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ABsTrACT
Background: The criteria for diagnosing and compensating for occupational diseases vary significantly between coun-
tries. The lists of occupational diseases often include diagnostic and attribution criteria that are usually not very specific. As 
a result, the quality of occupational disease reports is frequently subpar. The aims of this study were to assess the quality of 
diagnosis and reporting, as well as to evaluate the causal link between reported occupational diseases and occupational risk 
factors. Methods: Four occupational physicians assessed the quality of diagnosis by blindly applying Spreeuwers’ per-
formance indicators for diagnosis and reporting. Following Violante’s criteria, the four evaluators also tested the levels of 
evidence to evaluate the quality (and associated likelihood) of the diagnosis and the quality of exposure to occupational risk 
factors in a sample of 104 occupational disease reports, grouped by diagnosis and examined by the local Workplace Safety 
Prevention Service. Separate scores for each performance indicator and the Total Quality Score (TQS, ranging from 0 
to 10), along with the progressive levels of evidence, were then assigned for each occupational disease report. Results: 
The mean TQS was below the threshold of sufficiency (<6) for 28% of the diagnoses, while an almost sufficient score (>6) 
emerged for 72% of the diagnoses, primarily including musculoskeletal disorders, pulmonary silicosis, and noise-induced 
occupational hearing loss. When applying Violante’s criteria for the level of evidence of the diagnosis, it was insufficient for 
13.5% of the reported cases, while the level of evidence for exposure to occupational risk factors was deemed insufficient for 
19% of the cases, and no cases demonstrated a level of evidence that was highly probable or nearly certain.  Conclusions: 
Despite the overall quality of the reported cases of occupational diseases being reasonably good, improvements in the 
quality of diagnosis and reporting could be achieved through strict adherence to standardized diagnostic criteria and by 
training health personnel to collect data regarding occupational and non-occupational risk factors properly.

1. InTroduCTIon

In Italy, as in many European countries, the regis-
tration and reporting of occupational diseases serve 

as a vital source of information for both epidemio-
logical and preventive purposes. Most national reg-
istration systems in various countries are based on 
compensation schemes for occupational diseases, 
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while a few countries also implement voluntary reg-
istration schemes alongside their national registries. 
The primary goal of most registries is to provide in-
formation on the incidence and distribution of oc-
cupational diseases, which is crucial for developing 
preventive policies. A limited number of registries 
are mainly established to gather information fo-
cused on preventive policy; examples include SEN-
SOR in the United States, THOR in the United 
Kingdom, RNV3P in France, SUVA in Switzer-
land, MALPROF in Italy, and SIGNAAL in Bel-
gium and the Netherlands. A key factor affecting 
the quality of occupational disease registration is the 
availability of diagnostic criteria or case definitions. 
Most compensation systems follow strict criteria for 
recognizing occupational diseases, while alternative 
reporting schemes tend to apply these criteria less 
rigorously, allowing for the reporting of suspected 
cases. Although recognizing an occupational ori-
gin for a disease should meet the general criteria 
of evidence—specifically, evidence of exposure and 
evidence of a causal relationship—there are no uni-
versally valid algorithms available for assessing the 
evidence of causality. Utilizing criteria from diverse 
sources, such as the Bradford-Hill criteria, method-
ologies from the International Agency for Research 
on Cancer (IARC), and techniques used by epide-
miologists, may produce similar results, potentially 
rendering the causality between work-related expo-
sure and a specific disease either more or less clear 
plausible.

Despite the establishment of a European list of 
occupational diseases intended for harmonization, 
its effectiveness is notably limited. Significant dis-
crepancies in diagnostic guidelines, criteria for noti-
fication, and broader cultural, legislative, and social 
security regulations may explain the restricted effi-
cacy of this list. A critical factor is the considerable 
variation in the degree of underreporting of occupa-
tional diseases. The reliability of most national inci-
dence figures for occupational diseases is generally 
considered poor due to this underreporting, which 
arises from various factors such as limited awareness 
of occupational diseases among the working popu-
lation, employees’ fears about reporting illnesses to 
supervisors or physicians, restricted access to medi-
cal care, insufficient recognition by physicians, and 

limited notification channels. Given that registries 
are an important informational resource for policy-
makers, enhancing their completeness and quality 
can significantly improve informed decision- making 
in preventive policies in Italy and across Europe. 
The underreporting of occupational diseases poses 
a significant challenge on a global scale. Conversely, 
certain factors may lead to the opposite phenom-
enon, resulting in the overreporting of occupational 
diseases. Elements like the compensation system, 
precautionary reporting in anticipation of future 
complications, and numerous institutional norms 
may encourage claims of an occupational origin for 
specific diseases, which can commonly be seen in 
an aging workforce, such as musculoskeletal issues 
disorders.

1.1. Italian Reporting System

In Italy, occupational diseases are managed 
through the Social Security and Public Health 
Care Systems. The National Institute for Insurance 
against Accidents at Work (INAIL) oversees these 
conditions, primarily those caused by work-related 
risk factors. Risk factors must gradually act on the 
body and can primarily or exclusively result in dis-
ease. While non-work-related causes are allowed, 
they should not disrupt the causal connection. Em-
ployer contributions support INAIL, which serves 
employees, students, domestic workers, professional 
athletes, and specific self-employed individuals.

The reporting system involves three key informa-
tion flows: the diagnosing physician sends a medical 
certificate to INAIL; if the disease is listed under 
Italian law (art. 139 DPR 1124/65), a report is sub-
mitted to the local health authority, where experts 
compile data in the MALPROF database for epide-
miological and preventive purposes. Consequently, 
INAIL and MALPROF datasets partially over-
lap, each having distinct criteria for evaluating the 
causal link in occupational diseases. INAIL focuses 
on compensation claims, while MALPROF assesses 
the occupational connection more broadly, catego-
rizing the connection as highly probable, probable, 
unlikely, or highly unlikely.

