence of licensed medical personnel?
Who will administer glucagon to a student with severe hypoglycemia?  
Who will administer and/or supervise insulin administration?
Who will accompany and provide care on field trips and at extracurricular events?
Where will equipment, supplies, and medication be kept?
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• The school nurse may develop to implement 
the DMMP

• Based on Diabetes Medical Management Plan 
(DMMP) or “medical/physician’s orders”

• Communicates the nursing management 
strategies for the student in the school setting

INDIVIDUALIZED HEALTH CARE 
PLAN (IHP)

7

Presenter Notes
Presentation Notes

IIndividualized Health Care Plan (IHP), developed by the school nurse, documents and communicates the individual student’s needs and the school’s nursing management strategies for the student in the school setting and is based on the medical orders found in the Diabetes Medical Management Plan. Many school districts have their own health care plans and forms. 

TThe school health team members work together to implement the Diabetes Medical Management Plan developed by the student’s personal diabetes health care team, often using the strategies outlined by the school nurse in the Individualized Health Care Plan (IHP). 
TThe IHP communicates the nursing management strategies for the student in the school setting. 
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• Summarizes to how 
to recognize and 
treat hypoglycemia 
and hyperglycemia

• Based on 
information from 
DMMP

• Distributed to all 
personnel who 
have responsibility 
for student with 
diabetes

EMERGENCY CARE PLANS FOR 
HYPOGLYCEMIA AND 
HYPERGLYCEMIA

8

Presenter Notes
Presentation Notes
The Emergency Care Plans for Hypoglycemia and Hyperglycemia summarize how to recognize and treat hypoglycemia and hyperglycemia.
Based on information from student’s DMMP
Developed by school nurse with input from parent/guardian
Distributed to all personnel who have responsibility for a student with diabetes.

A sample Quick Reference Emergency Plan for the recognition of hyperglycemia and hypoglycemia is available in the National Diabetes Education Program’s (NDEP) Guide Helping the Student with Diabetes Succeed: A Guide for School Personnel. This guide can be viewed and downloaded from www.ndep.nih.gov

Some schools may have their own emergency care plan forms – and will vary in what they call the forms.  However, regardless of what the form is called, it should include the basics as set out in the NDEP manual.
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Pre – and Post – Test: DIABETES 
MEDICAL MANAGEMENT PLAN 

(DMMP)
This tool may be freely duplicated and distributed for training purposes
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1. The DMMP should be implemented collaboratively by:
a. School nurse
b. Teachers and/or other school staff
c. Parent/student
d. All of the above.

2. Which of the following actions is not usually contained in the 
DMMP?

a. Frequency of blood glucose monitoring
b. Insulin dosing and frequency
c. Treatment of low and high blood glucose
d. Test taking at alternate times if blood glucose level is outside 

target range

3. The Section 504 Plan should be based upon and implemented in 
accordance with the DMMP.

3. True
4. False

4. The Section 504 contains insulin dosage information.
4. True
5. False

5. Which of the following are the types of written plans a 
student with diabetes might have?

5. Section 504 Plan
6. Diabetes Medical Management Plan
7. Individualized Healthcare Plan
8. Emergency/Disaster Plan
9. All of the above



Diabetes Care Tasks at School: 
What Key Personnel Need To Know

HYPERGLYCEMIA

Presenter Notes
Presentation Notes
The American Diabetes Association’s Diabetes Care Tasks at School: What Key Personnel Need to Know is a training curriculum that consists of PowerPoint modules with corresponding video segments, pre-/post-tests and other helpful resources.
This training is based on and should be used in conjunction with the 2016 “Helping the Student with Diabetes Succeed: A Guide for School Personnel”, a guide developed by the National Diabetes Education Program (NDEP), which is a federally sponsored partnership of the National Institutes of Health (NIH) and the Centers for Disease Control and Prevention and over 200 partner organizations. Training participants should read the NDEP guide prior to this training in order to gain a full understanding of the requirements of appropriate school diabetes care. Participants should have a copy of the guide during this training and for future reference. The guide can be found on the web at http://www.ndep.nih.gov.
Some key points about the overall training:
Overall objective: The overall goal is to optimize both health and learning for students with diabetes by providing diabetes care training to school personnel about how and when to perform routine and emergency diabetes care tasks for students, under the supervision of a school nurse or another qualified health care professional. Completion of training will help prepare school personnel to perform diabetes care tasks, ensuring that health needs are addressed in times and locations when a nurse is not available.
Rationale: The school nurse, when available, is the most appropriate person in the school setting to provide care for a student with diabetes. However, many schools do not have full-time nurses. Even for schools that do, the nurse may not always be available during the school day, during school-sponsored extra-curricular activities or field trips to assist with routine care and emergency care.  Trained school personnel must be available to perform and assist the student with diabetes care tasks.                                          

August 2018
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Managing hyperglycemia is a vital piece of a 
comprehensive plan.

GOAL: OPTIMAL STUDENT HEALTH 
AND LEARNING

Presenter Notes
Presentation Notes
This training component was created specifically for school nurses and other qualified health care professionals to train  non-medical school personnel.        

 These components are:
• Diabetes Basics
• Diabetes Medical Management Plan
• Hypoglycemia
• Hyperglycemia
• Blood Glucose Monitoring
• Continuous Glucose Monitoring
• Glucagon Administration
• Insulin Basics
• Insulin by Syringe and Vial
• Insulin by Pen
• Insulin by Pump
• Ketones
• Nutrition and Physical Activity
• After-School Programs, Sports and Camps
• Before- and After- School Care
• Childcare
• Psychosocial Aspects
• Legal Considerations

This unit is Hyperglycemia.
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Symptoms of 
high blood 

glucose

Treatment of 
high blood 

glucose

Reduce risk of 
high blood 

glucose

Short- and long-
term risks and 
complications

Participants will be able to understand:

LEARNING OBJECTIVES

Presenter Notes
Presentation Notes
Participants will be able to understand:
Recognition of high and low blood glucose symptoms
Treatment of high and low blood glucose levels
Reduce risk of high and low blood glucose levels
Short and long-term risks and complications
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VOCABULARY

HYPERglycemia – too 
HIGH a level of glucose in the 

blood

Ketones – (ketone bodies) 
Chemicals that the body 
makes when there is not 

enough insulin in the blood 
and the body must break 

down fat for energy

Diabetic ketoacidosis 
(DKA)– an acute metabolic 

complication of diabetes 
characterized by excess acid 

in the blood which can be life 
threatening

Ketone testing – a 
procedure for measuring the 
level of ketones in the urine 

or blood

Glucose – a simple sugar 
found in the blood; the fuel 
that all body cells need to 

function

Presenter Notes
Presentation Notes
Let’s review a few vocabulary terms related to hyperglycemia:

Hyperglycemia - too high a level of glucose in the blood.
Ketones - (ketone bodies) Chemicals that the body makes when there is not enough insulin in the blood and the body must break down fat for its energy.  
Diabetic ketoacidosis (DKA) -Diabetic ketoacidosis (DKA) is an acute metabolic complication of diabetes characterized by excess acid in the blood which can be life threatening. 
Ketone testing - a procedure for measuring the level of ketones in the urine or blood. 
Glucose - a simple sugar found in the blood.  The fuel that all body cells need to function.



