


1

PROPER NUTRITION AND BETTER HYGIENE OF FOOD FOR
A HEALTHIER LIFE ON BOARD

Proper nutrition and regular physical exercise represent the basis for keeping ourselves in good
health. Over the recent decades, people’s eating habits have changed with development of
economy and improvements in living conditions. Today, diseases caused by nutritional
deficiencies (ex. Scurvy, a disease caused by the lack of vitamin C) are becoming less frequent
in industrialized countries while those caused by an increasing sedentary lifestyle and improper
eating habits (unbalanced diets, eating more than needed, eating high fat foods, having a low
intake of fruits and vegetables, etc.) are on the rise. Unfortunately, we often do not pay
enough attention to what we eat. In some cultures, eating has become a social custom which
goes beyond the concept of satisfying biological functions, often taking on a pleasure role.
Although this eating habit may be useful for our psychological well-being, it may also pave the
way to nutrition imbalances and negative health effects. This problem may affect those who
work at sea, where there is the tendency to eat high fat foods. It is the case of “junk foods”
(snacks, candy, chips and other packaged foods) which have high calories content but low in
nutritional value.
The trends in our eating behaviour must be changed if they put us at risk of cardiovascular
diseases. Awareness of the problem helps us to understand what and where we are doing
wrong and gives us the means to convince us that eating better means living better.

Nutrition offers humankind the nutrients necessary for one’s metabolism. Food is like car fuel
as eating gives us the energy we need to carry out our daily activities. Consequently, every
person must ingest a variable amount of nutrients from food each day. But what exactly is diet
or nutrition? And what are nutrients?

We often hear about the Mediterranean diet, vegetarian diet, slimming diet, etc and at times
even of healthy, proper, or balanced diet. The term "diet" refers to a set of foodstuffs that
humans ingest on a daily basis. Therefore each of us is said to follow a diet simply by eating.
Nutrients (Figure 1) are the essential substances (simple or complex) acquired through diet
which are required for the metabolism of an organism. They can be divided into two groups:

Macronutrients: they are carbohydrates (also called sugars), proteins, and fats (also called
lipids). They are eaten in large quantities compared to the rest of the diet as they are the
substances that directly provide energy to the body.

Micronutrients: consist of vitamins and minerals. Although they provide no energy, they are
essential in regulating the metabolism’s chemical processes and for the formation of new
tissue. The estimated intake of micronutrients is relatively small compared to the rest of the
diet but it is necessary to acquire these substances from food because the body alone is unable
to synthesize them. Specifically, human beings need 13 vitamins and 22 essential minerals.
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Figure 1: Foods containing basic nutrients that enable us to follow a balanced diet when consumed in
apropriate quantities

Following a healthy or balanced diet are two ways of expressing the same concept, that is,
taking in the right proportions nutrients needed by our body while avoiding both excesses
and deficiencies.

Under normal weight conditions, the body’s energy balance must be in equilibrium. This means
that the amount of energy introduced by food must equal the amount of energy consumed.
When this is not the case, one loses weight or gets fat. Ingesting more calories than our daily
nutritional requirements causes an accumulation of fat because the extra calories are not
consumed. Our body suffers a lot from being overweight and the problem is amplified when
obesity takes over. The problem is only partly aesthetic as it also affects both the
cardiovascular system (with the onset of diseases such as atherosclerosis and other heart
diseases) as well as the skeletal system (a higher fat mass leads to developing bone and joint
diseases). In addition, the risk of developing diabetes and a greater chance of developing
cancer is reality. To avoid being overweight, one should conduct a healthy lifestyle. It consists
in following a balanced diet (taking in the right amount of calories by eating as varied as
possible) and doing regular physical activity. We cannot exclude either of these two
behaviours if want to keep ourselves healthy.

Diet can vary from person to person. Everyone has its own nutritional requirements,
quantitative as well as qualitative. They are determined by the type of physical activity done,
the work performed, age, gender, body weight, height, state of health, climate, etc. For
example, young people usually have to eat more protein than adults because they are still
growing. An athlete needs a higher caloric intake than another person of the same age who
does not practice any sport. Those who are overweight should eat less in terms of quantity and
quality (giving up fatty foods) and do more physical activity, and so on.

Those working at sea should also consider the influence of climate on the metabolism. When
travelling in hot and humid areas (tropical, equator), the energy requirements of the human
body is about 10% less than normal (one should therefore eat less). Conversely, when
travelling in polar areas, our body requires approximately 10% more calories than normal.
This is because some of the calories consumed are used in temperature control (heating and
cooling of the body). At low temperatures, our bodies cool down rapidly due to the very cold
external temperature, and consequently need more calories to consistently stay warm.

The amount of food (and energy) required for an individual to live is expressed in terms of
kilocalories (kcal) or kilojoules (kj). These values indicate the energy content of food. Even the
quality, understood as the variety, is very important. Each food has its own nutritional value
and may have a nutrient abundance or insufficiency. It is therefore necessary to vary one’s
diet, that is, to not eat too much of one foodstuff or too little of another or nothing else. It is
dangerous to have a monotonous diet, such as always eating the same cereal or the same few
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vegetables, as we risk lacking some essential nutrients (such as the ones found in the foods
that we do not want to eat).