Victims must report the disease to their employer 
within fifteen days, including the occupational 
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disease certificate and ongoing treatment details. 
Employers must notify INAIL within five days, and 
INAIL’s medical doctor verifies the diagnosis and 
the disease’s occupational origin. INAIL standard-
izes the reporting form, which details the physician’s 
identification, the worker’s personal information, 
job details, the disease and its causal agent, the diag-
nosis date, risk factors, and the physician’s signature.

Diagnosis and compensation criteria vary glob-
ally. Many nations maintain lists of occupational 
diseases that may lack specific diagnostic criteria. 
In Italy, INAIL provides these lists, yet claims can 
also be made for non-listed conditions. This mixed 
system complicates reporting and compensating for 
occupational diseases, sometimes compromising re-
port quality and causal link attribution.

1.2. Objectives

The main objective of this study is to assess the 
quality of occupational disease diagnosis and re-
porting and evaluate the causal link between re-
ported occupational diseases and occupational risk 
factors, not available in the MALPROF dataset but 
derivable from the INAIL first certificate, in a sam-
ple of Italian suspected occupational disease reports 
notified to the local Workplace Safety Prevention 
Service of the public local health authority.

2. MeThods

2.1. Population

A sample of 104 reports of suspected occupational 
diseases notified to the Workplace Safety Prevention 
Service within the local public health authority, in-
cluded in the MALPROF database by an occupational 
physician from said service, were randomly selected 
from the database of 843 reports, covering the period 
from December 16, 2020, to December 15, 2021.

Each report must have the corresponding INAIL 
first certificate for the inclusion criteria, adhering 
to the double-flow information described sepa-
rately. The random selection comprised 96 reports 
of occupational musculoskeletal diseases (92%), 7 
reports of noise-induced occupational hearing loss 
(6%), 1 report of pulmonary silicosis, and 1 record of 

angioneurosis (1.0%). All reported diseases were cat-
egorized according to ICD-10 classification system. 

2.2. Procedures

2.2.1. Assessment of the Quality of Diagnosing 
and Reporting: Spreeuwers Criteria

We assessed the quality of diagnosis following 
Spreeuwers method [22]. Spreeuwers developed 
performance indicators specifically for diagnosing 
and reporting noise-induced hearing loss and occu-
pational adjustment disorder. For each performance 
indicator, we calculated the percentage of cases in 
which the criteria were met for each disease. As 
proposed by Spreeuwers, a score of 60% for a per-
formance indicator indicated a need for quality im-
provement. Next, we determined a score per case by 
summing all the performance indicators that were 
met for the disease. In this calculation, all perfor-
mance indicators carried the same weight, scoring 
1 if the criteria were satisfied and 0 if they were not 
satisfied. Then, we calculated the total quality score 
(TQS, range 0–10) as the mean score for all cases 
of a specific disease. The mean score is obtained by 
dividing the row score by the number of perfor-
mance indicators and multiplying it by 10. Adapt-
ing Spreeuwers’ criteria, we applied his performance 
indicators to assess the quality of all types of occu-
pational disease reports, including musculoskeletal 
disorders, using the same method. Four occupa-
tional physicians with similar experience calculated 
scores for each of the 104 reported occupational dis-
eases without knowledge of each other’s scores. As 
suggested by the author, we adopted this criterion to 
evaluate the quality of each performance indicator, 
categorizing reports with a mean TQS ≥6 as suffi-
cient and those with a mean TQS <6 as insufficient.

2.2.2. Diagnosing and Exposure Assessment: Violante’s 
Levels of Evidence

For each case of occupational disease, the same 
four occupational physicians evaluated the levels of 
evidence defined by Violante on the criteria for the 
quality (and the associated likelihood) of diagnosing 
musculoskeletal diseases, as well as the requirements 
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The distribution by production sector showed 
that the services and construction sectors are the 
most represented (N = 22, 36.1% for both). Among 
the 22 cases in the service sector, 1 was a butcher 
in a butcher shop, 12 worked in the transport sec-
tor (bus and truck drivers), 4 worked in the garbage 
collection sector, 2 worked in food catering services, 
2 in the cleaning sector and 3 in the logistic sec-
tor. Among the 22 cases in the construction sector, 
3 worked in the plant engineering sector (electri-
cal and hydraulic plant engineering), 17 worked in 
the civil construction sector (builders), 1 worked in 
the demolition sector. Secondly, the industrial and 
craft sectors are equally distributed (N = 6, 9.8% for 
both), followed by agriculture (N = 3, 4.9%) while 
the health sector is the least represented (N = 2, 
3.3%). Most of the reports of denunciation are rep-
resented by patronage physicians (N = 49, 80.3%), 
while general practitioners and freelance physicians 
accounted for only 3.3% (N = 2). Reports presented 
by occupational physician accounted for 13.1%  
(N = 8).

3.2. Characterization and Risk Factors  
of Occupational Diseases

Table 1 presents the absolute number and per-
centage of occupational diseases reported in this 
study. Among the musculoskeletal diseases, lumbar 
intervertebral disc diseases (lumbar disc herniation 
26%, lumbar spondylodiscopathy 13.5%) and shoul-
der pathologies (tendinitis of the supraspinatus 
17.3%, periarthritis of the shoulder 3.8%) are most 
represented. Of the 15 cases of elbow tendinopa-
thies, 10 are Epicondylitis, and 5 are mixed medial 
and lateral elbow tendinopathy.

Table 2 shows the risk factors linked to occupa-
tional disease reports. Microtrauma, incongruous 
postures of the upper limb (41.3%), and manual 
handling (39.4%) are the risk factors most involved 
in the pathogenesis of shoulder and spine diseases.

Table 3 presents the median age, interquar-
tile range (IQR), and gender distribution for each 
reported occupational disease. Among the most 
prevalent musculoskeletal diseases, the median 
age of cases reported for lumbar disc herniation 
was 60 years (range 41-68 years). Of these cases, 

for the quality (and associated likelihood) of expo-
sure to occupational biomechanical risk factors. We 
applied Violante’s criteria for all types of occupa-
tional disease, considering the specificity and sensi-
tivity of each clinical finding and the presence of a 
reference test assumed to be the “gold standard” for 
a particular disease. In cases where no reference test 
was available, all relevant evidence, including thera-
peutic interventions, was considered.

