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L'idea di una rassegna degli articoli scientifici pubblicati dai ricercatori su riviste internazionali, peer-
reviewed e indicizzate, nasce dalla necessita di dare visibilita a questo tipo di trasferimento dei risultati
delle attivita di ricerca anche al di fuori della comunita scientifica. Infatti, questa produzione, benché
contribuisca significativamente al prestigio dell'lstituto, & difficilmente fruibile al di fuori di un ristretto
gruppo di specialisti, in quanto gli argomenti sono molto tecnici, viene pubblicata in lingua inglese, e non
sempre le riviste sono accessibili gratuitamente. Gli articoli vengono menzionati, solo con la citazione,
nei consuntivi annuali dei piani di attivita, che hanno perd una ben diversa finalita e diffusione.

La raccolta dei lavori pubblicati nel terzo trimestre 2025 consta di 16 articoli nei quali almeno uno degli
autori & un ricercatore Inail. La multidisciplinarieta che caratterizza le tematiche affrontate, il cui filo
conduttore e sempre la salute e sicurezza del lavoro, rispecchia la natura dei dipartimenti scientifici.
L'indice degli articoli & presentato in ordine alfabetico e contiene i collegamenti ipertestuali alle schede
riassuntive, che riportano il titolo, i nomi degli autori, I'abstract in inglese, un breve sunto in italiano che
ne rende il contenuto fruibile ad un’ampia platea di lettori e il link al full text (nel caso di riviste open
access) per consentire la lettura dell'articolo originale a chi sia interessato.

Tra gli articoli scientifici pubblicati sul presente numero si segnala Guidance on minimum information
requirements (MIR) from designing to reporting human biomonitoring (HBM), che affronta il tema
dellimportanza di linee guida armonizzate e condivise a livello internazionale al fine di comparare gli esiti
degli studi sul biomonitoraggio umano. Gli autori fanno parte del Global human biomonitoring
community network (HBM Global Network).

Si segnala, inoltre, I'articolo Automatic generation of job safety reports with explainable RAG-Based LLMs, che
illustra la sperimentazione di un sistema di intelligenza artificiale in grado di redigere report di sicurezza
sul lavoro partendo dalle descrizioni degli incidenti. Il sistema sviluppato € in grado di esplicitare il proprio
processo di analisi, evidenziando termini e concetti che hanno guidato la generazione del report.

Giovanna Tranfo
Direttrice del Dipartimento di medicina,
epidemiologia, igiene del lavoro e ambientale

Corrado Delle Site
Direttore del Dipartimento innovazioni tecnologiche e sicurezza degli impianti,
prodotti e insediamenti antropici
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A NOVEL MACRO-LEVEL MODEL IN EVALUATING HEALTH AND SAFETY TRAINING BASED ON
VIRTUAL REALITY

Pireddu A, Giliberti C, Innocenti A, Simeoni C, Bonafede M.

SUMMARY

This document proposes a new evaluation model to be applied to a training course on health and safety
at work based on virtual reality. The model refers to three macro-levels (design, delivery, and
evaluation), which extend throughout the training life cycle. At macro-level 1. design, the quality of the
model intended for the virtual reality experience is evaluated, as well as its adaptation to the work
environment and its compliance with applicable voluntary and mandatory standards; in macro-level 2.
delivery, the performance of the model, the individual reactions of users with headsets, their
performance and psycho-physical state, the time and score achieved are evaluated; in macro-level 3.
evaluation, the long-term effects of subjective training and the social and economic impact that virtual
reality training has had on the organisation are evaluated. The study investigates assessment models
for virtual reality-based occupational health and safety courses and identifies a model outlining general
criteria that can be adapted to several types of courses and different work sectors. By examining the
typical stages of the training life cycle and drawing on training evaluation models such as Kirkpatrick or
Molenda and Information and Communication Technology metrics, the study identifies the key
elements for assessing the effectiveness of virtual reality training in occupational health and safety.

BREVE SINTESI

E proposto un nuovo modello di valutazione dei corsi di formazione sulla sicurezza sul lavoro basato
sulla realta virtuale. Il modello si riferisce a tre macro-livelli (progettazione, erogazione e valutazione),
che si estendono per tutto il ciclo di vita della formazione. Lo studio indaga sui modelli di valutazione
per i corsi di salute e sicurezza sul lavoro basati sulla realta virtuale e identifica un modello che delinea
criteri generali adattabili a settori e ambienti diversi. Lo studio identifica gli elementi chiave per valutare
I'efficacia della formazione in realta virtuale nella salute e sicurezza sul lavoro.

CITAZIONE BIBLIOGRAFICA
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A SCOPING REVIEW ON MALE-MEDIATED DEVELOPMENTAL TOXICITY

Caporossi L, Castellano P, Paci E, Pigini D.

