
Nutrition
in diabetes 
mellitus



 

General 
principles of 
nutrition 
in type 1 
diabetes.



The general 
principles of 
nutrition for children 
with diabetes are the 
same as for other 
children.



 

Nutrition 
should be 
in accordance with the 
food pyramid 

Institute of Food 
and Nutrition for Children 
and Young People



Daily energy requirement

Animal 
proteins

Vegetable 
proteins

Proteins 

Fats 

Carbohydrates 



 

The amount of 
carbohydrates
should be controlled
and contain

45-50%
of the daily energy requirement.

 



 

Simple sugars may 
comprise a maximum of

10%
of the daily energy 
requirement.



Add some variety!



 

Every day we should provide 
our bodies with about 80 
different nutrients
in the right proportions and 
quantities through our food. 



 

There is no perfect 
product that provides all 
of these ingredients, so a 
diet with diabetes mellitus 
needs to be varied.



Remember!

5 meals a day
Remember, eat 5 meals a day,
drink water frequently and brush your 
teeth after eating.

Vegetables
and fruit 
Eat as many vegetables as 
possible. Eat no more than 
2 portions of fruit per day.

Whole grain 
products
Of the cereal products,
eat the whole grain ones.



Remember!

2 glasses of 
milk
You can replace them with 
natural yoghurt,
kefir and some cheese.

Good sources 
of protein
These include lean meat, fish, 
eggs and pulses. 

Fats
Choose vegetable fats over animal 
fats.



Remember!

Physical 
activity
Be physically active every 
day.

Sleep
Get enough sleep so your 
brain can rest.

Weight
Check your height and weight 
regularly.



Your main meal:

Cereal products
or starchy vegetables 
(pasta, groats, potatoes)

Proteins
fish, dairy products, eggs, 
meat, legumes

Vegetables 



Opt for...

NO

● whole grain products
such as groats and wholemeal 
pasta

instead 
of

● processed cereal products such as 
light breads and sugary 
breakfast cereals

● water ● sugary drinks

● poultry, fish, legumes, 
nuts

● red meat
and meat preparations

● vegetables and fruit
of different colours, natural 
dairy products

● processed foods (fast food, salty 
snacks, waffles, bars) that are 
high in simple sugars, fats and 
salt

YES



 

Do not eat:
processed foods like fast food, 
salty snacks, sweets, candy 
bars, sugary drinks.



 

Eat less:
salt, red meat and meat 
preparations.



Nutrients



 

To make a delicious 
cocktail, we need to add the 
right ingredients. 

To build our bodies, we 
also need the right 
ingredients.



Proteins

Main nutrients

Carbohydrates Fats



 

Proteins

They build your body. 

They are found in our muscles, blood and 
organs, for example. 

They are essential for each of us to grow 
and be strong. 



Animal proteins

should make up 60% 
of the protein: 
● eggs,
● meat and sandwich 

meats, 
● fish,
● milk and milk 

products

Vegetable proteins

are more difficult
to digest:
● cereal products, 
● pulses,
● vegetables, 
● fruit,

Daily energy 
requirement for 
protein: 

15-20%
60% of which should be 
of animal origin.



 

Fats

They provide energy. 

They transport vitamins
in the body. They build, 
among other things, the 
nervous system, cell 
membranes (clothes for 
cells).



Mono- and polyunsaturated fats

Good fats: 

● nuts,
● seeds: e.g. sunflower, pumpkin, sesame, flax, 
● oils from these seeds, rapeseed oil, 
● olive oil,
● avocado, 
● fish: e.g. salmon, herring, trout.

Saturated fats

Cut down on: 

● fatty meats and sandwich meats,
● pâtés,
● fatty milk,
● fatty chees.



 

Carbohydrates

They are the main source 
of energy for the body.



Simple carbohydrates Complex carbohydrates

Small particles that are immediately 
absorbed into the blood. 

These include, for example: sugar, 
honey, sweets, confectionery.

AVOID!

Larger particles that need to be cut into small 
pieces by the digestive tract before they can 
be absorbed.  

These include, for example: groats, whole 
grain bread, whole grain cereals, rice, pasta 



 

Simple carbohydrates

Blood glucose levels rise and fall 
quickly

Risk of hypoglycaemia.

Complex 
carbohydrates

Blood glucose levels rise more 
slowly and fall more slowly.



 

Dietary fibre

Supports digestion. 

You can find it
in whole grain cereals, fruits 
and vegetables.



 

Dietary fibre
● It is a complex carbohydrate.
● It is unique - it is not digested.
● It helps the intestines to move. 
● It is food for the good bacteria 

living in the intestines, which 
support their work.



 

Carbohydrate
exchanges



1 CE - carbohydrate exchange 
it is: 
a portion of the product expressed
in grams which contains
10 grams of available carbohydrate
(excluding fibre). 

