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ABSTRACT

Background: Zhere is a paucity of data on occupational disease incidence in Italy, and we analyzed the trend on
time as an incidence rate ratio (IRR). Methods: Occupational diseases reported to the Italian National Insurance for
Occupational Diseases (INAIL) in industrial and services sectors from 2006 to 2019 were considered and analyzed.
Annual case counts were analyzed using a Poisson regression model to estimate incidence trends. Results: 75e
incidence of occupational diseases in the industrial and services sectors in 2019 was 261 cases for 100,000 workers,
with musculoskeletal disorders (MSDs) representing 65% of the total cases, their incidence being 169.5 cases per
100,000 workers. The incidence of ear diseases (ED) decreased to 20.8 cases for 100,000 workers. The annual change
in incidence (IRR) was 1.08 (CI 95% 1.07-1.11) for MSDs, 1.08 (CI 95% 1.06-1.10) for cancers, and 1.04
(CI 95% 1.03-1.06) for respiratory diseases. The trend was significantly negative for ear diseases, 0.96 (CI 95%
0.96-0.97), and skin diseases 0.93 (CI 95% 0.92-0.93). No changes were found for asbestos and mental disorders.
Conclusions: During the study period, occupational diseases increased in Italy, mainly for MISDs, due fo a changeo-
ver in eligibility criteria from 2008. Howewver, the overall incidence was lower than in other EU Countries. More
efforts are needed to harmonize the legislation for joint action in preventing and recognizing occupational diseases.

1. INTRODUCTION 2000 to 2012. They demonstrated a general de-
crease in ODs with few exceptions. Noise-induced

Studying incidence trends in occupational dis-  hearing loss was reported to increase only in some

eases (ODs) is important to prioritize and evalu-
ate preventive measures to reduce their occurrence.
Despite the importance of such an analysis, only
some data are available in the literature. [1] Stocks
et al. [1] reported trend analyses in contact derma-
titis, occupational asthma, noise-induced hearing
loss, carpal tunnel syndrome (CTS), and upper limb
musculoskeletal disorders in ten EU countries from

EU Countries (Belgium, Spain, Switzerland, and
the Netherlands). CTS and upper limb musculo-
skeletal disorder trends are completely different in
different EU Countries, mainly due to different re-
porting systems [1]. EUROSTAT [2] collects data
from EU Countries on ODs. Still, differences are
wide due to different reporting classification sys-
tems’aims, namely compensation or prevention, and
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comprehensive data on ODs is available for a lim-
ited list of ODs in Europe.

More recently, van der Molen et al. [3] re-
ported the trend in the incidence of ODs in Italian
agricultural sectors, finding a significant increase in
musculoskeletal disorders (MSDs) from 2008 due
to a changeover of recognizing system applied by
the Italian Insurance against occupational diseases
(INAIL - Istituto Nazionale per I'Assicurazione
contro gli Infortuni sul Lavoro). [4] To enhance
this study, we now report the incidence of ODs in
another major economic sector, i.e., the industrial
sector, in Italy from 2004 to 2019.

The present study aimed to determine the inci-
dence and trend of reported ODs incidence rate
(IRR) in Italy’s industrial and services sectors from

2006 to 2019.
2. METHODS

2.1. Study Design and Procedures

ODs notified to INAIL in the national industrial
and services sectors from 2006 to 2019 were consid-
ered. ODs in Italy are compulsorily reported by a phy-
sician in case of “suspected occupational origin”. The
disease has to be acknowledged, i.e., a cause-eftect
link has to be ascertained, for the worker to be com-
pensated. OD is defined when a disease is caused by
work-related factors and is listed in the Italian List
of Occupational Diseases, updated in 2008. [4] In-
cidence of ODs was determined for six groups of
diseases present in the Italian list: Cancers: C00-
D48; ear diseases: H60-H95, mainly noise-induced
hearing loss: H83.3; musculoskeletal and connective
tissue diseases: M00-M99 (mostly added in 2008);
respiratory diseases: J00-J99; skin diseases: LO0-L99;
psychiatric disorders FOO-F99 (not included in the
official list of occupational diseases in Italy).

'The data for this study were taken from two data-
bases: i) the number of reported ODs for industrial
and services sectors was taken from the INAIL web-
site [5] for the last five years and from INAIL reports
available online for the previous years; ii) the number
of total workers in the Industrial and services sectors

was taken from a database provided by the Italian
National Institute of Statistics (ISTAT) [6].