SUMMARY

Background: Developmental toxicity is defined as adverse effects induced either during pregnancy or
as a result of parental exposure. While considerable attention has been devoted to maternal exposure
to such chemicals, the role of paternal exposure has often been regarded as less significant. Objective:
This study aims to highlight the impact of male-mediated developmental toxicity. Methods: An online
search was conducted using PubMed, Scopus, and Google Scholar to identify studies focusing on
developmental toxicity in offspring associated with paternal exposure during the preconception period.
Results: The scientific literature - ranging from studies on pharmaceutical use to substances of abuse
(notably tobacco, alcohol, opioids, and cannabinoids), as well as occupational and environmental
exposure to specific compounds (e.g., phthalates, certain organic solvents, pesticides) - indicates that
paternal exposure to developmental toxicants can adversely affect offspring health through various
biochemical mechanisms. Conclusions: There is substantial experimental evidence of male-mediated
developmental toxicity for various chemicals, demonstrating a particular vulnerability of the male germ
line to transmissible effects. Several mechanisms have been proposed to explain the biochemical
pathways underlying this toxicity. Evidence in humans is more challenging to interpret; however,
numerous findings - both concerning substances of abuse and occupational exposures - raise concerns
regarding the potential developmental risks to offspring.

BREVE SINTESI

Quando si parla di esposizione a sostanze tossiche per lo sviluppo del feto si tende a concentrarsi
sull'esposizione materna. La review presentata va invece a sottolineare il ruolo dell'esposizione paterna
in eta preconcezionale nellinsorgenza di patologie per lo sviluppo del feto. Sono descritti i principali
meccanismi biochimici alla base di tali evidenze scientifiche e illustrate le maggiori evidenze
epidemiologiche.

CITAZIONE BIBLIOGRAFICA
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AUTOMATIC GENERATION OF JOB SAFETY REPORTS WITH EXPLAINABLE RAG-BASED LLMS

Bernardi ML, Cimitile M, Panella G, Pecori R, Simoncelli G.

SUMMARY

Monitoring workplace activities is critical for ensuring job safety. Generative artificial intelligence (Gen-
Al) and Human-centered artificial intelligence (Hum-Al) can suggest new trustworthy solutions to
automate these monitoring procedures, ensuring improved work accident prevention. In this paper, we
present a novel framework that combines Retrieval augmented generation (RAG) with explainable LLMs
to automatically generate job safety reports from unstructured accident descriptions. Our method
integrates embeddings like BERT and SciBERT and explainable Al exploiting Layer-Wise relevance
propagation (LRP) to highlight root causes of accidents within the generated reports. We evaluate
multiple LLMs, including LLaMA 3.1, Mixtral-8x7B, and DeepSeek v2, on the Aviation safety reporting
system (ASRS) dataset. Results show that our best configuration (Mixtral-8x7B with SciBERT) achieves
F1-scores up to 0.909 and GLEU and METEOR scores above 0.3 and 0.2. These findings demonstrate the
effectiveness and interpretability of the proposed system in real-world job safety contexts and how the
proposed approach could assist safety experts or inspectors more explicitly.

BREVE SINTESI

L'articolo illustra lo sviluppo di un sistema di intelligenza artificiale in grado di redigere
automaticamente report di sicurezza sul lavoro a partire dalle descrizioni degli incidenti.

Il modello non si limita a produrre testi coerenti, ma rende esplicito il proprio processo di analisi,
evidenziando i termini e i concetti che hanno guidato la generazione del report.

Sperimentato su un ampio archivio di casi del settore aeronautico, il sistema ha mostrato un'elevata
accuratezza e affidabilita.

Questa innovazione rappresenta un potenziale strumento di supporto per ispettori e tecnici della
prevenzione, facilitando la stesura di documenti piu completi, rapidi e trasparenti, a beneficio della
qualita delle indagini e delle strategie di prevenzione degli incidenti.

CITAZIONE BIBLIOGRAFICA
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BEYOND BOUNDARIES: HOW AUTONOMY AND TECHNOLOGY PROMOTE WORK ENGAGEMENT
AND WELL-BEING IN REMOTE WORKERS

Olivo I, Ghezzi V, Marzocchi |, Fusco L, Spinella F, Isolani S, Ronchetti M, Ghelli M, Russo S, Barbaranelli C,
Persechino B, lavicoli S.

SUMMARY

This longitudinal investigation explores the role of technology as resource and job autonomy in
influencing remote workers’ engagement and private lives during the transition to remote work,
spurred by the COVID-19 pandemic. Data of 194 employees of the Italian public administration were
collected across three time points: pre-remote work (TO, December 2018), limited remote work (TT,
December 2019), and full-time remote work during the pandemic (T2, July 2020).

The findings showed that job autonomy and technology as resources enhance work engagement, while
engaged workers develop a more positive perception of technological tools. Notably, engagement did
not predict autonomy, likely due to contextual constraints such as the abrupt transition to full-time
remote work.

The perception of technology as a resource significantly improved private life outcomes. These insights
underline the critical role of tailored technological support and organizational policies in fostering a
productive and balanced remote work environment, enabling organizations to better meet the needs
of their workforce.