15

HYPERGLYCEMIA
HYPERglycemia = HIGH Glucose (sugar)
Onset: 

• Usually slow to develop to severe levels
• More rapid with pump failure/malfunction, illness, infection
• Can mimic flu-like symptoms
• Greatest danger: may lead to diabetic ketoacidosis (DKA) if 

not treated
DMMP should specify signs and action steps at each 
level of severity

• Mild 
• Moderate 
• Severe

Presenter Notes
Presentation Notes
Hyperglycemia is a term that refers to high blood glucose level in the blood.  
Yet the irony is that with all the glucose floating around in the blood the body cells are actually starving because glucose cannot get in. 
An isolated high blood glucose reading is cause for concern, but not alarm. For example, blood glucose is expected to be somewhat higher following a meal or snack, but it should also drop once insulin starts to work.  However, it is also important to note that hyperglycemia can occur more rapidly in students with insulin pumps if a pump malfunctions or delivers less insulin.   Illness or infection can also contribute to a more rapid escalation of hyperglycemia. Hyperglycemia becomes an increasing concern when several consecutive readings have been high, or when accompanied by vomiting. 
As hyperglycemia progresses, the student may be nauseous or be dehydrated and listless – often it looks flu-like.   Any student with diabetes who presents with flu-like symptoms should immediately perform a blood glucose check, contact the school nurse and/or parent/guardian as directed by the student’s DMMP.
Hyperglycemia most often does not appear to be as dramatic as does low blood glucose – so it is perceived as less threatening.  Yet untreated, high blood glucose presents a much greater threat, especially for those students who are dependent on insulin. 
If there is not enough insulin for any reason - pump malfunction, failure to take insulin or insulin not working effectively - there maybe a breakdown in fat, causing ketones to form, ketones may build up in the blood and may result in diabetic ketoacidosis (DKA). Fortunately, the onset of hyperglycemia and progression to DKA is usually pretty slow. 
The student’s DMMP should determine precisely what actions should be taken at each level of severity of hyperglycemia.
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HYPERGLYCEMIA: POSSIBLE SIGNS 
AND SYMPTOMS

Mild Symptoms
Lack of concentration   Thirst     
Frequent urination       Flushing of the skin
Sweet, fruity breath     Blurred vision
Weight loss Increased hunger
Stomach pains Fatigue/sleepiness

Moderate Symptoms
Dry mouth Vomiting

Stomach cramps          Nausea

Severe Symptoms
Labored breathing     Confusion

Profound weakness   Unconscious

Presenter Notes
Presentation Notes
The onset of severe hyperglycemia and progression to DKA is usually pretty slow.  As a result, the recognition and treatment of mild hyperglycemia is vitally important.

These symptoms vary somewhat from individual to individual, or from episode to episode and can include:
Thirst	Blurred vision	
Lack of concentration	Weight loss	
Frequent urination	Sweet, fruity breath
Fatigue/sleepiness	Stomach pains
Increased hunger	Flushing of skin

The following symptoms indicate that hyperglycemia has escalated.
   Mild symptoms plus:
Dry mouth
Nausea
Vomiting
Stomach cramps
Sweet, fruity breath

This last group of symptoms indicate severe hyperglycemia, and probable ketoacidosis.
    Mild and moderate symptoms plus:
Labored breathing
Profound weakness
Confusion
Unconscious
The important thing to remember is that intervention at any of these levels will prevent progression to more severe symptoms.	
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HYPERGLYCEMIA: RISKS AND 
COMPLICATIONS

• Hyperglycemia, if untreated, can lead to DKA and 
potentially to coma and/or death (mainly in type 1) 

• Interferes with a student’s ability to learn and participate

• Serious long-term complications develop when glucose 
levels remain above target range over time or are recurring

Presenter Notes
Presentation Notes
There are several important reasons to learn the signs, treatment, and prevention strategies for hyperglycemia.

If left untreated for an extended period, hyperglycemia resulting from insufficient insulin can lead to “diabetic ketoacidosis” (DKA) and/or coma and death. The onset is more rapid for students who wear insulin pumps.
High blood glucose can affect a student’s general well-being.  Students who do not feel well are less able to learn and participate in school activities.
When glucose levels remain high over time or are recurring, serious life-limiting complications of diabetes develop. Diabetes is the leading cause of adult blindness, lower limb amputations, kidney failure, heart disease and stroke.
Many students with diabetes will not experience symptoms from high glucose levels until the level is far above target range. Therefore, glucose testing is needed to identify otherwise undetectable high glucose levels.

The good news is that, treating high glucose levels in accordance with the student’s DMMP, enables students to participate fully in their education and enhances their health and well-being in the future. 
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HYPERGLYCEMIA: WHAT TO DO

Goal:  lower the blood glucose to target range.
Action steps, following DMMP

• Verify with blood glucose check
• Check ketones
• Allow free use of bathroom and access to water
• Administer insulin
• Recheck blood glucose
• Call parent/guardian
• Note any patterns, communicate with school nurse 

and/or parent/guardian

Presenter Notes
Presentation Notes
To prevent progression, action needs to be taken at the first signs of hyperglycemia, in accordance with the student’s DMMP. 

The goal in the treatment of hyperglycemia is to lower the blood glucose level to within a student’s target range.

Always follow the individual student’s DMMP. 

Generally, the action steps for hyperglycemia are:
First of all, verify status with a blood glucose check as specified in the DMMP.
Secondly, check ketones as specified in the DMMP.
Allow free use of bathroom and access to water
Administer insulin as specified in the DMMP.
Recheck blood glucose per DMMP.
The parent/guardian should be notified immediately when the conditions for contact are present as specified in the DMMP.
Note patterns and need for bathroom or water access and communicate with student, school nurse or parent/guardian as specified in DMMP. 
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Late, missed or too little insulin

Food intake exceeds insulin coverage

Decreased physical activity

Expired or improperly stored insulin

Illness, injury

Stress

Other hormones or medications

Hormone fluctuations, including menstrual period

Any combination of the above

HYPERGLYCEMIA: POSSIBLE 
CAUSES

Presenter Notes
Presentation Notes
The first four items in this list – late, missed or too little insulin, expired or improperly stored insulin, food, physical activity-are the main players.  Keeping these in balance is generally what keeps blood glucose from going too high OR too low. 

Let’s talk about these factors in a little more detail.

