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Due to the large scale use of asbestos (more than 3.5 million tons produced or imported until its definitive banning in 1992),
a specific national surveillance system of mesothelioma incident cases is active in Italy, with direct and individual anamnestic
etiological investigation. In the period between 1993 and 2004, a case-list of 8,868 pleural MM was recorded by the Italian
National Register (ReNaM) and the modalities of exposure to asbestos fibres have been investigated for 6,603 of them.
Standardized incidence rates are 3.49 (per 100,000 inhabitants) for men and 1.25 for women, with a wide regional variability.
Occupational asbestos exposure was in 69.3% of interviewed subjects (N 5 4,577 cases), while 4.4% was due to cohabitation
with someone (generally, the husband) occupationally exposed, 4.7% by environmental exposure from living near a
contamination source and 1.6% during a leisure activity. In the male group, 81.5% of interviewed subjects exhibit an
occupational exposure. In the exposed workers, the median year of first exposure was 1957, and mean latency was
43.7 years. The analysis of exposures by industrial sector focuses on a decreasing trend for those traditionally signaled as
‘‘at risk’’ (asbestos-cement industry, shipbuilding and repair and railway carriages maintenance) and an increasing trend for
the building construction sector. The systematic mesothelioma surveillance system is relevant for the prevention of the
disease and for supporting an efficient compensation system. The existing experience on all-too-predictable asbestos effects
should be transferred to developing countries where asbestos use is spreading.
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C.A., Forastiere F., Cavariani F., Ascoli V., Sangalli M.; Trafﬁcante L., Gatta S.; Menegozzo M., Izzo F., Canfora M.L., Santoro M., Viscardi F.;
Massaro T.; Convertini L.; Leotta A., Lio S.G.; Dardanoni G., Scondotto S.; Corrias G.A., Angius M.R., Nieddu V.
DOI: 10.1002/ijc.26229
History: Received 28 Jan 2011; Accepted 2 May 2011; Online 6 Jun 2011
Correspondence to: Alessandro Marinaccio, INAIL (Italian Workers Compensation Authority), Department of Occupational Medicine,
ISPESL area (Italian National Institute for Occupational Safety and Prevention) Epidemiology Unit, via Alessandria 220/E, 00198 Rome,
Italy, Tel.: 0039-06-9789-2660, Fax: þ0039-06-9789-2690, E-mail: alessandro.marinaccio@ispesl.it

C 2011 UICC
Int. J. Cancer: 000, 000–000 (2011) V

Epidemiology

2

Epidemiology

2

Malignant mesothelioma (MM) is a tumor arising from the
serous membranes of the pleura and, less frequently, of the
peritoneal and pericardial cavities and from the tunica vaginalis testis. Prognosis is severe, and median survival for the
pleural form is around 9 months from diagnosis in the population-based studies.1 The etiological relationship with the inhalation of asbestos ﬁbres is well documented, such as doseresponse parameters.2 Asbestos is a natural occurring mineral,
which was widely used in the construction and shipbuilding
industries, especially in thermal and acoustic insulation, thanks
to its unusual characteristics of plasticity and resistance and
also for water-prooﬁng and ﬁre-prooﬁng. Many western countries are currently suffering the MM epidemic, considering the
extensive use of asbestos between the 1950s and the 1980s in
several industrial applications and the long latency period
(around 40 years) since the beginning of exposure. Forecasts of
mesothelioma mortality have been estimated in Australia,3
Britain,4 France,5 Netherlands,6 Italy,7 Japan8 and Spain.9 A
speciﬁc national MM incidence surveillance system with an
individual and direct anamnestic etiological investigation is
active in Australia,10 France11 and Italy.12 Up to the end of the
1980s, Italy was the second largest asbestos producer in
Europe, after the Soviet Union, and the largest in the European
Community. From the end of the Second World War to the
asbestos ban in 1992, 3,748,550 tons of raw asbestos were produced, reaching its peak in the period between 1976 and 1980
at about 160,000 tons/year.7 Because of its previous high consumption, the wide spectrum of industries involved and the
number of workers and nonworkers exposed, Italy is among
these countries that are most sensitive to the prevention and
control of asbestos related diseases, and it has a speciﬁc system
of epidemiological surveillance of mesothelioma. The National
Mesothelioma Register (ReNaM), kept at the National Institute
for Occupational Safety and Health (ISPESL), has been in place
since 1993 (by force of law since 2002) with the remit of estimating MM incidence in Italy, investigating occurrences of
asbestos exposure, identifying any possible underrated or
unknown source of asbestos contamination and promoting
research. ReNaM has published ﬁgures for incidence, survival,
latency and asbestos exposure.13–15
The purpose of the study is to present data on pleural
MM available from the ReNaM and to describe the occupations and economic sectors involved. The relevance of these
evidences with respect to prevention and compensation activities is also discussed.