Table 1 shows the amount of nutrients present in some of the most common foods, expressed
in percentages. One can note how each food contains different amounts of macronutrients:

Table 1: macronutrient content of some of the most common foods expressed in percentages

Carbohydrates (%) Proteins (%) Fat (%)

Pasta 89.25 8.41 2.33

Rice 91.85 7.54 0.60

Pork chop 0.00 64.90 35.10

Chicken breast 0.00 89.68 10.32

Mortadella
(Bologna sausage)

0.00 32.20 67.80

Prosciutto (raw ham) 0.16 49.88 49.96

Cod 0.00 96.60 3.40

Salmon 0.00 65.65 34.35

Olive oil 0.00 0.00 100.00

Butter 0.07 1.04 98.89

Partly skimmed milk 53.34 36.86 9.80

Chicken egg 3.35 53.97 42.68

Fried chicken egg 3.02 45.66 51.32

Lentils 69.11 29.68 1.22

Lettuce 68.26 25.52 6.22

Orange 91.73 7.34 0.94

Chips 54.19 7.00 38.82

There are no "good" or "bad" nutrients. It is the quantity that makes all the
difference between what is harmful and what is useful. For example, we are often
warned that fats can increase the occurrence of cardiovascular diseases (atherosclerosis, heart
attacks, strokes, etc.). But this does not mean that lipids should not be consumed through
diet. On the contrary, the right doses allow them to carry out their specific metabolic
functions: energy (most concentrated source of calories in diet), reserve, absorption of fat-
soluble vitamins (ie, those that dissolve in fat), lower the levels of triglycerides in the blood, as
in the case of omega-3 fatty acids.

To be in good health, we must monitor both the quantity and type of fat introduced in our diet.
In general, an excessive consumption increases the occurrence of obesity and heart disease
(especially if we do not exercise regularly) but our diet should nevertheless contain about 25-
30% fat. It is therefore important to pay attention to their nature. The so-called saturated
fats (contained in butter, lard, the fatty parts of meat, cheese, coconut and palm oils, etc.)
are essential for our body but are more dangerous than others, if taken in excess, because
they specifically act on the blood’s cholesterol level. They should therefore be eaten very
sparingly. Instead, unsaturated fats (first among which is olive oil) may be acquired in
higher percentages (while still respecting the recommended doses or those relating to the daily
requirements). However, there is a special category that should be avoided altogether: trans
fats and hydrogenated fats (margarine, hydrogenated or partially hydrogenated vegetable
oils and fats). These lipids in particular are subjected to the food industry’s refining processes
that actually change the structure of the fats, making them unhealthy. They are the only class
of lipids that it would be better to eliminate from one’s diet.
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SATURATED FATS UNSATURATED FATS TRANS AND HYDROGE-
NATED FATS

lard, butter, fatty parts of
meat, cheeses, coconut and
palm oils, etc.

Olive oil, fish (ex: salmon) margarine, hydrogenated or
partially-hydrogenated
vegetable oils and fats

Extreme moderation In higher quantity compared
to other fats while still
respecting the recommended
doses

Eliminate from diet

Cholesterol is a subject that should be addressed on its own. There is so much information
available on this substance that we are often confused about its usefulness. Cholesterol is the
fat that our body uses to produce and repair cell membranes, for growth and cell division and
is also required to produce certain hormones. It is therefore an essential substance for our
body and is present in all tissues, brain and blood. 85-90% of cholesterol is synthesized (ie
produced) by our body while only 10-15% is taken in with diet. There are different types of
cholesterol but those who play a role in the risk of cardiovascular diseases are HDL (known as
the "good" cholesterol) and LDL (known as the "bad" cholesterol). LDL has a positive role as it
is responsible for cell distribution, but if ingested in excess, it can deposit on artery wall
forming plaques typical of cardiovascular diseases (negative activity). At the same time HDL
removes the excess LDL cholesterol that has accumulated in the arteries and brings it to the
liver for elimination. Consequently, high levels of HDL can reduce the negative effect of LDL
cholesterol. In other words, LDL cholesterol favours the onset of heart diseases and is higher
among people who lead a sedentary lifestyle, are obese, smoke and consume a lot of alcohol.
On the contrary, with a higher level of HDL, lower is the risk of cardiovascular diseases
(Figure 2). The latter is present in greater amounts among people who are physically active,
do not smoke (smoking is a major factor in reducing HDL) and drink moderately. Eating a lot
of saturated and trans unsaturated fats, such as those found in hydrogenated oils and fats,
margarines, and junk food, increase the level of "bad" cholesterol. A balanced diet and physical
exercise help maintain balanced levels of HDL and LDL. That is why it is important to exercise
and eat properly, without exceeding the quantity of any of the three macronutrients.

Normal artery Normal artery cross-
section

Atherosclerotic artery (blocked) Atherosclerotic artery
cross-section

Normal blood flow

Artery wall

Atherosclerotic plaque

Narrowed blood flow
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Figure 2: Representation of a healthy artery and a partially blocked artery due to atherosclerosis

HDL cholesterol LDL cholesterol

Removes excess cholesterol from the arteries
by transferring it to the liver where it will be
eliminated. For this reason, it is commonly
refered to as the "good" cholesterol.

It is higher among physically active people,
non-smokers and those who drink moderately
or drink no alcohol at all.

Promotes the onset of heart diseases. That is
why it is commonly refered to as the "bad"
cholesterol.

It is higher among people who have a
sedentary lifestyle, are obese, smoke and
consume a lot of alcohol.
Increases when you eat saturated fat or
unsaturated trans fat.

