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Annex 3 Module 1

Module 1: FUNDAMENTALS OF HEALTHY NUTRITION FOR PRIMARY HEALTH
CARE PRACTITIONERS
This module will provide primary health care practitioners with basic nutrition knowledge and
with an overview of the problem of obesity and health effects of diet to understand the
importance of preventing obesity from an early age.

Unit 1: BASIC NUTRITION PRINCIPLES

Introduction (Topic 1)

Our body in order to survive, grow and meet the usual expenses for its maintenance and
activities, needs to be continuously replenished with the nutrients contained in food. Foods are
transformed through digestion into more simple substances, called nutritional principles or
nutrients: carbohydrates, proteins, lipids, vitamins, minerals and water.
They perform several functions:
- Energetic: 1 gram of carbohydrates provides 4 calories (kcal) or 17 kilojoule (kJ); 1 gram
of proteins provides 4 kcal or 17 kJ; 1 gram of lipids provides 9 kcal or 37 kJ.
- Plastic: they provide cellular material for the development and maintenance of the
organism, make up the skeleton and soft tissues.
- Protective: they provide substances for protection and resistance (for example against
infections).
- Regulator: they provide elements for biochemical reactions fundamental for life.
- Stock: they provide stock material to use in case of necessity.
Some nutrients are essential, that means they cannot be synthetized by the body and need
to be introduced with food.
References
- Riccardi, Pacioni, Giacco, Rivellese. Manuale di Nutrizione Applicata.

Carbohydrates and Fiber (Topic 2)

Carbohydrates are the primary fuel source for our body, in particular for the brain and
erythrocytes. They are divided into four chemical groups: monosaccharides, disaccharides,
oligosaccharides, and polysaccharides. Monosaccharides and disaccharides, the smallest
(lower molecular weight) carbohydrates, are commonly referred to as sugars. Most of the
carbohydrates in the foods are digested and broken down into glucose before entering the
bloodstream.
Polysaccharides serve for the storage of energy (e.g. starch and glycogen) and as structural
components (e.g. cellulose in plants and chitin in arthropods).
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Carbohydrates are central to nutrition and are found in a wide variety of natural and
processed foods.
Starch is a polysaccharide; it is the carbohydrate with slower absorption and it’s abundant in
cereals (wheat, maize, rice), potatoes, and processed food based on cereal flour, such as
bread, pizza or pasta.
Sugars are more simple carbohydrates that have a faster absorption and appear in human
diet mainly as table sugar (sucrose, extracted from sugarcane or sugar beets), lactose
(abundant in milk), glucose and fructose, both of which naturally occur in honey, many fruits,
and some vegetables. Table sugar, milk, or honey are often added to drinks and many
prepared foods such as jam, biscuits and cakes.
Type
Monosaccharides

Source

Glucose
Fructose
Galactose

Fruit, vegetables, honey
Milk

Disaccharides

Sugar, jam, drinks, fruit,
vegetables
Milk and derivatives
Beer, cereals and sprouts

Sucrose
Lactose
Maltose

Oligosaccharides

Raffinose
Stachyose
Fructo-oligosaccharides
Maltodextrins

Polyols

Polysaccharides
Starch
Fiber (Non-starch

polysaccharides)

Seeds
Cereals, vegetables, industrial
products
Fruit, industrial products
Cereals, legumes, tubers
Legumes, wholegrain cereals,
vegetables, fruit

Digestion of carbohydrates
In the mouth the starch granules are opened and mixed with salivary amylase. In the stomach
carbohydrates hydrolysis is blocked due to the presence of an acid pH. In the small intestine
digestion is completed by the intervention of enzymes present on the brush border of intestinal
cells (glucosidase, lactase, maltase, saccharase). Monosaccharides are absorbed through the
epithelial cells of the intestinal villi: glucose and galactose are absorbed through specific
transporters; fructose is absorbed through a facilitated diffusion mechanism (it does not require
energy).
Dietary fiber, which is made of non-starch polysaccharides, unlike sugars and starches, is not
broken down into glucose. Instead, it passes through the body undigested and provides no
energy. It can be categorized into two main types of fiber: soluble and insoluble.
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Soluble fiber is found in oats, legumes and the inner part of fruits and some vegetables. While
passing through the body, it draws in water and forms a gel-like substance, gives more satiety,
binds to bile acids and prevents them from being reabsorbed, helps delay the absorption of
carbs in the digestive tract, increases the bulk of stool and softens it to help make bowel
movements easier.
On the other hand, insoluble fiber is found in whole grains and the skins and seeds of fruits and
vegetables. It helps alleviate constipation by adding bulk to your stools and making the bowel
move quicker, reducing the contact with toxic substances.
References
- Riccardi, Pacioni, Giacco, Rivellese. Manuale di Nutrizione Applicata.
- Stanfield, Germann. Fisiologia.

Lipids (Topic 3)

Lipids represent the major source of stock energy of the body. They are also constituents of cell
membranes and nerve sheaths, are precursors of hormones, bile acids, vitamin D and act as
carriers of fat-soluble vitamins.
Lipids are insoluble in water and soluble in organic solvents and are mainly classified in:
- Triglycerides, main constituents of adipocytes.
- Phospholipids, constituents of cell membranes and nerve sheaths.
- Cholesterol, constituent of cell membranes and component of bile salts and hormones.
Lipids are made of fatty acids, which are categorized based on the length of the chain, the
number and position of any double links: saturated (no doble links), monounsaturated and
polyunsaturated fats. The organism cannot produce linoleic acid (w6) and a-linolenic acid
(w3), that are defined essential and play an important role in the prevention of cardiovascular
diseases, structure of cell membranes and development and functioning of the brain and
retina.
Foods that mainly contain saturated fats are usually solid: butter, lard, sausages, desserts,
chocolate, cheese, eggs, palm and coconut oil, margarine.
Foods that mainly contain monounsaturated fats are olive oil and nuts, while polyunsaturated
fats are contained in other oils, fish, nuts and seeds.
Cholesterol comes from both endogenous synthesis (80%) and from diet. It is contained in all
animal foods in different proportions.
Trans fatty acids are generated through a process of oil solidification, called hydrogenation,
during which the double links are saturated and isomerized from cis conformation to trans; they
are contained in hard margarines, packaged products, french fries and fast food products.
A diet high in saturated fats, trans fatty acids and cholesterol represents a risk factor for
cardiovascular diseases.
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Food
sources

Saturated Monounsaturated Polyunsaturated

Seasoning

Butter
Olive oil
Lard
Palm oil
Coconut oil
Margarine

Seed oils

Other
sources

Bacon
Sweets
Cheeses
Sausages
Chocolate

Blue fish
Dried fruit
Seeds

Nuts

Digestion of lipids
Lipids are digested through enzymes called lipase, which are lingual (saliva), gastric (stomach)
and pancreatic (small intestine). The bile (duodenum) facilitates the action of lipase.
Pancreatic lipase breaks down triglycerides into a monoglyceride and two fatty acids. The
dissociation products are rapidly absorbed (passive diffusion) in the enterocytes. The fat
micelles shrink as they pass through the small intestine. In the cells, the triglycerides are
reassembled to make up the chylomicrons, which will enter the bloodstream.
References
- Riccardi, Pacioni, Giacco, Rivellese. Manuale di Nutrizione Applicata.
- Stanfield, Germann. Fisiologia.

Proteins (Topic 4)

Proteins are the main source of nitrogen. Their main function is structural, but also protective
(antibodies), enzymatic and hormonal.
They are made of amino acids, some of which are essential (they need to be introduced with
food). The biological value of a protein depends on its ability to contribute to tissue formation.
The greater the amount of nitrogen provided by a certain protein, the greater its biological
value. High biological value or complete proteins are those containing all the essential amino
acids.
Animal proteins (meat, egg, milk and cheese, fish) are of the highest quality; egg protein has
the best amino acid composition of all foods, followed by milk protein.
Vegetable proteins (cereals, legumes and seeds) have lower biological value: cereals (wheat
and rice) have little lysine; corn lacks lysine and tryptophan; legumes have limited amounts of
methionine. They can be completed by combination: ex. pasta + legumes.
References
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Riccardi, Pacioni, Giacco, Rivellese. Manuale di Nutrizione Applicata.
Stanfield, Germann. Fisiologia.

Vitamins and Minerals (Topic 5)

Vitamins
Vitamins must necessarily be introduced with the diet. They are called regulatory nutrients,
because they are essential for the transformation of food into energy and for the regulation of
metabolic processes. They are divided in fat-soluble and water-soluble vitamins.
Fat-soluble vitamins are vitamin A, D, E and K; they can dissolve in fats (or lipids) and their intake
is constrained by the presence of fats in our diet. They can accumulate in the liver and in the
deposit lipids in order to be used when needed; however, precisely because they can be
accumulated, they are the only vitamins that can give hypervitaminosis. They are found mainly
in liver (cod liver oil…), milk, butter and eggs. Vitamin E is also present in broadleaf vegetables
and oilseeds, vitamin A also in orange/red vegetables and fruit, while vitamin K in vegetables
and meat, although for the most part it is produced by our intestinal flora.
The water-soluble vitamins are the eight B vitamins (B-1, B-2, B-3, B-5, B-6, B-7, B-9, and B-12) and
vitamin C; they are not stored in the body and are eliminated through urines. Vitamin C is found
in many vegetables and fruit; it is a powerful antioxidant and is important for iron absorption
and collagen production.
In the table below are shown the main functions of vitamins.
Functions

Vitamins

Energy Metabolism

Thiamin
Riboflavin
Niacin
Pantothenic Acid
Biotin
Vitamin B12
Vitamin B6
Vitamin B12
Folate Vitamin K
Vitamin D
Vitamin K
Vitamin C
Vitamin B6
Vitamin C
Folate
Vitamin E
Vitamin C
Carotenoids
Riboflavin

Blood formation
(and clotting)
Bone Health
Protein Metabolism
Antioxidants
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The best approach to ensure you get a variety of vitamins and minerals, and in the proper
amounts, is to adopt a broad healthy diet. This involves an emphasis on fruits and vegetables,
whole grains, beans and legumes, low-fat protein, and dairy products. The good news is that
many common foods contain multiple mineral and vitamin sources, so it is easy to meet your
daily needs from everyday meals.
Food sources of vitamins:
⮚ Water soluble:
- B-1: ham, soymilk, watermelon, acorn squash
- B-2: milk, yogurt, cheese, whole and enriched grains and cereals.
- B-3: meat, poultry, fish, fortified and whole grains, mushrooms, potatoes
- B-5: chicken, whole grains, broccoli, avocados, mushrooms
- B-6: meat, fish, poultry, legumes, tofu and other soy products, bananas
- B-7: Whole grains, eggs, soybeans, fish
- B-9: Fortified grains and cereals, asparagus, spinach, broccoli, legumes (black-eyed
peas and chickpeas), orange juice
- B-12: Meat, poultry, fish, milk, cheese, fortified soy milk and cereals
- Vitamin C: Citrus fruit, potatoes, broccoli, bell peppers, spinach, strawberries, tomatoes,
Brussels sprouts
⮚ Fat soluble:
- Vitamin A: beef, liver, eggs, shrimp, fish, fortified milk, sweet potatoes, carrots, pumpkins,
spinach, mangoes
- Vitamin D: Fortified milk and cereals, fatty fish
- Vitamin E: vegetables oils, leafy green vegetables, whole grains, nuts
- Vitamin K: Cabbage, eggs, milk, spinach, broccoli, kale

