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Hygiene and cleaning are, even before disinfection, two key factors in preventing the

spread of infectious diseases. These are even more important in places with highly

populated areas where, consequently, environmental hygiene conditions are difficult to

manage. In these situations, attention to personal hygiene and sanitation may consent an

acceptable quality of life. Personal hygiene is therefore one of the easiest ways to reduce

infection caused by pathogenic microorganisms (germs).

Not all microbes are harmful to our health. Under normal conditions, human body is

colonized by a large number of germs that make up the "commensal flora". They represent

a set of microorganisms not hazardous to a person in good health. They are normally

present on the skin’s surface and have the function to protect it from external aggression

and from other microorganisms.

Good personal hygiene limits contamination by eliminating pathogenic microbes. At the

same time it could help commensal flora present in our body. There are many pathogenic

bacteria linked to the problems of personal hygiene. They are mainly represented by

bacteria, fungi, viruses, parasites.

Organisms present on the surface of our body consist of:
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- resident microbial flora (especially in the case of bacteria that are present on folds

of the skin, in ducts of follicles and sebaceous follicles, or on mucous membranes.

In general, this microbial flora is non-pathogenic, it is often even useful.

- transient microbial flora (comes from objects, contact with other people, contact with

one’s own body parts, especially the digestive system; it can be pathogenic).

Practicing proper personal hygiene limits the development of transient microbial flora and

allows rapid regeneration of resident microbial flora.

There are some simple rules that, if followed, facilitate the maintenance of good health:

1. Brushing your teeth after eating is a gesture that requires little effort, but which can

avoid major problems like the formation of cavities and the occurrence of gum

infections.

2. A constant personal hygiene inhibits the proliferation of forms of bacteria of the

genital tract.

3. Hand and nail cleaning, which are among the biggest germ carriers, deserves a lot

of attention. It is a good idea to wash hands thoroughly each time you return home,

before beginning to cook or eat. On recalling all things done during the day

(handling money, holding on to the handrails on public transport, leaning on

counters at shops etc..), one would find a thousand reasons to wash one’s hands

thoroughly.

4. Each body part requires a bit of attention and care, which, when performed

consistently, makes our body healthy and strong.

A high degree of hygiene must be ensured in the environment which surrounds us in order

to prevent the spread of disease. Substantial attention should be given to living and

working environments, where the norms of cleaning common areas and the system of food

storage for canteens require the implementation of strict procedures. We cannot think that

hygiene in common areas is only the responsibility of the institution, employers and

managers of a structure. It is the duty of each one to actively participate in common

welfare by implementing the appropriate behavior in this regard.
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Microorganisms present in different parts of the human body

Skin

Nose-pharynx

Ear

Armpits
Scalp
Forehead
Forearm
Back

Saliva
Nasal secretion

Earwax

2-3 million/cm
2

1-2 million/cm
2

200,000/cm
2

100-5000/cm
2

300/cm
2

100 million/ml
1-10 million/ml

10-100 million/g

The strongest defense of the body against external aggression is the skin. It acts as a

barrier, opposing to chemical, physical and microbiological changes in the environment

that surrounds us. A rich and diverse microbial ecosystem exists and develops on the skin,

playing an essential role in the body's balance.

The aim of cleaning is to prevent contamination by potential pathogens. This may occur

through self-contamination, as in the case where the individual takes microbes from one

part of the body and contaminates another (for example oral-fecal contamination via

hands) or cross-contamination, that is when the germs are carried by another individual.

Therefore, just follow a few simple rules of hygiene and remain vigilant against the

potential contaminants.

Hands, for example, may look clean, but in reality, there are many microorganisms that are

present on the surface which are invisible to the naked eye (one must zoom in at least

1000 times to see them since the size of the largest microbes are equal to one thousandth

of a millimeter).
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Our hands and nails are the main targets of microbial contamination because they are

much more exposed than the rest of the body parts. The hands have hundreds of micro-

organisms per cm2 originating from other body parts and from the outside. Unfortunately,

the hands become contaminated very easily and, in turn, they contaminate everything they

touch.