Material and Methods
The ReNaM has a regional structure with Operating Centres
(COR) operating in 18 of the 19 Italian regions and one of
the two autonomous provinces, so covering almost the whole
Italy. Each COR acts independently by applying the standardized methods described in National Guidelines.16 CORs
actively search for MM incident cases in health care institutions that diagnose and treat cases (especially pathology and
histology units, pulmonology and chest surgery wards), ana-
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lyze the pathology diagnosis and classify cases in four classes,
according to the National Guidelines: certain MM, probable
MM, possible MM and no MM. Subjects included in the ﬁrst
three groups are registered and transmitted to ReNaM. Currently, a panel of experts for the systematic pathology validation is not yet established, but a feedback of information
between each COR is regularly functioning.
Data on occupational and residential history together with
lifestyle habits, obtained using a standardized questionnaire
administered by a trained interviewer, were reported directly
from the subject (direct interview) or the next of kin (indirect
interview). In few cases, the exposure can be ascertained
through documents. CORs may consult public local health
and safety agencies to gain supplementary information on
occupational and residential exposure. ReNaM also has access
to the pension contributions made to the Italian Social Security Institute and so can provide CORs with information
about the occupational history of mesothelioma cases, either
as a conﬁrmation of information obtained from the subject
or as the information source if no interview is possible. In
each COR, an industrial hygienist (or sometimes a panel of
industrial hygienists) classiﬁes and codiﬁes the exposure, after
having examined the information.
Occupational exposure to asbestos is classiﬁed as deﬁnite,
probable or possible. Deﬁnite occupational exposure is when
the subject’s work has involved the use of asbestos or materials containing asbestos; probable occupational exposure is
when the subject has worked in a company or sector where
asbestos was certainly used, but whose exposure cannot be
documented; possible occupational exposure is when the subject has worked in a company or sector where asbestos might
have been used. Data collected by each COR are periodically
sent to ReNaM and stored in a centralized database.
Cases were assigned to a speciﬁc economic sector
considering the whole occupational history, and if a multiple
exposure was present, the longer was selected. Usually, the
economic sectors involved in asbestos exposure are classiﬁed
in 38 categories, but—exclusively for the aims of this analysis—a further classiﬁcation in four macrogroups has been
deﬁned, according to the modalities of asbestos use: direct
use (shipbuilding and repair, asbestos-cement industry, railways carriages construction and maintenance, asbestos mining, port handling, asbestos textile industry, friction materials
production, gaskets and packings production); indirect use for
insulation and auxiliary tools (metal and engineering, metallurgic, oil reﬁneries, metal, food and drink industries, sugar
reﬁneries, organic and inorganic chemical plants, wood processing, tobacco, leather tanning, not asbestos textiles ﬁnishing, glass and ceramic, paper, jewellery, gas production, navy
and military defence, power plants, heat and steam generators); construction sector (the whole building industry); accidental and unaware exposures (car mechanics, jute sacks
recycling, agriculture, ﬁshery, bar and restaurants, public
administration, instruction, banks, post ofﬁces, health and
social services). The rationale of this classiﬁcation is an
C 2011 UICC
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Men
N
Age classes