Too little insulin - Forgetting to “cover” a meal or snack with rapid-acting insulin can happen.  A concern is when students have not taken their long-acting  or basal insulin.  Students on pumps are especially vulnerable to high blood glucose, if their infusion site pulls out or occludes, preventing basal insulin delivery.
Too much food or food that is not covered by insulin. This may be  inadvertent – not realizing how carbohydrate-rich a particular food is.  For example, a student who is used to eating grocery store bagels at home, may not realize that some shop bagels are two time as rich in carbohydrates.
Decreased physical activity.

Other factors may also play a role:
Expired or “spoiled” insulin:  Sometimes insulin that is beyond expiration or has been stored improperly can lose it’s potency and can cause hyperglycemia.
Illness, injury, infection – an otherwise “unexplained” high glucose reading may be a sign of onset of illness.
Stress. 
Hormone fluctuations, including menstrual periods.
Other hormones, such as glucagon, growth hormone, adrenaline, cortisol or medications.
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Pre – and Post – Tests: 
HYPERGLYCEMIA

This tool may be freely duplicated and distributed for training purposes
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1. Hyperglycemia is:
a. Inability to concentrate
b. Low blood glucose
c. High blood glucose
d. Excess energy

2. The symptoms of hyperglycemia include:
a. Increased thirst
b. Frequent urination
c. Blurred vision
d. All of the above

3. If left untreated, hyperglycemia resulting from 
insufficient insulin can lead to:

a. A rash
b. Seizure
c. Ringing in the ears
d. Diabetic ketoacidosis (DKA)

4. Hyperglycemia is sometimes caused by illness, 
injury, stress or infection.

a. True
b. False

5. Hyperglycemia is usually treated with:
a. A peanut butter and jelly sandwich
b. Water
c. Glucose tabs
d. Insulin
e. b and d



Diabetes Care Tasks at School: 
What Key Personnel Need To Know

KETONES

Presenter Notes
Presentation Notes
The American Diabetes Association’s Diabetes Care Tasks at School: What Key Personnel Need to Know is a training curriculum that consists of PowerPoint modules with corresponding video segments, pre-/post-tests and other helpful resources.
This training is based on and should be used in conjunction with the 2016 “Helping the Student with Diabetes Succeed: A Guide for School Personnel”, a guide developed by the National Diabetes Education Program (NDEP), which is a federally sponsored partnership of the National Institutes of Health (NIH) and the Centers for Disease Control and Prevention and over 200 partner organizations. Training participants should read the NDEP guide prior to this training in order to gain a full understanding of the requirements of appropriate school diabetes care. Participants should have a copy of the guide during this training and for future reference. The guide can be found on the web at http://www.ndep.nih.gov.
Some key points about the overall training:
Overall objective: The overall goal is to optimize both health and learning for students with diabetes by providing diabetes care training to school personnel about how and when to perform routine and emergency diabetes care tasks for students, under the supervision of a school nurse or another qualified health care professional. Completion of training will help prepare school personnel to perform diabetes care tasks, ensuring that health needs are addressed in times and locations when a nurse is not available.
Rationale: The school nurse, when available, is the most appropriate person in the school setting to provide care for a student with diabetes. However, many schools do not have full-time nurses. Even for schools that do, the nurse may not always be available during the school day, during school-sponsored extra-curricular activities or field trips to assist with routine care and emergency care.  Trained school personnel must be available to perform and assist the student with diabetes care tasks.                                   
August 2018
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Ketone monitoring is a vital piece of a 
comprehensive plan.

GOAL: OPTIMAL STUDENT HEALTH 
AND LEARNING

Presenter Notes
Presentation Notes
This training component was created specifically for school nurses and other qualified health care professionals to train  non-medical school personnel.        

 These components are:

• Diabetes Basics
• Diabetes Medical Management Plan
• Hypoglycemia
• Hyperglycemia
• Blood Glucose Monitoring
• Continuous Glucose Monitoring
• Glucagon Administration
• Insulin Basics
• Insulin by Syringe and Vial
• Insulin by Pen
• Insulin by Pump
• Ketones
• Nutrition and Physical Activity
• After-School Programs, Sports and Camps
• Before- and After- School Care
• Childcare
• Psychosocial Aspects
• Legal Considerations


This unit is Ketones.
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What ketones 
are

Why ketones 
are monitored

When ketones 
should be 
monitored

When to contact 
school nurse, 

parent/guardian, 
healthcare 
provider

How to 
perform a 

ketone check

Participants will be able to understand:

LEARNING OBJECTIVES

Presenter Notes
Presentation Notes
The subject of this unit is ketone monitoring in the school setting.

Participants will be able to understand:
What ketones are
Why ketones are monitored
When ketones should be monitored
When to contact school nurse, parent/guardian, health care provider

Participants will be able to demonstrate:
How to check ketones
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Acids that result 
when the body 
does not have 
enough insulin 

and uses fats for 
energy

May occur when 
insulin is not 
given, during 

illness or extreme 
bodily stress, or 

with dehydration

Can cause 
abdominal pain, 

nausea, and 
vomiting

Without sufficient 
insulin, ketones 

continue to build 
up in the blood 

and result in 
diabetic 

ketoacidosis (DKA)

WHAT ARE KETONES?

Presenter Notes
Presentation Notes
Ketones are acids that result when the body does not have enough insulin and uses fats for energy.

Ketones may be observed when insulin is not given, during illness or extreme bodily stress, or with dehydration.

Ketones can cause abdominal pain, nausea, and vomiting.

Without sufficient insulin ketones continue to build up in the blood and result in diabetic ketoacidosis (DKA).
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WHY CHECK FOR KETONES?

• DKA is a critical emergency state

• Early detection and treatment of ketones prevents diabetic 
ketoacidosis (DKA) and hospitalizations due to DKA

• Untreated, progression to DKA may lead to severe 
dehydration, coma, permanent brain damage, or death

• DKA is the number one reason for hospitalizing children 
with diabetes 

Presenter Notes
Presentation Notes
Reasons for checking for ketones
It is important to test for ketones because they can build up in the body and result in one of the two emergencies of diabetes, diabetic ketoacidosis, often referred to as “DKA”.  

DKA is a condition that occurs due to insufficient insulin in the body.  This can be due to illness, not enough insulin/medication doses or omitting insulin injections.  

If the measurement shows medium or large ketones to be present, extra insulin may be needed, if specified in the student’s Diabetes Medical Management Plan (DMMP) to reduce the level of ketones. 
If the ketones are not detected early, particularly during illness, they will continue to build up in the body and DKA may result.  
DKA is the number one reason for hospitalizing children with diabetes in the U.S. 
It is the early detection of ketones and treatment with insulin that prevents hospitalizations for DKA.  
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WHEN SHOULD KETONES BE 
CHECKED?