Criteria for diagnosis were assigned a probabil-
ity of disease presence based on progressive levels of 
evidence (e.g., insufficient, possible, probable, very 
probable, near certain) that reflect a literature review 
guided by evidence-based approaches for evaluating 
literature, such as the GRADE system. Violante’s 
criteria for the quality of diagnosing musculoskel-
etal disease encompass pertinent symptoms, clinical 
examination findings, and other tests, including im-
aging and instrumental examinations, while adher-
ing to clinical classifications based on guidelines and 
information derived from evidence-based reviews of 
relevant scientific literature.

The criteria for assessing the quality of expo-
sure to occupational risk factors were structured in 
the same manner, providing progressive levels of 
evidence from both a qualitative perspective (e.g., 
insufficient, possible, probable, very probable, near 
certain) and a quantitative perspective (based on 
measures obtained through validated methods). 
Data concerning occupational risk factor exposure 
was collected from the INAIL first certificate linked 
to the report of denunciation.

3. resulTs

3.1. Descriptive Statistics

The sample of 104 reports of occupational dis-
eases belonged to 61 workers, 57 males (93.4 %) 
and 4 females (6.6%), with a median age of 62 years 
(range 38-92 years, IQR 56-64). Among 104 reports,  
36 included a single disease per worker (59.0%),  
15 included two diseases for the same worker 
(24.6%), 4 included three diseases for the same 
worker (6.6%), 4 reports included four diseases for 
the same worker (6.6%) and finally 2 reports in-
cluded five diseases for the same worker (3.3%).
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and noise-induced occupational hearing loss reports 
received good total quality scores (8.3 and 7.1, re-
spectively). The worst mean quality score, 3.7, was 
related to Raynaud’s phenomenon case.

The overall data relating to the 104 reported oc-
cupational diseases show that 72.1% of the reports 
(N = 75) have a sufficient total quality score (≥6). 
In contrast, 27.9% of the reports (N = 29) have an 
insufficient total quality score (<6). The mean to-
tal quality score for all musculoskeletal disorders 
reports (N = 96) was 6.0. Among musculoskeletal 
diseases (N = 95), the percentage with a mean total 
quality score ≥6 (N = 68) resulted to be 70.8%, while 
the percentage with a mean total quality score <6  
(N = 27) resulted to be 29%.

3.4. Evidence by Violante’s Criteria for the 
Quality of Diagnosis and Exposure Assessment

The evidence for the diagnosis was insufficient in 
13.5% of the examined reports, possible in 7.5% of 
cases, probable in 7.5% of cases, very likely in 68.8%, 
and near-certain in 2.2% of cases (Figure 1). The ev-
idence for exposure to risk factors was insufficient in 
19.5% of the examined reports, possible in 63.5% of 
cases, and probable in 17.1%. No cases show a very 
likely or near-certain level of evidence of exposure 
(Figure 1).

The four physicians assigned a “very probable” level 
of evidence to ≥ 50% of the reported cases for the 
quality of diagnosis of the following diseases: bilateral 

26 were men (96%) and 1 was a woman (4%). The 
median age for cases reported for tendinitis of the 
supraspinatus was 63 years (range 45-72 years). Of 
those cases, 15 were men (83%), and 3 were women 
(17%). For noise-induced occupational hearing loss, 
we identified 7 cases involving male workers with 
a median age of 63 years (range 50-65). The single 
case of pulmonary silicosis was a man aged 92 years.

3.3. Quality of Diagnosis

Table 4 presents the mean values of the total 
quality scores, calculated following the Spreeuwers’ 
method, in the range 0-10. Quadriceps tendinopathy 

Table 1. Absolute number and percentage of reported 
 occupational diseases.

Reported occupational diseases N = 104 N (%)
Musculoskeletal 
diseases
N = 95 (92%)

Bilateral rhizoarthrosis 
and bilateral radio-carpal 
arthrosis of the hands

1 (1.0%)

Carpal tunnel syndrome 5 (4.8%)
Cervical disc herniation 2 (1.9%)
Degenerative 
meniscopathy

6 (5.8%)

Periarthritis of the 
shoulder

4 (3.8%)

Elbow tendinopathies 15 (14.4%)
Lumbar disc herniation 27 (26.0%)
Lumbar 
spondylodiscopathy

14 (13.5)

Arthrosis of the hands 1 (1.0%)
Quadriceps 
tendinopathy

1 (1.0%)

Tendinitis of the long 
head of the biceps 
brachii

1 (1.0%)

Tendinitis of the 
supraspinatus

18 (17.3%)

Noise induced occupational hearing loss
N = 7 (6.7%)

7 (6.7%)

Pulmonary silicosis
N = 1 (1.0%)

1 (1.0%)

Raynaud’s phenomenon
N = 1 (1%)

1 (1 %)

Table 2. Risk factors linked to the study’s occupational 
 disease reports.

Risk factors N = 104 N (%)
Microtrauma and incongruous postures 
of the upper limb

43 (41.3%)

Manual handling 41 (39.4%)
Microtrauma and incongruous knee 
postures

7 (6.7%)

Harmful noise 7 (6.7%)
Unknown risk factors (ICD-10 off-list 
diseases)

3 (2.9%)

Hand-arm vibration 2 (1.9%)
Free crystalline silica 1 (1.0%)
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hearing loss, osteoarthropathies (wrist, elbow, shoul-
der), pulmonary silicosis, quadriceps tendinopathy, 
tendinitis of the long head of the biceps brachii, tend-
initis of the supraspinatus. In these cases, symptoms 

rhizoarthrosis and bilateral radio-carpal arthrosis of 
the hands, cervical disc herniation, degenerative me-
niscopathy, epicondylitis, lumbar disc herniation, lum-
bar spondylodiscopathy, noise-induced occupational 

Table 4. Mean values of the Total Quality Scores from Spreeuwer method (mean of the four evaluators) for 104 cases  
of suspected, mostly musculoskeletal (N=95 or 92%), work-related diseases.