Period of
diagnosis

Diagnostic
certainty

Morphology

0–44

N

%

%

125

1.9

64

2.7

45–64

2,254

34.9

708

29.3

65–74

2,273

35.2

768

31.8

75þ

1,803

27.9

873

36.2

1993–1996

995

15.4

348

14.4

1997–2000

2,088

32.3

774

32.1

2001–2004

3,372

52.2

1291

53.5

MM certain

5,038

78.0

1754

72.7

MM probable
or possible

1,417

22.0

659

27.3

Epithelioid

3,210

49.7

1229

50.9

767

11.9

244

10.1

Biphasic
Sarcomatous

536

8.3

132

5.5

1,060

16.4

404

16.7

882

13.7

404

16.7

Direct interview

2,547

39.5

752

31.2

Indirect interview

2,126

33.0

862

35.7

MM NOS1
Not available
Exposure
detection

Women

No interview
Overall

1,769

27.5

798

33.1

6,455

100.0

2413

100.0

Italy, 1993–2004.
1
NOS, not otherwise speciﬁed.

attempt to focus on the exposure modalities more than on
the economic sector of activity.
To date, the ReNaM database has information on cases
with a diagnosis of MM in the period 1993–2004 (transmission of incidence data in the period 2005–2009 is ongoing).
Within this period, the data is not complete, depending on
when each COR was set up: Piedmont, Veneto, Tuscany and
Apulia have produced incidence regional case-lists starting
since 1993; Liguria, Emilia-Romagna and Marche since 1996;
Sicily since 1998; Lombardy, Friuli-Venezia Giulia and Valle
D’Aosta since 2000 and Campania since 2001. Case-lists
from Lazio, Abruzzo, Basilicata, Calabria and Sardinia cannot
be considered complete at present, while Umbria and Molise
and the two autonomous provinces of Trento and Bolzano
did not transmit any data for 2004. The incidence rates
speciﬁed below conform to the territories covered by incident
data collection, as speciﬁed earlier. Exposure data pertain to
the whole ReNaM database. Age standardized rates have
been estimated by direct method using the resident Italian
population database in the year 2001.
A geographical picture of MM occurrence and economic
sectors of asbestos exposure has been produced, using the
C 2011 UICC
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town of residence at the time of diagnosis. The crude rates
were calculated considering the period 1993–2004 for each
Italian municipality (N ¼ 8101). Furthermore, only for
municipalities with more than 10 cases in the period and a
crude rate higher than four per 100,000 inhabitants (36
municipalities selected with these criteria) the predominant
industrial activities or environmental conditions have been
detailed in the map.
Data about asbestos importation and production in Italy
were obtained from reports published by the Italian Institute
of Statistics, the Italian Foreign Trade Institute and the Italian General Direction of Mines of Ministry of Industry. Annual asbestos consumption data for United States of America,
United Kingdom and Sweden have been obtained from the
Open-ﬁle report 03-83 ‘‘Worldwide asbestos supply and consumption trends from 1900 to 2003’’ (United States Geological Survey).17 Figures were available for the years 1940, 1950,
. . ., 1990, and a linear interpolation function has been used
to calculate intermediate years and to estimate the annual
trend of consumptions in these countries. All statistical analyses have been carried out with SPSS software (ver. 17.0).

Results
In the period between 1993 and 2004, 9,544 MM cases were
registered, and the modalities of exposure to asbestos ﬁbers
have been investigated for 7,044 of them. The tumor site is
the pleura in 92.9% (8,868) of cases, the peritoneum in 6.4%
(610), the pericardium in 0.4% (35) and the testis in 0.3%
(31). In the pleural group, 72.8% (6,455) are men and 27.2%
(2,413) are women with a mean age at diagnosis of respectively 68.3 (SD: 610.6) years and 69.8 (SD: 611.6); about
half the cases are in the age range 62–77 years while cases
under 45-years-old are only 2.4% of all pleural cases
recorded. The number of cases diagnosed as certain were
6,792, as probable 1,057 and as possible 1,019 (Table 1). The
mean ages within the three diagnosis groups were respectively 67.0 years (SD: 610.4), 72.7 years (SD: 610.7), and
75.9 years (SD: 610.6) with a signiﬁcant difference of mean
age resulting from the ANOVA test (F ¼ 413.2; p value
< 0.001). The standardized national incidence rates for pleural MM (certain, probable and possible) in 2004 are 3.49
(cases per 100,000 inhabitants) for men and 1.25 for women
(Table 2) with a wide regional variability, with territorial
peaks for men in Liguria (14.13), Friuli-Venezia Giulia (6.28)
and Piedmont (5.56) and for women in Piedmont (3.18) and
Liguria (2.23). If restricted only to the cases diagnosed as certain MM (excluding possible and probable cases), the incidence rates decrease by about 20%.
From the geographical map of crude incidence rates, the
highest values have been found in areas, where asbestos
industries laid, such as the asbestos cement production plants
(Casale Monferrato in Piedmont and Broni in Lombardy),
the shipbuilding and repair (La Spezia, Savona and Genova
in Liguria; Trieste and Monfalcone in Friuli-Venezia Giulia;
Venezia in Veneto; Livorno in Tuscany; Castellamare di
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Table 1. Pleural malignant mesothelioma (N, %) collected in the
Italian National Mesothelioma Register (ReNaM) by gender, age
classes, period of diagnosis, level of diagnostic certainty,
morphology and modalities of interview
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Table 2. Number of detected cases and age-standardized incidence rates (cases per 100,000 inhabitants) for certain, probable and possible
pleural malignant mesothelioma (standard population: Italy 2001) by gender and Regions
Number of cases
Regions
Piedmont
Valle d’Aosta
Lombardy
AP Bolzano
AP Trento
Veneto