What are CEs?



Why use them?

Counting CEs helps
with menu planning.

With CEs you can choose the 
portion sizes of any given meal and 
keep the amount of carbohydrates 
you eat consistent.



1 CE is...

65 grams of 
potatoes 

25 grams of 
wholemeal bread

45 grams of cooked 
pasta 

190 grams of raspberries 140 grams of apple 205 ml of milk



How to count CEs?

Rice in 100 g contains 76.9 g of carbohydrates. 

We then calculate the number of carbohydrate exchanges:
1 CE - 10 g digestible carbohydrates

(76.9 g x 1 CE)/10 g = 7.69 CE ~ 7.7 CE

that is, 100 g of rice contains 7.7 CE.





 

Protein and fat
exchanges



1 PFE - protein and fat exchange 

is 100 calories from protein and fat

1 gram of protein = 4 kcal
1 gram of fat = 9 kcal

What are protein and fat exchanges?



How to count PFEs?

Check the composition of 
the product (e.g. table on 
the packaging).

Calculate the number 
of calories from protein 
(number of grams x 4).

Calculate the number of 
calories from fat (number 
of grams x 9).

Result = number of 
PFEs

Divide the result by 
100 (1 PFE = 100 
kcal).

Add your results.

1. 2. 3.

4. 5. 6.



1. Multiply the amount of protein x 4 kcal
Protein = 17 g x 4 kcal = 68 kcal

2. Multiply the amount of fat x 9 kcal
Fat = 32 g x 9 kcal = 288 kcal

3. Add the results up
68 kcal + 288 kcal = 356 kcal

4. Divide the result by 100 (1 PFE = 100 kcal)
356 kcal : 100 = 3.5 WBT

Examples



Examples

1. Multiply the amount of protein x 4 kcal
Protein = 10 g x 4 kcal = 40 kcal

2. Multiply the amount of fat x 9 kcal
Fat = 44 g x 9 kcal = 396 kcal

3. Add the results up
40 kcal + 396 kcal = 436 kcal

4. Divide the result by 100 (1 PFE = 100 kcal)
436 kcal : 100 = 4 WBT



Examples

1. Multiply the amount of protein x 4 kcal
Protein = 13 g x 4 kcal = 52 kcal

2. Multiply the amount of fat x 9 kcal
Fat = 36 g x 9 kcal = 324 kcal

3. Add the results up
52 kcal + 324 kcal = 377 kcal

4. Divide the result by 100 (1 PFE = 100 kcal)
377 kcal : 100 = 4 WBT



 

Types of boluses 
in pump therapy



Pump therapy

There are three types of boluses in an insulin pump:

normal 
bolus 

square bolus dual bolus



Types of boluses

Rapid, one-time 
administration of a dose of 
insulin.

Slow, steady delivery of 
insulin doses spaced out over 
a period of time.

It consists of a normal bolus and a 
square bolus, which are 
administered in freely selectable 
proportions.
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Bolus

normal 
bolus
use:

● with meals that only contain 
carbohydrates (CE)
e.g.: fruit, bread,
cereals, rice, etc.;

● for adjustment - when the 
sugar measurement indicates 
too high a glucose level.

square 
bolus
use:

● with meals that contain 
proteins
and fats (PFE)
e.g.: cheese, cottage 
cheese, meat, sausage, 
egg, etc.

dual 
bolus
use: 
● with meals that contain 

carbohydrates (CE), 
proteins and fats (PFE), 
e.g. pizza, fast food, breaded 
pork chops.



http://www.fundacja-cukrzyca.pl/docs/WW_i_WBT.pdf

Type of bolus depending 
on the meal consumed



 

Converting a 
product
to a specific 
weight



Let's convert

100 g of the product contains:

● 2 CEs
● 3 PFEs

The product has a weight of 90 g

2 CEs x 90% = 1.8 CE                   normal bolus

3 PFEs x 90% = 2.7 PFEs square bolus 

100 g of the product contains:

● 2 CEs
● 3 PFEs

The product has a weight of 130 g

2 CEs x 130% = 2.6 CEs normal bolus

3 PFEs x 130% = 3.9 PFEs square bolus 



 

Calculation of 
time per PFE



Let's convert

To calculate the time for which an extended bolus needs to be administered, 

add 2 to the amount of PFEs

For example 

A meal contains 2 PFEs →  2 PFEs + 2 = 4h

Thus, set 2 PFEs for 4 hours 



Exercise

1. Multiply the amount of protein x 4 kcal Proteins = …….... gr x 4 kcal = …............... kcal

2. Multiply the amount of fat x 9 kcal Fats = ........... gr x 9 kcal = ................... kcal

3. Add the results up …............ kcal + …............ kcal = ................... kcal

4. Divide the result by 100 (1 PFE = 100 kcal) …............ kcal : 100 = …............ PFE

 Carbohydrates …......... grams

● Normal bolus ................ WW

● Square bolus …............. PFE for …........... hours



 

Glycaemic index 
and load

● It ranks foods according
to their effect on increasing 
blood glucose.

