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SUMMARY 
Every year about 8000 occupational diseases are accepted in Italy by INAIL, the 
Italian Workers' Compensation Authority. The occupational diseases are caused by 
different agents (chemical, biological, physical) but only a very little percentage 
resulted to be caused by non ionizing radiations. 
In this paper the Authors report an analysis of occupational diseases caused by non 
ionising radiations denounced to INAIL and compensated. It is discussed the Italian 
situation in light of the controversial studies related to the link between exposure 
and health effects.  
Because of the uncertainty about an EMF-health link, the main effort is to 
determine the probability and seriousness of EMF hazard and to realize an 
accurate risk assessment at workplace, which is one of the main objectives pursued 
by INAIL’s Technical Advisory Department for Risk Assessment and Prevention. 
Moreover, in this paper it is also reported the state of advancement of Italian 
legislation on health protection against non ionizing radiations at workplace in 
view of the new European Directive (2004/40/CE). 
 
INTRODUCTION 
INAIL - THE ITALIAN WORKERS COMPENSATION AUTHORITY 
At the relief data updated at april 30th 2005,  966.568 accident at labour happened 
in 2004 have been denounced to INAIL. Comparing the eqiuvalent data of 2003 it is 
possible to individuate a decrease of at about 11 thousand (11 mila) cases, that 
means –1.1%, a value that reprents the decrease of 1.2% in Industry and Services, a 
more evident decrease in Agriculture, of –3.2% and an increase of 9% State 
Employees. “In itinere” accidents result to be increasing, from 78.500 in 2003 to 
82.500 denounced in 2004. An encorauging data, because accident denounces 
decrease has more relief if it is considered that in the same year 2004 the number 
of workers is increased of  0.7% (from Istat). 
INAIL pursues the safeguard of workers from prevention on the workplace to health 
and economic benefits, medical treatment, rehabilitation and reintegration in the 
social and working life of victims of physical damage consequent to a work related 
accident or professional disease. INAIL's specific task is to provide information, 
assistance and advice to support the full implementation of rules and regulations in 
the fields of health and safety at work, mainly in craft companies, small and 
medium size enterprises and the respective trade and industry associations. Within 
the workers' integrated protection system and with a view to curbing the social 
costs resulting from accidents, INAIL's fundamental commitment is to promote and 
encourage a prevention culture by helping all those concerned to develop a full 
conscience of what risks there actually are and an awareness that no working 
activity can be considered to completely safe. INAIL protects all workers and 
employees who carry out risky activities, including superintendents of works, 
associates of companies or co-operatives, medical staff exposed to X rays, 
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apprentices; employees working with computers and cash registers; executives; 
professional sportsmen, etc. 
 
INAIL’S DATA BANKS 
INAIL collects data related to occupational and Injuries and occupational diseases 
trend. INAIL's data banks are structured in five different sections: the Data Bank, 
the Women's Data Bank, The Data Bank on the Disabled, the Statistical 
Observatory, the Weekly Accident Bulletin. 
The Data Bank contains statistics useful for prevention purposes since they allow 
to identify the most hazardous activities, the geographical areas where the highest 
number of accidents is recorded, the seriousness of these accidents and the most 
frequent ways in which work related accidents and diseases take place in the 
industrial and agricultural sectors. It is subdivided into the following thematic 
areas: "Insured companies", "Reported cases", Compensations", "Risk" and "Monthly 
data". The Statistical Observatory provides information - on a monthly basis and at 
a national level - on fatalities, annuities, work related accidents and diseases.  
The use of INAIL Data Banks allows the acquisition of information on occupational 
diseases in relation to the general productive compartment or to the specific 
activity. It is also possible to know the trend of the occupational diseases due to 
different causal agents.  
 
OCCUPATIONAL DISEASES 
In a special Table reported by an Italian special law (DPR 336/94) occupational 
diseases in the industry and agricultural sectors are gathered in different groups 
corresponding to different codices. Occupational diseases inserted in this Table 
and notified to INAIL, can be recognized and compensated without the worker 
demonstrate the relationship between disease and job. 
As for non ionising radiations, in this Table there are not specific groups.  Some 
occupational diseases due to NIR could be inserted under different codices as Codex 
42 “dermal diseases”, codex 51 “ionizing radiations and laser and electromagnetic 
waves”, and Codex 54 for “Cataratta da raggianti “. Other possible diseases due to 
NIR could be found in a special codex which includes “cancer of no defined origin”. 
However, up to date, no occupational diseases caused by electromagnetic fields 
have been compensated by INAIL. One of the possible reasons could be the lack of 
en effective risk assessment, but also because of  the controversial studies about 
EMF-health effects link. 
It is also important to understand if inside the different workplaces from which 
came the occupational diseases’ denounces, NIR risk can influence the development 
of such pathologies. 
 