The images below show to what extent our hands are contaminated. These images were

made by touching areas containing culture mediums are commonly used in microbiology

to spot bacteria with unwashed hands. After some time, the large amount of bacteria

present on the skin move to the culture medium, thereby contaminating it.

Hands of the person in the pictures below were drawn around the areas of growth to allow

a clearer understanding of the meaning of these images. The enormous amount of

bacteria found on hands after different activities (after using the bathroom, fter touching an

old dishcloth, after handling raw meat) is clearly shown.
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Bacteria on hand after using the toilet Bacteria on hand after touching an old
dishcloth

Bacteria on hand after handling raw chicken Bacteria on hand after handling raw meat
Courtesy of the Public Health Laboratory Services, Food and Drinks Federation, U.K

These images make us better understand the importance of washing our hands well and

frequently. This should be done every time we touch materials or surfaces that may be

contaminated, after we go to the toilet, before preparing food, before eating, etc. . It should

be noted that in many occasions when we wash our hands, we do not perform this

operation properly. The different colors of the drawing below show the areas of the hands

which are washed in accordance to frequency: always, sometimes, and never.

Areas of the hands which are always washed
Areas of the hands which are sometimes washed
Areas of the hands which are almost never washed
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This example highlights the importance of knowing the proper way to wash one’s hands.

Washing one’s hands well is the most important and effective way to prevent transmission

of infections. Hands should be washed frequently.

Hands should be washed before and after using the bathroom, after blowing your

nose, before eating, before the preparation and distribution of food, after any

dubious contact, especially with animals.

Washing hands does not mean wetting them with water, but following some precise

directions :

1. Remove rings

2. Wet hands and soap them with liquid soap (liquid soap is more difficult to

contaminate than solid soap)

3. Rub thoroughly with an appropriate detergent all the difficult corners and under the

nails for more than thirty seconds, to remove as many microbes as possible

4. Rinse thoroughly with running water

5. Dry with disposable towels, with paper or with a clean towel

6. If there is no tap pedal (or another mechanism for automatic water delivery), it

would be appropriate to use the towel with which you dried your hands to close the

tap (if you close the tap with your hands, they will get dirty again from touching the

faucet).
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To have a better chance of keeping clean nails, it is a good idea to keep them short, but

not cut to the skin. After the hands are washed, the test we performed above on unwashed

hands was repeated. The following photo shows the effects of washing. This time, instead

of the whole hand, the person was asked to put just only one finger on the culture medium.

The test was carried out in three phases: A) before washing, B) after washing with soap

and water, C) after disinfection with alcohol. It is clear that disinfection is more effective but

even the simple gesture of washing with soap and water greatly reduces the microbial

concentration present on skin.

Effect of disinfection on the amount of microbes present on hands: before washing (A), after
washing with soap and water (B), after disinfection with alcohol (C)
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Hand hygiene is very important, but many other areas of the body require also attention as

they are susceptible to contamination by microbes. Particular care should be taken to

wash the humid areas of the body, such as the spaces between toes, the anus, the

armpits, and all the areas covered with hair. Such areas offer a thriving environment for

the survival and multiplication of microbes since these parts are rich in bacterial nutrients

such as the sebum, sweat, and cellular debris.

The skin, while rich in all kinds of microbes, is still an impenetrable barrier. Instead, lesions

of the skin and of the mucous membranes allow the penetration of microbes in the body.

Each lesion, no matter how small, is a breach in the defense mechanism of the skin. If

lesions occur, microbes will first colonize the wound, multiplying locally, and will then start

to invade the body at large, giving rise to infection. This suggests that it is always

important to disinfect wounds, even the small ones.