Suspected work-related diseases 

Spreeuwer’s 
total quality 
score (mean)

Musculoskeletal 
diseases

Quadriceps tendinopathy 1 (1.0%) 8.3
Lumbar spondylodiscopathy 14 (13.5) 6.9
Arthrosis of the hands 1 (1.0%) 6.7
Tendinitis of the long head of the biceps brachii 1 (1.0%) 6.7
Degenerative meniscopathy 6 (5.8%) 6.3
Tendinitis of the supraspinatus 18 (17.3%) 6.3
Epicondylitis 15 (14.4%) 6.2
Lumbar disc herniation 27 (26.0%) 5.7
Periarthritis of the shoulder 4 (3.8%) 5.3
Bilateral rhizoarthrosis and bilateral radiocarpal arthrosis 1 (1.0%) 5.0
Carpal tunnel syndrome 5 (4.8%) 4.7
Cervical disc herniation 2 (1.9%) 4.6

Noise induced occupational hearing loss 7 (6.7%) 7.1
Raynaud’s phenomenon 1 (1.0%) 3.7
Pulmonary silicosis 1 (1.0%) 6.7

13.5 
7.5 7.5 

68.8 

2.2 

19.5 

63.5 

17.1 

0 0 
0 %

10 %

20 %

30 %

40 %

50 %

60 %

70 %

80 %

Insufficient Possible Probable Very probable Near certain

Levels of evidence for the quality of diagnosis and exposure  

Diagnosis Exposure

Figure 1. Levels of evidence for the quality of diagnosis (orange bars) and exposure (yellow bars) following Violante’s criteria.
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good quality of reporting, several musculoskeletal 
disorders and Raynaud’s phenomenon exhibited a 
low mean quality score (<6). This discrepancy may 
be attributed to the multifactorial nature of these 
diseases. The quality of diagnosis and reporting 
could be improved by gathering data on other po-
tential non-occupational causes and obtaining a 
comprehensive medical history of the patient.

The level of evidence for diagnosis predominantly 
resulted in a very probable estimation (68.8%), 
mainly when specific symptoms, clinical findings, 
and written documentation of a reference test, con-
sidered the gold standard, are available. Conversely, 
the poor performance in assessing exposure to risk 
factors suggests that, despite a clearly defined dis-
ease, a lack of documentation regarding exposure 
prevents establishing a clear cause-effect relation-
ship. In most cases, the reports included adminis-
trative employment documentation, job title, and 
written information about the work that could at 
least qualitatively suggest exposure. Although the  
quality of diagnosis and the work history is ad-
equate for establishing a causal link in the MAL-
PROF system, the absence of precise information 
on exposure to specific occupational risk factors may 
impact the accuracy of causal attribution. A writ-
ten evaluation conducted by a safety professional, 
including a documented exposure assessment or an 
appropriate checklist, could enhance this aspect. A 
job-exposure matrix can be used when such data are 
unavailable, or only the job title is included in the 
report. Furthermore, it would be beneficial to con-
sider epidemiological criteria, where the evidence 
of exposure can reach a high level of probability. In 
this regard, data on occupational exposures serve as 
critical information for establishing a relationship 
between specific job tasks and the emergence of an 
occupational disease.

Our results further confirm that several  factors—
such as a lack of understanding of the dose-response 
relationship between exposure levels and detrimen-
tal effects on target organs, coupled with a lack of 
data on exposure to specific risk factors—can in-
fluence the attribution of a causal link in suspected 
work-related diseases. Additionally, our study em-
phasizes that the quality of reports is often insuf-
ficient due to inadequate detail in certification. 

were present, clinical findings were present, and writ-
ten documentation of a reference test was assumed to 
be the “gold standard” for each disease.

The level of evidence according to Violante’s crite-
ria for diagnosis was deemed “insufficient” in several 
reported cases of these diseases: lumbar disc her-
niation (18.5%), supraspinatus tendinitis (11.1%), 
elbow tendinopathies (11.7%), noise-induced oc-
cupational hearing loss (21.5%), degenerative me-
niscopathy (16.7%), carpal tunnel syndrome (35%), 
and Raynaud’s phenomenon (100%). In only a few 
reported cases was the level of evidence for diagno-
sis considered “near certain” for lumbar disc hernia-
tion (3.7%), lumbar spondylodiscopathy (7.1%), and 
supraspinatus tendinitis (5.6%) due to the docu-
mentation of surgical intervention. Detailed data on 
the level of evidence for each diagnosis can be found 
in the supplementary material (Table S1).

The four physicians assigned a “possible” level of 
evidence, per Violante’s Criteria, to ≥ 50% of the 
reported cases regarding the quality of exposure 
to risk factors for the following conditions: bilat-
eral rhizoarthrosis, bilateral radio-carpal arthrosis 
of the hands, cervical disc herniation, degenerative 
meniscopathy, periarthritis of the shoulder, elbow 
tendinopathies, lumbar disc herniation, lumbar 
spondylodiscopathy, noise-induced occupational 
hearing loss, tendinitis of the long head of the bi-
ceps brachii, and supraspinatus tendinitis. No case 
of reported occupational disease has been assigned 
a “very probable” or “near certain” level of evidence 
in evaluating the quality of exposure to risk factors. 
Extensive data on the level of evidence for the qual-
ity of exposure are available in the supplementary 
material (Table S1).

4. dIsCussIon

The current study indicates that the quality of 
the reports is generally adequate (72%). However, 
further improvement can be made by refining the 
assessment of exposure to risk factors and enhanc-
ing the collection of non-occupational history. 
Inadequate medical histories also hinder the iden-
tification of non-occupational causes for the same 
disease. While some typical occupational diseases, 
such as occupational hearing loss, demonstrated 
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relevant. Second, the Spreeuwers performance indi-
cators were developed for two occupational diseases: 
noise-induced hearing loss and occupational adjust-
ment disorder. The Spreeuwers criteria have also 
been applied and adapted in our study to evaluate 
musculoskeletal disorders and pulmonary silicosis. 
Therefore, validating the Spreeuwers criteria for ap-
plication across all types of occupational pathologies 
is essential. The strengths of our study include us-
ing standardized methods to evaluate the quality of 
occupational disease diagnosis and providing clear 
criteria for establishing a causal role. Moreover, our 
study offers specific recommendations for improv-
ing the quality of diagnosis and reporting. In con-
trast, most studies only observe that the recognition 
and reporting of occupational diseases is inadequate, 
without addressing the issues that require quality 
improvement.