MATERIALS AND METHODS 

Data related to denounced 
and compensated 
occupational diseases by INAIL 
during the period 2000-2004 
were elaborated. These data 
were extracted by INAIL Data 
Bank. 
INAIL classification of 
Occupational Diseases is 
based on 91 codices, everyone 
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referred to a specific occupational disease or substance which cause it. 
In figure 1 the subdivision of occupational diseases is reported. 
Between the diseases reported in the INAIL Table, those ones can be referred to 
EMF exposure are: Codex 42-Dermal Diseases, 51-Ionizing Radiations, 54-Cataract 
by radiant. The percentage of these Occupational Diseases towards total ones, is 
about 12%. 
The biggest incidence is due dermal diseases, followed by Ionizing Radiations and 

Cataract by radiant (Fig.2). 
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Figure 2 – Occupational Diseases which could include diseases due to 
                  No Ionizing  Radiations 

 
 

It is important underline that only a little percentage could be due to EMF and it is 
necessary to study in depth.  
As for cataract by radiant and for ionising radiations, the number is very little 
towards the total of occupational diseases. 
 
THE ITALIAN LEGISLATION 
The novelty of European Directive for Italian Legislation is the introduction of the 
protective aspect about acute effects. Base limits are differentiated from 
reference limits. Base limit is linked to effective absorption. Instead of using 
invasive measures, it is measured a size correlated to that is absorbed by human 
body and it is defined the reference limit. 
Part of energy is absorbed by the body, we speak about SAR; as for lower 
frequencies, we speak about SA, density of induced current.  
Power density is related both in exposition threshold and in reference one because 
increasing the frequency value the thickness of absorbing body become so little 
that to make difference between the two values it is not relevant anymore. 
Furthermore, analysing the resonance curve in relation to frequencies, reference 
threshold have to have an inverse tendency. Besides direct effects there are 
indirect coupling at the various frequencies mediated from a third object: for 
example cables not well grounded. 

Fig.1 – Occupational diseases denounced to INAIL
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The ICNIRP, studying different interaction mechanisms, has fixed base limits for 
population and for workers. Basic idea is that  base limits has not to be never 
overcome. But for practical reasons  measured values are that outside the human 
body: this is the reason of the establishment of reference levels. 
Because of how the system is built, when you overcome the reference level you 
cannot say that the base referencies are overcome.  
Directive base scheme follows that applied for the other physics agents, that means 
that it works on two levels: exposition limit value that has never be overcame; 
action value that has a practical meaning for the activity. The aim of the Directive 
is protection from effects considered verified, it does not involve indeed long term 
effects (LT). The Directive, therefore, gives the minimum values to be respected. It 
is composed in four parts. In the FIRST SECTION general dispositions are faced. The 
first article defined the object and the application field: at clause3 it goes over 
and over that Directive do not consider the only supposed long term effects  Basic 
is the second article in which exposition value and action value are defined.  
In the SECOND section the Directive introduce the coercive part for the interested 
subjects: it regards the obligations of  employers. 
The European Directive, on the contrary of European Raccomandation of 1999, face 
the obligations of Employers, the actions to reduce the exposition and the question 
of sanitary supervision. In this Directive employers are mentioned while in the 
previous one it was not considered In art.4, in particular, it is clarified how 
identify the exposition and how to valuate the risks. Employers has to value, 
measure and calculate. 
If the exposition is under the action values no actions are required. In different 
case, you must verify if exposition limits are exceeded or respected. There is also 
a part devoted to “workers at particular risk”. 
An other interesting disposition considered is the definition of competent services. 
The choice is demanded to the Member State. The Employer, in the risk evaluation 
document, has to consider also the eventually indirect risks. The Directive does not 
explicit how, but only introduce the fact that has to be considered. 
The 5th article define the disposition to risks elimination or reduction: in no case  
workers can be exposed to values higher than exposition values. In articles 6th and 
7th it is introduced, respectively, in the 6th one the concept of information and 
formation of workers, while in the 7th the concept of consultation and participation 
of workers.  
Special Dispositions are contained in SECTION III, where it is introduced the concept 
of medical supervision. The article no. 14th of Directive  89/391/CEE is recalled. 
European Parliament has introduced the second paragraph, but it has eliminated 
the reference to article n.15th mentioned in the Directive 89/391 that guarantee 
the workers at particular risk.  
While in the Directives about Noise and the one about Vibrations the medical 
supervision is compulsory for that workers exposed at levels higher than action 
limits, in Directive 2004/40/CE this particular disposition is not considered, there is 
no recall. Moreover, in the Directive it is not defined the concept of static magnetic 
field. They are considered between indirect effects, but it is not defined as 
exposition.  
For multifrequencies fields the Directive has formulated in a generic way the 