2.2. Statistics

'The annual incidence of occupational diseases was
calculated by dividing the number of reported ODs
per year (provided by INAIL) [5] by the total num-
ber of workers occupied in industrial and services
sectors that year (supplied by ISTAT). [6] To esti-
mate incidence trends, the annual case numbers were
analyzed using a Poisson regression model using the
time (year) as a continuous variable and the estimate
of the yearly population of occupied workers in in-
dustry and services sectors. Statistical analyses were

performed with StataCorp V.15. Texas, USA.
3. RESULTS

In total, 544,924 ODs among Italian industrial
workers over 14 years were notified (Figure 1), and
occupied workers in industry and services sectors var-
ied from 18,073,000 in 2006 and 18,863,438 in 2019.

Figure 1 shows the incidence trend for total and
musculoskeletal occupational diseases in the period
considered. In 2006, the number of all the diseases
considered was 24,984, and the incidence was 138.2
cases per 100,000 workers. Musculoskeletal disor-
ders were the most frequent ODs, with 51.0 cases
per 100,000 workers, followed by ear diseases, with
34 cases per 100,000 workers. In 2008-2009, the
rise of ODs started, mainly corresponding with the
increase in musculoskeletal diseases, with an inci-
dence of 64.0 and 85.4 cases per 100,000 workers in
2008 and 2009, respectively.

In 2010, the total number of diseases considered
raised to 35,587, with an incidence of 198.2 cases per
100,000 workers mainly due to musculoskeletal disor-
ders (n= 20,766 cases representing 58.3% of all ODs).

In 2019,49,271 cases of ODs were reported, with
an incidence of 261.2 cases for 100,000 workers;
musculoskeletal disorders represented 65% of the
total cases (n=31,973) with 169.5 cases per 100,000
workers. The incidence of ear diseases decreased
to 20.8 cases for 100,000 workers. Similarly, a de-
crease in incidence during the timeframe considered
was observed for skin diseases (from 5.14 to 1.82
cases per 100,000 in 2006 and 2019, respectively),
while cancers increased from 5.8 to 13.1 cases per
100,000 workers and respiratory diseases increased
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Figure 1. Absolute number (N) and Incidence cases per 100,000 workers of total and specific OD in the industrial

and services sectors from 2004 to 2019. Ear diseases (mainly noise-induced hearing loss).

from 10.1 to 14.5 cases per 100,000 workers in 2006
and 2019, respectively. To better visualize the trend
in ODs over time figure 2 reported occupational
diseases (ODs) in the Italian industrial and services
sectors from 2004 to 2019, considering 2004 as the
reference year. Ear diseases (mainly noise-induced
hearing loss) also include other ears’ diseases. De-
creasing in ear and skin diseases are clearly shown as
well as the increasing in MSDs, cancers and respira-
tory diseases

Table 1 shows the absolute number of ODs in
2019 and the trend over the 14 years evaluated us-
ing the Poisson regression. Over this period, the an-
nual change in incidence (IRR) was 1.08 (CI 95%
1.07-1.11) for MSDs, 1.08 (CI 95% 1.06-1.10) for
cancers, and 1.04 (CI 95% 1.03-1.06) for respira-
tory diseases. The trend was significantly negative
for ear diseases [0.96 (CI 95% 0.96-0.97)] and skin
diseases [0.93 (CI 95% 0.92-0.93)]. No changes

were found for asbestos and mental diseases.

4. DISCUSSION

Our study investigated the trends in the incidence
of ODs in the large Italian industrial sectors and
services from 2006 to 2019 and found a significant
increase in MSDs, cancers, and respiratory diseases
and a decrease in ear and skin diseases (Figure 2).

The large increase in MSDs is due to the change
in Italian legislation in 2008 and the reduction of
underreporting for diseases that were not consid-
ered work-related in the past. This effect was already
shown in the investigation done by van Der Molen
et al. in 2020 [3], analyzing ODs in the Italian agri-
culture sector. However, we did not observe a sharp
increase in MSDs after 2008 shown in agriculture.
In agriculture and industry/services, MSDs were
the most common ODs (74% and 53% of overall
diagnoses, respectively). While the industrial and
services sectors have seen a significant decrease in
noise-induced hearing loss throughout the years, the
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Table 1. Incidence of occupational diseases in the Italian industrial and services sectors. IRR is the annual change in incidence
from 2006 to 2019, assuming a linear trend. ICD-10, International Classification of Diseases; OD, Occupational Disease;

IRR, incidence rate ratio. In bold are reported significant values.