To find out if a foodstuff contains hydrogenated fats or margarines, one should simply read the
ingredient list and the tables of nutritional values which are often printed on packaged foods. It
is important to know that the ingredient list features all the substances used in the recipe in
descending order of weight. Consequently, the first reported ingredient is the one present in
greater quantity. So, for example, if hydrogenated fats are listed as the second or third
ingredients, food should be considered of poor quality and potentially unhealthy.
Table 2 lists the main types of nutrients, their role and the nutrients containing them in higher
concentrations. The last column provides the amount of the nutrient that should be acquired
through diet, expressed in percentages.

Table 2: Nutrients, their role, the foods which contain them, the daily requirement expressed
in percentages

Nutrients Role Foods containing them in
higher concentration

Require-
ment

Carbohydrates

simple:

complex:

fibres:

Provide energy for the body. Energy reserve
and transport

quick energy source

slow release of energy, "fuel" for the body

accelerate intestinal transit, satiety, reduce
cholesterol absorption and production

fruit, honey, white and cane
sugar, milk, jam;

cereals: flour, rice, barley,
oats; potatoes, legumes:
beans; fruits and vegetables ;
cereals, legumes, fruits and
vegetables.

50-55%
As follows:

10-12%

40-45%

Proteins are the fundamental constituents of living
organisms. Help form, maintain and repair
muscles, organs and other tissues.

Red meat, poultry, fish, eggs,
milk and dairy products,
legumes, cereals.

15-20%

Lipids include a wide variety of molecules and
perform many functions: energy intake,
absorption of fat-soluble vitamins, are
essential components of cell membranes.

25-30%
As follows:
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In general, a good diet is based on the Mediterranean model with a macronutrient distribution
of 50-20-30 (Table 2):

 50% carbohydrates: Carbohydrates are also contained in fruit, vegetables and
potatoes. Do not overdo it with bread, pizza and pasta. It is recommended to eat
mainly complex carbohydrates (ie starches in grains and wheat products, legumes,
vegetables and tubers) whereas simple carbohydrates should be eaten secondarily
(milk, fruit, drinks, juices, honey, jam) (see Table 2).

 20% protein: Taken in part from meat, milk and cheese, fish, legumes and
vegetables.

 30% lipids: Limit cheese and fatty meats, eliminate foods containing margarines or
hydrogenated fats that increase LDL cholesterol levels, favour extra virgin olive oil, limit
generic vegetable oils (ie other than olive).

A diet rich in carbohydrates helps keep our weight under control. Instead, a carbohydrate-free
diet causes excessive use of proteins, accumulation of ketones (fat waste residues) and the
loss of sodium (an essential mineral).

The food pyramid shown in Figure 3 should be read from the bottom upwards. Regular physical
exercise is at the base of the pyramid (eg: walking for an hour a day or doing intense physical
activity once a week). The foods present at the top of the pyramid should be consumed with
moderation and care.

saturated:

unsaturated:

trans fatty acids:

Fatty meats, cheese, butter,
lard, coconut and palm oil,
sweets;

olive oil, fish;

Junk food (potato chips and
other snacks), margarines, oils
and hydrogenated fats.

15-20%

5-10%

0% (if
possible)

Vitamines

liposoluble:

hydrosoluble:

necessary for general metabolic reactions,
growth and for the organism’s normal level
of efficiency.
are absorbed along with fats and are stored:
vitamins A, D, E, K;

are dissolved in water and are easily excreted
in urine: vitamin C, PP, B complex, folic acid,
pantothenic acid, biotin.

A: milk, egg yolks, animal
liver, carrots, spinach,
apricots;
D: fish, cheese, eggs;
E: fruit, olive oil;
K: spinach, lettuce, broccoli,
cabbage;
C: citrus fruits, peppers,
tomatoes, kiwi, green leafy
vegetables;
PP: fruits, legumes, liver.

Mineral salts:
sodium, potassium,
calcium, phosphorus,
chlorine, iodine, zinc,
iron, etc.

essential for metabolic reactions.

Water regulates cell volume, body temperature,
removes metabolic waste from the body,
carries nutrients, plays a role in digestion,
etc.

At least 2
lt per day.
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Figure 3: The food pyramid

FOOD GROUPS OF THE PYRAMID

Red group: meat, eggs, fish
This includes all types of meat and guts, eggs, all fish, crustaceans and molluscs. They provide
protein and fat (fish fats are rich in unsaturated fatty acids), iron and some B vitamins.

Blue Group: milk and dairy products
This includes all types of milk, cheese, dairy products and yogurt. These foods also provide
protein and fat. They also contain calcium and B vitamins.

Orange Group: cereals and tubers
This includes all cereals (wheat, corn, barley, rice, oats, etc.), all products made from wheat
flour (crackers, rusks, cookies, etc.), bread, pasta, polenta (corn meal), potatoes, etc. They
are an important source of complex carbohydrates (starch).

Physical exercise

2 eggs
per week

cheeses
2-3 portions

per week
sausages

2 portions
per week

Lean meat
3-4 portions

per week

fish
2 portions
per week

potatoes
2-3 portions

per week

bread
2-3

portions
per day

Milk and
yogurt

2 portions per
day

rice and
pasta

1 portion per
day

legumes
2-3 portions

per week

vegetables
2-3 portions per

day

fruit
3-4 portions

per day

water
7-8 glasses per

day

Fatty meats
1 portion per week

Sweets and
baked goods

1 portion per week

Seasoning
(olive oil)

10 gr per day

cookies
20 gr per

day
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Brown Group: legumes
These include beans, lentils, chickpeas, peas, broad beans, etc. They are rich in carbohydrates
and proteins (although their biological value is lower than those of the red and blue groups).
They are also a source of iron and B vitamins.