∑ considered by ICNIRP. In the following articles are faced the sanctions - art.9, 
the technical modifications – art.10 and the committee – art.11. SECTION IV, the 
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last one, is constituted from 4 articles: art.12-Report, art.13- Introduction, art.14- 
to come in to force, art.15-Addressee. 
In Italy is very different because the laws are based on the Frame Law 36/2001 
which structure (values and philosophy) is different from ICNIRP Guide Lines and 
from the national laws that applies these Guide Lines. There is a big diversity 
between the Italian Frame Law 36/2001 and the European Directive. 
The first difference, for example,  regards the effects from which we would protect 

 European Directive do NOT consider the LONG TERM effects (LT) 
 The Italian Frame Law CONSIDERS expressly LT effects. 

Also the methods used are different: European Directive adopt a dosimetric 
quantity, the base limit, and a radiometric quantity, the action limit; The 
considers exposition limits. Furthermore, the Italian Frame Law  and   
accomplished Decree are strong restrictives, but they are not in conflict with the 
inspiration principle of European Directive because it define only the minimum 
requires. 
It seems that it has not possible to interpret attention limit and quality objective 
considered in the Italian Frame Law because it is not only a matter of having lower 
values in the Italian Frame Law, but the question is to adopt different concepts 
from a physic point of view. Problems are immediately evident if you analyse the 
Italian Frame Law at art.3, comma c) where it begins speaking about the 
destination that are population and workers, but reading all the document it is 
evident that it speaks to all public people. This conduct to a paradox n the 
attention limit to be adopted where extended expositions are and this is just what 
happen in work situation. More problematic than law applicability is the fact that 
the Italian rules are of difficult application, while it is easier for ICNIRP Line Guide 
and for European Directive. The abandon of the flexible formulation of ICNIRP, of 
European Directive  from Italian Frame Law has complicates the possibility of 
integrations. 
How has to be interpreted the Italian limits? 

1. As local value that has not to be over in any point?  
This would be too restrictive and for this could be penalty without a 
correspondence to a real risk; 

2. As a medium value on a surface or on a volume equivalent to that of human 
body?  
It would be too permissible. 

It has been proposed at least 4 drafts based on this concepts, but they were not 
applicable. 
Furthermore, also more general problems exist: 
 Definition of professional exposed worker 
 Risk identification from which you have to protect 
 Medical supervision criteria (to be defined) 

 
In conclusion, the Italian Frame Law and the European Direction are based on 
different presupposed as the physics quantity adopted and the same concepts. This 
not allow the conciliation of the two rules. We are going to have two systems that 
are not integrable and, furthermore, it result to be less restrictive just for 
workers. 
 
 
CONCLUSIONS 
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Human exposure to electromagnetic fields is of great interest and it arouses 
scientists all over the world. The public opinion has begun to show its concern 
about EMF mainly in the last decade, even if this problem has been yet studied 
since many years, probably because the widespread diffusion of mobile telephones 
and the capillary installation of radiobase stations. 
It has been opening an interesting debate about no ionising EMF exposure and 
health effects. People risk perception is an aspect which is being analysing; in fact, 
a wrong risk perception can cause social and sanitary implications: for this reason, 
together to statistical studies which point out denounced occupational diseases due 
to no ionising radiations, INAIL is carrying out a project about this field by means 
questionnaires and susceptibility studies related to workers of different age, sex 
and Region.   
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