Trends over time, 2006-2019

Diagnosis (ICD-10) Absolute N in 2019 ODs IRR 95% CI

Total 49 271 544 924 1.05 1.04 to 1.06
MSDs 31973 306 547 1.08 1.07to 1.11
Ear diseases 3930 70 404 0.96 0.96 to 0.97
Respiratory diseases 2743 32995 1.04 1.05 to 1.06
Cancers 2466 26 471 1.08 1.06 to 1.10
Asbestos diseases 2234 30558 1.00 0.99 to 1.01
Mental diseases 477 6 474 1.00 0.99 to 1.02
Skin diseases 345 8089 0.93 0.92 t0 0.93

incidence in agriculture has risen after 2008. This is
probably due to the increased awareness of the pos-
sibility of receiving compensation for noise-induced
hearing loss in agriculture.

In contrast, noise-induced hearing loss in the
industrial sector was the principal OD, and the
decrease could be explained by better prevention
linked to Italian Laws 626/99 and 81/2008. The
differences between the agriculture, industry, and
services sectors are linked to the workforce char-
acteristics in the two sectors. The former comprises
familiar small enterprises, while bigger enterprises
with higher union presence characterize the second.
The overall incidence of occupational diseases was
higher in agriculture [3], with 1,285 ws 248.3 cases
per 100,000 workers in 2017 in agriculture and in-
dustry, respectively. Similar differences were found
for musculoskeletal disorders (961 vs. 155.9 cases
per 100,000 workers), while cancer incidence was
higher in the industry and services sectors (11 wvs
13.8 cases per 100,000 workers, respectively).

During the analyzed period, we found a signifi-
cant increase in cancers and respiratory diseases
reported, possibly due to the increased knowledge
of their potential occupational causation and the
improvement of medical surveillance for workers
linked to the Italian Low 81/2008.

The incidence of skin diseases decreased in the
considered period with lower incidences than in-
ternational data [7, 8]. Indeed, skin diseases in Italy
are less reported, and incidence data are probably

underestimated. [9] Moreover, Mediterranean skin,
frequently exposed to the sun, presented a lower
prevalence of atopic eczema, one of the most impor-
tant risk factors for contact dermatitis. [9] The de-
creasing trend for occupational skin diseases aligns
with a European registry study[1] and EUROSTAT
data. [2] No differences were found for asbestos-
related illnesses, for which Italian law makes the re-
lationship with exposure clear and stable over time.

In the Netherlands [10] and Scotland [11], the
most reported ODs were mental diseases followed
by MSDs, while in Italy in 2009, mental diseases ac-
counted only for 1.9% of all ODs. Mental disorders
are not included in the list of occupational diseases
for which the Italian insurance system recognizes
the relationship with some exposures. This example
further demonstrates how the incidence of occu-
pational diseases is biased by criteria used in com-
pensation, largely affected by the context, i.e., by the
societal acceptability of detrimental effects of work
on workers’ health.

The creation of the EU COST ACTION MOD-
ERNET (Monitoring trends in Occupational Dis-
eases and tracing new and Emerging Risks in a
NETwork) tried to analyze data to compare them
between countries [12]. However, the comparisons
of incidence are problematic, considering the dif-
terences between OD surveillance systems in each
EU country. [1, 13-15] Our study demonstrated
increased occupational diseases reported in Italy
due to the changeover in legislation. To better act
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Figure 2. Incidence rate ratio of reported occupational diseases (ODs) in the Italian industrial and services sectors from
2004 to 2019, considering 2004 as the reference year. Ear diseases (mainly noise-induced hearing loss) also include other

) 1
ears’ diseases.

in the prevention of occupational diseases EU needs
common legislation: differences in the incidence
of occupational diseases trend in Italy seems to be
mainly due to legislation and criteria applied by the
insurance institution than to an actual increase in
disease incidence. More efforts are needed for com-
mon legislation in the EU to recognize occupational
diseases and for a common frame to promote pre-
vention and fair compensation if justified.