Yellow Group: fats from seasoning
This group consists of vegetable fats (olive oil, peanut oil, palm oil, etc.), vegetable
margarines, and animal fats (butter, bacon, lard, cream). They are essentially composed of
lipids. Olive oil is particularly rich in unsaturated fatty acids and certain vitamins.

Green Group:
colorful fruits and vegetables
This group consists of red, yellow, orange, and dark green fruits and vegetables: tomatoes,
peppers, carrots, pumpkins, green beans, cabbage, broccoli, apricots, melons, persimmons,
etc. They provide carbohydrates and fiber, pro-vitamin A (carotenes), vitamin C and minerals.
fruit rich in vitamin C
These include citrus fruits and sour fruits (oranges, lemons, mandarins, kiwi, strawberries,
etc.). They contain high amounts of vitamin C but also of pro-vitamin A, fiber and minerals.

CALCULATE

The formulas below help provide approximate calculations:
these calculations are only intended as a rough guide;
consult a nutritionist for more precise calculations:

 the calories consumed by the basal metabolic rate (MBR): ie the minimum
energy expenditure needed to maintain a person’s vital functions and the state of being
awake. The MBR alone consumes about 65-70% of the daily energy expenditure. For
example, on a 2,000 kcal diet, about 1,400 are used for the bodily activities of different
organs: respiratory, circulatory, hormonal, renal, staying awake, etc. (The figure is
purely indicative and used only as an example);

 the daily energy requirements of a person: that is, the amount of calories we must
ingest to compensate for the daily energy expenditure, calculated on the basis of basal
metabolic rate + physical exercise + thermoregulation (ie maintaining body
temperature at 37 ° C);

 the body mass index, used to determine whether we are considered as having a
normal weight or not. It expresses the concept of weight proportionate to height. It is
used to classify individuals under the categories: underweight, normal weight,
overweight or obese. Given that this index associates body weight to body fat, it cannot
be used for athletes and for people who have a highly-developed muscle mass (muscle
weighs more than fat). In this case, athletes, for example, would erroneously be
considered as overweight. However, it is a good index for all other categories of people.

These calculations can be useful to determine whether our body weight is normal or not, to
estimate how many calories we need to ingest daily in order to balance our energy expenditure
and to better manage calory "input" and "output".
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Basal metabolic rate formula (BMR):

BMR men: 66 + (13.7 x weight in Kg) + (5 x height in cm) – (6.8 x age in years)

BMR women: 655 + (9.6 x weight in Kg) + (1.9 x height in cm) – (4.7 x age in years)

Ex: a 28-year old man, 170 cm tall, weighing 65 kg

BMR = 66 + (13.7 x 65) + (5 x 170) – (6.8 x 28) = 1616.1
(basal metabolic rate burns these Kcal on a daily basis)

Insert your data in the table below:

MEN WOMEN EXAMPLE: a 28-year old man,
170 cm tall, weighing 65 kg

Fixed value 66 + Fixed value 655 + Fixed value 66 +

13.7 x weight in
kg

+ 9.6 x weight in kg + 13.7 x 65 890.5 +

5 x height in cm
- 1.9 x height in cm - 5 x 170 850 -

6.8 x age in years
= 4.7 x age in years = 6.8 x 28 190.4 =

1616.1

What does this result mean? That a 28-year old man who weighs 65 kg and whose height is
170 cm consumes about 1616 Kcal just by breathing, digesting, sleeping, and for the kidneys
and other organs of his body to function properly.

Calculating the total energy requirements:

BMR x PAL where:
BMR is the basal metabolic rate; PAL is the physical activity level

To determine the PAL index, use the table below:

Age group (years) Activity level PAL

Men 14 – 17 1.58

18 – 59 Light 1.55

Moderate 1.78

Very active 2.10

60 – 74 1.51

Women 14 – 17 1.50

18 – 59 Light 1.56

Moderate 1.64

Very active 1.82

60 – 74 1.56
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Ex: a 28-year old man, 170 cm tall weighing 65 kg, who has a moderate physical activity
level:

1616.1 x 1.78 = 2876 (total Kcal to ingest per day)

Insert your data in the table below:

BMR PAL
Total energy
requirements

x =

What does this result mean? That a 28-year old man who weighs 65 kg and whose height is
170 cm will need about 2870 Kcal to have enough energy for the activities of an entire day:
breath, eat, sleep, body organs to function properly, work, do sports and be on the move in
general.

body mass index formula (BMI):

BMI = weight in kg/height in meters2

Ex: a man of 65 kg and 1.70 metres in height:

BMI = 65/1.702 = 65/ (1.70 x 1.70) = 22.49 (the person is considered as having a normal
weight)

The score should be compared to the ranges provided in the table below:

Physical state BMI range

Normal Between 18.5 and 24.9

Underweight Lower than 18.5

Overweight Between 25 and 29.9

Obese Higher than 30

Insert your data in the table below and compare the results with the ranges provided in
the table above.

weight height2 BMI

: =

What does this result mean? If the BMI score reveals that we are underweight, overweight or
obese, we should consult a specialist in order to increase or reduce our daily caloric intake. The
basal metabolic rate and the daily requirements only tell us how much we should consume to
maintain our weight based on factors such as weight, height and age.
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THE MEALS OF THE DAY

Meals should never be skipped. Skipping a meal is not only wrong but also counterproductive.
In order to lose weight, we must eat less in terms of quantity and not frequency - indeed,
splitting a meal (eating little but often) helps the body not accumulate fat. It also allows us to
avoid arriving at lunch or dinner time with excessive hunger. This does not mean that we
should eat all the time: it is enough to have every meal of the day at more or less the same
time.