Minerals

Minerals are inorganic substances that are essential for regulatory and plastic functions. Like
vitamins, they must be introduced with the diet and don’t bring calories.
Minerals are present in our body both in solid form (bones, teeth ...) and dissolved in biological
liquids. According to the quantity with which they occur in our body, they are divided into
macro-constituents (macro = large), present in high quantities (even if they are on average
only 1% of the components of our cells) and in micro-constituents (micro = small), which are
present in small traces, about 0.01%, but in any case, very important.
Food sources of minerals:
⮚ Macro-constituents (intake> 100mg):
- Calcium: yogurt, cheese, milk, salmon, leafy green vegetables
- Chloride: salt
- Magnesium: Spinach, broccoli, legumes, seeds, whole-wheat bread
- Potassium: meat, milk, fruits, vegetables, grains, legumes
- Sodium: salt, soy sauce, vegetables
⮚ Micro-constituents (intake <100 mg):
- Chromium: meat, poultry, fish, nuts, cheese
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Copper: shellfish, nuts, seeds, whole-grain products, beans, prunes
Fluoride: fish, teas
Iodine: Iodized salt, seafood
Iron: red meat, poultry, eggs, fruits, green vegetables, fortified bread
Manganese: nuts, legumes, whole grains, tea
Selenium: Organ meat, seafood, walnuts
Zinc: meat, shellfish, legumes, whole grains

References
- Riccardi, Pacioni, Giacco, Rivellese. Manuale di Nutrizione Applicata
- https://www.health.harvard.edu/staying-healthy/the-best-foods-for-vitamins-and-minerals

Water (Topic 6)

Water is the inorganic component essential for the human body. It represents about 60% of
body weight and has many functions:
● Solvent of digestive products
● Transport of nutrients and passage from cells to blood
● Modulates the cell volume
● Regulates body temperature
● Necessary to eliminate metabolic waste
The distribution and movement of water in the body are essentially linked to the substances
present in it, in particular sodium and potassium. Sodium is present in extracellular water (50-55%
of total water) while potassium in intracellular water (15-20% of total water).
Water assumption has to compensate for its elimination with urine, feces, skin and breathing
(water balance). This balance is regulated by the hypothalamic center of thirst and by
hormonal mechanisms that establish the greater or lesser reabsorption of water in the kidney.
Water requirement is about 1.5-2 liters/day and varies according to diet, climate, physical
activity, age and other physiological (ex. pregnancy) and pathological conditions.
References
- Riccardi, Pacioni, Giacco, Rivellese. Manuale di Nutrizione Applicata.

Alcohol (Topic 7)

Alcohol is not essential for our body, as it provides 7 calories per gram and no nutrients. It is
absorbed along the gastrointestinal tract and is mainly disposed of by the liver (80%), while the
remainder is eliminated through the lungs, urine and sweat.
The quantity of alcohol contained in alcoholic beverages is generally expressed as “alcoholic
degree”, which corresponds to the volume of ethyl alcohol present in 100 ml of beverage. To
transform the alcohol content into grams of alcohol multiply it by 0.79 (alcohol density value).
Alcohol is a toxic and carcinogenic substance; it can induce addiction and dependence.
There is no alcohol consumption free from health risks. The health risks increase as the amount
of quantity consumed and chronic alcohol consumption can cause a variety of damage to
various systems:
- Central and peripheral nervous system (from peripheral neuropathy to tremor, up to
hallucinations, psychosis, dementia)
- Digestive system (gastritis, bleeding, ulcers, liver cirrhosis and pancreatic damage)
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Cardiovascular system (rise in blood pressure and various types of heart disease).

The amount of alcohol consumption compatible with a "low risk" is summarized in a 2-1-0:
-

• up to 2 alcoholic units per day if you are a grown man;
• up to 1 alcohol unit per day if you are a woman or a person over 65;
• 0 alcohol under 18 years old.

References
- Riccardi, Pacioni, Giacco, Rivellese. Manuale di Nutrizione Applicata.
- Linee guida per una sana alimentazione 2018. https://www.crea.gov.it/web/alimenti-enutrizione/-/linee-guida-per-una-sana-alimentazione-2018

The Food Groups, the Healthy Eating Pyramid and the Healthy Eating Plate (Topic 8)

Foods, based on the type and content of nutrients, are conventionally grouped into "food
groups". Each group includes foods that are nutritionally equivalent, that is they provide the
same type of basic nutrients. In fact, there is no complete food containing all the nutrients in
the quantities and proportions necessary for the body, therefore the food groups are a valid
tool to correctly structure the diet.
The basic food groups are:
⮚ Fruit and vegetables: You should eat at least five portions of fruit and vegetables a day.
They contain important vitamins and minerals that help prevent disease, as well as fiber
which can lower cholesterol, keep the bowel healthy and help digestion.
⮚ Cereals and tubers: breads, cereals, potatoes and other grains should make up around
a third of what you eat. They’re a good source of energy and essential fiber, calcium,
iron and vitamins. Whole grain foods have more fiber and nutrients, take longer to digest
so they can help you feel full for longer.
⮚ Dairy products: milk, yoghurt, cheese and/or alternatives are good sources of protein
and vitamins. They also contain calcium, which helps keep our bones healthy and
strong. Dairy-free milk alternatives include soy milk and nut milks – if you choose dairyfree milk then go for unsweetened varieties which have been fortified with calcium.
⮚ Proteins: meat, fish, poultry, eggs, legumes.
- Legumes are a good source of fiber, vitamins and minerals and are naturally very low
in fat.
- Fish, especially oil-rich fish, is a great source of omega 3 fatty acids which keep our
hearts healthy.
- Eggs are a good choice as part of a healthy balanced diet and there’s no
recommended limit on the number of eggs you can eat in a week. They are a good
source of iron, zinc and vitamins.
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Meat is one of the main sources of vitamin B12, an important vitamin which is only
found in food from animals. Red meat includes beef, lamb, venison and pork, all of
which can form part of a healthy diet. Processed meat is meat that has been
preserved by smoking, curing, salting or adding preservatives (like sausages, bacon,
burgers, ham, salami, other cured meats and pâté). Eating too much red and
processed meat can increase the risk of bowel cancer.

⮚ Fats: Oils, nuts, butter, margarine, lard. Plant-based oils and nuts are rich in unsaturated
fat, so they can help lower cholesterol and reduce the risk of heart disease. Animal fats
are rich in saturated fats.
Food groups can be organized using “The Healthy Eating Pyramid” and “The Healthy Eating
Plate”.
Consumers can think of the Healthy Eating Pyramid as a grocery list:
Vegetables, fruits, whole grains, healthy oils, and healthy proteins like nuts, beans, fish, and
chicken should make it into the shopping cart every week, along with a little yogurt or
other dairy foods if desired. In particular:
- Vegetables and fruits: 3-5 portions a day
- Whole grains: 1-2 portions a day
- Healthy oils: 2-4 portions a day
- Fish, poultry, eggs: more than 2 portions of fish, 1-2 portions of poultry, 2-4 portions of
eggs
- Nuts: 1-2 portions a day
- Beans: more than 2 portions a week
- Dairy: 1-2 portions a day
- Meat: less than 2 portions a week (less than 1 portion of processed meat)
- Sweets: less than 2 portions a week

●

●

The Healthy Eating Pyramid also addresses other aspects of a healthy lifestyle—
exercise, weight control, vitamin D, and multivitamin supplements, and moderation
in alcohol for people who drink—so it’s a useful tool for health professionals and health
educators.
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Copyright © 2008. For more information about The Healthy Eating Pyramid, please see The Nutrition Source, Department of Nutrition,
Harvard T.H. Chan School of Public Health, www.thenutritionsource.org, and and Eat, Drink, and Be Healthy, by Walter C. Willett,
M.D., and Patrick J. Skerrett (2005), Free Press/Simon & Schuster Inc.”

The healthy eating plate is a valid tool to help creating balanced meals:
⮚ Make most of your meal vegetables and fruits – ½ of your plate.
Aim for color and variety, and remember that potatoes don’t count as vegetables on
the Healthy Eating Plate because of their negative impact on blood sugar.
⮚ Go for whole grains – ¼ of your plate.
Whole and intact grains—whole wheat, barley, wheat berries, quinoa, oats, brown rice,
and foods made with them, such as whole wheat pasta—have a milder effect on blood
sugar and insulin than white bread, white rice, and other refined grains.
⮚ Protein power – ¼ of your plate.
Fish, poultry, eggs and beans are all healthy, versatile protein sources—they can be
mixed into salads, and pair well with vegetables on a plate. Limit red meat and avoid
processed meats such as bacon and sausage.
⮚ Healthy plant oils – in moderation.
Choose healthy vegetable oils like olive, canola, soy, corn, sunflower, peanut, and
others, and avoid partially hydrogenated oils, which contain unhealthy trans fats.
Remember that low-fat does not mean “healthy.”
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⮚ Drink water, coffee, or tea.
Skip sugary drinks, limit milk and dairy products to one to two servings per day and limit
juices.
⮚ Stay active.
The red figure running across the Healthy Eating Plate’s placemat is a reminder that
staying active is also important in weight control.

Copyright © 2011, Harvard University. For more information about The Healthy Eating Plate, please see The Nutrition Source,
Department of Nutrition, Harvard T.H. Chan School of Public Health, www.thenutritionsource.org, and Harvard Health
Publications, www.health.harvard.edu.

