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How many carbohydrates would
you estimate are in a small apple?
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Objective:
¢ Calculate appropriate carbohydrate
amounts in serving sizes.

* Calculate appropriate insulin doses for
students with diabetes.
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Diabetes Overview

Type 1 Diabetes Mellitus (T1D) is a chronic autoimmune
disease in which the pancreas does not produce insulin, a
hormone that regulates and metabolizes the breakdown
of carbohydrates and sugars in foods people consume.
Managing insulin delivery and regulating blood glucose
levels is necessary to prevent significant chronic
microvascular complications and death (Centers for
Disease Control and Prevention, n.d.).

Type 1 Diabetes, formerly known as Juvenile Diabetes and
Insulin-Dependent Diabetes Mellitus (IDDM), is
increasingly more prevalent in the pediatric and
adolescent population (American Diabetes Association,
n.d.).

For the purpose of this program, Diabetes Mellitus Type |
will be called Diabetes or T1D.
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According to the American Diabetes Association (ADA), “About
208,000 Americans under age 20 are estimated to have diagnosed
diabetes, approximately 0.25% of that population.

In 2008—2009, the annual incidence of diagnosed diabetes in
youth was estimated at 18,436 with type 1 diabetes...” (American
Diabetes Association, n.d., para. 7).

Locally, the Massachusetts Department of Public Health, School
Health Unit collects statistics regarding chronic disease in school-
aged children. In the 2006-2007 school year, 102 Essential School
Health Services (ESHS) districts reported 2.5/1000 students to have
T1D. In the 2010-2011 school year, 156 ESHS districts reported an
increase to 3.1/1000 students to have T1D ("MA DPH 2010-2011,"
2012, p. 36). It is estimated to be even higher for 2017 ("Diabetes in
youth - 10 yr study," 2017).

Although this increase may not seem statistically significant,
diabetes in adolescence, compounded by age, puberty, growth,
development, social issues, sports and exercise, illness, and more,
results in children’s insulin requirements fluctuating throughout the
day. These variable insulin requirements can overwhelm any
student at any age and the school nurses who care for them.
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The School Nurse

School nurses are an integral part of the daily activities of
many students.

School nurses treat and assist all students with prescribed
medications and procedures, respectively, throughout the
school day.

Adolescents diagnosed with T1D need both a quality
diabetes management plan and emergency plan while in
school.

School nurses coordinate and collaborate with the
student, family members, the nutritionist, nurse educator,
the endocrinologist as well as the student’s educators, to
manage a proper diabetes regime.
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The school nurse’s diabetes education is broad.

School nurses may understand the pathophysiology of
diabetes, may know the amount of carbohydrates in a
particular food, and the signs and symptoms of hypoglycemia
versus hyperglycemia, and may also understand the role
activity can have on one’s blood glucose levels.

However, preparation of numeracy confidence and skills is
lacking (Lipkus & Peters, 2009).

School nurses who care for students with diabetes must be
educated and capable of quickly assessing the student’s
insulin/food schedule and calculating and delivering the
appropriate insulin dose.

Competency in this skill is essential to prevent hypoglycemia
in a learning environment (Ofosu & Jarrett, 2015).
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Carbohydrate counting and insulin calculation require careful
assessment and time during the school nurse’s day.

Many variables have to be determined including, but not limited to:
carbohydrate amounts regarding what the student ate for breakfast,
any morning snack, potential lunch, amounts consumed, time from
last insulin dose, health status, and potential scheduled activity,
such as gym class or recess.

In 2012, Marden et al., reported that “Poor numeracy skills are
associated with glycaemic control in Type 1 diabetes” and
concluded, “Low numeracy skills were adversely associated with
diabetes control. Assessment of numeracy skills may be relevant to
the structure of diabetes education programmes.” (p. 662;
McMullan, M. 2010).

In 2005, Vanderbilt University students completed a project
entitled, “Diabetes Numeracy Test” in which patients answered
questions to determine the skill and understanding as well as where
education was needed regarding math skills in diabetes
management (labnodes, n.d.).
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While there is an abundance of diabetes information,
articles, and education available, school nurses do not
receive targeted education in diabetes care and
management until they need to support a student
who is diagnosed with T1D.

Providers order a ratio of insulin to lower glucose to
correct the student’s current blood glucose, i.e.,
(Current Glucose (mg/dl) —Target glucose (mg/dl)
divided by Correction Factor (i.e., the number of
glucose mg/dl lowered by one units of rapid-acting
insulin).