 Breakfast: it is the first meal of our daily diet. Although it is often overlooked, it
actually provides us with the energy we need to face the day. What we eat in the
morning is probably "burned" in full in the hours after breakfast, so the calories we
ingest need to be mainly based on carbohydrates: cereals, fruit, bread and jam,
together with milk (which provides the right amount of fat and protein) and / or fruit
juice.

 Lunch: it should be light enough, so that it does not make it difficult for the body to
return to work acitivites. A handy tip is to eat fruit before a meal and not afterwards.
Doing so facilitates digestion and helps reach the feeling of satiety earlier. Drinking half
a glass of wine is possible, unless in the event of illness.

 Snack: it is a good habit. It helps you avoid arriving at dinner time very hungry. It
must be light: fruit and yogurt are ideal.

 Dinner it is usually a meal that is consumed at a slower pace, followed by very light
activity and rest. It must therefore be richer in proteins rather than carbohydrates and
other highly caloric foods that would not be burned during sleep. Legumes are ideal
because they are rich in protein and low in fat. Meat should be consumed up to 5 times
a week. White over red meat is preferred because it is less fat. Fish should be
consumed 1 or 2 times per week, cooked. A tip: do not eat cheese and meat at the
same sitting as they are both high in fat and you would risk ingesting too much fat at a
single meal.

Here below are some important tricks:
- drink plenty of water both during and between meals.
- how you present the meal is important: this aspect is usually very underrated, but a

dish that is well presented is more appealing than one that is not.
- Snacks and junk food have a high content of saturated and trans fats, that is, those

responsible for raising LDL cholesterol. They should therefore be avoided as much as
possible.

ALCOHOL

Alcohol (or ethyl alcohol, or ethanol) is erroneously regarded by many as a foodstuff although
in reality it is not so. This probably derives from the fact that alcohol releases calories. In fact,
it is a substance that is toxic for the body if ingested, and is therefore metabolized by the
human body for the sole purpose of being eliminated. During the process of elimination, it
releases a significant amount of energy, or about 7 kcal per gram (carbohydrates release
about 4 kcal / g, fat 9 kcal / g). Consequently, alcohol is a substance that has no nutritional
value (it is not a nutrient), but has a high energy value.
Alcohol is said to "fatten" because our body uses ethanol as the first source of energy at the
expense of fat. The result is that lipids are not burned and get accumulated, thereby making
us fat.
Alcohol is present in different types of beverages in various concentrations. Table 3 indicates
the percentage of ethanol and nutrients contained in common alcoholic beverages:
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Carbohydrates (%) Proteins (%) Fats (%) Alcohol (%)

Beer 44.88 5.82 0.00 49.30

Red table wine 19.65 0.53 0.00 79.82

Vodka, gin, rhum,
spirits

0.00 0.00 0.00 100.00

Drinking a glass of wine a day with meals is not harmful. In fact, although it contains alcohol,
wine has some useful substances for our body, such as polyphenols, and makes meals more
enjoyable. But we must follow the recommended dose. In fact, the beneficial effect of wine is
reduced if its consumption exceeds one glass two times per day for males, and one glass once
per day for females. In this case, the negative effects of ethanol (alcohol is not very useful to
the human body) exceed that of the beneficial substances contained in wine, causing damage
to various organs like any other alcoholic beverage.
Distilled spirits as well as liqueurs and digestive drinks do not have any useful properties for
the human organism. They weigh down our metabolism, and like all alcoholic beverages, their
misuse causes the onset of various chronic diseases.

FOOD-RELATED CHRONIC DISEASES

The populations of industrialized countries are most affected by chronic diseases. The diseases
that fall into this category are not infectious and are caused by environmental factors and / or
unhealthy lifestyles. The course of these diseases is chronic, meaning that it occurs slowly over
time. The outcome is unfavorable, that is, there is no cure. These diseases are often
debilitating and always fatal. The therapies are designed to improve and lengthen the course of
the disease but not to cure it. The only currently available action that effectively
combats these diseases is prevention.
In order to prevent them, you must first know the diseases and their so-called risk factors.
The risk factors that have the most influence on the possibility of developing nutrition-related
chronic diseases are:

- excessive and unbalanced diet,
- a sedentary lifestyle,
- excessive consumption of alcohol ( and / or other substances ),
- smoking.

Being overweight and obesity are diseases which may in turn trigger other diseases.
Usually, they emerge from excessive food consumption or from diets that are too rich in fats,
especially saturated fats. The situation is aggravated by the minimum energy expenditure
resulting from the absence of physical activity and from leading a sedentary lifestyle. They are
using cars, elevators and other mechanical means, always sitting in front of the workstation
also during leisure time, not practicing any sports, etc..

Atherosclerosis is a disease caused by LDL cholesterol that accumulates within the walls of
arteries where it hardens (the arteries are blood vessels that carry blood to the heart). This
consequently increases the blood pressure (hypertension) and along with it the risk of heart
attacks, strokes and other cardiovascular diseases. The amount of "bad" cholesterol in the
blood depends on diet, smoking and leading a sedentary lifestyle.