The main message of the Healthy Eating Plate is to focus on diet quality:

The type of carbohydrate in the diet is more important than the amount of carbohydrate in
the diet, because some sources of carbohydrate—like vegetables (other than potatoes),
fruits, whole grains, and beans—are healthier than others.
● The Healthy Eating Plate also advises consumers to avoid sugary beverages, a major source
of calories—usually with little nutritional value—in the American diet.
The Healthy Eating Plate encourages consumers to use healthy oils, and it does not set a
maximum on the percentage of calories people should get each day from healthy sources of
fat.
●

References
- Riccardi, Pacioni, Giacco, Rivellese. Manuale di Nutrizione Applicata.
- https://www.hsph.harvard.edu/nutritionsource/healthy-eating-pyramid/
- https://www.hsph.harvard.edu/nutritionsource/healthy-eating-plate/
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Practical tips for children
❖ Have a good breakfast every day. Also, having breakfast with children is a way to
encourage and get them used to it.
❖ Have a small snack in the middle of the morning and in the afternoon, for example: a fruit,
a yogurt, crunchy vegetables, a slice of bread with jam or with tomato and oil, dried fruit in
shell (almonds, walnuts, hazelnuts, etc.).
❖ Consume bread, pasta, rice and other cereals regularly. In children, especially if very
young, alternate wholegrain products with non-wholegrain products because an excess of
fiber can limit the absorption of nutrients that are important for growth.
❖ Increase the consumption of legumes (beans, chickpeas and lentils) alternating them with
animal protein sources (meat, fish, eggs, milk and derivatives)
❖ Consume several portions of fresh vegetables and fruit daily, always taking care not to
overdo the additions of oils or other fats and limit sugars and salt. A good seasonal product
is flavorful in itself and doesn't need too many additions.
❖ Make some vegetables more palatable and lessen the bitter taste of some vegetables
(such as chicory, radicchio, artichokes, etc.), combining them with those with a sweeter
flavor, such as carrots and pumpkin.
❖ Moderate the amount of fats and oils used for seasoning and cooking. Preferably use,
cooking in foil, microwave oven, steam cooking, etc. Use seasoning fats preferably raw,
preferring fats of vegetable origin and especially extra virgin olive oil.
False beliefs
1. It is not true that fruit after meals is bad. This belief probably derives from the strategic
suggestion, especially for those who have to lose weight, to use fruit as a snack instead
of something more caloric. Eating fruit during or at the end of a meal can even be
positive, because the vitamin C present in it improves the absorption of iron in
vegetables, cleanses the mucous membrane of the mouth and teeth, and can be a
pleasant, sweet but not excessively caloric after meal.
2. It is not true that fruit "swells", because the slowdown in digestion that occurs with the
ingestion of fibers is very low. Only people who have specific intestinal bloating problems
can benefit from taking fruit between meals.
3. It is not true that fruit juice replaces fresh fruit, because even when made from 100% fruit,
juices are particularly lacking in fiber and have a much lower satiating power than the
whole fruit.
4. It is not true that whole grain products are significantly lower in calories than refined
ones; fiber has a greater satiating power which helps us eat less.
5. It is not true that white flour is a poison that causes cancer or diabetes: it is simply a
product with a less important amount of fiber.
6. It is not true that margarine is “light”: it is an edible fat rich in saturated fatty acids. It is
always preferable to use extra virgin olive oil for its important properties.
Unit 2: DIETARY PATTERNS AND HEALTH EFFECTS
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Introduction (Topic 1)

It is well known that diet plays an important role not only in the prevention and treatment of
obesity, but also in the duration and quality of life. Dietary patterns associated with better
health parameters have been identified. In addition, an innovative chapter is quickly evolving
around the possibility of modulating the microbial flora for the treatment of obesity and
metabolic disorders.

The Mediterranean Diet (Topic 2)

The main example of a healthy diet is the Mediterranean diet. It is characterized by an
adequately balanced combination of fruit and vegetables, fish, cereals, and polyunsaturated
fats, with a reduced consumption of meat and dairy products and moderate intake of alcohol,
primarily red wine. The value of this diet lies in its ability to preserve the state of health and
improve longevity, as the United Nations Educational, Scientific and Cultural Organization
(UNESCO) declared in 2010.
As shown in the figure, at the base of the Mediterranean style there is a healthy lifestyle, energy
intake equal to the expenditure, extra virgin olive oil and wine. Within the eating habits must be
more present: cereals, legumes, fish, fresh fruits, dried fruits and vegetables. While animal foods
and simple sugars should be of limited use. Moderation should be the focal point of the
Mediterranean model.

Representation of Mediterranean Diet by Paestum Temple Modified By De Lorenzo A, Fidanza F

Scientific evidence has shown that the adoption of the Mediterranean diet is a protective
factor against the onset of various types of cancer, cardiovascular disease, aging and obesity.
The nutrients that are found in abundance in the Mediterranean diet have anti-cancer, antiinflammatory, anti-obesity properties and contribute together to the maintenance of health
status: these effects are mostly due to the combination of antioxidant elements, fiber and
polyunsaturated fats.
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Carbohydrates are represented predominantly by starch, provided in large part from wheat
(bread, pasta) and in smaller quantities from other cereals and pulses, while the proportion of
sucrose, for the moderate consumption of sugar and sweets as such, is very low. Fish products
and the extra virgin olive oil are mainly responsible for the contribution of fatty acids essential
and oleic acid. The share of energy from oleic acid (monounsaturated) in the context of fatty
acids is the largest one in the MD, which can also exceed 15% of the energy. Energy from
saturated fatty acids (SFA) is not more than 7% of the total energy, so that the ratio of
polyunsaturated fatty acids / saturated is about 1:1. In the context of fatty acids essential, the
ω3/ω6 ratio is very important. Fatty acids ω3 play an important role in the prevention and
treatment not only of CVD but also cancer, rheumatoid arthritis, psoriasis and cataract.
The table shows ranges of values for the nutritional targets in the general population according
to the Mediterranean Diet.
Nutritional factors

Values

Total carbohydrates
Carbohydrates simple

55-75%
<10%

Total dietary fiber

> 25-30 g/day

Total Fat
Saturated fatty acids
Polyunsaturated fatty acids (PUFA)
Polyunsaturated fatty acids n 3 (PUFA)
Polyunsaturated fatty acids n 6 (PUFA)

15-30%
<10%
6-10%
5-8%
1-2%

Trans fatty acids
Cholesterol

<1%
<300 mg/day

Proteins

10-15%

A similar nutritional model can be find on the island of Okinawa, Japan, where there is the
highest number of centenarians and over-centenarians in the world. The surprising factor is that
at the ripe old age they arrive in an exceptional state of physical and mental health: some
continue to work, others practice martial arts, and get much less diabetes or stroke, obesity or
Alzheimer's. Cardiovascular diseases are 80% lower than in the United States, tumors are 40%
less, even osteoporosis has a lower incidence as the blood cholesterol levels are lower. Part of
the mystery is explained by the fact that they eat little, up to 1100 calories a day, mostly
vegetables, lots of fish, rice, soy and kombu seaweed.
References
- Di Daniele N., Noce A., Vidiri M.F. et al. Impact of Mediterranean Diet on metabolic syndrome,
cancer and longevity. Oncotarget 2016.
- European Prospective Investigation into Cancer and Nutrition. (EPIC) study.
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Willcox D.C., Scapagnini G., Willcox B.J. Healthy aging diets other than the Mediterranean: A
focus on the Okinawan diet. Mechanisms of Ageing and Development 2014.
Willcox D., Willcox B., et al. The Okinawan Diet: Health Implications of a Low-Calorie, NutrientDense, Antioxidant-Rich Dietary Pattern Low in Glycemic Load. Journal of the American College
of Nutrition 2009.

The DASH Diet (Topic 3)
The DASH diet is a diet promoted by the National Heart, Lung, and Blood Institute in order to
help prevent, or improve, high blood pressure. The acronym DASH, in fact, stands for Dietary
Approaches to Stop Hypertension.
In its original form, it is not a diet designed to lose weight, but it is a diet that involves the
prevalent consumption of some foods and the reduction or elimination of others. Specifically, it
favors fruits, vegetables, carbohydrates from whole grains, low-fat dairy products, fish, white
meat, vegetable oils and provides for a substantial decrease, or elimination, of red meat,
animal fats, sugar and alcohol. Furthermore, the DASH diet is usually accompanied by a
reduced use of table salt.
In fact, the beneficial effect of consuming fruit and vegetables on cardiovascular risk was
already known, because it lowers blood pressure and decreases triglyceride and cholesterol
levels in the blood, reduces the risk of developing diabetes, cancer and other diseases of old
age.
Also replacing saturated fats in the diet (typically of animal origin, therefore contained in
butter, cheese and fatty meat) with unsaturated fats (contained in olive oil, almonds, walnuts
and other seeds), has an effect positive on blood pressure and reduces triglycerides and
cholesterol. On the contrary, it is also known that saturated fats, sugar and alcohol worsen not
only cardiovascular risk factors but also other chronic-degenerative diseases.
A series of clinical studies conducted in the United States, subsequently confirmed in other
countries, have shown that the DASH diet is effective in reducing blood pressure, as well as
other cardiovascular risk parameters, including too high levels of cholesterol and triglycerides in
the blood. For this reason, it is currently recommended by many medical associations around
the world for people at risk of developing cardiovascular disease.
Since being overweight is also a risk factor, there are also versions of the DASH diet that
maintain the same breakdown in food categories, but with a reduced total calorie intake.
In fact, it must be emphasized that, although the DASH diet is specifically formulated for
individuals who have high blood pressure (hypertension), some of its general principles
represent common sense criteria that improve health at any age:
● favor vegetables and fruit
● prefer vegetable oils and low-salt foods
● reduce fats of animal origin
● decrease the consumption of sugar
● avoid alcohol
● reduce the consumption of preserved products which often contain high amounts of
salt, sugar and saturated fats
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Vegetarian and Vegan Diets (Topic 4)