Territory (km2)

Women

Note1

5.56

3.18

I

4.71

1.41

I

Inhabitants

Men

25,400

4,330,172

120

74

3,260

122,868

3

1

23,862

9,393,092

180

91

3.84

1.87

7,400

477,067

6,207

497,546

18,391

4,699,950

Women

Standardized
incidence rates
Men

I
NA
ND

57

17

2.39

0.70

I

Friuli-Venezia Giulia

7,855

1,204,718

38

4

6.28

0.61

I

Liguria

5,420

1,592,309

109

19

14.13

2.23

I

Emilia-Romagna

22,450

4,151,369

88

25

4.35

1.16

I

Tuscany

22,997

3,598,269

46

14

2.63

0.75

I

Marche

9,695

858,938

18

6

2.45

0.73

Umbria

8,455

1,518,780

Lazio

17,205

5,269,972

41

19

1.58

0.66

P

Abruzzo

10,799

1,299,272

5

–

0.80

–

P

19

1.76

0.61

Molise

I
ND

4,438

321,953

Campania

13,595

5,788,986

51

Apulia

19,360

4,068,167

22

6

1.05

0.27

I

9,992

596,546

4

1

1.24

0.33

I

Basilicata

NA
I

Calabria

15,081

2,009,268

3

1

0.29

0.10

P

Sicily

25,710

5,013,081

58

25

2.30

0.92

I
P

Sardinia
Italy2

24,090

1,650,052

5

2

0.59

0.23

301,662

58,462,375

848

324

3.49

1.25
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Italian National Mesothelioma Register (ReNaM), Italy, 2004.
1
I, Region trasmitting regional incidence data for 2004; NA, region not active in ReNaM; ND, region active in ReNaM but not transmitting data for
2004; P, region transmitting partial and nonincidence data for 2004. 2Incidence rates were estimated only for pooled ‘‘I’’ Regions.

Stabia in Campania and Taranto in Apulia), the asbestos textile manufactures (Grugliasco and Nole in Piedmont), the
railway carriages maintenance and repair (Savigliano and
Fossano in Piedmont), the iron and steel industry (Taranto),
the petrochemical and oil reﬁnery (Augusta in Sicily), and
where environmental conditions of natural contamination
have occurred (Biancavilla in Sicily) (Fig. 1).
Direct and indirect interviews were 48.8% and 44%,
respectively, of all subjects with modalities of exposure ascertained (in some cases, deﬁned by documented working ﬁles).
For 6,603 (74%) of 8,868 pleural MM cases collected, the
modalities of asbestos exposure have been deﬁned in relation
to the occupational, familial, residential and leisure history.
The investigation is still ongoing for other 1,939 (22%) cases
and not possible anymore for 326 (4%), so that their exposure is deﬁnitively considered not classiﬁable. An occupational asbestos exposure has been found in 69% of subjects
with deﬁned exposure modalities, whereas 4.4% presented an
exposure due to the cohabitation with someone (generally the
husband) occupationally exposed, 4.7% suffered an environ-