BREVE SINTESI

Lo studio longitudinale in 3 tempi ha analizzato il ruolo del lavoro da remoto, della tecnologia e
dell'autonomia lavorativa sul benessere dei lavoratori in una PA durante la pandemia COVID-19. |
risultati mostrano che I'autonomia e la tecnologia migliorano il coinvolgimento lavorativo, 'accettabilita
degli strumenti tecnologici con ricadute positive sulla vita privata. L'importanza di fornire supporto
tecnologico mirato e politiche organizzative efficaci favorisce un ambiente di lavoro sano.

CITAZIONE BIBLIOGRAFICA
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BIOMETHANE PRODUCTION PLANTS: A CASE STUDY AIMED AT ATEX ZONES CLASSIFICATION

Lauri R.

SUMMARY

Biomethane is the purified version of biogas and it is one of the main renewable gases of the future
and available to help decarbonise the European Union (EU) energy system. For these reasons, there is
a clear need to increase the biomethane production by 2030, as reported in the RepowerEU (18 May
2022). In particular, the european biomethane production needs to reach 35 billion m3 by 2030. The
strategic biomethane importance requires a specific attention to the production plants safety. Indeed,
one of the main hazards associated with its production process is the possible formation of potentially
explosive atmospheres (Atex zones) due to accidental releases from several components, such as
valves, flanges, compressors, etc. The paper is focused on a biomethane production plant and the goal
is the classification of Atex zone, which could be generated by a potential biofuel release from the
compressor. In the paper, a specific software has been used to study the biofuel outflow from the
potential emission source (compressor) and classify the zone (hazardous or non-hazardous area).

BREVE SINTESI

L'articolo descrive un caso studio finalizzato alla classificazione di una zona Atex, generata da una
potenziale sorgente di rilascio di biometano, presente negli impianti dedicati alla sua produzione.

CITAZIONE BIBLIOGRAFICA
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d-TV-DBN: A HIERARCHICAL AND DISTRIBUTED ARCHITECTURE FOR SCALABLE CYBER-PHYSICAL
ANOMALY DETECTION WITH BAYESIAN NETWORKS

Guarino S, Vitale F, Del Prete E, Faramondi L, Mazzocca N, Setola R.

SUMMARY

The wide availability of diverse data from monitoring industrial cyber-physical systems enables data-
driven anomaly detection. In particular, the scientific literature has addressed explainable cyber-
physical anomaly detection using Bayesian networks, involving decision fusion from an ensemble of
detectors. However, the aggregation of multiple decisions from different detectors within a single
Bayesian network may negatively affect anomaly detection performance due to the heterogeneity of
distributed environments. Furthermore, such decision fusion may be affected by scalability issues due
to Bayesian inference being NP-hard. To address these issues, we present d-TV-DBN, a hierarchical and
distributed architecture to scale cyber-physical anomaly detection with the state-of-the-art ensemble
decision fusion technique based on Time-varying dynamic bayesian networks. We provide a Proof-of-
Concept evaluation of d-TV-DBN and evaluate its scalability and detection performance, comparing the
results with several ensemble decision fusion approaches. The results demonstrate that the proposed
d-TV-DBN outperforms the current state-of-the-art decision fusion techniques while maintaining a
remarkably low mean inference time for reaching the final decision.

BREVE SINTESI

La vasta disponibilita di dati eterogenei provenienti dal monitoraggio dei sistemi cibernetico-fisici
industriali consente il rilevamento delle anomalie basato sui dati. In particolare, la letteratura scientifica
ha affrontato il rilevamento spiegabile delle anomalie nei sistemi cibernetico-fisici utilizzando reti
bayesiane, coinvolgendo la fusione decisionale da un insieme di rilevatori. Tuttavia, I'aggregazione di
piu decisioni provenienti da diversi rilevatori allinterno di un’unica rete bayesiana pud influire
negativamente sulle prestazioni del rilevamento delle anomalie a causa dell'eterogeneita degli ambienti
distribuiti. Inoltre, tale fusione decisionale pud essere soggetta a problemi di scalabilita, poiché
linferenza bayesiana & un problema NP-difficile.

Per affrontare queste problematiche, presentiamo d-TV-DBN, un'architettura gerarchica e distribuita
per scalare il rilevamento delle anomalie nei sistemi cibernetico-fisici, basata sulla tecnica
allavanguardia di fusione decisionale tramite reti bayesiane dinamiche a variazione temporale.
Forniamo una valutazione Proof-of-Concept di d-TV-DBN e ne analizziamo la scalabilita e le prestazioni
di rilevamento, confrontando i risultati con diversi approcci di fusione decisionale. | risultati dimostrano
che il modello proposto d-TV-DBN supera le attuali tecniche di fusione decisionale allavanguardia,
mantenendo al contempo un tempo medio di inferenza sorprendentemente basso per giungere alla
decisione finale.