Vegetarian diets can be mainly divided into 3 types:
- Pesco-vegetarian (consumes fish but not meat)
- Lacto-ovo vegetarians (excludes meat and fish)
- Pure vegetarians or vegans (excludes all foods and derivatives of animal origin)
Animal products can be easily replaced by plant-based products and protein requirements
are met if complementary proteins are consumed.
Just like omnivore diets, vegetarian diets (in particular vegans), if not well balanced, could be
at risk of deficiency of some vitamins, such as vitamin B12 and D, and minerals, like calcium,
iron and zinc. Vegans should always integrate vitamin B12, as it is contained only in animal
products.
Vegetarian diets are consistently associated with improved health outcomes, including
reduced risk of chronic diseases, such as heart disease, type 2 diabetes, and obesity, as well as
increased life expectancy.
A shift to a plant- based diet may have beneficial health effects on body weight: the weight
reduction can be explained by an increased intake of fiber, polyunsaturated fats and plant
proteins, including a reduced intake of energy, saturated fats and animal proteins. The
observed effects are most likely not attributed solely to a plant-based diet, but also to the
different nutrient composition and energy content in the different plant-based diets
investigated.
Higher diet quality may contribute to improved health outcomes. Vegetarian diets can be rich
in protective foods like vegetables, fruits, plant proteins, and whole grains that may improve
health outcomes if consumed in place of meat. However, any healthful dietary pattern (eg,
Mediterranean Diet or the Dietary Approaches to Stop Hypertension) can also be rich in these
protective foods, and less healthful foods can also replace meat in vegetarian diets.
The diet quality of vegetarian diets compared with non-vegetarian diets is somewhat
dependent on the index used but more so determined by the foods consumed in place of
meat, fish, and poultry. Replacing red and processed meat, which is void of fiber and generally
contains saturated fat and added sodium, with fiber-rich plant proteins, will likely increase diet
quality and improve health outcomes. Not all vegetarian substitutions for meat, fish, and poultry
will result in improved diet quality and health outcomes. For instance, replacing fatty fish is
more controversial because fatty fish consumption is associated with a reduced risk of
mortality. In addition, consuming refined grains and other processed foods increases
cardiovascular disease risk.
References
- Dinu M, Abbate R, Gensini GF, Casini A, Sofi F. Vegetarian, vegan diets and multiple health
outcomes: A systematic review with meta-analysis of observational studies. Crit Rev Food Sci
Nutr. 2017 Nov 22;57(17):3640-3649. doi: 10.1080/10408398.2016.1138447. PMID: 26853923.
- Parker HW, Vadiveloo MK. Diet quality of vegetarian diets compared with nonvegetarian diets:
a systematic review. Nutr Rev. 2019 Mar 1;77(3):144-160.
- Jafari S, Hezaveh E, Jalilpiran Y, Jayedi A, Wong A, Safaiyan A, Barzegar A. Plant-based diets
and risk of disease mortality: a systematic review and meta-analysis of cohort studies. Crit Rev

Page
PAG
E16
-

Food Sci Nutr. 2021 May 6:1-13. doi: 10.1080/10408398.2021.1918628. Epub ahead of print. PMID:
33951994.
Medawar E, Huhn S, Villringer A, Veronica Witte A. The effects of plant-based diets on the body
and the brain: a systematic review. Transl Psychiatry. 2019 Sep 12;9(1):226.
Tran E, Dale HF, Jensen C, Lied GA. Effects of Plant-Based Diets on Weight Status: A Systematic
Review. Diabetes Metab Syndr Obes. 2020 Sep 30;13:3433-3448.
Schürmann S, Kersting M, Alexy U. Vegetarian diets in children: a systematic review. Eur J Nutr.
2017 Aug;56(5):1797-1817.

False beliefs
1. It is not true that to lose weight you have to eliminate certain foods or food groups. There
are no foods that make you lose weight or foods that make you fat; the only way not to
gain weight is to limit the portions of all foods.
2. It is not true that you should eliminate some types of foods considered unhealthy; the
best rule is to have an eating style as varied as possible associated with an active
lifestyle.
Unit 3: Latest evidences in the field of nutrition

Introduction (Topic 1)

An innovative chapter is quickly evolving around the possibility of exploiting genes, microbial
flora and hormones for the prevention and treatment of obesity and metabolic disorders. There
are no accepted guidelines as research is still in progress, but the need for a personalized
approach to patients is becoming more and more essential.

Genes and Obesity (Topic 2)

Genes influence every aspect of human physiology, development, and adaptation. Obesity is
no exception.
The search for human obesity genes began several decades ago. Rapid advances in
molecular biology and the success of the Human Genome Project have intensified the search.
This work has illuminated several genetic factors that are responsible for very rare, single-gene
forms of obesity. Emerging research has also begun to identify the genetic underpinnings of socalled “common” obesity, which is influenced by dozens, if not hundreds, of genes.
Genetic changes are unlikely to explain the rapid spread of obesity around the globe. That’s
because the gene poolthe frequency of different genes across a population remains fairly
stable for many generations. It takes a long time for new mutations or polymorphisms to spread.
So if our genes have stayed largely the same, what has changed over the past 40 years of
rising obesity rates? Our environment: the physical, social, political, and economic surroundings
that influence how much we eat and how active we are.
Research into the relationship between certain foods and obesity is shedding more light on the
interaction between diet, genes, and obesity. Nutrition has a large share of responsibility for the
state of health. Food communicates with DNA and is a two-way dialogue: on the one hand,
genes affect the way our body assimilates nutrients, on the other hand, some substances
influence the expression of our genes.
Nutrition has long been the focus of research not only in relation to overweight but also to the
role it plays in the duration and quality of life. The story about the discovery of the genetic
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pathways of longevity begins in 1988, when in the United States it is discovered that a worm,
Caenorhabditis Elegans, lives 65% more if the age-1 gene is removed from its DNA: it is the first
gene of the aging to be detected.
Seven years later, again in the US, steps are taken to silence another gene, this time in yeast,
but the effect is the opposite, life is shortened: Sirt is the first longevity gene.
Since 1988, about twenty gerontogenes and longevity genes have been identified in all the
species where they were searched: yeasts, worms, flies, fish, mice, monkeys. The hypothesis is
that in humans there are about a hundred of these genes and all have the same function: they
control energy metabolism.
Epigenetics is a rapidly evolving area of research and the first steps are already being made in
identifying potential biomarkers for obesity that could be detected at birth.
There is compelling evidence that an adverse prenatal and early postnatal environment can
increase obesity risk in later life. Diet and weight loss interventions in obese mothers may lead to
a decreased risk of obesity in the offspring, possibly mediated through changes in insulin
signaling, fat storage, energy expenditure or appetite control pathways.
These findings may help in predicting an individual’s obesity risk at a young age, before the
phenotype develops, and opens possibilities for introducing targeted strategies to prevent the
condition.
It is also now clear that several epigenetic marks are modifiable, not only by changing the
exposure in utero, but also by lifestyle changes in adult life, which implies that there is the
potential for interventions to be introduced in postnatal life to modify or rescue unfavourable
epigenomic profiles.
Work on obesity-related gene-environment interactions is still in its infancy. What’s increasingly
clear from these early findings is that genetic factors identified so far make only a small
contribution to obesity risk and that our genes are not our destiny: many people who carry
these so-called “obesity genes” do not become overweight, and healthy lifestyles can
counteract these genetic effects.
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The Influence of Diet on Intestinal Microbiota (Topic 3)

Recent evidence is making room for a role of the intestinal microbiota in the development of
metabolic disorders and, in addition, the possibility of modulating the microbial flora for the
treatment of obesity and related disorders, such as insulin resistance, diabetes and hepatic
steatosis, found early in the pediatric age.
Many bacterial genes have been identified that have no correspondent in the human
genome; the function of the products of these genes is mainly related to the metabolism of
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carbohydrates and amino acids and the biosynthesis of vitamins. These data highlight the
symbiotic relationship between the intestinal microbiota and the human being, supporting the
concept of a superorganism, to be understood as the union of human cells and the microbial
ones associated with them.
The composition of the intestinal microbial flora is influenced by various factors, starting with the
mode of delivery (natural or caesarean) and the type of breastfeeding (breast or artificial),
early or repeated administration of antibiotics, contact with the environment and to hygienic
practices, up to the major determinant, that is the diet.
The secret of a "healthy" (rich and varied) microbiota is:
- Natural childbirth and breastfeeding: when the baby is born genitally, the colonization
of his body and gastrointestinal tract by acidophilic lactobacilli (which receives from
the female genital tract) and from bifidobacteria (which it receives through
breastfeeding), is an important factor in promoting the immediate ability to metabolize
breast milk and to stimulate the development of an adequate immune system.
- Movement
- Wash infrequently and greater relationship with land, animals and natural (nonindustrial) food: greater richness and diversity of a microbiota acquired through
contact with more varied, less clean environments.
- Do not wash fruits and vegetables too much and eat them as raw as possible: bacteria
are greedy for plant fibers.
- Do not use antibiotics (especially in the first 2-3 years of life): for a week of antibiotics, it
takes 2 years to restore the original flora.
The extraction and sequencing of 16s rRNA, a gene not present in the human genome, but
typical for each bacterial species, allows to characterize the microbial population of an
individual and thus identify the differences, for example, between normal weight and obese
subjects.
Obesity is associated with reduced bacterial biodiversity, enrichment in genes involved in the
recovery of energy from food and in the use of carbohydrates and lipids, and causes an
increase in low-grade inflammation. Two groups of beneficial bacteria are dominant in the
human gut, the Bacteroidetes and the Firmicutes. The relative proportion of Bacteroidetes is
decreased in obese people by comparison with lean people, and this proportion increases
with weight loss.
Comparing the fecal microbiota of European children (EU) and children from a rural African
village of Burkina Faso (BF), where the diet, high in fiber content, is similar to that of early human
settlements at the time of the birth of agriculture, significant differences in gut microbiota were
between the two groups. BF children showed a significant enrichment in Bacteroidetes and
depletion in Firmicutes, with a unique abundance of bacteria from the genus Prevotella and
Xylanibacter, known to contain a set of bacterial genes for cellulose and xylan hydrolysis,
completely lacking in the EU children. In addition, significantly more short-chain fatty acids
were found in BF than in EU children. The hypothesis is that gut microbiota coevolved with the
polysaccharide-rich diet of BF individuals, allowing them to maximize energy intake from fibers
while also protecting them from inflammations and noninfectious colonic diseases.
Food components have a key impact on the gut microbiota, influencing its composition in
terms of richness and diversity. On the one hand, high intake of animal proteins, saturated fat,
sugar, and salt could stimulate the growth of pathogenic bacteria to the detriment of
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beneficial bacteria, leading to potential alterations of the intestinal barrier. On the other hand,
the consumption of complex polysaccharides and plant protein could be associated with an
increase of beneficial bacteria quantity, stimulating SCFA production. Moreover, omega-3,
polyphenols, and micronutrients appear to have the potential to confer health benefits via
modulation of the gut microbiota.
Dietary habits can strongly influence gut microbiota composition. The Westernization of the
diet, including additives, may reduce gut microbial diversity in terms of phylum and genus
leading to dysbiosis, alteration of barrier function and permeability, and abnormal activation of
immune cells, leading to high incidences of chronic diseases.
A varied diet with abundant fiber and vegetable fats is linked to greater bacterial diversity,
reduced presence of aerobic bacteria and a lower concentration of pro-inflammatory
molecules in the blood. A predominantly plant-based diet increases the synthesis of SCFAs,
produced by the "good" bacteria of the intestine and the main source of nourishment for the
epithelial cells of the colon. The higher their synthesis, the lower the chances of developing
inflammatory bowel disease and type 2 diabetes. To date, the Mediterranean diet remains the
evergreen solution to optimally modulating microbiota diversity and stability as well as the
regular permeability and activity of immune functions of the human host.
The next step consists in modifying the bacterial flora for therapeutic purposes, through diet
(prebiotic substances) and lifestyle or the administration of specific bacterial strains (probiotics).
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The “Hormonal Diet” and the Influence of Gender and Age (Topic 4)