5. ConClusIons

Knowledge of diagnostic criteria, case defini-
tions, and national or international evidence-based 
guidelines is necessary for occupational physicians’ 
daily practice. The results of this quality assessment 
study could help the clinical figures involved in the 
prevention, diagnosis, and reporting of occupa-
tional diseases to improve and facilitate the report-
ing process, focusing their attention on an in-depth 
collection of all performance indicators, especially 
on the assessment of exposure to risk factors and 
non-occupational history. The training and periodi-
cal updating of physicians in the field of etiological 
diagnosis and the promotion of a culture of preven-
tion in the workplace, including medical staff in 
hospitals, should be considered to reach better qual-
ity standards.

It will be interesting to follow a new data collec-
tion system like MAREL implemented in INAIL. 
Here, the homogeneous and systematic collection of 
information from more specialized centres can pro-
duce massive amounts of information of great util-
ity for knowledge and prevention. It also allows for 
the consideration of cases of pathology that, by their 
nature or their particular relationship with unrecog-
nized professional risk factors, are not yet listed in 
the tables or in the lists of current rules.

Possible explanations for this phenomenon include 
the non-mandatory assessment of non-professional 
risk factors, lack of time, and the absence or incom-
pleteness of documentation regarding exposure to 
risk factors. This underscores the need to increase 
the number of reports from occupational physicians 
who prioritize risk assessment and the etiological 
diagnosis of occupational diseases. Moreover, ad-
herence to standardized collection systems for oc-
cupational diseases, such as MAREL provided by 
the national compensation system (INAIL), could 
enhance the quality assessment of the causal link 
between exposure to occupational risk factors and 
the development of multifactorial diseases. To ac-
complish this goal, it is essential to establish a net-
work of occupational medicine clinics that workers 
can access upon referral from general practitioners, 
occupational physicians, and other specialists.

Data on professional exposures, along with the 
specific details characterizing them (level and type 
of exposure, use of any personal protective equip-
ment, causal link), represent central information 
and the added value of the Marel system. This data 
facilitates the integration of information collected 
by the MALPROF system, which enables the de-
termination of causal links between illness and work 
history concerning sectors of economic activity and 
professional qualifications, though not relating to 
specific exposure agents. In MAREL, a team of 
experts categorized the “exposure agent” variable 
into four macro-groups: biological agents, biome-
chanical overload agents, chemical agents, physi-
cal agents, jobs, and psychosocial risk factors. Each 
macro-category lists specific exposure agents, total-
ing 439 names.

4.1. Limitations and Strengths of the Study

Some limitations affect the current study: first, 
the small sample size of the analyzed occupational 
disease reports. Applying the criteria proposed by 
Spreeuwers and Violante to a larger number of re-
ports may allow for attributing a specific quality level 
to the evaluation of the disease and the exposure. It 
would also provide a clear framework for linking a 
particular disease to workplace exposure, consider-
ing non-occupational factors that may be causally 



Lecca et al10

6. Hauptverband der Gewerbliche Berufsgenossenschaf-
ten (HVBG) Geschafts - Und Rechnungsergebnisse Der 
Gewerblichen Berufsgenossenschaften. Sankt Augustin: 
Hauptverband Der Gewerblichen Berufsgenossenschaften; 
2003.

7. Matte TD, Hoffman RE, Rosenman KD,  Stanbury M.  
Surveillance of Occupational Asthma under the   
SENSOR Model. Chest 1990;98:173S-178S. Doi:10.1378 
/chest.98.5_supplement.173s.

8. Centre for Occupational and Environmental Health at 
the University of Manchester The Health and Occu-
pation Reporting Network (THOR) Available online: 
http://www.medicine.manchester.ac.uk/coeh.

9. Bonneterre V, Bicout D, Bernardet C, Dupas D,  
de Clavière C, de Gaudemaris R. [The National Oc-
cupational illness surveillance and Prevention Network 
(RNV3P)and health monitoring]. Sante Publique. 2008; 
20 Suppl 3:S201-10. Doi: 10.3917/spub.083.0201

10. Methodologies to Identify Work-Related Diseases: 
Review of Sentinel and Alert Approaches | Safety and 
Health at Work EU-OSHA.

11. Verbeek J. When Work Is Related to Disease, What Es-
tablishes Evidence for a Causal Relation? Saf. Health Work. 
2012;3:110–116. Doi:10.5491/SHAW.2012.3.2.110

12. Commission of the European Communities Commission 
Recommendation of 19/09/2003 Concerning the European 
Schedule of Occupational Diseases. Report No.: C (2003) 
3297; Brussels, 2003.

13. Blandin MC, Kieffer CLC. Occupational Diseases in 15 
European Countries; Paris: Eurogip, 2002.

14. Blandin MC, Kieffer CLC. Survey on Under-Reporting 
of Occupational Diseases in Europe; Report no. Euro-gip-
03/E.: Paris: Eurogip, 2002.

15. Coggon, D. Monitoring Trends in Occupational Illness. 
Occup Environ Med. 2001;58:691–693. Doi: 10.1136 
/oem.58.11.691

16. Azaroff LS, Levenstein C, Wegman DH. Occupa-
tional Injury and Illness Surveillance: Conceptual Fil-
ters Explain Underreporting. Am J Public Health. 2002; 
92:1421–1429, Doi: 10.2105/ajph.92.9.1421

17. Curti S, Sauni R, Spreeuwers D, et al. Interventions to 
Increase the Reporting of Occupational Diseases by Phy-
sicians. Cochrane database Syst. Rev. 2015:CD010305. 
Doi: 10.1002/14651858.CD010305.pub2

18. Porru S, Carta A, Toninelli E, Bozzola G, Arici C.  
Reducing the Underreporting of Lung Cancer 
 Attributable to Occupation: Outcomes from a Hospital- 
Based Systematic Search in Northern Italy. Int Arch 
Occup Environ Health. 2016;89:981–989. Doi: 10.1007 
/s00420-016-1135-5

19. Campo G, Papale A, Baldasseroni A, et al. The Sur-
veillance of Occupational Diseases in Italy: The 
 MALPROF System. Occup Med. (Lond). 2015;65: 
632–637. Doi:10.1093/occmed/kqv167

suppleMenTAry MATerIAls: The following are available 
in the online version: Table S1: The level of evidence for di-
agnosis and exposure as a percentage of the total, following 
Violante’s criteria.