The DMMP should specify, generally:
• When blood glucose remains elevated 
• During acute illness, infection or fever 
• Whenever symptoms of DKA are present

─ Nausea 
─ Vomiting or diarrhea 
─ Abdominal Pain 
─ Fruity breath odor

• Common symptoms including fruity odor to breath, 
nausea, vomiting, drowsiness, abdominal pain

Presenter Notes
Presentation Notes
The individual student’s DMMP should specify when ketones are to be checked.

Generally ketones should be checked when :

Repeated blood glucose readings are over the target range as specified in the care plan 
During acute illness, infection or fever

If the student has any of the following symptoms of DKA:
Nausea 
Vomiting or diarrhea 
Abdominal Pain 
Fruity breath odor 
Rapid breathing 
Thirst and frequent urination 
Fatigue or lethargy 
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HOW QUICKLY DOES DKA 
PROGRESS?

• An isolated high blood glucose reading, in the absence 
of other symptoms is not cause for alarm

• DKA usually develops over hours, or even days 

• DKA can progress much more quickly for students who 
use insulin pumps, or those who have an illness or 
infection

• Most at risk when symptoms of DKA are mistaken for 
flu and high blood glucose is unchecked and untreated

Presenter Notes
Presentation Notes
Unlike low blood glucose, which can progress very quickly, the progression of untreated high blood glucose to DKA is usually a slow process.

An isolated high blood glucose reading, in the absence of other symptoms is not cause for alarm.

DKA usually develops over hours, or even days. 

However, DKA can progress much more quickly for students who use insulin pumps, or those who have an illness or infection.

Individuals with diabetes are most at risk when symptoms of DKA are mistaken for flu and high blood glucose is unchecked and untreated.
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CHECKING FOR KETONES

• Most widely usedUrine

• Requires a special meter and strip
• Procedure similar to blood glucose 

checks
Blood

Presenter Notes
Presentation Notes
Note: Ketones can be measured in either the blood (using a ketone specific meter) or in the urine. 

Urine ketone measurements continue to be most common in the school setting. 
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HOW TO CHECK URINE KETONES

1. Gather supplies

2. Student urinates in clean cup

3. Put on gloves, if performed by someone 
other than student

4. Dip the ketone test strip in the cup 
containing urine and shake off excess urine

5. Wait 15 - 60 seconds, as indicated 
on bottle

6. Read results at designated time 

7. Record results, take action per DMMP

Presenter Notes
Presentation Notes
Urine Ketone Checking Instructions:
1. Gather supplies: 
vial of ketone strips, 
urine cup 
2. Student urinates in clean cup.
3. Put on gloves, if performed by someone other than student.
4. Dip the ketone test strip in the paper cup containing urine. Shake off excess urine.
5. Wait 15 - 60 seconds, as indicated on the directions printed on the bottle label.
6. Read the results at the designated time by comparing the color on the strip to the color chart printed on the label on the bottle.  Be careful not to wait longer than recommended to read the result or false results may occur.  
7. Record results and take action per DMMP.
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URINE KETONE RESULTS: COLOR 
CODE

 no ketones
 trace 
 small 
 moderate 
 large ketones present

Presenter Notes
Presentation Notes
When recording results record the descriptor from color coding on the packaging.

Record both the word and numerical result labels.

Note: At this point in the training the instructor of training demonstrates checking of urine ketones and how to read results when compared to color coding on packaging.

Generally:
No ketones = no action needed
Trace ketones = encourage drinking water
Small ketones = encourage drinking water
Moderate ketones = needs insulin
Large ketones = insulin critical
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CONSIDERATIONS

• Colors on strips and timing vary according to brand

• If using a scale with “urine glucose” and “urine ketones,” 
be sure to read the correct scale when checking for 
ketones

• Follow package instructions regarding expiration dates, 
time since opening, correct handling, etc., as incorrect 
results may occur

Presenter Notes
Presentation Notes
Generally, ketone strips stored in bottles expire six (6) months after opening.  However, see bottle for details as expiration after opening may vary according to brand.  
Ketone strips stored in individual foil packages expire according to date on box or foil package.
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Free use of bathroom

Water or other sugar-free liquids

Insulin as per DMMP

Limit physical activity

If vomiting or lethargic, call parent/guardian

TREATMENT OF KETONES
DMMP specifies treatment for ketones for 
the individual student.  Generally:

Presenter Notes
Presentation Notes
If ketones are present, treatment should follow the recommendations specified for the individual student in his/her DMMP, including the notification of parent/guardian and/or student health care providers as appropriate.

Generally:  
Allow free use of bathroom.
Students should be encouraged to drink sugar-free, calorie free liquids, like water or diet soda.  Students who are nauseous and vomiting may need to take in liquids slowly to avoid more vomiting and dehydration.
Extra insulin may need to be given.  The student’s DMMP should specify what dose should be given for the blood glucose and ketone test results.
Students should not engage in physical activity per DMMP.
If vomiting occurs or if student is lethargic with ketones present, parent/guardian should be called or call for medical assistance if parent/guardian cannot be reached.



34

Pre – and Post – Tests: 
KETONES

This tool may be freely duplicated and distributed for training purposes
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1. Ketones are:
a. Acids that result when the body does not have enough insulin
b. Caused by alcohol consumption
c. Caused by eating too much sugar

2. Untreated ketones can build up in the blood and result in
.

a. Insomnia
b. Nervousness
c. Diabetic ketoacidosis (DKA)

3. DKA is the number one reason children with diabetes are 
hospitalized.

a. True
b. False

4. Ketones can develop more quickly in children who wear insulin 
pumps.

a. True
b. False

5. Ketones are checked by using:
a. Saliva
b. Urine
c. Blood
d. Body temperature
e. a and b
f. b andc



Diabetes Care Tasks at School: 
What Key Personnel Need To Know

HYPOGLYCEMIA

Presenter Notes
Presentation Notes
The American Diabetes Association’s Diabetes Care Tasks at School: What Key Personnel Need to Know is a training curriculum that consists of PowerPoint modules with corresponding video segments, pre-/post-tests and other helpful resources.
This training is based on and should be used in conjunction with the 2016 “Helping the Student with Diabetes Succeed: A Guide for School Personnel”, a guide developed by the National Diabetes Education Program (NDEP), which is a federally sponsored partnership of the National Institutes of Health (NIH) and the Centers for Disease Control and Prevention and over 200 partner organizations. Training participants should read the NDEP guide prior to this training in order to gain a full understanding of the requirements of appropriate school diabetes care. Participants should have a copy of the guide during this training and for future reference. The guide can be found on the web at http://www.ndep.nih.gov.
Some key points about the overall training:
Overall objective: The overall goal is to optimize both health and learning for students with diabetes by providing diabetes care training to school personnel about how and when to perform routine and emergency diabetes care tasks for students, under the supervision of a school nurse or another qualified health care professional. Completion of training will help prepare school personnel to perform diabetes care tasks, ensuring that health needs are addressed in times and locations when a nurse is not available.
Rationale: The school nurse, when available, is the most appropriate person in the school setting to provide care for a student with diabetes. However, many schools do not have full-time nurses. Even for schools that do, the nurse may not always be available during the school day, during school-sponsored extra-curricular activities or field trips to assist with routine care and emergency care.  Trained school personnel must be available to perform and assist the student with diabetes care tasks.                                    
August 2018
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Managing hypoglycemia is a vital piece of a 
comprehensive plan.