An approach to overweight common to every individual is in contrast with the knowledge of
the most advanced scientific protocols directed to personalized and gender-based medicine,
where male and female are different organisms with completely different reactions to drugs
and food.
The most significant difference between males and females is hormonal flows. Therefore, a
differentiated approach in diagnosing and treating male and female obesity is essential.
Hormones affect metabolism and can influence and be conditioned by the behaviour of
young people. Hormonal setups are different in the various age groups and even more
between males and females.
Fat is differently arranged in the two genders and it is conditioned and modulated by
circulating steroids. The body composition can significantly influence pubertal timing: an
increase in body adiposity and early pubertal development in females are directly related,
while in the male population it happens exactly the opposite.
There is a negative correlation between BMI and circulating testosterone level. In particular, it
can be observed that overweight subjects have a significantly reduced concentration of
testosterone compared to normal weight ones. Weight loss leads to an immediate increase in
testosterone levels. In females an acceleration of puberty induced by an increase of estrogen
produced by adipose tissue has been observed. In both sexes, therefore, the need to reduce
the fat body mass is urgent as a factor of serious disorder on the timing of puberty
development.
The cortisol produced by the adrenal cortex increases blood glucose and insulin resistance and
also reduces protein synthesis and muscle tone.
The digestive system talks directly with the brain for eating behaviour. The central nervous
system plays a key role in regulating appetite through the production of central hormonal
signals that transmit information on the body's energy reserves to the brain.
There are also the so-called reward/reward circuits, part of the dopaminergic circuit, which
can be activated by certain types of food and can therefore play a fundamental role in
influencing nutrition. In this sense, certain foods, termed as highly palatable (i.e. foods rich in
fat, simple sugars and salt, substances which seem to be naturally preferable), act like drugs on
the brain. The risk is not only of an addiction to these foods, but of a neurobiological
readjustment (an alteration in the neural circuits) that makes the receptors less sensitive,
requiring more and more quantities to get the same feelings of pleasure and breeding
withdrawal symptoms on removing food.
In order to accelerate the benefits of the diet, it is necessary to use dietary strategies that
reduce hormones considered adverse:
⮚ Reducing sugars
Sugars are the immediate fuel for the brain and the sweet taste is innately preferred by
anyone. The intake of sweet substances is addictive and the tongue taste receptors tend to
lose sensitivity.
To reduce insulin fluctuations, besides reducing cortisol peaks, it is possible to reduce the
glycaemic load of food: wholegrain cereals, seeds, legumes, fruit and nuts should be preferred.
Also, the Chetogenic Diet may be a possible approach.
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Those who are accustomed to very sweet products starting from sugar will have to gradually
move on to honey, then dates and figs. Ultimately, it will be possible to get to apples, pears and
berries.
Between vegetables, which often have a bitter taste, sweet potatoes, peas, carrots should be
preferred.
With regard to sweet drinks, you will have to start with a fresh pineapple juice, then an apple
juice and finally an orange juice. Afterwards, it will be possible to move on to juices half diluted
with water and in the next step abolish them completely. In this way, there will be no
withdrawal from dopamine deficiency.
⮚ Richness in fibers
It is important to eat a daily portion of whole grains (quinoa, soy, wheat, rice, corn, rye), a
portion of vegetables (carrots, spinach, broccoli, brussels sprouts, peppers) and a portion of
fruit (berries, cherries, apples, pears, mango, papaya).
Fibers generally reduce the intestinal absorption of harmful substances including excess
hormones that are metabolized and eliminated through bowel and kidneys.
Green leafy fruits and vegetables and legumes have a high amount of folic acid, which boosts
the circulating serotonin and prevents depression, anxiety and insomnia and also contributes to
a reduction in appetite for sweet food.
A diet rich in slow-release carbohydrates and fibers facilitates the formation of an intestinal
microbiota dense with bacteroidetes that promote good physical health. The same type of
microbiota is present in children in African villages who eat a lot of complex carbohydrates,
fibers, fish and a little of simple sugars, animal proteins and saturated fats. In fact, bacteroidetes
are also favoured by the increased intake of plant proteins and polyunsaturated fatty acids.
⮚ Do not exceed milk consumption
Most of the meat on the market is treated with estrogen, which is also used in the maintenance
of dairy cows. The concentration of estrogen reaches meat but, through milk, it concentrates
particularly in some cheeses.
A comparison between Chinese and northern European populations consuming cow's milk in a
diametrically opposed way shows a total absence in China of breast and prostate cancer,
which are highly dependent on circulating hormones, suggesting their association with the
estrogenic content of cow's milk.
The use of hormones is prohibited in Italy and the European Union, unlike in other non-European
countries where it is considered irrelevant to the health of the consumer (European Commission
2002). The official control activity did not highlight any critical elements.
One of the weaknesses of this sector is the import of feed and fodder potentially contaminated
by mycotoxins or contaminants resulting from industrial processing. Also in this case, precise
checks are carried out to ensure the healthiness of the feed used in animal husbandry.
The rigor of the reference legislation and the results of the numerous checks carried out make it
possible to conclude that the quality of the cow's milk present on the Italian market (both
nationally produced and of Community origin), also from the point of view of potentially critical
residues (Reg. (Reg. CE) 1881/2006), is currently completely satisfactory.
It is therefore suggested that cow's milk and its derivatives can be safely consumed according
to dietary guidelines, but it could be partially substituted by rice, oat, almond and nut drinks
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(which are also added with calcium). A well-distributed intake of vegetables, legumes, seed
and dried fruit is sufficient for an adequate protein, calcium, magnesium and iron intake.
⮚ Fats for the growth
In the prepubertal child, cholesterol-rich foods should be limited. It will therefore be strategic to
reduce meat and cheese, which will reduce the main sources of saturated fats. We will benefit
from introducing more monounsaturated and polyunsaturated fats: the former comes from
olive oil, the latter from seeds, dried fruit and fish.
Considering 14 meals per week, you can start by reducing to 3 the 4 meat portions per week
and by increasing to 5 the 4 fish portions per week.
The pubertal growth phase is different: both estrogen in the female and testosterone in the
male will draw from cholesterol for their synthesis. An increased intake of cholesterol-containing
foods can be helpful.
Estrogenic dominance in young women can lead to various physical problems including early
puberty, breast tension and ovarian cysts; in men it can induce delayed puberty and
decreased libido. Therefore, substances with a high risk for estrogen contents, such as dairy
products and soy, should be reduced.
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Unit 4: OBESITY IN CHILDHOOD AND ADOLESCENCE

Introduction (Topic 1)

Childhood obesity is one of the most serious public health problems of the 21st century.
Although the rates seem to be plateauing in some European countries, obesity in children –
which is unequally distributed within and between countries and population groups – remains
an important public health problem in the WHO European Region. Obesity and overweight are
important risk factors for non-communicable diseases (NCDs), and prevention and control of
NCDs have been identified in the United Nations Sustainable Development Goals as one of the
key global priorities for the next decade. In this context, the WHO Global Action Plan for the
Prevention and Control of Non-communicable Diseases 2013–2025 calls for a halt in the rise of
obesity and overweight among young people, and the WHO Comprehensive Implementation
Plan on Maternal, Infant and Young Child Nutrition sets targets to achieve no increase in
childhood overweight and obesity by 2025. Within the European context, the WHO European
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Action Plan for the Prevention and Control of NCDs also recognizes the importance of
prevention as the most feasible option for curbing the epidemic of overweight and obesity.
Following the recommendations of the WHO European Ministerial Conference on
Counteracting Obesity, held in Istanbul, Turkey, in 2006, the WHO Regional Office for Europe
and 13 Member States established the WHO European Childhood Obesity Surveillance Initiative
(COSI); this initiative aims to collect information on nutritional status, by routine and
standardized measurement of body weight, height and related lifestyle behaviour in nationally
representative samples of primary school-aged children living in the WHO European Region.
Thirteen Member States (Belgium, Bulgaria, Cyprus, Czechia, Ireland, Italy, Latvia, Lithuania,
Malta, Norway, Portugal, Slovenia and Sweden) participated in the first wave of COSI in 2007–
2008. Since its first round of data collection, COSI has grown dramatically: 38 countries
participated in the fourth round that took place during the 2015–2016 and 2016–2017 school
years, involving more than 250 000 primary school-aged children in anthropometric
measurements (36 of the 38 participating countries collected data). In addition, 34 of the
countries collected further data on the school environment, and 23 countries collected data
on children’s diet and physical activity.

References
- Obesity and overweight: key facts. Geneva: World Health Organization; 2020
(https://www.who.int/newsroom/fact-sheets/detail/obesity-and-overweight, accessed 29
December 2020).
- NCD Risk Factor Collaboration (NCD-RisC). Worldwide trends in body-mass index, underweight,
overweight,and obesity from 1975 to 2016: a pooled analysis of 2416 population-based
measurement studies in 128.9 million children, adolescents, and adults. Lancet.
2017;390(10113):2627–42. doi:10.1016/S0140-6736(17)32129.
Action Plan for the Prevention and Control of Noncommunicable Diseases in the WHO European
Region 2016–2025. Copenhagen: WHO Regional Office for Europe; 2016
(http://www.euro.who.int/__data/assets/pdf_file/0008/346328/NCD-ActionPlan-GB.pdf, accessed
29 December 2020).
- Report of the Commission on Ending Childhood Obesity. Geneva: World Health Organization;
2016 (http://apps.who.int/iris/bitstream/10665/204176/1/9789241510066_eng.pdf, accessed 29
December 2020).
- Sustainable Development Goals: the 17 goals. New York (NY): United Nations Department of
Economic and Social Affairs (https://sdgs.un.org/goals, accessed 29 December 2020).
Resolution WHA 66.10. Follow-up to the Political Declaration of the High-level Meeting of the
General Assembly on the prevention and control of non-communicable diseases. In: Sixty-sixth
World Health Assembly, Geneva, 27 May 2013. Geneva: World Health Organization; 2013
(https://apps.who.int/gb/ebwha/pdf_files/WHA66/A66_R10-en.pdf, accessed 29 December
2020).
Comprehensive Implementation Plan on Maternal, Infant and Young Child Nutrition. Geneva:
World Health Organization; 2014
https://apps.who.int/iris/bitstream/handle/10665/113048/WHO_NMH_NHD_14.1_eng. pdf).
- European Charter on Counteracting Obesity. WHO Ministerial Conference on Counteracting
Obesity. Istanbul, Turkey, 15–17 November 2006. Copenhagen: WHO Regional Office for Europe;
2006 (http://www. euro.who.int/__data/assets/pdf_file/0009/87462/E89567.pdf, accessed 29
December 2020).