Arterial hypertension is partly due to atherosclerotic processes but it is also favored by the

excessive use of table salt (sodium chloride) and cigarette smoke. In fact, the nicotine in

tobacco is a substance that has a negative effect on the circulatory system because it

increases blood pressure, blood clotting (and thus the possibility of suffering from thrombosis)

and blood cholesterol. All of these actions predispose one to heart attacks and stroke.
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Myocardial infarction (ie of the heart) is a disease usually caused by a thrombus (blood clot)
that occludes a coronary artery (that goes to the heart). The lack of blood flow to the heart
causes the death of the cells of the heart muscle. Lethality from infarct is very high,
rehabilitation is long, and the illness is debilitating. The risk factors are blood cholesterol level,
cigarette smoking and hypertension.

A stroke causes severe damage to the brain due to hemorrhage or blood clots occluding a
cerebral artery (ie that goes to the brain). Its mechanism is the same as for myocardial
infarction; the only thing that sets them apart is the type of artery and the organ concerned.
The causes are the same: atherosclerosis (ie blood cholesterol), cigarette smoking, high blood
pressure.

The risk of musculoskeletal diseases such as arthritis and osteoporosis increases with
obesity as well as excessive thinness. The lack of calcium, proteins, vitamins C and D are risk
factors for osteoporosis along with alcohol abuse, cigarette smoking and physical inactivity.

Type II diabetes (non-insulin-dependent) can occur in people who ingest too many calories
and have a diet that is high in simple sugars (see Table 2). Although this type of diabetes has
a hereditary component, it is triggered by an unbalanced diet.

Some cancers such as prostate, colon, intestine, or breast cancer occur more easily in
people whose diet is too high in fats. In fact, lipids may have an influence on hormones (given
that some of them are lipid-based). Some tumors of the digestive system (such as those of the
mouth, pharynx and esophagus) may be caused by alcohol abuse and cigarette smoking.

Liver cirrhosis is a liver disease that can be caused not only by the hepatitis B virus but also
by alcohol abuse.

INFECTIOUS FOOD DISEASES

Food can rarely be considered devoid of microorganisms, unless it is sterilized. Usually, when
prepared and stored properly, it contains bacteria harmless to the human health. However,
when contamination from pathogenic microorganisms does occur, the foodstuff may become
the vehicle of foodborne diseases. Generally speaking, there are two categories of food-borne
diseases: infections, caused by ingestion of microbes that reproduce inside the body, and
poisoning due to ingestion of toxins produced by microbes (which do not necessarily need to
multiply inside the human body). An example of infection is salmonella, transmitted through
ingestion of food contaminated by the bacteria of the genus Salmonella; an example of
poisoning is botulism, caused by a toxin produced by the bacterium Clostridium botulinum. In
the case where the microbe also produces toxins, in addition to multiplying in the food, we are
loking at an event of food toxinfection (caused by microbes such as Vibrio parahaemolyticus
and Clostridium perfringens).

The risk of contracting foodborne illnesses is closely linked to both personal hygiene and
the hygiene of the areas where people live and work and with which food comes into contact.

TOXINS

TOXINS AND GERMS

GERMS

poisoning

toxinfection

infection
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It is not a coincidence that many of these infectious diseases (but not all) are transmitted by
the fecal-oral way, that is, the pathogen is transmitted to a healthy person through the feces
of an infected individual. Contamination can occur in several ways: the person responsible for
food preparation has infected hands (for example because of direct contact with infected feces
or surfaces containing infected feces), feces end up in the environment (for example, on
cultivated fields that have been irrigated with contaminated water, or because of grazing
animals on farmland, or from direct ingestion of contaminated water), flies or other insects
that come in contact with the feces transmit the pathogen to food that has been left
unattended and without proper protection (lids, protective wrap, etc.). Food can also be
contaminated directly: for example Staphylococcus can contaminate food if a healthy carrier
coughs on food or touches the food with an infected wound (Figure 4).

Bacterial contamination, as well as contamination from chemicals and industrial pollutants (eg
pesticides, dioxins, heavy metals) should be avoided during all stages of food production:
production on farms, industry processing and packaging, distribution of the final product,
wholesale and retail, etc.

Figure 4: The role of man as medium of germ transmission

The consumer, who is nothing but the final link in the "food chain", has the important task of
properly carrying food from the market/supermarket and storing it well at home, making
sure that it arrives unspoiled until it is consumed. Foods that have been properly stored until
the time of purchase must be handled with care to avoid the so-called domestic
contamination, that is, the consumer’s behavior during transport, storage or cooking which
may contaminate the food with pathogenic microorganisms (Figure 5).

There are many factors that influence and contribute to the onset of illness from food, some of
wich directly affect humans, while others are conditioned by environment, technology, etc
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Figure 5: Factors that favor the onset of diseases transmitted through food

The actions to be taken before buying a product and during transit to the refrigerator are the
following:

 Always check the expiry date on packaged foods.
 Verify that the food package is not damaged, that cans are airtight and vacuum sealed,

etc.
 Bring home the foods requiring refrigeration quickly and store them in the refrigerator

or freezer right away. This is needed to minimize bacterial proliferation and, in the case
of frozen goods, to keep the cold chain uninterrupted, ie the process that allows the
preservation of frozen products at constant temperatures that are not less than -18 ° C
during the entire span of time from production to consumption.