GOAL: OPTIMAL STUDENT HEALTH 
AND LEARNING

Presenter Notes
Presentation Notes
This training component was created specifically for school nurses and other qualified health care professionals to train  non-medical school personnel.        

 These components are:
• Diabetes Basics
• Diabetes Medical Management Plan
• Hypoglycemia
• Hyperglycemia
• Blood Glucose Monitoring
• Continuous Glucose Monitoring
• Glucagon Administration
• Insulin Basics
• Insulin by Syringe and Vial
• Insulin by Pen
• Insulin by Pump
• Ketones
• Nutrition and Physical Activity
• After-School Programs, Sports and Camps
• Before- and After- School Care
• Childcare
• Psychosocial Aspects
• Legal Considerations

This unit is Hypoglycemia.
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Symptoms of 
low blood 

glucose

Treatment of 
low blood 

glucose

Reduce risk of 
low blood 

glucose

Short- and long-
term risks and 
complications

Participants will be able to understand:

LEARNING OBJECTIVES

Presenter Notes
Presentation Notes
Participants will be able to understand:
How to recognize high and low blood glucose symptoms
How to treat high and low blood glucose levels
How to reduce risk of high and low blood glucose levels
Short- and long-term risks and complications
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VOCABULARY

Glucose – simple sugar 
found in the blood; fuel that 

all body cells need to 
function

HYPOglycemia – a LOW 
level of glucose in the blood

Quick-acting glucose –
source of simple sugar that 
raises blood glucose levels; 
examples are juice, regular 
soda, glucose tabs or gel, 

hard candy

Glucose tablets or gel –
special products that deliver 
a pre-measured amount of 

pure glucose.  They are a fast-
acting form of glucose used 
to counteract hypoglycemia

Carbohydrate – source of 
energy for the body which 
raises blood glucose level

Glucagon – hormone given 
by injection that raises level 

of glucose in the blood

Presenter Notes
Presentation Notes
A few vocabulary terms related to hypoglycemia:

Glucose is a simple sugar found in the blood.  It is the body’s main source of energy. The terms “glucose” and “sugar” are commonly used interchangeably. The same for “blood glucose” and “blood sugar”. 
Hypoglycemia.  A low level of glucose in the blood..
Quick-acting glucose.  Foods containing simple sugar that are used to raise blood glucose levels quickly during hypoglycemia. 
Glucose tablets or gel.  Special products that deliver a pre-measured amount of pure glucose.  They are a fast-acting form of glucose used to counteract hypoglycemia.
Carbohydrate. Carbohydrates are one of three main classes of foods and a source of energy for the body.  Foods high in carbohydrates raise blood glucose levels.
Glucagon - a hormone given by injection that raises the level of glucose in the blood. 
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HYPOGLYCEMIA
HYPOglycemia = LOW Glucose (sugar)
Onset: 

• Sudden and must be treated immediately
• May progress to unconsciousness if not treated
• Can result in brain damage or death

DMMP should specify signs and action steps at each 
level of severity

• Mild or Level 1 (glucose < 70mg/dL)
• Moderate or Level 2 (glucose level < 54mg/dL)
• Severe or Level 3 (severe cognitive impairment)

Presenter Notes
Presentation Notes
Hypoglycemia = low blood glucose level. Hypoglycemia is a low level of glucose in the blood.
Onset:   Sudden, usually mild, but will progress if not treated.  �May even progress to symptoms of unconsciousness and seizures and if not treated, �can lead to brain damage or death.

The Diabetes Medical Management Plan (DMMP), should specify signs and action steps for each student at each level of severity of hypoglycemia:
Mild, moderate or severe.  Classifications were updated in 2016 and are now commonly referred to levels 1, 2 or 3.
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Early 
recognition and 

intervention 
can prevent an 

emergency

Greatest 
immediate 

danger

Not always 
preventable

Impairs 
cognitive and 

motor 
functioning

HYPOGLYCEMIA: RISKS AND 
COMPLICATIONS

Presenter Notes
Presentation Notes
While a hypoglycemia episode is an urgency, it need not become an emergency. �
Most hypoglycemic episodes are mild, with students responding to eating a quick acting carbohydrate such as fruit juice or regular soda within 10-15 minutes. Recognizing early symptoms and always having access to appropriate foods are the surest way to prevent an emergency.

Hypoglycemia is the greatest immediate danger to students with diabetes. �Most often students will be able to recognize and treat the early symptoms of hypoglycemia. Occasionally, however, a student might miss the early symptoms.  When this happens, students can quickly get to a state where they cannot reliably help themselves. In this case,  they are dependent on others to recognize that they are experiencing a low blood glucose level, and also to know what to do to treat the low. Left untreated, hypoglycemia can lead to: unconsciousness, seizures, and may be life-threatening.

Hypoglycemia is one of the most frequent complications of diabetes. It can happen very suddenly and is not always preventable.  

Hypoglycemia can impair cognitive and motor functioning.  �Even a student who knows s/he needs to eat might not be able to problem-solve how to get the food, or may not have the fine motor skills to screw off a juice or soda lid. Some students may become combative and hypoglycemia may be mistaken for misbehavior.
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Too much insulin

Too little food or delayed meal or snack

Extra or unplanned physical activity

Illness

Medications

Stress

HYPOGLYCEMIA: POSSIBLE 
CAUSES

Presenter Notes
Presentation Notes
Hypoglycemia or  “lows” occur  whenever there is too much insulin in 
the body for the amount of glucose.  This imbalance can happen for 
three main reasons:
Too much insulin has been administered
Too little food has been eaten
Extra or unplanned physical activity 
Illness
Medications
Stress

A student may have gotten too little food for a variety of reasons:
The student  may have not finished a meal or snack
The student  may have overestimated the amount of carbohydrate in a food or snack 
A meal may have been delayed or skipped altogether.

There are no restrictions on physical activity for students with diabetes.  
However, when students are more active than usual at insulin peak times, 
they may experience low blood glucose.  
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POSSIBLE SIGNS AND SYMPTOMS
Mild to Moderate Symptoms

Extreme Hunger Sleepiness
Shakiness Changed behavior
Weakness Sweating
Paleness                      Anxiety
Dizzy or lightheaded     Dilated pupils
Increased heart rate     Restlessness
Yawning                      Confusion
Irritability/frustration    Sudden crying
Extreme tiredness/fatigue

Severe Symptoms
Inability to eat or drink

Unconscious
Unresponsive

Seizure activity or convulsions 
(jerking movements)

Presenter Notes
Presentation Notes
The symptoms of hypoglycemia vary from one individual to another.  Also, they may vary for one individual, from one episode to another.