CITAZIONE BIBLIOGRAFICA
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ESTIMATING WORKERS' PHYSICAL EFFORT DURING ISOMETRIC CONTRACTIONS THROUGH sEMG:
THE ROLE OF FEATURE SELECTION

Billardello R, Tamantini C, Cordella F, Scotto di Luzio F, Varrecchia T, Chini G, Draicchio F, Ranavolo A, Zollo L.

SUMMARY

In industry 5.0, exoskeletons have been proposed to mitigate risks of injury by supporting workers
during repetitive tasks, with surface Electromyography (sSEMG) showcasing their effects. Existing studies
have evaluated exoskeletons by comparing muscle activity with and without the device, a systematic
investigation of which sEMG features most effectively reflect muscle fatigue during prolonged arm
elevation is still missing. This study aims to evaluate the effectiveness of different SEMG features in
estimating perceived physical effort during an overhead bolting-unbolting task, performed by ten
participants both with and without a passive shoulder exoskeleton and how its use influences the
fatigue-related metrics. sEMG signals were collected from seven bilateral muscle groups, and fifteen
time, frequency, and spatial-domain features were extracted and correlated with two subjective effort
perception models. Our results highlight strong correlations between time-domain features and
perceived physical effort, that the exoskeleton provides a measurable fatigue-reducing effect, and that
spatial-domain features showed weak associations with perceived effort.

BREVE SINTESI

Nell'industria 5.0, gli esoscheletri sono stati proposti per mitigare i rischi di infortunio sostenendo i
lavoratori durante attivita ripetitive, con l'elettromiografia di superficie (SEMG) che ne dimostra gli
effetti. Studi esistenti hanno valutato gli esoscheletri confrontando I'attivita muscolare con e senza il
dispositivo, ma manca ancora un‘'indagine sistematica su quali caratteristiche sEMG riflettano meglio
I'affaticamento muscolare durante il sollevamento prolungato del braccio. Questo studio mira a
valutare l'efficacia di diverse caratteristiche SEMG nella stima dello sforzo fisico percepito durante
un'attivita di avvitamento e svitamento sopra la testa, eseguita da dieci partecipanti sia con che senza
un esoscheletro passivo per le spalle e come il suo uso influenzi le metriche di fatica. | segnali SEMG
sono stati raccolti da sette gruppi muscolari bilaterali e sono state estratte quindici caratteristiche
temporali, frequenziali e spaziali, che sono state correlate con due modelli di percezione soggettiva
dello sforzo. | risultati evidenziano forti correlazioni tra le caratteristiche temporali e lo sforzo fisico
percepito, che I'esoscheletro fornisce un effetto misurabile di riduzione della fatica e le caratteristiche
spaziali hanno mostrato deboli associazioni con lo sforzo percepito.

CITAZIONE BIBLIOGRAFICA
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GUIDANCE ON MINIMUM INFORMATION REQUIREMENTS (MIR) FROM DESIGNING TO REPORTING
HUMAN BIOMONITORING (HBM)

Jeddi MZ, Galea KS, Ashley-Martin J, Nassif J, Pollock T, Poddalgoda D, Kasiotis KM, Machera K, Koch HM, Lépez
ME, Chung MK, Kil J, Jones K, Covaci A, Bamai YA, Fernandez MF, Pasanen Kase R, Louro H, Silva M, Santonen T,
Katsonouri A, Castafio A, Quirds-Alcald L, Ziying Lin E, Pollitt K, Virgolino A, Scheepers PT], Melnyk LJ, Mustieles V,
Cafias Portilla Al, Viegas S, von Goetz N, Sepai O, Bird E, G6en T, Fustinoni S, Ghosh M, Dirven H, Kwon J-H,
Carignan C, Mizuno Y, Ito Y, Xia Y, Nakayama SF, Makris KC, Parsons PJ, Gonzales M, Bader M, Dusinska M,
Menouni A, Duca RC, Chbihi K, El Jaafari S, Godderis L, van Nieuwenhuyse A, Qureshi A, Ali |, Costa Trindade C,
Teixeira JP, Bartonova A, Tranfo G, Audouze K, Verpaele S, LaKind J, Mol H, Bessems J, Magagna B, Nasution
Waras M, Connolly A, Nascarella M, Yang W, Huang P-C, Lee J, Heussen H, Goksel O, Yunesian M, Yeung LWY,
Souza G, Vekic AN, Haynes EN, Hopf NB.

SUMMARY

Human biomonitoring (HBM) provides an integrated chemical exposures assessment considering all
routes and sources of exposure. The accurate interpretation and comparability of biomarkers of
exposure and effect depend on harmonized, quality-assured sampling, processing, and analysis.
Currently, the lack of broadly accepted guidance on minimum information required for collecting and
reporting HBM data, hinders comparability between studies.

The MIR-HBM guidance covers all phases of HBM from the design phase to the effective communication
of results. By carefully defining MIR for all phases, researchers and health professionals can make their
HBM studies and programs are robust, reproducible, and meaningful. This initiative represents an
important step toward harmonizing HBM practice and supports an ongoing dialogue among
policymakers, legal experts, and scientists to effectively address these challenges.