mental exposure living nearby a contamination source and
1.6% has been exposed during a leisure activity. Among the
occupationally exposed group, the median year of ﬁrst exposure was 1957 (SD: 611.8), and about half of the whole
group was exposed occasionally between 1949 and 1964. For
a large amount of pleural MM cases with deﬁnite exposure
(20%, 1,321 of 6,603 subjects), the modalities of exposure
were unknown or unlikely. The distribution by exposure
modalities is particularly different for men and women, and
the identiﬁcation of the source of exposure is more difﬁcult
for women (Fig. 2). The modalities of investigation are very
important with respect to the ability of identifying the source
of contamination. After a direct interview, the modality of
asbestos exposure is unknown for only 10.8% of the interviewed subjects (355 of 3,299), whereas the ﬁgure is 22.1%
(660 of 2,988) after an indirect interview.
The analysis of exposures for the period 1993–2004 shows
that the largest number of cases with pleural MM of occupational origin was where asbestos was used for insulation
(Fig. 3). The direct use of raw asbestos in the shipbuilding
C 2011 UICC
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Figure 1. Crude incidence rates (CR) of pleural malignant mesothelioma (PMM) cases by Italian municipalities (n ¼ 8,101)*. Italian National
Mesothelioma Register (ReNaM). Italy, men and women, 1993–2004 * Municipalities (n ¼ 36) with CR > 4 (*100,000 inhabitants) and
PMM cases > 10 are labeled with the predominant economic sector of asbestos exposure. Cluster 1 (municipalities: Casale Monferrato, S.
Giorgio Monferrato, Villanova Monferrato, Alessandria and Vercelli); C2 (Broni and Stradella); C3 (Muggia, Staranzano, Monfalcone, Ronchi
dei Legionari and Trieste); C4 (Lerici, La Spezia, Arcola, Sestri Levante, Genova, Sarzana, Chiavari, Cairo Montenotte, Rapallo and Savona);
C5 (Nole, Collegno, Grugliasco, Ciriè and Rivoli); C6 (Biancavilla Etnea); C7 (Savigliano and Fossano); C8 (Augusta); C9 (Rosignano
marittimo and Livorno); C10 (Taranto); C11 (Castellamare di Stabia); C12 (Venezia).

and repair, in the asbestos cement industry and in the railways carriage maintenance, was responsible for 23% of cases,
with a decreasing trend over the period, and in the construcC 2011 UICC
Int. J. Cancer: 000, 000–000 (2011) V

tion for 15% over the same period but with a signiﬁcant
increasing trend, rising from 16% in the period 1993–1998 to
25% in the more recent years (1999–2004). A relevant
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Figure 2. Distribution of pleural malignant mesothelioma cases collected in the Italian National Mesothelioma Register (ReNaM) by
modalities of asbestos exposure, into selected groups: (a) all (N ¼ 6,603); (b) men (N ¼ 4,957); (c) women (N ¼ 1,646). Italy, 1993–
2004.

peaked much earlier (Fig. 4). Italy has been the only European western country increasing the asbestos consumption
during the period 1975–1985.
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Discussion

Figure 3. Distribution of pleural malignant mesothelioma cases
occupationally exposed collected in the Italian National
Mesothelioma Register (ReNaM) by asbestos use and exposure
modalities, men and women, Italy, 1993–2004. (N¼4577).

number of subjects (19%) are in the category of accidental or
unaware exposure during a job generally not considered at
risk and where asbestos exposure has to be considered absolutely unexpected and surprising. This category includes car
mechanics, people who used jute sacks (for recycling or in
agriculture) previously containing asbestos and still polluted
by ﬁbers, and people employed in the service industry whose
exposure was due to the presence of asbestos in the working
place.
The trend in asbestos consumption shows a time-lag in
Italy compared to other industrialized states, peaking in the
early 1980s (similar to France5), whereas in the United States,
the United Kingdom and Nordic countries, consumption