 Never refreeze thawed food. In fact, the bacteria that stopped growing during the
freezing process return to proliferate at room temperature. Consequently, you would
end up refreezing food with a high bacterial load.

Usually, the presence of a minimal amount of pathogenic microorganisms on food does not
lead to the onset of diseases if these are not left to multiply. In general, the infectious dose or
the number of microbes that can trigger diseases range from 105 to 107 cells / gram (that is
from 100,000 to 10,000,000 bacteria), but certain conditions (health, stress, lifestyle)
significantly reduce this value. In addition, some bacteria are more pathogenic than others
(meaning that they are able to trigger the disease even with a few hundred units).

To avoid cross contamination, or the passage of bacteria from contaminated food to another
and food contamination from microbes at large, the following precautions are necessary when
storing food (Figure 6):

 Put meat, poultry and raw fish in the middle part of the refrigerator, separated from
cooked foods that should be placed on the fridge’s top shelves. Vegetables should be
stored at the bottom of the fridge, well separated from meat and poultry.

 Store food wrapped in plastic foil or food containers with lids. Stainless steel is the most
suitable material to prepare and store foodstuff. Copper should not be used for storage
purposes at all because it releases micro-minerals over time that would intoxicate the
consumer.

 Do not store hot foods in the refrigerator in order not to raise the temperature inside
the refrigerator too abruptly and to avoid that bacterium is allowed to proliferate in the
food before the refrigerator has the chance to begin its bacteriostatic effect.
Refrigeration does not kill bacteria – it simply stores the food in such a manner that
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and heating

Insects and
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Dirty equipment
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germs cannot multiply. Divide leftovers in small containers to make them cool faster.
The process of cooling cooked foods outside the refrigerator should not exceed two
hours.

 Remove moldy foods or foods that look, taste and / or smell bad.
 The refrigerator should not be overfilled as air must be able to circulate among the

foodstuff.

Figure 6: Parts of the refrigerator where foods should be stored for best results

Another important aspect to which we should pay attention is food preparation as it is closely
related to good personal hygiene and to the areas used for the preparation and cooking of food
(eg kitchen). In this regard, it is very important to:

 Always wash your hands with warm water and soap before you start cooking and after
handling food. Because they get dirty easily, our hands and nails are most responsible
for contaminating everything they touch.

 Cover any cuts and wounds with waterproof plasters. This not only prevents the wound
from getting contaminated but also the foods from being contaminated by the wound.
Humans are healthy nasopharyngeal and cutaneous carriers of Staphylococcus aureus,
a bacterium that is easily transferred to food through air or through hand injuries. For
this reason you should never cough, sneeze or smoke over food.

 Clean all the kitchen surfaces, utensils and cutting boards used in the preparation of
food with hot water and detergent. Use separate cutting boards and utensils for raw
and cooked foods. Use clean cloths.

 Carefully wash fruits and raw vegetables before eating or cooking. If not washed, raw
vegetables are particularly rich in microorganisms.

 Defrost food in the refrigerator and not at room temperature to avoid that rapid
thawing permits bacteria to grow. Frozen foods may contain bacteria and if defrosted at
room temperature, they start multiplying, quickly reaching the infective dose. However,
if they are defrosted in the refrigerator, the microbes are not able to multiply so rapidly
because the low temperatures of the refrigerator have a bacteriostatic effect. Once
food is thawed, cook it as soon as possible. It is also possible to skip the process of
defrosting frozen foods by cooking them directly.

 Cook food in such a way as to kill all microbes. For this purpose, the food’s internal
temperature must reach at least 70 ° C.

 Avoid leaving food (both raw and cooked) at room temperature for periods exceeding
two hours. Room temperature facilitates bacterial growth (Figure 7) and bacteria
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multiply very quickly. A single bacterium will multiply enough to reach the entire
population of Rome in just seven hours.

Figure 7: Bacteria’s ability to multiply

 Cool cooked foods as quickly as possible before storing them in the refrigerator. This
precaution slows down the growth of bacteria (Figure 8).

 Reheat cooked foods carefully in order to kill any microbes that may have contaminated
the food during storage (Figure 8).

 Avoid the risk of contracting a foodborne illness by eliminating a food whose storage
you are unsure of.

Figure 8: Temperature sensitivity of bacteria

Foods of animal origin (poultry, meat, eggs, fish) are those at highest risk of contamination. In
particular:
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 Eggs may be contaminated with salmonella.
 In itself, chicken is not a problem because it is almost always eaten cooked. However,

it may carry salmonella and contaminate other foods if it is not properly separated from
them in the refrigerator or if the same utensils and cutting boards are used for both the
raw chicken and cooked foods.

 Cooking unminced meat does not cause health problems because contamination does
not occur internally and external pathogenic bacteria are easily eliminated by cooking.
The problem however does exist with ground meat, where contamination occurs
during the grinding process. It must therefore be cooked thoroughly.

 Eating raw foods can be very dangerous. Raw fish may be infested with parasites.
Raw seafood may cause poisoning and gastroenteritis, in addition to the possibility of
carrying hepatitis A.

It is therefore necessary and important to cook properly foods before eating. Dairy products

and spices are also considered at risk. Even water can contain microbes. It is important to

ensure that the water we drink, cook with, and with which we wash our body is potable, ie

containing no pathogenic microorganisms.