Page
PAG
E16
-

-

-

Branca F, Nikogosian H, Lobstein T, editors. The challenge of obesity in the WHO European Region
and the strategies for response. Copenhagen: WHO Regional Office for Europe; 2007
(https://www.euro.who. int/__data/assets/pdf_file/0010/74746/E90711.pdf, accessed 29
December 2020).
Wijnhoven TM, van Raaij JM, Spinelli A, Rito AI, Hovengen R, Kunesova M et al. WHO European
Childhood Obesity Surveillance Initiative 2008: weight, height and body mass index in 6–9-yearold children. Pediatr Obes. 2013;8(2):79–97.
Wijnhoven T, van Raaij J, Breda J, editors. WHO European Childhood Obesity Surveillance
Initiative: implementation of round 1 (2007/2008) and round 2 (2009/2010). Copenhagen: WHO
Regional Office for Europe; 2014
(https://www.euro.who.int/__data/assets/pdf_file/0004/258781/COSI-report-round-1-and-2_ finalfor-web.pdf, accessed 29 December 2020).
WHO European Childhood Obesity Surveillance Initiative: overweight and obesity among 6–9year-old children. Report of the third round of data collection 2012–2013. Copenhagen: WHO
Regional Office for Europe; 2018
(http://www.euro.who.int/__data/assets/pdf_file/0010/378865/COSI-3.pdf, accessed 29
December 2020).

Epidemiology of Obesity in childhood (Topic 2)

According to COSI, overall, the prevalence of overweight (including obesity) was 29% in boys
and 27% in girls aged 7–9 years; the prevalence of obesity 13% in boys and 9% in girls (based on
WHO definitions).
Large differences between countries were observed (Fig. 1). Country-specific prevalence of
overweight ranged from 9% to 43% in boys and from 5% to 43% in girls. As in previous rounds,
the data suggest an increasing north−south gradient with the highest prevalence of overweight
for both genders (between 38% and 43%) in Mediterranean countries such as Cyprus, Spain,
Greece and Italy; conversely, central Asian countries such as Tajikistan, Kyrgyzstan and
Turkmenistan had the lowest prevalence (between 5% and 11%).
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Overall, around one in 10 children had obesity in the 36 countries of the WHO European Region
that collected data in COSI round 4: 13% of boys and 9% of girls aged 7–9 years. The
prevalence of obesity varied between 2% to 22% in boys and between 1% and 19% in girls, with
the highest values in Mediterranean countries such as Cyprus, Spain, Greece, Malta and Italy,
and the lowest values in central Asian countries such as Tajikistan, Kyrgyzstan and Turkmenistan
(Fig. 2). Most Balkan countries, such as Montenegro, North Macedonia, Croatia and Bulgaria,
had high levels of obesity among boys (between 16% and 19%). As for overweight, obesity was
more prevalent in boys than girls in most countries.
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Fig. 3 shows the prevalence of overweight (including obesity) and obesity among boys and girls
by age and country. Gender differences were observed in all age groups, with overweight or
obesity more prevalent in boys than girls in most countries. However, prevalence of overweight
was similar for both genders in Cyprus, Hungary, France, Slovenia, Sweden and Turkmenistan.
Moreover, in those countries that collected data for more than one age group – namely,
Estonia, Finland, France, Greece, Italy, Kyrgyzstan, Latvia, Slovenia, Spain and Sweden – there
was a tendency for an increase in the prevalence of overweight and obesity by age in both
boys and girls.
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A low level of parental education was associated with higher overweight prevalence in 12 of
the 23 countries that used the family form, and higher obesity prevalence in 14 of the 23
countries. The greatest differences were observed in France and Czechia – around 10
percentage points for overweight and 8 percentage points for obesity – followed by Italy,
Malta, Portugal and Ireland, with differences ranging between 5 and 8 percentage points. A
reverse relationship, in which a high level of parental education was associated with higher
prevalence of overweight and/or obesity, was found in some countries in eastern Europe and
western and central Asia, such as Montenegro, Bulgaria, Romania, Turkey, Albania, Georgia,
Turkmenistan, Kazakhstan, Kyrgyzstan and Tajikistan.
A decreasing trend in overweight and obesity was observed in five of the 13 countries for which
it was possible to compare round 4 figures with those of the first or second round. The reduction
in prevalence of overweight in Greece, Italy, Portugal, Spain – all countries with the highest
baseline figures – and Slovenia ranged from 4 to 12 percentage points for boys and from 3 to 7
percentage points for girls. Obesity prevalence rates showed a similar trend. In other countries –
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Bulgaria, Czechia, Hungary, Ireland, Latvia, Lithuania, North Macedonia and Norway – there
was a less clear pattern of change over time.
Healthy dietary habits
On average, almost 80% of children had breakfast every day, around 45% ate fruit daily, and
around 25% consumed vegetables daily. These overall figures were the result of quite different
situations at country level: daily consumption ranged from 49% to 96% for breakfast, from 18% to
81% for fruit, and from 9% to 74% for vegetables. No important gender difference was observed
in most countries, though girls were generally slightly keener on healthy food consumption than
boys. Parental education appeared to be strongly associated with daily consumption of
breakfast, fruit and vegetables, with children of more educated parents more likely to have
these eating habits.
Unhealthy dietary habits
Frequent consumption of sweet snacks, found in 27% of children overall, was more widespread
than consumption of savoury snacks (14%). The percentage of children eating these unhealthy
foods more than 3 days a week varied greatly between countries – from 5% to 62% for sweet
snacks and from less than 1% to 35% for savoury snacks. The proportion of children consuming
soft drinks on more than 3 days a week also varied widely from country to country, from 1% and
44%. In almost all countries, no gender difference was observed in the frequency of
consumption of unhealthy food, whereas girls tended to be less likely to drink unhealthy
beverages than boys. As was observed for healthy food, children of less educated parents
were less well placed compared to children whose parents attained a higher level of
education, with higher percentages of frequent consumption of sweet/savoury snacks and soft
drinks in most countries.
Physical activity
On average, one in two children used active transport (walking or cycling) to and from school,
with country specific figures varying from 18% to 94%. In all countries, most children spent at
least an hour daily playing outside (from 62% to 98%). On the other hand, practicing sports or
dancing for at least 2 hours a week was much less common: on average, only one in three
children spent this much time doing these activities, with great differences between countries
(the proportion of children ranged between 10% and 75%). Boys were more likely to play
outside and, especially, to practice sports, whereas no important gender difference was
observed with respect to active transport to and from school. Children with more educated
parents were more likely to engage in sports/dancing in most countries than children of less
educated parents – the difference exceeded 20 percentage points in seven countries. On the
other hand, children of less educated parents were more likely to walk or cycle to and from
school. In this respect, parental education may be a proxy for family wealth, with richer families
better able to afford sports-related costs and more likely to drive their children to school. The
relationship between playing outside and parental education was more mixed.
Screen time
Around 40% of children spent at least 2 hours a day watching TV or using electronic devices,
with marked differences between countries – the range of variation was 23–68%. In general,
children were more engaged in these kinds of activities at the weekend, with figures ranging
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between 52% and 86% in all countries. Screen time showed a gendered pattern, with boys
watching TV or using electronic devices more than girls in almost all countries. Screen-time
behaviour was also associated with parental education, and children whose parents attained
lower levels of education tended to have higher levels of screen exposure in many countries.
Sleep time
In all countries, more than 80% of children slept at least 9 hours per night. If the threshold was
set at 10 hours, figures dropped dramatically: in 13 out of 23 countries less than half of children
slept at least 10 hours, and in five countries only one in four children did so. No important
differences relating to gender or parental education were observed in most countries.
Nutrition environment in schools
Most schools in nearly all countries had nutritional education as part of their curriculum, though
figures varied widely (between 47% and 100%). The availability of fresh fruit on the school
premises was quite common, in 13 of the 29 countries that gathered this information, with at
least 70% of schools offering fresh fruit free of charge or for sale. By contrast, soft drinks were not
available in most schools in most countries. Also, sweet and savoury snacks were not common
at school in many countries, even though there were a few countries where half their schools
offered this unhealthy food for sale. Finally, in the majority of countries, over half of schools were
free from advertising and marketing of any energy-dense and nutrient-poor foods – figures
ranged from 4% to 100%.
Physical activity environment in schools
Generally, schools had an outdoor playground area within their premises, while the availability
of an indoor gym was less common and varied more widely between countries – countryspecific figures ranged between 19% and 100%. Again, the situation appeared to be extremely
wide-ranging when it came to the duration of physical education classes per week: it varied
between 60 and 225 minutes per week, with 14 countries having a median duration of at least
2 hours of physical education weekly.
Initiatives to promote a healthy lifestyle
In addition to providing physical activities and creating a healthy nutrition environment, schools
can do more to promote a healthy lifestyle by participating in targeted initiatives and/or
projects. In nearly all countries, most schools organized initiatives to promote physical activity or
healthy eating habits, and in 19 of 32 countries where data were available, the proportion of
actively engaged schools exceeded 80%.
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Risk Factors (Topic 3)

Obesity is a chronic condition that results from an interconnection between genetic and
environmental factors. Obesity in children tends to persist even into adulthood and is
associated with the onset of cardiovascular, endocrine-metabolic, gastrointestinal, renal,
musculoskeletal and respiratory diseases, as well as with the development of psychological
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disorders. An early identification of risk factors, prenatal and in pediatric and adolescent age,
and their prevention, would prevent the associated comorbidities in adulthood.
PRENATAL AND EARLY CHILDHOOD RISK FACTORS:
The data available in the literature show us that in the prenatal period it is already possible to
intervene to reduce the incidence of obesity in the unborn child.
Results of systematic reviews and meta-analyzes show how starting from pre-pregnancy and
gestation periods, maternal exposure to specific risk factors can contribute to the etiology of
childhood obesity in the unborn child.
Specifically, recent evidence shows the importance of maternal BMI which, if kept within the
normal range in the period prior to gestation, can prevent the pathology in the child. It is
therefore important to maintain a correct gestational weight through the education of the
mother and maintaining an overall balanced diet.
The habit of cigarette smoking and the incorrect use of antibiotics would also seem to be
associated with a higher adiposity of the child at birth, which in turn is associated with a higher
BMI from 2 to 6 years of life.
Even in the first months of life it is possible to identify factors associated with the risk of
developing obesity in the following years; recent systematic reviews have identified a high birth
weight, the absence of breastfeeding, the high intake of simple sugars and an insufficient
duration of sleep as factors on which intervene in the first 1000 days of life to prevent the
problem.