ReNaM is one of the largest extent system of epidemiological
surveillance for MM, and, in the ﬁeld of occupational disease
monitoring, it is a success story when considering the quantity of data collected, the territory covered and the scientiﬁc
reliability of results. Unfortunately, while in the United
States, the United Kingdom and Nordic countries, asbestos
consumption was already decreasing by the early 1960s, in
Italy consumption rose in the same period and started to
decrease only when it was known a ban would be put in
place. In the 1977–1978, asbestos consumption in Italy
actually overtook that of the United States, the United Kingdom and Scandinavian countries, and it remained over the
symbolic threshold of 1 kg per capita almost until the actual
ban in 1992, whereas, in other countries, consumption had
been below this level for 15–20 years. The National programme of MM epidemiological surveillance in Italy is of
great importance, with more than 340 million person-years
of observations. It involves a large part of the country,
including some areas with a high-direct industrial usage of
asbestos (in shipbuilding, in railway carriage production and
maintenance, in the asbestos-cement industry and in construction). At present, mesothelioma mortality surveillance is
based on death certiﬁcates in Great Britain,18 on territorial
cancer registries in Germany19 and on both in the United
States,20,21 while in the Nordic countries the development of
a complete national cancer incidence registry allows
C 2011 UICC
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Figure 4. Asbestos consumption of United States, United Kingdom,
Sweden and Italy. Thousands of tons per million of inhabitants,
1950–1990.

systematic linkage with occupational information archives.22–24
A speciﬁc registration activity based on active research and
individual analysis through interview of occupational history
of each case is ongoing only in Italy, France11 and
Australia.10
There are some critical limitations in the ReNaM dataset
as its development has not been homogenous. As previously
mentioned, some regions collected incidence cases even
before the beginning of the national register in 1993, others
started later and some others do not yet participate. Furthermore, data collection was not consistent between the regions,
depending on the available resources and knowledge. The
National Guidelines for the standardization of mesothelioma
case recording have reduced such inconsistencies, but not
totally as yet. Any trend evaluations in MM incidence are
therefore strongly limited. To reduce the heterogeneity in
COR practices, the establishment of a national panel of
pathologists to validate and classify cases with an uncertain
diagnosis has been scheduled.
The risk for asbestos-exposed subjects is related to the
duration and intensity of the exposure; however, there is no
scientiﬁc evidence of a threshold value below which there is
no effect of asbestos ﬁbres, so that their carcinogenic power
cannot be excluded even after a short and not particularly
heavy exposure.2,25–27 Observed clusters of MM cases, which
cannot be attributed to exposure from intensive and direct
use of asbestos, must be from environmental or not well-recognized sources of contamination. In fact, the large amount
of raw asbestos consumption in Italy does not permit investigation to be limited only to the sectors traditionally involved,
and systematic surveillance has identiﬁed a large number of
unexpected sources, some of which are still extent. Recently,
previously unknown sources of asbestos contamination have
been revealed in oil production,28 textiles,29 lift and elevator
C 2011 UICC
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workers.30,31 Even more recently, cases of exposure in public
places (theatres, bars and restaurants) have been identiﬁed.12
Systematic MM surveillance and the registration of mesothelioma cases are fundamental not only from an epidemiological point of view, but also for the prevention of the disease
where asbestos has already been banned. The theme of
‘‘other than occupational’’ exposures is not a mere academic
issue if we take into account the total unawareness of the
risk taken by many people, the consequences of a MM
epidemic in the future and the absence of any form of
compensation.
The reconstruction of the modalities of exposure, which is
at the core of ReNaM, is made more difﬁcult by the long latency period of the disease (generally around 40 years), by the
variety of occupations involved and by the absence of a
threshold level. A large amount of exposures are ascertained
not by a direct interview, but—often because of a bad health
status—by an interview to the patient’s relatives, with a loss
in the quality of information useful to the assignment of
asbestos exposure. It depends on the rate of identiﬁcation of
MM cases and their following interview that, unfortunately, is
still a weak spot in the Register. Furthermore, the choice to
assign the sector with the longest exposure duration could
induce an underestimation of other jobs performed with
shorter or even occasional exposures. An ‘‘ever-never’’ classiﬁcation in the future could be introduced for limiting this bias.
The gender difference in unknown or unlikely exposures,
more frequent in females than in males, advices caution in
deciding that a mesothelioma case is without asbestos exposure, because, in many subjects, a lack in the investigation
tools seems more possible than a real absence of exposure.
The analysis of asbestos exposure for MM patients shows
changing patterns in time. The prevalence of exposure in the
‘‘traditional’’ sectors as the asbestos-cement industry, railway
carriage maintenance, shipbuilding and repair has been
reducing during recent years, and now exposure contexts
seem more fragmented, involving many unexpected sources.
This could be because the effects of the heavy and long exposure in the 1950s and 1960s are decreasing, but this hypothesis should be conﬁrmed including an evaluation of MM
relative risks by industrial sectors and with respect to the
number of employments in the past, that is still not available
in Italy at the present. Furthermore, the not homogeneous
development of ReNaM territorial coverage could induce a
bias in comparing sectors of asbestos exposure over time.
The fragmentation of job involved in exposure is important
to consider for compensation criteria, which should become
wider and more ﬂexible. At present, the most active industry
within the MM surveillance program is the construction sector, where asbestos has been used as ﬁreprooﬁng and acoustic
insulator, mixed with cements or plastics and also for the
vinyl ﬂooring. As a result, construction workers could currently be at risk from asbestos exposure during maintenance
and restructuring activities.32 The circumstances of asbestos
exposure in the construction sector are generally not evident
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and not easy to be deﬁned correctly, especially when a direct
interview is not possible. In Italy, probably as a consequence
of these difﬁculties, there is a gap between epidemiological
ﬁndings about mesothelioma risk and compensation ﬁgures
for construction workers.33 Other active sectors of exposure
are the metal-mechanical and the steel and iron industry, followed by the textiles and the armed forces (principally the
Navy), while shipbuilding, railways and the asbestos-cement
industry still remain a large source of cases. From a preventive and compensatory point of view, the increasing weight
of the unexpected exposures circumstances must be underlined. The MM surveillance system, reporting almost 20% of
cases with an occupational origin in unaware and unexpected
circumstances, is an auxiliary tool to identify unknown sources of contamination and to improve the insurance system
efﬁciency. The known remaining activities connected with
asbestos exposures are stripping/removal techniques and
abatement/remediation. Recently, the ﬁrst cohort study on
asbestos removal workers has been published, with ﬁgures of
relative risks higher than expected for mesothelioma and larynx and lung cancers.34 At the whole and in comparison
with other ﬁndings from case–control studies recently
reported,18,35 the Italian pattern of economic sectors involved
in asbestos exposure as detected by a surveillance system
shows a large presence of asbestos cement industry, shipbuilding and construction, reﬂecting the historical national
industrial development, but also a wide spectrum of less
expected jobs.
Compensation is difﬁcult to obtain in Italy for occupational cancer due to the difﬁculties of ﬁnding a causal relationship with the occupation, taking into account the long la-