The symptoms of mild to moderate hypoglycemia are the first alert that the body is in a state of sugar deficiency.   Symptoms may include the following:
Extreme hunger 	  Sleepiness
Shakiness	  Changed behavior	
Weakness	  Sweating
Paleness	  Anxiety
Dizzy or lightheaded	  Dilated pupils
Increased heart rate	  Restlessness
Yawning	 ▪ Confusion
Irritability/frustration	 ▪ Sudden crying
Extreme tiredness/fatigue

Mild to moderate hypoglycemia can usually be treated easily and effectively. Most episodes of hypoglycemia that will occur in the school setting are of the “mild” type.  

However, if not treated promptly a mild hypoglycemic reaction can quickly progress to a severe state or condition which may be characterized by severe cognitive impairment and will require assistance in treatment:	
             Inability to swallow	
Unconsciousness
Unresponsiveness 
Seizure activity or convulsions (jerking movements)

Remember, onset and progression can happen very quickly.  Each student will have his/her own set of symptoms that characterize hypoglycemia.  These should be listed in the DMMP.  

The important thing to remember is that early recognition and intervention is the best strategy to prevent progression to more severe symptoms. 
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MILD TO MODERATE 
HYPOGLYCEMIA: WHAT TO DO

Intervene promptly; follow DMMP 
• Check blood glucose if meter available
• If no meter is available, treat immediately, on the spot

– When in doubt, always treat.  If untreated may 
progress to more serious events.

• NEVER send a student with suspected low blood 
glucose anywhere alone

• Consider “Rule of 15”

Presenter Notes
Presentation Notes
Intervene promptly when hypoglycemia is mild/moderate to prevent the progression to severe symptoms.  The steps for intervening with each student will be outlined in his/her DMMP.

General steps are as follows:
First, verify with blood glucose check when available.  Some students confuse low and high blood glucose symptoms. Students may have symptoms when their blood glucose level is dropping rapidly so treatment must be immediately given.
However,  if no meter is available, treat for hypoglycemia on the spot. If untreated, low blood glucose may progress to more serious events.
NEVER send a student with suspected low blood glucose anywhere alone
When in doubt, always treat for low blood sugar.
The DMMP will specify treatment for each student.  However, the treatment plans for many students will follow closely  with the “Rule of 15” as we’ll consider in the next slide.
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“RULE OF 15”

Have student 
eat or drink fast 

acting carbs 
(15g)

Re-check blood 
glucose 15 

minutes after 
treatment

Repeat 
treatment if 

blood glucose 
level remains 

low or if 
symptoms 

persist

If symptoms 
continue, call 

parent/guardian 
per DMMP

These are general guidelines, follow DMMP for 
each student:

Presenter Notes
Presentation Notes
“RULE of 15”
Have student eat or drink fast acting carbohydrates (15g).  May be fewer grams for young, small students.
Check blood glucose 15 minutes after treatment
Repeat treatment of 15 grams if blood glucose level remains low and recheck at another 15 minutes
If symptoms continue or blood glucose levels do not increase, call parent/guardian as specified in DMMP.
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4 oz. fruit juice

3-4 glucose tablets

1 tube of glucose gel

4-6 small hard candies

1-2 tablespoons of honey

6 oz. regular (not diet) soda (about half a can)

4 tsp. table sugar

QUICK ACTING GLUCOSE 
FOR LOW TREATMENT

Treatment for Lows: 15 grams of carbohydrate

Presenter Notes
Presentation Notes
Any quick-acting glucose can be used to treat hypoglycemia.  
Limit intake to 15 grams (or other amount as specified in the plan) or the student will experience a high blood glucose later.  The goal is to bring the blood glucose back to the target range.
Remember:   Treatment may need to be repeated at about 15 minute intervals (based on continued low test results or poor symptom response.)  Each treatment dose should be 15g unless otherwise stated in the student’s DMMP
Some quick-acting forms of glucose include:
4 oz. fruit juice 
3 or 4 glucose tablets  
1 tube of glucose gel
4-6 small hard candies 
1-2 tablespoons of honey 
6 oz. regular (not diet) soda (about half a can)
4 teaspoons of table sugar (dissolved in water)
Younger or very small students might be directed to take 8g of carbohydrate, or about half of the amounts listed on the slide.  Follow DMMP for individual student treatment.
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SEVERE HYPOGLYCEMIA SYMPTOMS 

• Inability to eat or drink
• Unconsciousness 
• Unresponsive
• Convulsions (seizures)

Presenter Notes
Presentation Notes
Severe hypoglycemia symptoms:
Inability to swallow or eat/drink
Unconsciousness
Unresponsive
Convulsions



48

SEVERE LOWS: WHAT TO DO

Rare, but life threatening, if not treated promptly:
• Place student on his or her side

• Lift chin to keep airway open

• Administer glucagon, per student’s DMMP

• Never give food or put anything in the student’s mouth

• Call 911, then parent/guardian

• Student should respond in 10 to 20 minutes

• Remain with the student until help arrives

Presenter Notes
Presentation Notes
Procedures for intervening with severe hypoglycemia will be covered in more detail in another unit on glucagon administration.  
Remember the steps for intervening with a specific student will be outlined in his or her DMMP.
This slide describes the general steps in intervention.
Severe hypoglycemia is rare, but life threatening, if not treated promptly:
Place student on his or her side
Lift chin to keep airway open
Inject glucagon if provided for in the student’s DMMP
Never attempt to give food or put anything in the student’s mouth
Identify someone to call 911, and then call parent/guardian
The student should respond to the glucagon in 10 to 20 minutes
Remain with the student until help arrives
When the student is awake and able to swallow, give juice or other quick acting form of glucose followed by a snack while waiting for EMS.
Student may become nauseated and vomit after the glucagon injection. 
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Pre – and Post – Tests: 
HYPOGLYCEMIA

This tool may be freely duplicated and distributed for training purposes
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1. What is the most serious immediate danger to the student with
diabetes?