Figure 9 summarizes behavior which reduces the likelihood of foodborne illness.

Figure 9: Behavior which reduces the likelihood of foodborne illness

The most common foodborne infectious diseases are:

Infection/
poisoning

Pathogen Foods most at risk Sympto-
matology

Trans-
mission

Salmonellosis Salmonella spp. eggs, poultry, ground
meat, unpasteurized
milk, cream

gastric oral-fecal

Typhoid Fever Salmonella typhi eggs, poultry, pork gastric,
other

oral-fecal

Listeriosis Lysteria
monocytogenes

raw vegetables, soft
cheeses, butter, water

gastric,
encephalitis,
meningitis

oral

Gastroenteritis Rotavirus, Adenovirus,
Clostridium
perfringens,

meat in sauce, stews,
soups

gastric oral-fecal
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clean

throw

away
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Eschericha coli, etc.

Shigellosis /
bacillary
dysentery

Shigella spp.
Shigella dysenterie

shellfish, ground meat,
cold cuts, water
contaminated by feces

gastric oral-fecal,
direct

Amoebic
dysentery

Entamoeba histolytica food and water
contaminated by
faeces

gastric oral-fecal

Cholera Vibrio cholera water, raw seafood gastric oral-fecal

Hepatitis A Virus dell’epatite A
(HAV)

seafood, water gastric,
hepatic

oral-fecal,
direct

Brucellosis Brucella spp. milk and dairy
products, meat

gastric,
other

direct,
oral

Botox
(not contagious)

Clostridium botulinum canned meat and fish,
canned food, cold cuts,
mascarpone

muscular,
neurological

oral

Staphylococcus Staphylococcus aureus food contaminated by
wounds and / or saliva

gastric airborne,
direct

In addition to foodborne infectious diseases, there are other illnesses of the digestive system
that are caused by non-contagious bacterial overgrowth. Examples are dental caries, gingivitis
and other diseases of the oral cavity (which is none other but the first part of the digestive
tract) that require preventive hygiene in order to be averted (through the proper use of
toothbrush, toothpaste, floss, etc.). Diseases of the teeth, mouth and throat should not be
underestimated. An untreated tooth decay or gum disease can go from being a mild to a
serious problem. Tooth decay causes constant sharp pain and, if left untreated, can result in
tooth extraction, that is, a real surgical operation. Diets high in simple sugars coupled with the
lack of oral hygiene create the right conditions for the bacteria living in the mouth to
proliferate. These bacteria secrete acids that erode tooth enamel, thereby causing cavitation of
the tooth. At sea, the situation is worsened because of the difficulty in finding a
dentist.

Brushing teeth every day is an important action which prevents the onset of decay (Figure 10),
gingivitis, bad breath and other dental problems.
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Figure 10: Progression of tooth decay

A few simple rules that are provided below can help you efficiently brush your teeth:

1) Teeth should be brushed using a toothbrush for about three minutes at least twice a
day (preferably after each meal). It is difficult to remove plaque in less time. Set a
timer when you begin to brush your teeth to help you keep track of time.

2) Use fluoride toothpaste (it has antibacterial effects and mineralizes the tooth enamel)
and a synthetic medium-bristle brush (unless your dentist prescribed otherwise).

3) Pass the toothbrush over both surfaces: the front and the rear of your teeth (the latter
part is often omitted). The bristles of the brush should be placed at an angle of 45
degrees. The motion must be gentle, vertical and unidirectional from the gums to the
teeth. In other words, it must always go from top to bottom for the upper teeth and
from the bottom upwards for the lower teeth. This avoids accumulating the plaque
removed from the teeth on the collar of the gums (Figure 11A).

4) The chewing area must be brushed horizontally with a motion from the rear to the front
of the mouth (Figure 11B).

5) The interior surfaces of the front teeth should be brushed with the tip of the brush held
vertically. Here too, the motion must go from the gums towards the teeth (Figure 11C).

6) Even the tongue must be brushed. In fact, it is here that most bacteria responsible for
halitosis lurk. This precaution will help keep your breath fresh (Figure 11D).

7) After brushing your teeth with a toothbrush, use dental floss. Many people tend not to
use this tool; however, it is essential in removing food debris that settled between the
teeth which the toothbrush failed to eliminate. It is not hard to see it for yourself. Try
brushing your teeth with the toothbrush first, then floss: you will notice how the floss
takes away food residues, a clear sign of the ineffectiveness of the toothbrush in certain
areas. The interdental areas are those most affected by tooth decay because they are
often left uncleaned. Use dental floss in the following way:

Progression of tooth decay

The tooth decay attacks
the dental enamel. Do
not you feel yet pain.

The tooth decay attacks
the dentine and starts to
hurt.

The tooth decay attacks
dental pulp. The pain
can be very strong.

The tooth decay is very
deep. The infection can
develop into the jaw
bone.
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A B C D

Figure 11: How to brush your teeth to ensure proper oral hygiene

a) Roll up about 50 cm of floss around your middle fingers leaving 5 cm in the middle
free (Figure 12A);

b) Lock the floss between your thumb and forefinger, gently passing it between your
teeth with a movement from the bottom upwards, taking care not to injure the
gums. Avoid horizontal motions that might injure your gums (Figure 12B and C).

A B C

Figure 12: Using dental floss to clean your teeth

Brushing your teeth in this manner may seem a little complicated at first but once you get
accustomed to it, you will realize how simple it really is.
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