E. Larqué et al., “From conception to infancy — early risk factors for childhood obesity,” Nat. Rev.
Endocrinol., vol. 15, no. 8, pp. 456–478, 2019.

Here are five key messages for clinicians to give to women of childbearing age that could help
improve their health and the health of their children, and limit the current epidemic of obesity:
1) Strive for a healthy weight before pregnancy.
2) Don’t smoke during pregnancy.
3) Aim for a reasonable weight gain during pregnancy.
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4) Breastfeed (preferably without other liquids for 4-6 months and some breastfeeding for
at least 12 months).
5) Ensure infants get adequate sleep during the first few years of life.
COMMON RISK FACTORS: Obesity has a multifactorial genesis; therefore, it can be due to a
series of causes that interact with each other. Poor diet and a sedentary lifestyle are at the
basis of this pathology. However, genetic-family factors, hormonal alterations, psychological
and environmental factors can lead to obesity too.
In economically more developed countries, the high availability of foods with a high energy
content, combined with low energy expenditure through physical activity, increases the risk of
being overweight.
SOCIAL AND PSYCHOLOGICAL FACILITATORS: Infancy and early childhood are a critical period
in the development of overweight and obesity. To enhance the prevention and intervention
efforts of childhood obesity, there is a strong need for the early detection of psychological
factors contributing to its development and maintenance. The interrelatedness between
obesity and psychological problems seems to be twofold: clinically meaningful psychological
distress might foster weight gain and obesity may lead to psychosocial problems. The most
frequently implicated psychosocial factors are externalizing (impulsivity and attention-deficit
hyperactivity disorder) and internalizing (depression and anxiety) behavioral problems and
uncontrolled eating behavior.
Having a low socioeconomic status is arguably one of the strongest risk factors for developing
obesity. There appears to be a highly toxic trio of risk factors in socioeconomic adversity,
offspring stress and emotional turmoil, and subtle junk food self-medication to alleviate
uncomfortable emotional states. Over time, this results in weight gain and obesity.
Children living in a home where there are reports of maternal intimate partner violence, child
maltreatment and neglect, maternal depression and maternal drug use have a higher
likelihood of becoming obese.
Among younger children, those who experience social stressors are also more likely to
experience behavioral problems. There are several main consequences that are of particular
relevance to obesity: mental health (depression, anxiety), low self-esteem and self-worth,
feeling disempowered, insecurity, stress, negative belief systems, and negative emotions
(anger, apathy, hopelessness, frustration, shame, guilt, etc.). Another hallmark is financial
hardship, making healthy lifestyle choices less accessible, indirectly promoting unhealthy
lifestyle choices, such as consuming unhealthy and usually calorie-dense foods, a lack of
physical activity, and less opportunity for healthy growth and development, such as education,
which promotes susceptibility to junk food marketing.
Furthermore, in a stressful home environment certain sedentary behavior, such as television
viewing, may be used as a tool to manage the child's time and keep him or her occupied. It
may also be harder for a parent to maintain health-promoting routines in the household, such
as regular bedtime and restricted television viewing, both factors associated with obesity.
Once stress, insecurity, and emotional turmoil have been established at an early age, the
individual will naturally seek relief from these uncomfortable states through the brain-reward
system. Junk food, given its hedonic properties, is a readily available form of self-medication,
creating strong habits.

Page
PAG
E16
The emotional distress likely plays a role in treatment seeking but also can impact successful
treatment. If social risk factors and behavioral problems are the upstream contributors of
obesogenic health behaviors, more effective prevention and intervention efforts can be
developed to target these health behaviors and thus prevent childhood obesity and its
consequences.

S. Weihrauch-Blüher and S. Wiegand, “Risk Factors and Implications of Childhood Obesity,” Curr. Obes.
Rep., vol. 7, no. 4, pp. 254–259, 2018.
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Health effects (Topic 4)
The main risk of obesity in developmental age is that of the possible evolution towards adult
obesity. In addition to this, the risk of cardiovascular disease, steatohepatitis, type 2 diabetes
mellitus, metabolic syndrome, as well as other different debilitating and psychological disorders
that can negatively affect the quality of life is of fundamental importance.

W. Morales et al. “Childhood obesity: Aetiology, comorbidities, and treatment”.

The most common health effects described in the literature include:
METABOLIC SYNDROME: Childhood obesity places affected children at a greater risk of
developing metabolic syndrome, a cluster of dangerous risk factors for cardiovascular disease
and type 2 diabetes mellitus.
It includes central obesity, hypertension, dyslipidemia, and glucose intolerance. Together, these
risk factors identify insulin resistance as the common pathophysiological mechanism.
DIABETES: Large prospective cohort studies could clearly show that the duration of obesity is
independently associated with an increased risk of type 2 diabetes and that each-year
increment in the duration of obesity increases the risk of diabetes by as much as 14%. These
findings have been supported by a recent study from Denmark, showing that an increase in
BMI between 7 years of age and early adulthood is associated with a significantly higher risk of
type 2 diabetes later in life, even if body weight had been normal at age of 7.
HEPATIC STEATOSIS: Nonalcoholic fatty liver disease is the most common chronic liver disorder
and includes alterations such as steatosis, non-alcoholic steatohepatitis (NASH), liver fibrosis and
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cirrhosis. It is a condition strongly associated with pediatric obesity as well as dyslipidemia and
insulin resistance, which are the main characteristics of metabolic syndrome.
CARDIOVASCULAR DISEASES: Childhood and adolescent obesity are significantly associated
with morbidity and mortality from cardiovascular causes, resulting from excess fat in the visceral
area with effects on the kidney, its functioning and blood pressure. Body weight and blood
pressure are in fact closely related: hypertension related to obesity, which should be treated
early to limit the risk of organ damage, further contributes to cardiovascular risk.
Vascular health would also seem to be affected by excessive weight, because of a decrease
in endothelial function and arterial compliance and an increase in average intimal thickness.
POLYCYSTIC OVARY SYNDROME: insulin resistance, a known consequence of childhood obesity,
stimulates the ovary and adrenal gland to produce androgens. This often results in a high risk of
menstrual disorders and onset of polycystic ovary syndrome, reversible with weight loss.
DEPRESSION: Equally important are the psychological variations that may accompany
childhood obesity, linked to alterations in body image with a tendency to depression. Girls
appear to be the most affected, with a 44% increased likelihood of developing depression
compared to normal-weight girls.
RESPIRATORY DISORDERS: Excess of body fat can cause compression of the respiratory muscles
and organs, reducing their strength and causing alterations.
In obese children there is a strong correlation between the distribution of body fat, especially if
accumulated on the abdomen and chest, and reduced lung function.
In obese children and adolescents, the prevalence of respiratory problems such as asthma,
obstructive sleep apnea syndrome and hypoventilation syndrome is also higher.
ORTHOPEDIC COMPLICATIONS AND EFFECTS ON BONE METABOLISM: Obesity and a sedentary
lifestyle can alter bone morphology, leading to orthopedic consequences.
The excess of body weight can lead to abnormalities in locomotion with an altered body
balance and a higher risk of falls and fractures.
The effect on bone metabolism is still uncertain: in some studies, an increase in bone mineral
content is reported for obese children, while on an animal model an alteration of the
osteoblast-osteoclast balance has been noted, as a consequence of the activation of
proinflammatory molecules, with a prevalence of the latter and consequent bone fragility.
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False beliefs
1. It is not true that excess weight derives from a particularly heavy frame. The weight of
the bones, in fact, represents a fairly constant proportion of our weight: about 15% in
males and 12% in females.
2. It is not true that losing weight is useless because sooner or later all the weight lost will be
regained. However, it is true that to permanently solve the problem it is essential to
change one's eating habits and lifestyle, also to avoid falling back into the same
mistakes.
3. It is not true to say that since obesity can be genetically predetermined, we cannot do
anything about it. Genetics certainly plays a role, but bad eating and lifestyle habits are
what influence body weight the most.
4. It is not true that the child's excess weight will correct itself with development. On the
contrary, it is precisely the excess weight at school age that is most correlated with that
of adults.
5. It is not true that if we do some physical exercise we can or should eat more. There are
no miraculous exercises and we must not overestimate the surplus of energy
expenditure. Good physical activity, rather than to lose weight, must serve to preserve
and tone lean mass and normalize blood parameters (blood sugar, cholesterol, etc.).
Unit 5: INTERDISCIPLINARY APPROACH: THE ROLE OF FAMILY, SCHOOL AND MEDIA

Introduction (Topic 1)

Obesity is to be considered to all intents and purposes a multifactorial pathology. Food
assumes for each of us different meanings strongly interconnected with our cultural values,
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family habits and emotional aspects. It is necessary to treat obesity in its complexity and on all
the fronts involved: physical, psychological, environmental.

The role of family, eating habits, organizational aspects and skills (Topic 2)

Overweight parents are more likely to have overweight children than non-overweight parents.
Familiar patterns of adiposity result from genes and family environmental factors working in
concert, particularly for young children growing up within the family.
Poor dietary habits established during childhood might persist into adulthood, increasing the risk
of developing obesity and obesity-related complications such as Type 2 Diabetes Mellitus.
Various studies found a great influence of parental dietary habits on dietary behaviors of their
children regardless of demographic characteristics such as gender, age, socioeconomic status
and country, since parents are the ones who select the foods of the family, shape the home
food environment and serve as models of eating, influencing how a child starts forming its own
food preferences and eating behavior. The younger the child, especially at preschool age and
first years of primary education, the stronger the role of parental practices.
Family meals were found to contribute the most in modeling children’s dietary habits as they
represent an important moment of control and interaction between parents and their children.
Higher frequency of shared family meals in children and adolescents is associated with a
normal body weight and healthier dietary habits.
Role modeling behaviors, such as providing healthy foods, modeling healthy eating, sharing
meals with children, having breakfast together regularly and encouraging children to have
healthy snacks with moderate restrictions have shown positive impacts on children’s dietary
behaviors. The encouragement practice gives children a chance of making decisions, whereas
the moderate restriction practice helps parents to imply clearer instructions to their children.
Parents should avoid excessive pressure or restriction as it can create a negative social and
emotional experience that could affect children’s acceptance of the food. Whereas, using
foods as rewards may promote children’s consumption of unhealthy energy-dense palatable
foods.
The home food environment determines what kind of foods are available and accessible to
children. Low consumption of nutrient-poor, energy-dense food items, like sugar sweetened
beverages, cookies, packed snacks, food high in saturated/trans-fat, simple sugars and
sodium, were noticed when these items were and were not available at home.
However, low-income families seem to have low access to healthy foods and possibly greater
access to fast food due to dietary costs.
Nowadays, the change in the family structure (both parents working, lack of social support,
fast-paced rhythms) makes it difficult to organize healthy meals by favoring the more frequent
use of industrial and pre-prepared foods. Parents desire easy, low-cost and tasteful meals.
Families seem to prepare less food at home and spend more money on foods prepared away
from home, that tend to be more energy-dense, particularly in terms of fat and sugar content.
In addition, parents often lack the knowledge and skills about healthy cooking.
Given the considerable evidence for the strong effect of parents on their children’s dietary
habits, parents’ child-feeding behaviors should receive more attention in childhood obesity
prevention policies. Parents should be provided with information and guidance on how, as well
as what, to feed their children, and these promotion strategies should be particularly aimed at
parents’ unhealthy eating too so they can improve their diet and so their children will imitate
them.
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School: the influence of teachers and school catering (Topic 3)