1. Running out of diabetes supplies
2. Forgetting a scheduled blood glucose monitoring
3. Hypoglycemia (low blood glucose)
4. Forgetting to refrigerate insulin

2. What causes hypoglycemia?
2. Toomuch insulin
3. Too little food or delayed meal/snack
4. Unanticipated physical activity
5. All of theabove

3. Sweating is a symptom of hypoglycemia.
a. True
b. False

4. If no blood glucose meter is available, treat for hypoglycemia.
4. True
5. False

5. Which of the following is the best treatment for 
hypoglycemia?

a. Water
b. M & M’s
c. 4 oz. of orange juice
d. Carrot sticks

6. What is glucagon?
a. A sugary gel given to treat hypoglycemia
b. A naturally occurring hormone
c. Ablood glucose test
d. None of the above

7. When is a glucagon injection needed?
a. Shakiness
b. Inability to swallow
c. Hunger
d. Sweating



Diabetes Care Tasks at School: 
What Key Personnel Need To Know

GLUCAGON 
ADMINISTRATION

Presenter Notes
Presentation Notes
The American Diabetes Association’s Diabetes Care Tasks at School: What Key Personnel Need to Know is a training curriculum that consists of PowerPoint modules with corresponding video segments, pre-/post-tests and other helpful resources.
This training is based on and should be used in conjunction with the 2016 “Helping the Student with Diabetes Succeed: A Guide for School Personnel”, a guide developed by the National Diabetes Education Program (NDEP), which is a federally sponsored partnership of the National Institutes of Health (NIH) and the Centers for Disease Control and Prevention and over 200 partner organizations. Training participants should read the NDEP guide prior to this training in order to gain a full understanding of the requirements of appropriate school diabetes care. Participants should have a copy of the guide during this training and for future reference. The guide can be found on the web at http://www.ndep.nih.gov.
Some key points about the overall training:
Overall objective: The overall goal is to optimize both health and learning for students with diabetes by providing diabetes care training to school personnel about how and when to perform routine and emergency diabetes care tasks for students, under the supervision of a school nurse or another qualified health care professional. Completion of training will help prepare school personnel to perform diabetes care tasks, ensuring that health needs are addressed in times and locations when a nurse is not available.
Rationale: The school nurse, when available, is the most appropriate person in the school setting to provide care for a student with diabetes. However, many schools do not have full-time nurses. Even for schools that do, the nurse may not always be available during the school day, during school-sponsored extra-curricular activities or field trips to assist with routine care and emergency care.  Trained school personnel must be available to perform and assist the student with diabetes care tasks.                                            
August 2018
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Timely glucagon administration, when 
indicated, is a vital piece of a comprehensive 
plan.

GOAL: OPTIMAL STUDENT HEALTH 
AND LEARNING

Presenter Notes
Presentation Notes
This training component was created specifically for school nurses and other qualified health care professionals to train  non-medical school personnel.        

 These components are:
• Diabetes Basics
• Diabetes Medical Management Plan
• Hypoglycemia
• Hyperglycemia
• Blood Glucose Monitoring
• Continuous Glucose Monitoring
• Glucagon Administration
• Insulin Basics
• Insulin by Syringe and Vial
• Insulin by Pen
• Insulin by Pump
• Ketones
• Nutrition and Physical Activity
• After-School Programs, Sports and Camps
• Before- and After- School Care
• Childcare
• Psychosocial Aspects
• Legal Considerations

This unit is Glucagon.
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What 
glucagon is

How glucagon 
should be 

stored

When 
glucagon is 

used

How to 
administer 
glucagon

Participants will be able to understand:

LEARNING OBJECTIVES

Presenter Notes
Presentation Notes
Participants will be able to understand:
What glucagon is
How glucagon should be stored 
When glucagon is used

Participants will be able to demonstrate:
How to administer glucagon
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WHAT IS GLUCAGON?

Naturally occurring hormone 
made in the pancreas

Life-saving, hormone that 
raises blood glucose level by 

stimulating the liver to 
release stored glucose

Nasal Spray (Baqsimi)
Injectable 

(Glucagon/GlucaGen/Gvoke)

Treatment for severe 
hypoglycemia

Life-saving, cannot harm a 
student – cannot overdose

Presenter Notes
Presentation Notes
Glucagon is a hormone that occurs naturally in the body. It is produced in the pancreas and raises blood glucose levels by causing the release of glycogen (a form of stored carbohydrate) from the liver that raises blood glucose levels.

Glucagon by injection is a life-saving prescription medication (called GlucaGen by one manufacturer). It is given by injection and used to treat serious hypoglycemia. It was created for use by people who are not health care professionals.

 If it is specified in the student’s Diabetes Medical Management Plan (DMMP), glucagon should be used when the student is unconscious, experiencing convulsions, or cannot eat or drink safely. Severe hypoglycemia can cause brain damage or death.

While it may cause nausea and vomiting when the student regains consciousness, glucagon is a life-saving treatment that cannot harm a student. Cannot overdose.
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BAQSIMI
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• Do not remove Shrink Wrap or open the 
Tube until ready to use.

• Store BAQSIMI in the shrink-wrapped 
Tube at temperatures up to 86ºF (30ºC).

• Replace BAQSIMI before the expiration 
date printed on the Tube or carton.

STORAGE AND HANDLING



PREPARING THE DOSE

Remove the Shrink Wrap by pulling on the red stripe.



PREPARING THE DOSE

Open the Lid and remove the Device from the Tube.

Caution: Do not press the Plunger until ready to
give the dose.
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Giving the dose
Hold Device between 
fingers and thumb.
Do not push Plunger yet.

Insert Tip gently into one 
nostril until finger(s) touch 
the outside of the nose.
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Giving the dose

Push Plunger firmly        
all the way in.

Dose is complete when the 
Green Line disappears.

After giving BAQSIMI:

• Call 9-1-1.
• Activate MERT Medical 

Emergency Response Team.

• Turn the person on their side.
• Write Time on the used 

Device and Tube and give to 
EMS personnel.
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Pre-filled Syringe

GVOKE

Premixed, prefilled, premeasured liquid glucagon for treatment of very 
low blood sugar in adults and kids with diabetes ages 2 and over
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STORAGE

Gvoke should be stored at 
room temperature

Gvoke comes in a single pack or in a convenient 2-pack

Presenter Notes
Presentation Notes
When included in the DMMP or physician’s orders, the glucagon kit should be accessible to trained school personnel, and stored in a designated place which may include keeping the kit with the student.
Glucagon should be stored at room temperature.
The expiration date should be checked before using. Do not administer if expired, discolored, or does not dissolve well.
After mixing the contents, dispose of any unused portion within one hour.
Expired glucagon emergency kits can be used for future training sessions. Training demonstration kits are also available from kit manufacturers.
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Dosing
2 doses:
• Adolescents and adults (1.0 mg)
• Children (0.5 mg)

*Children younger than 12 who weigh at least 100 pounds may 
be prescribed the 1.0 mg dose.
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Prepare

Pull cap straight off the syringe.
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Inject

Pinch the skin of the 
upper arm, lower 
stomach, or outer thigh 
and insert the needle at a 
90-degree angle.