FundIng: This research received no external funding.

InsTITuTIonAl revIew BoArd sTATeMenT: The study 
was conducted according to the guidelines of the Declara-
tion of Helsinki. Due to the observational nature of our re-
search, no formal approval of the Institutional Review Board 
or the Ethics Committee of Sardinia was required, as no ad-
ditional procedure or therapeutic medication was involved.

InForMed ConsenT sTATeMenT: Not applicable.

deClArATIon oF InTeresT: The authors declare no con-
flict of interest.

AuThor ConTrIBuTIon sTATeMenT: L.I.L., S.P., and 
M.L. contributed to write the original draft and conducted 
the statistical analysis; M.L. and A.M. contributed to the 
investigation phase; G.C., A.P., S.M. and M.C. provided 
substantial comments to the results and contributed to the 
design and interpretation of the research; M.C. contributed 
to the study design, supervision and data curation; M.C. and 
S.M. contributed to the review and editing of the manuscript.

deClArATIon on The use oF AI: None.

reFerenCes

1. Health and Safety Executive (HSE) Achieving the 
 Revitalizing Health and Safety Targets. Statistical Note 
on Progress Measurement 2001.

2. Ross DJ. Ten Years of the SWORD Project. Surveil-
lance of Work-Related and Occupational Respiratory 
Disease. Clin. Exp. allergy J Br Soc Allergy Clin Immu-
nol. 1999;29:750–753. Doi: 10.1046/j.1365-2222.1999 
.00557.x.

3. Cherry NM, Meyer JD, Holt DL, Chen Y,  McDonald 
JC. Surveillance of Work-Related Diseases by Oc-
cupational Physicians in the UK: OPRA 1996-1999. 
Occup Med. (Lond). 2000;50:496–503. Doi: 10.1093 
/occmed/50.7.496

4. Esterhuizen TM, Hnizdo E, Rees D, et al. Occupational 
Respiratory Diseases in South Africa--Results from 
SORDSA, 1997-1999. S Afr Med J. 2001;91:502–508.

5. Karjalainen A, Aalto L, Jolanki R, Keskinen H,   
Makinen I, S.A. Occupational Diseases in Finland in 1999; 
Helsinki: Finnish Institute of Occupational Health, 2001.



Quality Assessment of Occupational Disease Reports 11

30. van der Molen HF, Foresti C, Daams JG, Frings-Dresen 
MHW, Kuijer PPFM. Work-Related Risk Factors for 
Specific Shoulder Disorders: A Systematic Review and 
Meta-Analysis. Occup Environ Med. 2017; 74:745–755. 
Doi: 10.1136/oemed-2017-104339

31. Verbeek J, Mischke C, Robinson R, et al.. Occupa-
tional Exposure to Knee Loading and the Risk of 
 Osteoarthritis of the Knee: A Systematic Review and a 
Dose-Response Meta-Analysis. Saf Health Work. 2017;8: 
130–142. Doi: 10.1016/j.shaw.2017.02.001

32. Pauling JD, Hughes M, Pope JE. Raynaud’s 
 Phenomenon-an Update on Diagnosis, Classification 
and Management. Clin Rheumatol. 2019;38:3317–3330. 
Doi: 10.1007/s10067-019-04745-5

33. Hulshof CTJ, Pega F, Neupane S, et al. The Prevalence 
of Occupational Exposure to Ergonomic Risk Factors:  
A Systematic Review and Meta-Analysis from the 
WHO/ILO Joint Estimates of the Work-Related Bur-
den of Disease and Injury. Environ Int. 2021;146:106157. 
Doi: 10.1016/j.envint.2020.106157

34. Siemiatycki J, Lavoué J. Availability of a New Job- 
Exposure Matrix (CANJEM) for Epidemiologic and 
Occupational Medicine Purposes. J Occup Environ  
Med. 2018;60:e324–e328. Doi: 10.1097/JOM.00000000 
00001335

35. Aekplakorn W, Suriyawongpaisal P, Methawikul, T. The 
Diagnosis and Reporting of Occupational Diseases: The 
Performance of Physicians in Thailand. Southeast Asian J 
Trop Med Public Health. 2002; 33:188–192.

36. Campo G, Mattioli S, Cocco P, et al. Marel: From 
the Network of Occupational Medicine Consultation 
Centres to the Analysis of Occupational Exposure 
Data. Med Lav. 2018;108:5–12. Doi: 10.23749/mdl.
v108i1-S.6971

37. Shofer S, Haus BM, Kuschner WG. Quality of Occu-
pational History Assessments in Working Age Adults 
with Newly Diagnosed Asthma. Chest. 2006;130: 
455–462. Doi:10.1378/chest.130.2.455.

20. Campo G, Leva A, Montanari P, Papale AG. di LM. 
MALPROF 2019-2020 - L’undicesimo Rapporto INAIL –  
Regioni Sulle Malattie Professionali; 2023.

21. Decree of the President of the Republic (DPR) No. 1124 
of 30 June 1965 (Decreto 30 Giugno 1965 n. 1124 –  
Testo Unico Delle Disposizioni per l’assicurazione 
Obbligatoria Contro Gli Infortuni Sul Lavoro e Le 
 Malattie Professionali).

22. Spreeuwers D, de Boer AGEM, Verbeek JHAM, van 
Beurden MM, van Dijk FJH. Diagnosing and Report-
ing of Occupational Diseases: A Quality Improvement 
Study. Occup Med. (Lond). 200;58:115–121. Doi: 10.1093 
/occmed/kqm146.