Children spend a substantial amount of time at school. School can therefore play an important
role in promoting healthy behavior.
The school social environment factors may be especially important. Disadvantaged and low
academic performing schools have a higher risk for obesity.
The WHO-European Childhood Surveillance Initiative-COSI shows that the percentage of
schools that included nutritional education in their curriculum ranged from just under 50% to
100%. Availability of fresh fruit free of charge on school premises was very common in Poland,
Hungary, Latvia and Estonia (over 80% of schools), whereas in nearly half of Danish and
Slovakian schools, fruit was available but not free of charge. In over three quarters of schools in
Montenegro, Georgia, Kyrgyzstan, Albania, North Macedonia, Spain and Tajikistan, fresh fruit
was not available on school premises, either free of charge or for sale.
Snacks other than fresh fruit were not usually available on school premises in most countries,
and – where they were available – sweet snacks tended to be slightly more common than
savoury ones. More specifically, sweet snacks were available in a majority of schools in 10 of
the 28 countries where data were gathered: Cyprus, Russian Federation (Moscow only), Turkey,
Latvia, Kazakhstan, Kyrgyzstan, Turkmenistan, Lithuania, Estonia and Greece. Savoury snacks
were available in a majority of schools in just two countries – Turkey and Cyprus. Where
available, snacks were generally for sale and not provided free of charge (with the exception
of Estonia and Kyrgyzstan, where sweet snacks were available free of charge in around 15% of
schools). It is worth noting that sweet snacks were available, either for sale or free of charge, in
around half of Hungarian schools; and the same was true of savoury snacks in around one third
of schools. By contrast, in over 90% of schools in Spain, Malta, Denmark and Ireland, neither
savoury or sweet snacks were available on school premises.
Although no clear geographical trend could be observed, it appeared that the availability of
soft drinks on school premises was very similar, though slightly less common, to that of sweet
snacks. Soft drinks could be found on school premises in roughly 20–40% of schools in
Kazakhstan, Montenegro, Estonia, North Macedonia, Russian Federation (Moscow only),
Hungary, Tajikistan, Slovakia, Croatia, Latvia, Albania and Kyrgyzstan. In all these countries, soft
drinks were available only for sale, with the exception of Hungary, where they were available
both for sale and free of charge. Vending machines where children were allowed to purchase
food and beverages (other than water and fresh fruit and vegetables) were generally quite
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uncommon in all countries. Figures ranged from 0% of schools in Turkmenistan, San Marino,
Slovenia, Greece, France, Cyprus and Albania, to 36% in Slovakia. More specifically, in 22
countries out of 30, the percentage of schools with vending machines was below 10%, and in
16 of these countries the figure was below 5%.
Most schools in most countries had an outdoor playground area within their premises. Having
an indoor gym was less common and more variable across countries. Looking at the median
duration of physical education classes per week, the situation appeared to vary widely. Italian
and Irish children spent least time each week doing physical education classes, the median
duration of which was only 60 minutes. At the opposite end of the scale, Turkish and Hungarian
children had over 3 hours of physical education each week.
Schools play an important role in supporting children’s well-being and healthy habits. In
addition to providing physical activities, schools can strengthen their engagement by actively
supporting and promoting targeted initiatives and/or projects. With the exception of Serbia,
Montenegro and Tajikistan, a majority of schools actively promoted a healthy lifestyle among
their students (29 out of 32 countries). The countries with the best record in this respect were
Cyprus, San Marino, Poland and Latvia (around 99–100% of schools), followed by Portugal,
Malta, Hungary and Spain (all over 90%). By contrast, in Montenegro only 39% of schools were
engaged in initiatives or projects to promote a healthy lifestyle, and in Serbia only 15%.
Tajikistan, Kyrgyzstan and Norway performed slightly better, with around 50–60% of their schools
actively supporting children’s healthy habits.
Some school interventions have demonstrated increased physical activity, improved diet, and
a decline in obesity. It is evident that school-based obesity prevention programs can and do
have a positive impact on knowledge, attitudes, and behaviors in children and adolescents
regarding nutrition and physical activity. Schools are an important part of the social
environment that shapes children's dietary and physical activity patterns and therefore play an
integral role in promoting positive changes in knowledge, attitudes, and behavioral
modifications. In addition to the school environment, parental involvement is critical in
reinforcing the patterns of healthful dietary practices at home and encouraging daily physical
activity while discouraging television and video game overuse.
Staff recommendations for successful implementation of future programmes included:
extended training and planning time, sufficient capacity, external support for delivery, good
resources (interactive, practical and adaptable), and facilities for cooking, healthy eating,
gardening and physical activities. Schools need to employ strategies to engage participation
of staff, pupils and parents long term.
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The role of media, advertising and internet (Topic 4)
Many studies have revealed that more television viewing during childhood predicts overweight
and obesity in adulthood. Current evidence suggests that screen media exposure leads to
obesity in children and adolescents through different mechanisms:
● Increased eating while viewing: children tend to consume fewer fruits and vegetables
and more energy-dense snacks, energy-dense drinks and fast food, receive a higher
percentage of their energy from fats, and have a higher total energy intake.
● Displacing physical activity;
● Exposure to high-calorie, low-nutrient food and beverage marketing that influences
children’s preferences, purchase requests, consumption habits.
● Reduced sleep duration: causes changes in the appetite-regulating hormones ghrelin
and leptin to increase hunger and decrease satiety; can affect children’s choices to
consume more calories and fewer nutritionally-dense foods; may lead to increased
snacking and eating outside of normal mealtimes, including during the night.
Although television still represents the largest source of screen media exposure for most
children, recent data suggest that children are spending more and more time using
computers, video games, tablets and smartphones, and time spent using smartphones has
even overtaken television among adolescents. This has also led to changing social and
physical contexts in which children are interacting with screen media content.
A growing body of literature is associating excessive and addictive use of digital media with
physical, psychological, social and neurological adverse consequences.
- Physical health effects: excessive screen time is associated with poor sleep and risk
factors for cardiovascular diseases such as high blood pressure, obesity, low HDL
cholesterol, poor stress regulation (high sympathetic arousal and cortisol dysregulation),
and Insulin Resistance. Other physical health consequences include impaired vision and
reduced bone density.
- Psychological effects: internalizing and externalizing behavior is related to poor sleep.
Depressive symptoms and suicidal thoughts are associated with screen time induced
poor sleep, digital device night use, and mobile phone dependency. ADHD(Attention
deficit/hyperactivity disorder)-related behavior was linked to sleep problems, overall
screen time, and violent and fast-paced content which activates dopamine and the
reward pathways. Early and prolonged exposure to violent content is also linked to risk
for antisocial behavior and decreased prosocial behavior.
- Psychoneurological effects: addictive screen time use decreases social coping and
involves craving behavior which resembles substance dependence behavior. Brain
structural changes related to cognitive control and emotional regulation are associated
with digital media addictive behavior.
It is possible that some of the same characteristics that may make new media potentially more
effective at promoting obesity can also be harnessed to prevent and reduce obesity. For
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example, active video games may increase physical activity, particularly when used as part of
a more comprehensive weight-control program for overweight or obese children.
Print and electronic media play an important role in shaping public perceptions about policy
issues related to obesity.
Stigma-free and positive messaging are more likely to engage people in healthy behavior
changes than stigmatizing messages that focus on weight.
Likewise, at a community level, media can influence public engagement in policies to address
obesity. News reports framing obesity in a societal, rather than individual, context lead to more
engagement and support for both community and personal action. In a similar way, different
health messages have important effects on support for public action to address childhood
obesity: messages about health consequences have the strongest effect overall, compared to
others, such as messages relating to disparities.
The dominant themes in media reports about obesity focus almost exclusively on individual
choices about nutrition and physical activity without addressing the complexity of biological
and environmental factors that leads to the current pandemic of obesity. The result is that
health policies place little emphasis on evidence-based obesity care and the need for more
effective public health interventions to prevent obesity.
Strategies to achieve more complete media messaging will necessarily involve raising the
awareness of more healthcare professionals about the physiologic basis for obesity, because
the media often relies upon healthcare professionals who are not obesity specialists in
preparing news reports.
Case study “What’s on YouTube? A Case Study on Food and Beverage Advertising in Videos
Targeted at Children on Social Media”
The social media analytics site SocialBlade.com was used to identify the most popular YouTube
videos (n = 250) targeting children. Ads encountered while viewing these videos were recorded
and analyzed for type of product promoted and ad format (video vs. overlay). Food and
beverage ads were further coded based on the food category and persuasive marketing
techniques used.
Results
In total 187 ads were encountered in sampled videos. Food and beverage ads were the most
common at 38% (n=71), among which 56.3% (n = 40) promoted non core foods. Ads for non
core foods were more commonly delivered as video rather than overlay ads. Among ads
promoting non core foods, the most commonly employed persuasive marketing techniques
found were taste appeal (42.3%), uniqueness/novelty (32.4%), the use of animation (22.5%), fun
appeal (22.5%), use of promotional characters (15.5%), price (12.7%), and health and nutrition
benefits (8.5%).
Food and beverage ads appeared most frequently (reflecting overall trends in television ads),
with more than half of these promoting non core or unhealthy foods. Unhealthy food ads were
to a greater extent delivered via more enticing ad formats compared to ads for other foods.
Policies regulating food marketing to children need to be extended to cover online content.
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Practical tips for children
❖ Having breakfast with children is a way to encourage and get them used to it.
❖ Always set a good example for children. The behavior of parents and teachers, domestic
dynamics, appreciation, availability and the daily presence of fruit and vegetables at
home are excellent educational strategies.
❖ Make sure that the child consumes sweets and fizzy drinks only on special occasions,
without exaggerating but also without always banning them.
❖ Do not fall into the habit of always offering the usual things that the child has shown to
accept easily, giving up only after a few attempts to propose foods that the child has
refused at other times. The monotonous diet puts the child at risk for nutritional deficiencies
and imbalances.
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