BREVE SINTESI

Il biomonitoraggio umano fornisce una valutazione integrata delle esposizioni chimiche considerando
tutte le vie e le fonti di esposizione. L'interpretazione accurata e la comparabilita dei biomarcatori di
esposizione ed effetto dipendono da un campionamento, una lavorazione e un'analisi armonizzati e di
qualita garantita. Attualmente, la mancanza di linee guida ampiamente accettate sulle informazioni
minime necessarie per la raccolta e la comunicazione dei dati HBM ostacola la comparabilita tra studi.
Le linee guida MIR-HBM coprono tutte le fasi dell'lHBM, dalla fase di progettazione alla comunicazione
efficace dei risultati. Definendo attentamente il MIR per tutte le fasi, i ricercatori e i professionisti della
salute possono garantire che i loro studi e programmi HBM siano solidi, riproducibili e significativi.
Questa iniziativa rappresenta un passo importante verso I'armonizzazione della pratica HBM e sostiene
un dialogo continuo tra responsabili politici, esperti legali e scienziati per affrontare efficacemente
queste sfide.
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INTERLABORATORY COMPARISON OF CULTURE- AND PCR-BASED METHODS FOR LEG/IONELLA
PNEUMOPHILA DETECTION IN DRINKING WATER SAMPLES

Scaturro M, Girolamo A, Bella A, Rota MC, Marella AM, Amari R, Ingrassia M, Barberis D, Romano C, Borney F,
Damasco F, Buratto MT, Fortin M, Caricato G, La Vecchia G, Casaburi F, Dragone M, Cavallaro M, Tozzi G,
Ceccarelli E, Coniglio MA, Agodi A, Coroneo V, Sanna A, Cristina ML, Spagnolo AM, Cristino S, Spiteri S, De Lellis
L, De Mirto D, Ferrari F, Guiso MG, Foti M, Graziano E, Franchi M, Felice A, Giammanco A, Fasciana T, Grucci
A, Ballarini E, Helfer F, Corradi I, Lagana P, Facciola A, Mansi A, Marcelloni AM, Marchesi |, Bargellini A, Mari
M, Palmieri S, Miana P, Della Sala S, De Giglio O, Montagna MT, Diella G, Moschin A, Lugarini G, Ottaviano C,
Caprini A, Rossi AM, Pagano M, Talini M, Gestri D, Vespa G, Croce C, Viggiani M, Livi S, Ricci ML.

SUMMARY

The European Directive 2020/2184 concerning the quality of water for human consumption now includes
Legionella among the pathogens for assessment in domestic water systems. It states that “for risk-based
verification and to complement spread-plate culture methods, rapid culture methods, non-culture-based
methods, and molecular-based methods may be used”. In this study, 33 laboratories across Italy analyzed water
samples ranging from 10 to 30 for the presence of Legionella pneumophila. Data generated from 817 samples
were collected and statistically analyzed. The Legiolert method allowed analysis with a smaller sample volume
(100 mL and 10 mL), compared to the standard culture method with which it was shown to be comparable with
K agreement values of 0.785 and 0.840 in the two mentioned volumes, respectively. The standard real-time PCR
method was more sensitive (93%) than the spread-plate culture method. Sensitivity values of 95.2% and 98.8%
were also obtained by comparing two new real-time PCR procedures with the spread-plate culture method,
tested to shorten the analysis, and the standard culture method. Finally, data obtained from the analysis of
drinking water samples with the spread-plate culture method using both Buffered charcoal yeast extract and
non-selective glycine vancomycin polymyxin cycloheximide media showed the greater capacity of the latter in the
recovery of Legionella (P < 0.0001). According to the European Directive 2020/2184, techniques already known
can be used for Legionella detection in addition to the standard culture method.

BREVE SINTESI

La Direttiva Europea 2020/2184 riguardante la qualita delle acque destinate al consumo umano ha inserito
Legionella tra gli agenti patogeni da valutare negli impianti idrici domestici. In questo studio, 33 laboratori in
tutta Italia hanno analizzato un numero di 817 campioni d'acqua. Il metodo Legiolert ha consentito I'analisi con
un volume di campione piu piccolo (100 ml e 10 ml), rispetto alla coltura con il quale si & dimostrato
comparabile (valori di concordanza K di 0,785 e 0,840 nei due volumi menzionati). Il metodo PCR real-time
standard si & rivelato piu sensibile (93%) rispetto al metodo di coltura. Infine, i dati ottenuti con il metodo di
coltura su piastra con terreno non selettivo, glicina, vancomicina, polimixina e cicloesimide hanno mostrato la
maggiore capacita di quest'ultimo nel recupero della Legionella (P < 0,0001).
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NATIONWIDE HEAT-RELATED WORKABILITY LOSS AND ADAPTATION MEASURES: DEVELOPMENT
OF A GEOSPATIAL TOOL TO SUPPORT WORK MANAGEMENT IN HEAT CONDITIONS

Guerri G, Crisci A, Capecchi V, Bonafede M, Marinaccio A, Morabito M.