In addition to wounds, which favor the entry of microorganisms in our body, it should be

noted that practices such as piercing and tattoo create areas particularly prone to microbial

colonization and infection, in part because non-sterile instruments are often used ("sterile"

means "absence of forms of life").
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In addition to the skin, there is the possibility of contamination through mucous

membranes. These are the membranes lining the cavities of the body which are kept

constantly moist by mucus: mouth, nose, eyes, genitals, etc. Mouth is vulnerable to

contamination because of the presence of food debris, temperature and humidity, thereby

creating an excellent habitat for a wide variety of bacteria (streptococci, lactobacilli,

corinebacteria, staphylococcus, etc.) which are potential causes of diseases, even severe,

if these manage to reach the deeper tissues or the bloodstream after trauma or surgical

wounds.

In addition to being a potential cause of extra-oral disease, the microbial population of the

oral cavity, along with some of its components, is the protagonist of diseases of the mouth,

which attack the teeth, gums and supporting tissues. The root cause of all these diseases

is the presence of bacteria in the same microbial population of the oral cavity. The main

bacteria responsible for cavities are Streptococcus mutans (able to bind to the surface of

enamel and to build a network to join many other organisms, forming the so-called plaque)

and Lactobacillus (even though it is unable to bind directly to enamel, it is the main

producer of acid, which develops tooth decay).

Images from a three-dimensional electron microscope (scanning electron microscope, SEM) of the microbial
population present in the mouth

A good oral hygiene is therefore very important, as it limits the formation of plaque,

cavities and the onset of gum disease.
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How can you properly clean your mouth? Teeth should be brushed with toothpaste at

least 2 times a day (after main meals) for about 3 minutes, followed by the use of

dental floss which is useful to remove plaque from the areas where your brush

cannot reach.

A simple scheme will help us make the most of these actions:

1. Teeth should be brushed at least three minutes after each meal;

2. Toothbrush should be changed regularly, at least every 30 days;

3. Toothbrush should be used on both front and rear teeth;

4. Avoid brushes whose bristles are too hard or too soft, choose medium bristles;

5. Be careful not to overlook the more remote and hidden areas of the oral cavity

during the wash cycle;

6. After brushing your teeth, always use dental floss;

7. In case of inflammation of the gums, use mouthwash.

Good oral hygiene limits the formation of plaque and gum problems, in addition to the

general problems of the teeth and of the oral cavity.

Good hygienic practices reduce the airborne contamination affecting people around you

when you cough or sneeze without covering your mouth. Nasal membranes are a source

of infection for all airborne microbes. The germs expelled through coughing, sneezing, or

even just by talking can directly contaminate not only air but also objects and the hands of

the person who sneezes or coughs. Hence, microbes on the hands are transferred to other

people simply through a handshake or by touching everyday objects.
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It is important to pay attention to nasal hygiene through the use of disposable paper

towels: if you blow your nose often, you will prevent the accumulation of mucus (and

germs), thereby reducing the spread of germs in the air and on surfaces. It is also very

important that you wash your hands (as previously indicated) after you thrown the towel to

prevent the spread of germs from having the towel come in contact with surfaces or with

the hands of other people.

As we have seen, our bodies are an ideal breeding ground for the growth of microbes,

especially when dirty: sweat, body secretions and dust itself favor the growth of microbes.

That is why we need to take a shower or a bath every day, even if you did not make any

physical effort, so that you can minimize contamination. Of course, after the bathroom one

should use clean clothes and underwear should be changed daily. Why? Because a tissue

can contain more than 10,000 bacteria per cm2 after being worn only for one day. Even if

very tired, it is best to wash and change before going to bed at night, for ensuring that the

bed is free from dirt and germs. We will certainly sleep better if clean!

After washing, it is important to dry skin very well, paying particular attention to humid

areas such as the spaces between the toes, armpits and the genital and anal regions.
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The genital region is susceptible to infection because of its anatomical conformation; the

risk of infection can be eliminated through daily hygiene followed by properly drying of the

areas with a movement directed towards the rear. Other specific instructions of how to

prevent sexually-transmitted diseases will follow in another publication.

Final Message:

Now it's up to us to do our part, starting by adopting the most simple yet effective habits

against pathogens from all sources.

"Sharing is a beautiful thing, but not the sharing of one’s own microbes."

Contact address for request of further information/questions:
francesco.amenta@unicam.it