23. Violante FS. Criteria for Diagnosis and Attribution of 
an Occupational Musculoskeletal Disease. Med Lav. 
2020;111:249–268. Doi:10.23749/mdl.v111i4.10340

24. Palmer K, Walker-Bone K, Linaker C, et al. The South-
ampton Examination Schedule for the Diagnosis of 
Musculoskeletal Disorders of the Upper Limb. Ann 
Rheum Dis. 2000;59:5–11. Doi: 10.1136/ard.59.1.5.

25. Alonso-Coello P, Schünemann HJ, Moberg J, et al. 
GRADE Evidence to Decision (EtD) Frameworks: A 
Systematic and Transparent Approach to Making Well 
Informed Healthcare Choices. 1: Introduction. BMJ. 
2016;353:i2016. Doi:10.1136/bmj.i2016

26. Alonso-Coello P, Oxman AD, Moberg J, et al. GRADE 
Evidence to Decision (EtD) Frameworks: A Systematic 
and Transparent Approach to Making Well Informed 
Healthcare Choices. 2: Clinical Practice Guidelines. 
BMJ. 2016;353:i2089. Doi:10.1136/bmj.i2089

27. Walker HK, Hall WD, Hurst JW. Clinical Methods: 
The History, Physical, and Laboratory Examination; Eds.; 
Boston, 1990; ISBN 0-409-90077-X.

28. Sackett DL. The Rational Clinical Examination. A 
Primer on the Precision and Accuracy of the Clinical 
Examination. JAMA. 1992;267:2638–2644.

29. Kuijer PPFM, Verbeek JH, Seidler A, et al. Work- Relatedness 
of Lumbosacral Radiculopathy Syndrome: Review and 
Dose-Response Meta-Analysis. Neurology. 2018;91: 
558–564. Doi: 10.1212/01.wnl.0000544322.26939.09



Lecca et al12
Ta

bl
e S

1.
 L

ev
el 

of
 e

vi
de

nc
e f

or
 d

ia
gn

os
is 

an
d 

ex
po

su
re

 as
 p

er
ce

nt
ag

e f
ro

m
 th

e t
ot

al,
 fo

llo
wi

ng
 V

io
lan

te
’s 

cr
ite

ria
Le

ve
l o

f e
vi

de
nc

e f
or

 d
ia

gn
os

is 
(%

)
Le

ve
l o

f e
vi

de
nc

e f
or

 ex
po

su
re

 (%
)

E
va

lu
at

or
In

su
ffi

ci
en

t
Po

ss
ib

le
Pr

ob
ab

le
Ve

ry
 

pr
ob

ab
le

N
ea

r 
ce

rt
ai

n
E

va
lu

at
or

In
su

ffi
ci

en
t

Po
ss

ib
le

Pr
ob

ab
le

Ve
ry

 
pr

ob
ab

le
N

ea
r 

ce
rt

ai
n

Bi
lat

er
al 

rh
iz

oa
rth

ro
sis

 
an

d 
bi

lat
er

al 
ra

di
o-

ca
rp

al 
ar

th
ro

sis
 o

f t
he

 
ha

nd
s, 

n.
 1

 (1
%

)

1
0

0
0

10
0

0
1

0
10

0
0

0
0

2
0

0
0

10
0

0
2

0
10

0
0

0
0

3
0

0
0

10
0

0
3

0
10

0
0

0
0

4
0

0
0

10
0

0
4

0
10

0
0

0
0

M
ea

n
0

0
0

10
0

0
M

ea
n

0
10

0
0

0
0

C
ar

pa
l t

un
ne

l 
sy

nd
ro

m
e, 

n.
5 

(4
.8

%
)

1
20

20
20

40
0

1
60

40
0

0
0

2
40

0
20

40
0

2
60

40
0

0
0

3
40

0
20

40
0

3
60

40
0

0
0

4
40

20
0

40
0

4
60

40
0

0
0

M
ea

n
35

10
15

40
0

M
ea

n
60

40
0

0
0

C
er

vi
ca

l d
isc

 
he

rn
ia

tio
n,

 n
. 2

 
(1

.9
%

)

1
0

0
0

10
0

0
1

0
50

50
0

0
2

0
0

0
10

0
0

2
0

50
50

0
0

3
0

0
10

0
0

0
3

0
50

50
0

0
4

0
0

50
50

0
4

0
50

50
0

0
M

ea
n

0
0

37
,5

62
,5

0
M

ea
n

0
50

50
0

0
D

eg
en

er
at

iv
e 

m
en

isc
op

at
hy

, 
n.

6 
(5

.8
%

)

1
16

,7
0

0
83

,3
0

1
16

,7
50

33
,3

0
0

2
16

,7
0

0
83

,3
0

2
16

,7
50

33
,3

0
0

3
16

,7
0

16
,7

66
,7

0
3

16
,7

50
33

,3
0

0
4

16
,7

0
0

83
,3

0
4

33
,3

33
,3

33
,3

0
0

M
ea

n
16

,7
0

4,
18

79
,1

5
0

M
ea

n
20

,8
5

45
,8

3
33

,3
0

0
Pe

ria
rth

rit
is 

of
 

th
e s

ho
ul

de
r, 

n.
4 

(3
.8

%
)

1
0

25
50

25
0

1
25

75
0

0
0

2
0

50
25

25
0

2
25

75
0

0
0

3
0

50
25

25
0

3
25

75
0

0
0

4
0

75
0

25
0

4
25

75
0

0
0

M
ea

n
0

50
25

25
0

M
ea

n
25

75
0

0
0



Quality Assessment of Occupational Disease Reports 13
E

lb
ow

 
te

nd
in

op
at

hi
es

, 
n.

 1
5 

(1
4.