tency time of neoplasms and the multiplicity of their
causes.36 Currently, around 550–600 cases have been compensated in Italy by the Italian National Compensation Institute as ‘‘asbestos-related neoplasms’’37 and 71% of these are
mesotheliomas (in the period 1994–2006). It is a widespread
opinion that the systematic information availability about
incidence and exposure of MM cases recognized by ReNaM
has promoted and facilitated insurance activities.
In Italy, up to now, only a partial amount of occupational
lung cancer cases are compensated, and the underestimation of
asbestos-related lung cancer cases is conﬁrmed by a compensation ratio of 0.39:1 between lung cancer and mesothelioma,
when the epidemiological estimates provide a ratio of 1:1.38
The Italian mesothelioma Register shows a number of
cases due to a nonoccupational asbestos exposure for relatives
of occupational exposed workers and for those living around
factories using asbestos, as discussed in previous studies.39–43
There is no kind of compensation for these people while in
France there is a fund (FIVA) for asbestos victims, established in 2000, which compensates victims of mesothelioma
and asbestosis, irrespective of any causal relationship with
occupational exposure.44 The epidemiological ﬁndings here
reported help toward the proposal to introduce a similar
fund in Italy, and so reducing the disparity between occupational and nonoccupational-exposed subjects. This could also
lead to a reduction in the number of legal actions brought to
obtain compensation.
Epidemiological surveillance system for occupational diseases helps compensation systems to focus on more recent
exposure patterns and sources and to adjust compensation
criteria accordingly.
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