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Definition of diabetes

World Health Organization, 1999
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Classification of diabetes

Diabetes Care Volume 44, Supplement 1, 2021 S15 

q Type 1 diabetes (due to autoimmune b-cell destruction, usually leading to absolute insulin
deficiency, including latent autoimmune diabetes of adulthood).

q Type 2 diabetes (due to a progressive loss of adequate b-cell insulin secretion frequently on the 
background of insulin resistance).

q Specific types of diabetes due to other causes:
ü monogenic diabetes syndromes (such as neonatal diabetes and maturity-onset diabetes of the 

young)
ü diseases of the exocrine pancreas (such as cystic fibrosis and pancreatitis) or pancreatectomy
ü endocrinopathies (Cushing’s disease, pheochromocytoma, acromegaly)
ü drug- or chemical-induced diabetes (such as with glucocorticoid use, in the treatment of 

HIV/AIDS, or after organ transplantation).

q Gestational diabetes mellitus (diabetes diagnosed in the second or third trimester of pregnancy
that was not clearly overt diabetes prior to gestation).
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Diabetes type 1
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Diabetes type 1

IDF, Diabetes Atlas, Ninth Edition 2019
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Diabetes type 2

Type 2 Diabetes

Impaired β-cell 
function

Decreased glucose uptake

Insulin 
resistance

Adapted from: DeFronzo RA. Diabetes. 2009;58:773–795.
Adapted from: DeFronzo RA. Diabetes. 2009; 58:773–795. 
Adapted from: Tahrani AA, et al. Lancet. 2011;378:182–197.



Clinical signs and symptoms of diabetes
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Diagnosis of diabetes

Diabetes Care Volume 44, Supplement 1, 2021 S15 
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Definition and diagnostic criteria of «prediabetes»

Diabetes Care Volume 44, Supplement 1, 2021 S15 

“Prediabetes” 
is the term used for individuals

whose glucose levels do not meet the criteria for 
diabetes but are too high to be considered normal. 

Diabetes Care 2013;36:2995–3001



Risk factors for diabetes or prediabetes

Diabetes Care Volume 44, Supplement 1, 2021 S15 
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Risk factors for diabetes or prediabetes in children and adolescent

Diabetes Care Volume 44, Supplement 1, 2021 S15 
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Risk factors for diabetes type 2
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Complications of diabetes
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Clinical signs and symptoms of diabetes



Progression of type 2 diabetes

• Adapted from Kendall et al. Am J Med 2009:122(6 Suppl):S37–S50

Insulin resistance

Insulin level

Fasting plasma glucose

Hepatic glucose production

Postprandial glucose

Beta-cell function

Progression of type 2 diabetes

Diabetes

4–7 years 

Development of macrovascular complications

Development of microvascular complication

Diabetes diagnosis

Impaired glucose tolerance

Incretin effect
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Prevention of diabetes type 2

Diabetes Care 2020, Volume 43 Suppl. 1

Diabetes Care 25:2165–2171, 2002 
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Prevention of diabetes type 2

Diabetes Care 25:2165–2171, 2002 
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Nutrition therapy
2019
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Medical nutrition recommendations

Diabetes Care 2020
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Food pyramid of «mediterranean diet»

The Mediterranean diet is known to be
the healthiest food pattern. It is mainly
based on foods of vegetable origin:
whole grains, fruits, vegetables, olive oil
and legumes consumed frequently and
in high quantities. Moderate
consumption of fish, white meat, eggs
and dairy products. Red meat, foods rich
in sugars and sporadically saturated fatty
acids.
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The western diet vs mediterranean diet

The Western Diet, typical of western countries, is a diet characterized 
by high consumption of refined cereals, red meat, products rich in 
saturated fats and sugars.

The Mediterranean Diet, on the other hand, is characterized by high 
intake of vegetables, fruits, legumes, nuts and whole grains, consumption of 
medium-high fish, high intake of unsaturated fatty acids (olive oil), low intake of saturated 
fatty acids and dairy products, reduced meat intake, especially red, moderate salt intake.
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Mediterranean diet

The Mediterranean diet has a high nutritional pattern, able to provide an adequate supply 
of micro and macronutrients.

High adherence to the Mediterranean diet has been shown to be associated with a reduced
risk of nutritional deficiencies, mortality from cardiovascular diseases, cancers and the 

incidence of chronic degenerative diseases such as Parkinson's and Alzheimer's.
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Mediterranean diet
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Mediterranean diet

2019
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Mediterranean diet: dietary advice

• Partially skimmed milk

• Yogurt white 

• Pasta/farro/barley/ rice: prefer parboiled rice maximum twice a day and whole grain

• Bread : prefer whole grain

• Meat: rabbit, turkey, turkey beef, lean pork lean

• Fish: fresh or frozen fish, prefer blue fish (sardinian, anchovies), squid, octopus. Cod, hake, mackerel or
sea bass better no more than 1 time a week. Crustaceans and molluscs bivalve occasionally. To avoid large
fish (swordfish and tuna).