● It shows how quickly and how 
much your blood glucose 
levels will rise after eating a 
particular food.



Glycaemic index and load

Products with a low 
glyceamic index – 
below 55

The amount of glucose in 
the blood increases slowly 
and slightly.

Products with an 
average glycaemic 
index – 55 to 70

The amount of glucose in 
the blood rises faster and 
stronger.

Products with a high 
glycemic index – over 70

The amount of glucose in the 
blood rises quickly and 
strongly.

recommended limit eliminate



most fruit and vegetables



Postprandial glycaemic profile



“My GI” Application

It helps you quickly find the product
and read its Glycemic Index.

The application is 
free of charge. 



What affects the glycaemic index value?

Increasing GI:
● Cooking, heat treatment - 

the more overcooked the 
product, the higher the GI

● Fragmentation - 
the more fragmented the 
higher the GI

● Ripening of fruit
and vegetables - the more 
ripe the higher the GI 

Reducing GI:
● Presence of 

proteins
 and fats

● Less ripe fruit, e.g. a 
banana with a green 
peel has a lower GI than 
a ripe one 



Low-GI diet 

Eat plenty:
● vegetables

● whole grain products

● legumes

Eat little:
● light bread

● light pasta and white rice

● sweets



Glycaemic load

As with the glycemic index, we 
distinguish between foods with a 
glycemic load:

● low < 10
● average = 10-20
● high > 20

It shows how quickly and how much glucose 
levels will rise after eating a particular 
product, as does the GI. 

It is more accurate than GI
because it takes into account not only the type 
of carbohydrate and the rate of absorption, but 
also the amount of carbohydrates contained in 
a serving of the product.



 

Calculation of 
the glycaemic 
load

GL = C x GI : 100

GL - Glycaemic Load
C - grams of digestible carbohydrates 
per serving
GI - Glycaemic Index  



 

Methods for calculating 
carbohydrate exchanges 
from ready-made products.  



FORMULA

If we want to count how much product we need to weigh for 1 CE,
we use a simple formula: 

Formula for 1 CE from a large pack
1CE = 1000 : amount of carbohydrates per 100 grams



Example

1000 : 68 = 14.7 grams

1CE = 15 grams of product 



Example

1000 : 23 = 44.5 grams

1CE = 45 grams of product 



Example

1000 : 65 = 15.4 grams

1CE = 15 grams of product 



FORMULA

If we want to count how many CEs are in the whole package
we use the formula:

Formula for the number of CEs in the whole package:
Number of CEs = Amount of carbohydrates per 100 

grams x product weight : 1000



Example

5.3 g x 350 g : 1000 = 1.8 CE

The package contains 1.8 CE 



 

Example of a menu
for a child with diabetes 
treated with pen therapy  



Notes for guidance

With pen therapy, we focus 
most on counting 
carbohydrate exchanges 
(CEs).

The pink colour indicates
the carbohydrate products
which need to be precisely 
weighed according to the 
carbohydrate exchange table
or by calculating from the 
above-mentioned formulas.

1. 2.



Breakfast 1 - 3 CEs 

Oatmeal with milk:
● 2% milk - 1 CE = 205 ml
● oat flakes  - 2 CEs = 30 g
● nuts



Breakfast 2 - 2 CEs 

Orange - 1 CE = 110 g
Graham roll with cheese:
● graham roll - 1 CE = 20 g
● butter
● cheese
● vegetables (tomato, cucumber) 



Dinner - 4 CEs

Tomato soup with pasta
● cooked pasta 

1 CE  = 45 g
● Do not count the stock as long 

as you do not thicken the soup 
with flour.

Main course - roast chicken
(one serving)
● potatoes 3 CEs = 195 g 

(3 CEs x 65 g)
● cucumber salad with 12% cream 

(no sugar)



Tea - 2 CEs

Strawberries - 1 CE = 170 g

Salty sticks - 1 CE = 15 g



Supper 1 - 3 CEs

Scrambled eggs with bread and 
vegetables
● 2 eggs
● ghee
● seasoning 
● Wholemeal rye bread - 3 CEs = 75g
● vegetables (pepper, radish)
● unsweetened tea 

Sandwich
● light rye bread - 2 CEs = 40g
● butter
● lean sandwich meat
● cucumber, lettuce

1 - 3 CEs 2 - 2 CEs



 

Apps that help you 
count CEs and 
FBEs



Fitatu



VitaScale



FBE calculator



Exchange calculator by Medtronic



IleWazy.pl



Thank you
for your attention
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