This formula can be confusing even to patients who
have had diabetes for many years (O’Gorman et al.,
2015).
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What is Diabetes Numeracy?

Literacy, we know, is the ability to read and write.
Numeracy is the ability to perform basic math skills.
Diabetes Numeracy is the ability to execute multi-step
arithmetic formula and the ability to assess the
student and their current blood glucose levels
(Labnodes, n.d.).

Diabetes Numeracy in School
Ann Linehan, DNP, MSN, RN

Nutrition

Good nutrition is important for every person to maintain
optimal health. That includes portion control and exercise.

Good nutrition is essential in the daily life of a person with
diabetes. “Students who follow meal plan guidelines will be
less apt to experience hyperglycemia or hypoglycemia and
should have better attendance and participation... Good
nutrition will help children and teens grow and develop
properly and help to make them ready to learn.

("Safe At School," n.d.)”
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Nutrition

¢ Carbohydrates (Carbs) NK D

* Higher Carbohydrates (Carbé)

* Lower (Carbs) =

Proteins

¢ Fats and Oils \/ oI

Vanderbilt University (2007) DNT Toolkit
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Nutrition

Some food makes your blood sugar go up.
Diabetes pills, insulin or exercise bring your blood sugar down

If you don't have enough insulin in your body,
your D 00d S

may be up after you eat
Changing what you eat can help bring your blood sugar down

Do not skip meals to lower your blood sugar

Vanderbilt University (2007) DNT Toolkit
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No, it is mainly higher carbohydrate foods that make
blood sugar go up. Carbohydrate foods are also called
“Carbs”

Vanderbilt University (2007) DNT Toolkit
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How to count carbohydrates

You can help control the number of carbs you eat by
counting the number of grams in the carbs you eat.

Many school districts now have the nutrition
information, including carbohydrates and serving sizes,
in the foods they offer listed on their website, or you can
speak to your food services department regarding where
to find this.

Vanderbilt University (2007) DNT Toolkit
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How to count carbohydrates

TOTAL 44 grams for breakfast

Vanderbilt University (2007) DNT Toolkit
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“Total Carbohydrates” ir

NUTRITION FACTS LABEL VIDEOS:
https://youtu.be/tTVh30UaG-8?list=PLey4Qe-

UxcxaZIZKEArX33grQurHfixva
https://youtu.be/dvrUWIJAUS50?list=PLey4Qe-
UxcxaZIZKEArX33qrQurHfixva

Vanderbilt University (2007) DNT Toolkit
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Nutrition Facts| —_—
4 A

Galories
Total Fat 5 B

: . )
Chalostersiiny 0
Sodium 3 i
Total arboydrat 15 4

02

Protein

Vanderbilt University (2007) DNT Toolkit
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Nutrition Facts

How many carbs

Serving Size %2 cup (114g) X X

Servings Per Container 4 in 3 servings?

Calories 90  Caloies from Fat 30 PollEv.com/annlinehan872,
% Daily Value*

TotalFatdy  5%| 1exTt037607

Saturated Fat Og 0%

Cholesterol 0mg 0%

Sodium 300mg 13%

Total Carbohydrate 133 4%

21
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Nu"ition‘ FQCts What is the serving size? __2

How many carbs in a serving? _10
If you eat 1 serving, you will get _10
grams of carbs.

2 servingsis__ 4 crackers.

Add

_10 grams of carbs from 1 serving
+_10 grams of carb from 1 serving

=_20 grams of carb from 2 servings

% servingis __ 1 cracker
10 _grams of carb from 1 serving
divided by 2
=_5 grams of carb from % serving

Vanderbilt University (2007) DNT Toolkit
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Nutrition Facts

24
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Portion Distortion!

https://nutritiontranslator.wordpress.com/tag/
portion-size-tips/

PORTION SIZES
THEN ANP Now

1990:2010

® Health Beet

150unce sint
200 Ealories 4 ounce 3inches 250 calories
500calories 140 calories.
Muffins Bagels

30 calories  S90calories 5,
Cheeseburger

www.heulnhbeex.«i
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Knowing portion sizes will
also help you in
determining the amount
of carbohydrates in the
food serving.

1 small apple, about the
same size as a baseball =

& 2 > = 1cup.

e Myplate.gov
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One Serving Looks Like...

Grain Products |
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d Daily Servings based on 2,000 calories a day
)
\
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Nutrition

e

‘ 1 small apple = 12-20g carbs

' ~ 1large apple = 20-40g carbs
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How many carbohydrates would
you estimate are in a small apple?