• Fruits 2-3 times a day. To be taken no more than 2-3 times a week: kiwi or grapes or banana or pineapple.
• Vegetables: fresh or frozen vegetables, not smoothie or past, 2 times a day
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Dietary composition in diabetes
In the daily diet, the intake of simple fast-absorbing sugars (glucose and sucrose) should be carefully evaluated, giving 

preference to complex slow-absorbing sugars (starch).
The total daily share of carbohydrates must not exceed 50-55% of the total calories, provided that at least 80% of it is made of 

starch and the remaining 20% of non-insulin-dependent sugars and fiber.
Fiber should be taken in high quantities, especially water-soluble ones, capable of slowing down the intestinal absorption of 

carbohydrates and cholesterol.
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Dietary composition in diabetes
Proteins must represent about 15-20% of the total calories, and at least a third must consist of proteins of animal

origin, as they contain the indispensable essential amino acids (present, for example, in eggs, meat, milk).
We should give priority to proteins from fish, lean meats, eggs and fresh dairy products such as milk and 

yoghurt and limit 'red' meats and cold cuts/cheeses to a minimum.
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Dietary composition in diabetes 
Fats must provide the remaining 25-30% of the total calories and those of vegetable origin with a high content of mono- and 

polyunsaturated fatty acids (which we find, for example, in fish, olive oil, nuts) should be preferred for their role in the 
prevention of cardiovascular diseases. 

Both saturated fatty acids and cholesterol-rich foods (e.g. chicken, pork or calf liver) should be limited, which could promote
dangerous hyperlipidemia. Most fats should be of the "insaturated" type and especially of the monounsaturated subtype, 
that is, the one that is contained in excellent quantities in extra virgin olive oil, but also in some seed oils (such as peanut

oil). In addition, polyunsaturated fats such as those found in fish and fishery products and dried fruit must also be present.
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General information of dietary composition in diabetes
Components of diet Recommended overall

quantity
Recommended amount
of individual nutrients

Practical advice

Carbohydrates 45-60% Kcal tot. sucrose and other
added sugars less than

10%

vegetables, legumes, 
fruits, cereals preferably
whole grains, foods of 

the Mediterranean diet

Fibers >40 g/die, especially 
soluble

5 servings a week of 
vegetables or fruit and 4 

servings a week of 
legumes

Proteins 10-20% Kcal tot.

Fats 35% Kcal tot. saturated<8-10% among the seasoning
fats prefer vegetables
ones except palm oil 

and coconut
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Dietary advice

ü Acaloric sweeteners are safe if consumed in moderation. 

ü Habitual consumption of foods rich in antioxidants, microelements
and other vitamins should be encouraged.

ü There is no evidence to recommend the use of “dietary foods” for diabetics
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Dietary advice

Recommended cooking methods: grilled, grilled, in the oven, steamed, in a bain-marie and in foil. For fried foods,
use olive or seed oil, but do not exceed 180 ° in temperature during cooking (no smoke and the oil must not
become dark). Legumes and vegetables must be cooked in very little water and in a closed container so as not to
lose their vitamin and mineral wealth.

Condiments
For the condiments, vegetable fats (olive or seed oil) are preferred. A particular limitation of salt is not necessary,
except in the presence of hypertension, chronic kidney disease or other contraindications.
To flavor foods you can use particular types of sodium-free salt that can be purchased at the pharmacy.
All spices such as pepper, paprika, chilli, mustard, nutmeg, cinnamon, saffron, ginger, fennel seeds, thyme,
marjoram, sage, rosemary, basil, bay leaf, mint, can be used as well as lemon juice, vinegar, meat extracts, stock
extracts and stock cubes.
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Glycemic Index

• Glycemic index is the rate at which a sugar is converted into glucose once ingested.

• It is the rate at which the concentration of glucose in the blood (blood glucose) increases after 
ingestion of a defined amount (50 gr) of a given glucid.

• The glycemic index is expressed in percentage terms, in relation to that of the same amount of 
glucose.

• Glucose is the reference carbohydrate and has an index of 100. E.g. if a food has a glycemic index of 
60, it means that by ingesting 50 grams of that food, blood glucose rises by 60%, compared to what 
happens with 50 grams of glucose.
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Glycemic Index



v An effective strategy for blood control in diabetic patients in intensive 
insulin treatment.

v It is a method that allows you to adjust the dose of insulin ready to be 
administered at a meal to the carbohydrate content of that particular
meal.

v It represents a planning system that requires commitment but allows
flexibility and freedom of choice in nutrition

v To learn the carbohydrate count it is necessary to learn to recognize which
foods contain them and above all to be able to count the content in grams.

v To exactly calculate the carbohydrate content in foods, the appropriate 
table must be available which provides the CHO content per 100 g of food.

Counts carbohydrates
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§ Divide the CHO content by 100 g of a food by 10 you will thus have the 
content of 10 gr.

• Multiply the CHO content by 10 gr for the grams of food present in the 
portion  (estimated or weighed) .

• For example, in 80 grams of bread there will be:
100 g bread = 60 gr CHO /10 g bread = 6gr CHO
80 g bread (6 x 8) = 48 gr CHO



Counts carbohydrates
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The carbohydrate insulin ratio
• The insulin/ carbohydrate ratio (I / CHO or I / C ratio) indicates the grams of carbohydrates metabolized by 1 U of 

insulin, for a given subject. 

• This allows you to adjust the insulin dose to the carbohydrate intake of each individual meal.

• Generally 1 unit of preprandial insulin metabolizes 10 to 15 g of CHO
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The carbohydrate insulin ratio
• It is calculated using the mathematical rule called the 500 rule:

500
FIG

500
46

(FIG: fabbisogno insulinico giornaliero)

I
CHO

1
11

1 unit of insulin metabolizes 11 
g of carbohydrates
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The carbohydrate insulin ratio

• Once you know the carbohydrate insulin ratio for a meal you have to divide the grams of total carbohydrates of that 
meal by the ratio of insulin carbohydrates.

• For example: if a meal contains 60 grams of CHO and the I/CHO ratio is 1/15, it divides 60/15 = 4, i.e. 4 U of insulin is 
needed for the meal under consideration.
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MirNAs as biomarkers of nutritional therapy
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Thanky you attention