Push the plunger down as 
far as it will go.
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After using Gvoke:
*Place victim on their side 
*Call for emergency help
*Call MERT (Medical Emergency Response Team)
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GLUCAGON/GLUCAGEN
EMERGENCY KIT
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STORAGE

• Maintain accessible to school personnel, as 
designated in DMMP

• Store at room temperature

• Monitor the expiration date

• After mixing, dispose of any unused portion 
within one hour

Presenter Notes
Presentation Notes
When included in the DMMP or physician’s orders, the glucagon kit should be accessible to trained school personnel, and stored in a designated place which may include keeping the kit with the student.
Glucagon should be stored at room temperature.
The expiration date should be checked before using. Do not administer if expired, discolored, or does not dissolve well.
After mixing the contents, dispose of any unused portion within one hour.
Expired glucagon emergency kits can be used for future training sessions. Training demonstration kits are also available from kit manufacturers.



69

EMERGENCY KIT CONTENTS:

1 mg of freeze-dried glucagon (Vial)
1 ml of water for reconstitution (Syringe)

Combine immediately before use

Presenter Notes
Presentation Notes
This photo shows the inside of a glucagon emergency kit. Glucagon must be injected.
Instructions are included in package. 
In addition to participating in this training, instructions inside the kit should be reviewed.
Within the glucagon kit are:
a syringe pre-filled with a saline and 
a vial of powdered glucagon. 
Combine the glucagon for injection immediately before use by following the instructions that are included with the glucagon kit.
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WHEN TO GIVE 
GLUCAGON/GLUCAGEN

If authorized by the student’s DMMP and if student 
exhibits:

• Unconsciousness, unresponsiveness
• Convulsions (seizures)
• Inability to safely eat or drink

Presenter Notes
Presentation Notes
When hypoglycemia is severe, the school nurse or trained diabetes personnel must respond immediately.  

Regardless of whether glucagon is to be given or not, emergency personnel should be summoned by calling 911 or emergency response personnel as soon any of the following are exhibited:
Unconsciousness, unresponsive
Convulsions (seizures) or jerking movements
Inability to safely eat or drink

If  student is having a seizure, is unconscious, or having difficulty swallowing, do not attempt to give food or a drink or to put anything in his or her mouth because it could cause the student to choke. 
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PROCEDURE

Act immediately
Call 911, MERT, 

parent/guardian, school 
nurse as per DMMP or 
emergency care plan

If in doubt, always treat
Position student safely 
on side for comfort and 
protection from injury

School nurse or trained 
personnel notified to 

give glucagon in 
accordance with DMMP 
or emergency care plan

Presenter Notes
Presentation Notes
If possible, do a blood glucose check.

Don’t delay if a meter is not available and low blood glucose symptoms are being exhibited. If in doubt, always treat.

Position student safely – Be sure that the student is lying on his or her side in a clear, safe area protected from head and bodily injury. 

Do not leave student alone.

School nurse or other trained diabetes personnel should give glucagon as soon as possible after discovering that the student is unconscious or unable to swallow.
A second person should call 911, then parent/guardian and school nurse as per DMMP.
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PREPARATION

1. Flip cap off glass vial 
containing dry powder

2. Remove cap from syringe

3.  Put on gloves if available

Presenter Notes
Presentation Notes
1. Flip the plastic cap off the glass vial of powdered glucagon.
2. Remove the plastic cap off the syringe needle. Do not remove plastic clip from syringe as it prevents the rubber stopper from being pulled out.
3.  Put on gloves if available
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MIXING SOLUTION

4. Inject entire fluid in syringe into 
the bottle containing powder

5. Shake gently or roll to mix until 
all powder is dissolved and 
solution is clear.

Presenter Notes
Presentation Notes
4. Take the fluid filled syringe in the glucagon emergency kit and inject the fluid into the bottle containing the glucagon powder.
5. Shake gently or roll to mix until all powder is dissolved and solution is clear.
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DOSING AND DRAWING OUT

6. Inspect. Solution should be 
clear and colorless. 

7. Draw prescribed amount of 
glucagon back into syringe.

Presenter Notes
Presentation Notes
6. Inspect medication for color, clarity, and presence of lumps.  Solution should be clear and colorless.  
7. Draw a prescribed amount of glucagon back into syringe. Amount is per DMMP. General guidelines are as follows:
If child weighs > 45 lbs., inject the full vial of glucagon (1 cc)  using the buttocks, thigh, or arm.
If  child weights < 45 lbs., inject 1/2 of the solution.

Do not recap syringe. Discard sharp in appropriate container.
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INJECTING

8. Clean site if possible. 

9. Inject at 90° into the tissue under cleansed 
area (may administer through clothing as 
necessary 

– buttocks 
– thigh
– arm

Presenter Notes
Presentation Notes
8. When possible, the injection site should be exposed and cleaned.  However, glucagon can be administered without cleaning and through clothing if necessary. 

9. Injection is given at a 90 degree angle into the tissue under the cleansed area in an area such as the buttocks, thigh or arm. Suggested sites include the outer thigh, upper outer buttock, or arm.
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CONSIDERATIONS

• The time to complete recovery from a severe hypoglycemic 
episode varies according to how low the blood glucose 
level was and for how long prior to treatment

• Some signs and symptoms, such as headache, may persist 
for several hours, although the blood glucose level is 
satisfactory

• Continued monitoring is important
• Student needs to be transported via EMS

Presenter Notes
Presentation Notes
The time to complete recovery from a severe hypoglycemic episode varies according to how low the blood glucose level was and for how long prior to treatment.

Some signs and symptoms, such as headache, may persist for several hours, although the blood  glucose level is satisfactory. The student may be unable to participate in learning or school activities up to several hours after a severe hypoglycemia episode. 

Continued monitoring is important, but is a challenge in the school setting. The student may need to be transported via EMS or sent home with the parent/guardian.
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DON’T BE SURPRISED IF…

• Student does not remember being unconscious, 
incoherent or has a headache 

• Blood glucose becomes very high (over 200)

• Nausea or vomiting may occur

Presenter Notes
Presentation Notes
Don’t be surprised if …..
Student does not remember being unconscious, incoherent or has a headache. 
Blood glucose becomes very high (over 200)
Nausea or vomiting may occur
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Pre – and Post – Tests: 
GLUCAGON ADMINISTRATION

This tool may be freely duplicated and distributed for training purposes
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1. Glucagon is used to treat:
a. Hyperglycemia
b. Hypoglycemia

2. Glucagon is a naturally occurring hormone made by the pancreas.
a. True
b. False

3. Glucagon is given when:
a. Unconsciousness/unresponsiveness
b. Convulsion/seizure
c. Inability to safety eat or drink
d. All of the above

4. Which of the following sites is not usually used for glucagon 
injection:

4. Stomach
5. Arm
6. Thigh
7. Buttocks

5. The student should be positioned on his or her side before 
glucagon is administered:

a. True
b. False



1-800-DIABETES www.diabetes.org

WHERE TO GET MORE INFORMATION

American Diabetes Association
1-800- DIABETES

www.diabetes.org/safeatschool
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