N
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Executive Order 509: Nutrition Standards for State
Agencies — a component of Mass in Motion

MA DPH Resources Related to_Executive Order
509
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Sthoo

School Meals & Snacks

er DMMP

© by the American Diabetes Association *
www.diabetes.org
o1 he American .
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While snack packets and/or one item, such as an
apple, maybe easy to read and figure out —
meals become more complicated and require
additional calculations.

A excellent reference for one with diabetes is the
Calorie King book, website or app

America’s Trusted Food Database

https://www.calorieking.com/us/en/

http://www.calorieking.com

33
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how to measure pasta

uncooked cooked

/
W
/ //
.
1/16 package, & 1/2 cup
or 1 ounce dry = 100 calories

https://www.collegenutritionist.com/blog/pasta-portions
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So now that we can read a label, and can figure out how
many carbohydrates are in the meal the student is eating...
Remember “serving size” on the plate may be a lot more than
“one serving” and must be multiplied.
Example: N E-—E N S |
2 oz boxed pasta dry = 1 cup of cooked pasta = approximately
2 hands cupped together, 'or the size of baseball. g
Measurements are not perfect.. b 4
One cup of (boxed) cooked pasta = 42g carbohydrates
However, if the student has 2 cups as ‘1 serving’, the carbs
must be doubled (42g X ‘2 servings’ = 84g carbs).
EEEER
Note: whole grain or homemade pasta is usually less

L}

35
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Rachel’s Lunch: Nutrislice is a great,
interactive app
.5 forschools to post their
nutrition facts and also
— filter out meals for

specific allergies.

In today’s meal, Rachel decided she is
going to have the pizza (30g) and
chocolate milk (22g).
SheMes to see nurse Jen to check her blood glucose.
Nurse Jen knows Rachel well, just by looking at her, the nurse
can quickly assess if Rachel’s having a good day or stressed, she
can tell if Rachel feels ill or not, and she knows her activity and
after school sport schedule.
Fingerstick shows Rachel’s blood glucose at 11:30am to be
202 mg/dl.
Nurse Jen knows Rachel had breakfast in school at 7:30a and
took her last insulin dose just beforehand.
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Diabetes orders should be involved to include but not
limited to: fingerstick schedule, target blood glucose,
correction factor, insulin to carb ratio, emergency
medications such as glucagon, treatment for
hypoglycemia, and ketone testing..

Rachel’s orders look like this:

sing an insulin pump o basal/bolus insulin regimen

YoHumalog [ Novalog (1 Apidra  Regular given subcutaneously (sc)

2V mgrdl

*The following
treat a low blood glucase

sed prior to

D all mer
* Tnsuiin to carbohydrate (1:C) ratio = 1 unit O grams carbohydrate ar_all v

consuming carbohydrates, excluding carbohydrates

used to

37
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In using the formula for diabetes numeracy, | have made an
ID card for nurses to have handy:

Step 1 Current BG — Target (from order} =
Correction Factor (from order) =
Step 2 Count Carbs (CHO) to be eaten
CHO - Insulin to Carb ratio (from order) = Z

Step 3 Z = units of insulin to be given

Diabetes Numeracy in School

Ann Linehan, DNP, MSN, RN

How many units of insulin will
Rachel need?

PollEv.com/annlinehan872

Text to: 37607

39
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In determining an appropriate insulin dose to cover Rachel’s
lunch today, nurse Jen plugs into the formula as follows:

Step 1 Current BG — Target (from order) =
Rachel’s current BG 202 — Target of 120 = 82

Correction Factor (from order) =

82 30=273

Step 1 covers for the current blood glucose that is
high already at 202 as her target is 120.
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Step 2 Count Carbs (CHO) to be eaten

Nurse Jen and Rachel have already determined her lunch.

Pizza was listed as having 30 grams of carbohydrate and
chocolate milk was listed at 22 grams of carbohydrate.
So her lunch was added that she is having 52 grams of
carbohydrate.

CEO  Insulin to Carb ratio (from order) = Z

52 10=52
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Adding the amount of insulin needed to cover Rachel’s
current BG and the amount of insulin needed to cover her
carbohydrates, at this time Rachel is taking:

Step 3 Z = units of insulin to be given
(Step 1 Current BG) 2.73u
+

(Step 2 to cover for lunch carbs) 5.2u

(Step 3) 7.9u or 8 units.
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Let’s review

11
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The secret to serving size is in your hand.