5. CONCLUSION

Our study reported the incidence of ODs in
Italian industrial and services sectors from 2004 to
2019, showing an increasing trend due mainly to
MSDs and, to less extent, to cancers and respira-
tory diseases. Incidence data on occupational skin
diseases and ear diseases showed declining trends.
No differences were found for asbestos and mental-
related illnesses. More efforts are needed to harmo-
nize ODs legislation in the EU for better prevention
and fair compensation.

DECLARATION OF INTERESTS: The Authors declare no
conflict of interests.

REFERENCES

1. Stocks SJ, McNamee R, Van Der Molen HF, et al.
Trends in the incidence of occupational asthma, contact
dermatitis, noise-induced hearing loss, carpal tunnel
syndrome and upper limb musculoskeletal disorders in
European countries from 2000 to 2012. Occup Environ
Med. 2015;72(4):294-303.

2. EUROSTAT Why do we need the European
Occupational Diseases Statistics (EODS)? https://
ec.europa.eu/eurostat/web/experimental-statistics
/european-occupational-diseases-statistics

3. Van Der Molen HF, Marsili C, Vitali A, Colosio C.
Trends in occupational diseases in the Italian ag-
ricultural sector, 2004-2017. Occup Environ Med.
2020;77(5):340-3.

4. GURI (Gazzetta Ufficiale della Repubblica Italiana).
Nuova tabella delle malattie professionali nell'industria
di cui all’art. 3 del D.P.R.1124/1965 e successive modifi-
cazioni e integrazioni (ALL. N.4 al D.P.R. 1124/1965).

5. INAIL Istituto Nazionale contro gli Infortuni sul
Lavoro —banca dati statistici https://bancadaticsa.inail.it
/bancadaticsa/bancastatistica.asprcod=2 (Last Accessed
21, April 2021).

6. ISTAT Istituto NazionalediStatisticahttp://seriestoriche
.stat.it/index.php?id=1&no_cache=1&tx_usercento_
centofe%5Bcategoria%5D=10&tx_usercento_
centofe%5Baction%5D=show&tx_usercento_centofe%
5Bcontroller%5D=Categoria&cHash=442{60de54147
698370ad25c402fe442 (Last Accessed 21, April 2021).



10.

11.

LARESE FIiLON ET AL

. Shakik S, Arrandale V, Holness DL, et al. Dermatitis

among workers in Ontario: results from the Occupational
Disease Surveillance System. Occup Environ Med. 2019
Sep;76(9):625-631. Doi: 10.1136/0emed-2018-105667

. Diepgen TL, Coenraads PJ. The epidemiology of oc-

cupational contact dermatitis. Inz Arch Occup Environ

Health. 1999;72:496-506.

. Larese Filon F, Pesce M, Paulo MS, et al. Incidence of

occupational contact dermatitis in healthcare work-
ers: a systematic review. J Eur Acad Dermatol Venereol.
2021;35(6):1285-1289. Doi: 10.1111/jdv.17096

Van Der Molen HF, Kuijer PPFM, Smits PBA, et al.
Annual incidence of occupational diseases in eco-
nomic sectors in the Netherlands. Occup Environ Med.
2012;69(7):519-21.

Chen Y, Turner S, McNamee R, Ramsay CN,
Agius RM. The reported incidence of work-related

12.

13.

14.

ill-health in Scotland (2002-2003). Occup Med (Chic
111). 2005;55(4):252-61.

Carder M, Bensefa-Colas L, Mattioli S, et al. A review
of occupational disease surveillance systems in Moder-
net countries. Occup Med (Lond). 2015;65(8):615-25.
Doi: 10.1093/0ccmed/kqv081. Epub 2015 Oct 7
Szeszenia-Dabrowska N, Szymczak W  Inci-
dence of occupational diseases in Poland. Med Pr.
1999;50(6):479-96.

Wilczyniska U, Sobala W, Szeszenia-Dabrowska N.
[Occupational diseases in Poland, 2012] Med Pr
2013;64(3):317-26.

15. Jarolimek ], Urban P. Twenty-year development of

occupational diseases in the Czech Republic: medi-
cal and geographical aspects. Cent Eur J Public Health.
2014;22(4):251-6. Doi: 10.21101/cejph.a4063