8%
)

1
0

20
0

80
0

1
20

66
,7

13
,3

0
0

2
6,

7
13

,3
0

80
0

2
20

66
,7

13
,3

0
0

3
20

6,
7

13
,3

60
0

3
20

73
,3

6,
7

0
0

4
20

6,
7

0
73

,3
0

4
26

,7
60

13
,3

0
0

M
ea

n
11

,6
8

11
,6

8
3,

33
73

,3
3

0
M

ea
n

21
,6

75
66

,6
8

11
,6

5
0

0
Lu

m
ba

r d
isc

 
he

rn
ia

tio
n,

 n
. 2

7 
(2

6%
)

1
14

,8
11

,1
14

,8
55

,6
3,

7
1

29
,6

55
,6

14
,8

0
0

2
22

,2
3,

7
18

,5
51

,9
3,

7
2

33
,3

51
,9

14
,8

0
0

3
18

,5
14

,8
11

,1
51

,9
3,

7
3

33
,3

55
,6

11
,1

0
0

4
18

,5
22

,2
0

59
,3

0
4

29
,6

51
,9

18
,5

0
0

M
ea

n
18

,5
13

,0
11

,1
54

,7
2,

8
M

ea
n

31
,4

5
53

,7
5

14
,8

0
0

Lu
m

ba
r 

sp
on

dy
lo

di
sc

o -
 

pa
th

y, 
n.

14
  

(1
3.

5%
)

1
0

0
0

92
,9

7,
1

1
0

85
,7

14
,3

0
0

2
0

0
7,

1
85

,7
7,

1
2

0
85

,7
14

,3
0

0
3

0
0

7,
1

78
,6

14
,3

3
0

92
,9

7,
1

0
0

4
0

0
0

10
0

0
4

0
85

,7
14

,3
0

0
M

ea
n

0
0

3,
55

89
,3

0
7,

13
M

ea
n

0
87

,5
12

,5
0

0
N

oi
se

-in
du

ce
d 

oc
cu

pa
tio

na
l 

he
ar

in
g 

lo
ss

, n
.7

 
(6

.7
%

)

1
14

,3
0

0
85

,7
0

1
14

,3
57

,1
28

,6
0

0
2

14
,3

0
0

85
,7

0
2

14
,3

57
,1

28
,6

0
0

3
14

,3
0

14
,3

71
,4

0
3

14
,3

57
,1

28
,6

0
0

4
42

,9
0

0
57

,1
0

4
14

,3
57

,1
28

,6
0

0
M

ea
n

21
,4

5
0

3,
58

74
,9

8
0

M
ea

n
14

,3
57

,1
28

,6
0

0
A

rth
ro

sis
 o

f t
he

 
ha

nd
s, 

n.
1 

(1
%

)
1

0
0

0
10

0
0

1
0

10
0

0
0

0
2

0
0

0
10

0
0

2
0

10
0

0
0

0
3

0
0

0
10

0
0

3
0

10
0

0
0

0
4

0
0

0
10

0
0

4
0

10
0

0
0

0
M

ea
n

0
0

0
10

0
0

M
ea

n
0

10
0

0
0

0
Pu

lm
on

ar
y 

sil
ico

sis
, n

.1
 (1

%
)

1
0

0
0

10
0

0
1

10
0

0
0

0
0

2
0

0
0

10
0

0
2

10
0

0
0

0
0

3
0

0
0

10
0

0
3

10
0

0
0

0
0

4
0

0
0

10
0

0
4

10
0

0
0

0
0

M
ea

n
0

0
0

10
0

0
M

ea
n

10
0

0
0

0
0

Ta
bl

e S
1 

(C
on

tin
ue

d)



Lecca et al14
Le

ve
l o

f e
vi

de
nc

e f
or

 d
ia

gn
os

is 
(%

)
Le

ve
l o

f e
vi

de
nc

e f
or

 ex
po

su
re

 (%
)

E
va

lu
at

or
In

su
ffi

ci
en

t
Po

ss
ib

le
Pr

ob
ab

le
Ve

ry
 

pr
ob

ab
le

N
ea

r 
ce

rt
ai

n
E

va
lu

at
or

In
su

ffi
ci

en
t

Po
ss

ib
le

Pr
ob

ab
le

Ve
ry

 
pr

ob
ab

le
N

ea
r 

ce
rt

ai
n

Q
ua

dr
ice

ps
 

te
nd

in
op

at
hy

, 
n.

1 
(1

%
)

1
0

0
0

10
0

0
1

0
0

10
0

0
0

2
0

0
0

10
0

0
2

0
0

10
0

0
0

3
0

0
0

10
0

0
3

0
10

0
0

0
0

4
0

0
0

10
0

0
4

0
0

10
0

0
0

M
ea

n
0

0
0

10
0

0
M

ea
n

0
25

75
0

0
R

ay
na

ud
’s 

ph
en

om
en

on
, 

n.
1(

1%
)

1
10

0
0

0
0

0
1

0
0

10
0

0
0

2
10

0
0

0
0

0
2

0
0

10
0

0
0

3
10

0
0

0
0

0
3

0
0

10
0

0
0

4
10

0
0

0
0

0
4

0
0

10
0

0
0

M
ea

n
10

0
0

0
0

0
M

ea
n

0
0

10
0

0
0

Te
nd

in
iti

s o
f t

he
 

lo
ng

 h
ea

d 
of

 th
e 

bi
ce

ps
 b

ra
ch

ii,
 

n.
1 

(1
%

)

1
0

0
0

10
0

0
1

0
10

0
0

0
0

2
0

0
0

10
0

0
2

0
10

0
0

0
0

3
0

0
0

10
0

0
3

0
10

0
0

0
0

4
0

0
0

10
0

0
4

0
10

0
0

0
0

M
ea

n
0

0
0

10
0

0
M

ea
n

0
10

0
0

0
0

Te
nd

in
iti

s o
f t

he
 

su
pr

as
pi

na
tu

s, 
n.

18
 (1

7.
3%

)

1
11

,1
5,

6
0

77
,8

0
1

11
,1

72
,2

16
,7

0
0

2
11

,1
0

5,
6

83
,3

0
2

5,
6

72
,2

22
,2

0
0

3
11

,1
5,

6
11

,1
66

,7
5,

6
3

5,
6

77
,8

16
,7

0
0

4
11

,1
5,

6
0

83
,3

0
4

5,
6

72
,2

22
,2

0
0

M
ea

n
11

,1
4,

2
4,

18
77

,7
8

1,
4

M
ea

n
6,

98
73

,6
19

,4
5

0
0