SUMMARY

Heat reduces labor productivity, leading employers to adjust work schedules. However, no international
climate service exists for managing heat-related productivity losses. This study estimated summer
workability loss (WL) across Italy for various 8-hr work shifts and integrated the data into a WebGlIS tool
providing municipal-level insights. Global ERAS climatological data (2009 - 2017) was downscaled to a
2.5 km grid over Italy and the workability equation calculated WL for different shifts (5am -1 pm, 6 am
-2pm,7am-3pm,8am-4pm,9am -5 pm). The data was integrated into the Google Earth Engine
(GEE) App for improved visualization. Compared to WL for workers performing high metabolic rate tasks
in the sun, WL decreased significantly (p < 0.01) for moderate metabolic rate tasks in the sun (60%) and
for high metabolic rate tasks in the shade (over 90%). Starting shifts earlier than 9am reduced WL: by
4% starting 1 hour earlier and nearly halving WL starting 4 hr earlier (5 am). The GEE “Worklimate 2.0
App” (https://ee-worklimate.projects.earthengine.app/view/workabilityloss) visualizes these findings.
This study shows that rescheduling work hours and providing shade can significantly reduce WL in Italy,
though additional heat adaptation strategies are needed to fully mitigate WL. The GEE App is the first
international climate service for analyzing heat-related WL across working shifts.

BREVE SINTESI

Il caldo riduce la produttivita lavorativa. Lo studio ha stimato le perdite estive di lavoro (WL) in Italia per
turni di 8 ore, integrando i dati in una WebGIS (Worklimate 2.0). Anticipare I'inizio turno riduce WL (fino
al 50% iniziando alle 5). Lavorare all'ombra o con attivita moderate riduce ulteriormente le perdite. L'app
GEE é il primo servizio climatico internazionale per analizzare le WL da caldo e supportare strategie di
adattamento.
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OCCUPATIONAL AND SOCIAL DETERMINANTS OF MORTALITY FROM SUICIDE: AN ITALIAN
REGISTER-BASED CASE-CONTROL STUDY

Gariazzo C, Massari S, Taiano L, Bonafede M, Pompili M, Marinaccio A.

SUMMARY

Objectives: Occupational suicides are an emerging issue in occupational epidemiology. Risk factors like
economic sectors, professions and types of contracts are not well-investigated, particularly in Italy.
Methods: A case-control study was carried out using mortality data collected in Italy from 2005 to 2018.
We selected as cases those who died by suicide and as controls all other causes of death. The
occupational characteristics were retrieved from two administrative archives, considering a working
activity within the 3 years preceding the event. We fitted logistic regression models to calculate sex-
specific mortality odds ratios (MORs) by employment sector, type of contract, professional qualification
and working time. Results were adjusted for age class, education, marital status, professional status
and territorial factors.

Results: The study population included 8862 suicides and 177 027 controls. Unemployed workers were
found to have twice the risk compared with employed workers in both sexes. Education level and
marital status were found to be determinants for suicide. The sectors at higher risk for suicide included
the security and investigation in males (MOR = 2.34 (1.94 - 2.83)) and healthcare (MOR = 1.79 (1.39 -
2.30)) and residential social care (MOR = 1.55 (1.17 - 2.06)) in females only. Precarious work was
identified as a risk factor compared with permanent jobs (MORs = 1.29 - 2.08). Professions at higher risk
are health specialists, qualified professionals in personal health services, farmers and fishing/hunting
with different skills, and unqualified operators in fixed machinery, manufacturing, mining and
construction. Risks were sex-dependent.

Conclusions: The study highlights a potential role of occupation in the suicide risk and the need to
investigate specific sectors and professions.

BREVE SINTESI

Il lavoro analizza il ruolo dei determinanti occupazionali e sociali nel rischio di suicidio in Italia. A partire
dai dati di mortalita per il periodo tra il 2005 e il 2018, i risultati mostrano che la condizione di
disoccupazione € associata a un rischio di suicidio raddoppiato rispetto ad avere un‘occupazione stabile.
Alcuni settori lavorativi come la sicurezza, la sanita e l'assistenza residenziale, cosi come alcune
professioni sono individuati a rischio. Si evidenzia quanto il contesto lavorativo e sociale possa incidere
sulla salute mentale, sottolineando I'importanza di interventi mirati in ambito occupazionale.
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OCCUPATIONAL DISEASES RISK PREDICTION BY NEURAL NETWORKS

Montanari P.