Palm = 3 0z. of meat
i poslin, b bl

Thumb tip = 1 teaspoon |
[ —

b
1 tennis ball = ' cup of
fruit and vegetables

Hlthy den indude s ey of
el fdus e gl ooy e
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FWhoora

Basic Meal Plans

© by the American Diabetes Association *
v diabetes.org
Reprinted with permission from the American Diabetes Association *

45
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%AE—‘L

Basic Carbohydrate Counting

© by the American Diabetes Association *
o diabetes.org

o American
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Formula

SSihoola =
Advanced Carbohydrate Counting

USING THE INSULIN-TO-CARB RATIO
The

© by the American Diabetes Association *
v diabetes.org

12
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Formula SE!' 3

Using Insulin-to-Carb Ratio

This student comes to the nurses office with this
information regarding their lunch : 60g of carbs

Example: 1:10 Ratio Step 2 Count Carbs (CHO) to be eaten

CHO  Insulin to Carb ratio (from order) =Z

60 gm meal / 10 gms = 6 un

From the previous slide: Step 2 = 6u of insulin

Now you have to figure Step 1.
He sits down and checks his blood glucose.

Here’ s another example of how to calculate insulin dose based on a meal with The result is 76 me/dl.

60 grams of carbohydrate. You assess the student and know his target (by order) is
120 mg/dl. He is feeling good and does not have gym
today. So in adding Step 1 & Step 2: This student should
take 2 glucose tabs to increase their BG to 116 mg/dl.
and only needs the 6u of insulin to cover his lunch

carbohydrates.

Ifa student’ s insulin-to-carbohydrate ratio is 1 unit of insulin to 10 grams of
carbohydrate, and the total amount of carbohydrate eaten is 60, then we take
that carbohydrate amount of 60 and divide it by the number of grams per unit
from the carb ratio, or 10. So 60 divided by 10 equals 6 units of insulin.

© by the American Diabetes Association *
www.diabetes.org

o1 he American
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oo
A
Beyond the Routine: Field Trips

- N

Wthoo

Beyond the Routine: School Parties

tif ol nurse 0 p is scheduled te

© by the American Diabetes Association *

© by the American Diabetes Association *
o diabetes.org o

w.diabetes.org

o American
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Exercise

oo

A
Activity & Diabetes

) ctivity

enefits from physic

activity lowers blood gluce

© by the American Diabetes Association *
www.diabetes.org
o1 he American .
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Flhoor

Activity & Blood Glucose Monitoring

Ch refore, dur d after physical activity per DMMP:

© by the American Diabetes Association *
v diabetes.org
Reprinted with permission from the American Diabetes Association *
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Guidelines for activity and blood glucose monitoring:

Check before, during, and after physical activity per DMMP.

* Especially when trying a new activity or sport.

«If blood sugar starts to fall, student should stop and have a
snack.

« Students with pumps may disconnect or adjust the basal rate
downward temporarily, prior to physical activity (per
DMMP). If students disconnect from the pump, they need to
have a secure location to store the pump until reconnecting.

The effects of activity can last up to 12 hours. Blood glucoses
can trend downward for hours after physical activity.

© by the American Diabetes Association *
www diabetes.org

o American
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How to Treat Low Blood Sugar
Rule of 15 (Hypoglycemia) 8

1. ﬁ Eat/Drink 15 g Carbs

2. C'—) Wait 15 Minutes

3. \/ Check Blood

4. O Less than 70 mg/dI?
Repeat Steps 1-4

%2, Diabetes

e
. Association.

© by the American Diabetes Association *
wwwdiabetes.org

56
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10 things

teachers should know
‘having a student with 1diabetes

©ON O OB ON

<]
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Evaluation of presentation objectives:
https://www.surveymonkey.com/r/DLB25F3

Diabetes Numeracy in School

Future:

further competency for all school nurses and
nurses alike; education given to individual
student from the school nurse.

fiber influences and decrease need of
insulin; protein counts; glycemic alcohols,
glycemic index, etc. etc.

15
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Massachusetts Clearinghouse has pamphlets and
brochures for teens with diabetes

1. what is diabetes?

2. making healthy food choices

3. staying active

All are free of charge.

You can order here:
http://massclearinghouse.ehs.state.ma.us/categor
/DIAB.html

Portion size chart:
https://i.pinimg.com/originals/6e/59/da/6e59da29
208369349b510006639cfd7f.jpg
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Resources:

Safe at School
www.diabetes.org

How much did you eat portion chart

hitps://i.pinime.c ioinal: 59/d: 5902209083603 5
g

61
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