SUMMARY

This study investigates the application of neural networks to predict the risk of occupational diseases
using data on workers and their work environments. The primary aim is to support occupational
physicians in worker health surveillance. Researchers used a dataset from the Italian MalProf national
surveillance system (2019 - 2023) and trained an ensemble of one-vs-all classifiers to recognize six
common disease categories. Model performance was assessed through accuracy, sensitivity, specificity,
positive predictive value (PPV), and negative predictive value (NPV). Results demonstrated strong
predictive capabilities. Specificity averaged above 0.920 across all six disease classes and exceeded
0.967 for five of them over 10 evaluation runs. Sensitivity also showed favorable results, averaging
above 0.920 for five classes. However, performance dropped for “Carpal tunnel syndrome and other
mononeuropathies of upper limb,” with an average sensitivity of 0.655. Future research directions
include improving neural network design, addressing data imbalance through oversampling, and
refining misclassification analysis to further enhance model accuracy and applicability in occupational
health settings.

BREVE SINTESI

Lo studio sperimenta l'uso di reti neurali per prevedere il rischio di malattie professionali, basandosi sui
dati del sistema di sorveglianza MalProf (2019 - 2023). Sono stati addestrati modelli per le sei piu
frequenti classi di malattie. | risultati mostrano buone prestazioni, con specificita media > 0,920 e
sensibilita > 0,920 in cinque classi. Solo la sindrome del tunnel carpale ha avuto sensibilita inferiore
(0,655). Futuri studi si concentreranno sull'ottimizzazione dell'architettura delle reti, sul
sovracampionamento per le classi meno rappresentate e sull'analisi delle classificazioni errate.
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OVERVIEW OF NATURALLY OCCURRING RADIOACTIVE MATERIALS (NORM) IN MINERAL
PROCESSING INDUSTRIES AND CONSIDERATION OF IONISING RADIATION IN LIFE CYCLE
ASSESSMENT - PART I. NORM INVENTORY

Dvorzhak A, Ugolini R, Venoso G, Leonardi F, Michalik B, Real A, Escribano A, Pérez-Sdnchez D, Vanhoudt N,
Kallio A, Nuccettelli C, Trotti F, Trevisi R, Fevrier L, Popic |.

SUMMARY

This study provides a systematic overview of NORM-related challenges in mineral processing industries,
focusing on phosphoric acid, titanium dioxide (TiO;) pigment, phosphate fertilizers, cement, and the
zircon/zirconium sector across several European countries. It examines the presence and behaviour of
Naturally occurring radionuclides (NOR) throughout the production chain - from raw materials,
processing stages, and final products to residues, wastes, and releases - while also considering the
potential reuse of by-products in the framework of a circular economy. The work contributes to
improving radiation protection knowledge, facilitating the safe management of residues and wastes,
and supporting regulatory decision-making. A novel aspect lies in the comparative approach: different
industries are analyzed with respect to legislative frameworks, NOR activity concentrations in various
NORM matrices, and the implications of exceeding exemption or clearance levels (1 kBq kg™), which
may require specific strategies for recovery or disposal. This comprehensive mapping is particularly
relevant for European countries pursuing Life cycle assessment (LCA) and circular economy goals,
where maximizing resource efficiency, minimizing waste, and extending product lifecycles are priorities.
Beyond Europe, the inventory and insights offered here provide valuable reference points for countries
beginning to map industrial practices involving NORM.

BREVE SINTESI

Questo studio analizza la presenza di radioattivita naturale (NORM) in settori industriali come acido
fosforico, TiO,, fertilizzanti, cemento e zirconio in Europa. Esamina materie prime, processi, prodotti e
scarti, valutandone rischi e possibili riusi nelleconomia circolare. | risultati aiutano a migliorare la
radioprotezione, la gestione dei rifiuti e le decisioni normative, offrendo un modello utile anche per
diversi Paesi.
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PROFILE OF SELECTED MICRORNAs AS MARKERS OF SEX-SPECIFIC ANTI-S/RBD RESPONSE TO
COVID-19 mRNA VACCINE IN HEALTH CARE WORKERS

Anticoli S, Dorrucci M, lessi E, Zaffina S, Carsetti R, Vonesch N, Tomao P, Ruggieri A.

SUMMARY

Sex-based immunological differences significantly influence
the outcome of vaccination, yet the molecular mediators
underpinning these differences remain largely elusive.
MicroRNAs (miRNAs), key post-transcriptional regulators of
gene expression, have emerged as critical modulators of
innate and adaptive immune responses. In this study, we
investigated the expression profile of selected circulating
mMiRNAs as potential biomarkers of sex-specific humoral
responses to the mRNA COVID-19 vaccine in a cohort of health
care workers. Plasma samples were collected longitudinally at s
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a defined time point (average 71 days) post-vaccination and analyzed using RT-qPCR to quantify a panel of
immune-relevant miRNAs. Anti-spike (anti-S) IgG titers were measured by chemiluminescent immunoassays.
Our results revealed sex-dependent differences in miRNA expression dynamics, with miR-221-3p and miR-
148a-3p significantly overexpressed in vaccinated female HCWs and miR-155-5p overexpressed in vaccinated
males. MiR-148a-3p showed a significant association with anti-S/RBD (RBD: receptor binding domain) IgG levels
in a sex-specific manner. Bioinformatic analysis for miRNA targets indicated distinct regulatory networks and
pathways involved in innate and adaptive immune responses, potentially underlying the differential immune
activation observed between males and females. These findings support the utility of circulating miRNAs as
minimally invasive biomarkers for monitoring and predicting sex-specific vaccine-induced immune responses
and provide mechanistic insights that may inform tailored vaccination strategies.
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BREVE SINTESI

Le differenze immunologiche legate al sesso influenzano in modo significativo l'esito della vaccinazione. |
microRNA (miRNA), regolatori post-trascrizionali chiave dell'espressione genica, sono emersi come modulatori
critici delle risposte immunitarie innate e adattive. Nello studio abbiamo esaminato il profilo di espressione di
mIRNA circolanti selezionati come potenziali biomarcatori delle risposte umorali specifiche per sesso al vaccino
mMRNA COVID-19 in una coorte di operatori sanitari. | nostri risultati hanno rivelato differenze dipendenti dal sesso
nelle dinamiche di espressione dei miRNA, con miR-221-3p e miR-148a-3p significativamente sovraespressi nelle
operatrici sanitarie vaccinate e miR-155-5p sovraespresso nei maschi vaccinati. Questi risultati supportano l'utilita
dei miRNA circolanti come biomarcatori per il monitoraggio e la previsione delle risposte immunitarie indotte dal
vaccino che possono essere utili per elaborare strategie di vaccinazione personalizzate.
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SAFE MANAGEMENT OF PRESSURE EQUIPMENT/ASSEMBLIES IN BIOREFINERIES: CASE STUDY OF A
REACTOR

Muratore A, Grillone G, Copelli S, Lauri R, Altamura N, Giannelli G, Nastasi V.

SUMMARY

In Europe some companies have started to modify part of their processes to allow the production of

biofuels from oily biomass. Considering both the new production processes and the new type of loaded

fluid, the user will have to manage the residual risk of the pressure equipment/assemblies (vessels,

exchangers, reactors, pipes, etc.). In order to manage such risks, some steps are required:

= Step 1: Nowadays, in EU, all pressure equipment/assemblies must be both designed and built
according to PED Directive.

= Step 2: In addition to design and manufacture, attention must be also paid to aspects related to
installation, use and any reasonably foreseeable improper use, identified by the manufacturer in the
use and maintenance manuals.

= Step 3: In the event that these establishments are regulated by the Seveso Directive, the operator
should have a general obligation to take all necessary measures to prevent major accidents, to
mitigate their consequences and to take recovery measures.

Furthermore, in case of flammable gases/vapours or combustible dusts presence, in accordance with

ATEX Directive, the employer is obliged to classify the areas, where potentially explosive atmospheres

could occur. Considering the three steps described above, the authors propose, through a case study,

appropriate measures to ensure a put into service of a reactor in an establishment for the production

of biofuels from oily biomass.

BREVE SINTESI

L'articolo illustra le principali indicazioni operative, basate sulle Direttive PED e Atex, per incrementare
il livello di sicurezza di componenti a pressione, che devono essere installati nelle bioraffinerie.
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THE VALUE OF STRUCTURED OCCUPATIONAL SAFETY DATA AND CLUSTER ANALYSIS: A CASE
STUDY FROM THE ITALIAN NATIONAL SURVEILLANCE SYSTEM

Guglielmi A, Leva A, Pellicci M, Gnoni MG, Tornese F.

SUMMARY

The collection and analysis of accident data are essential for implementing effective preventive
measures in occupational safety. Analyzing work-related injuries is a key step to improving safety across
sectors. However, data collection lacks standardization, making it a critical challenge. Quantitative
models can effectively identify root causes of injuries, but only when structured data is available. This
study highlights the benefits of adopting a standardized model for collecting and analyzing safety data.
It proposes the use of statistical methods on structured injury data. A case study on fatal injuries in
Italy’s construction sector (2002-2022) is presented, using data from the Infor.MO database, managed
by Inail, Regions, Autonomous Provinces, and Local Health & Safety Departments. A multi-step statistical
analysis - comprising optimal scaling, principal component analysis, and cluster analysis - was applied
to identify real accident scenarios and root causes. The structured data enabled the use of various
statistical techniques, allowing the extraction of meaningful insights into fatal injury patterns. The
results identified four main clusters of fatal injury scenarios, each with common, reliable causes. This
approach demonstrates both operational and strategic advantages of structured data: it helps uncover
root causes and enhances the effectiveness of prevention strategies.

BREVE SINTESI

Lo studio evidenzia i vantaggi dell'adozione di un modello standardizzato per la raccolta e analisi dei
dati sugli infortuni lavorativi (database del sistema nazionale Infor.MO, coordinato da Inail e Regioni) e
dell'applicazione di opportune tecniche statistiche (analisi delle componenti principali e cluster analysis)
con l'obiettivo di acquisire informazioni di dettaglio sui fattori causali degli eventi, utili in ottica
prevenzionale.
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