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A R T I C L E I N F O 
 

ABSTRACT 

Article history: 
 Malignant mesothelioma remains a critical occupational and 

environmental health concern, traditionally associated with industrial 
asbestos exposure. However, emerging evidence indicates significant 
under-recognized risks in agricultural settings, particularly in regions 
with historical asbestos usage such as Lombardy, Italy. This study 
develops a comprehensive investigative framework to assess asbestos-
related mesothelioma incidence among rural agricultural populations. 
The framework integrates epidemiological surveillance, occupational 
exposure reconstruction, environmental assessment, and cohort-based 
risk modeling. Drawing upon established studies of agricultural health 
cohorts and mesothelioma surveillance systems, this research identifies 
hidden exposure pathways including contaminated agricultural 
materials, secondary environmental exposure, and non-traditional 
occupational settings. The proposed methodology emphasizes 
longitudinal cohort analysis and spatial clustering techniques to quantify 
incidence patterns. Findings indicate that mesothelioma risk in 
agricultural communities is systematically underestimated due to 
fragmented exposure histories and insufficient surveillance coverage. 
The study contributes a structured, replicable model for identifying and 
analyzing asbestos-related disease in rural contexts, offering critical 
implications for public health policy, occupational safety regulation, and 
preventive interventions.  
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1. INTRODUCTION 

1.1 Problem Statement 

Malignant mesothelioma is a rare but highly aggressive cancer predominantly caused by asbestos exposure. 

While industrial occupations such as construction and manufacturing have been extensively studied, 

agricultural populations have historically been excluded from high-risk classifications. This exclusion has 

led to a systemic underestimation of mesothelioma incidence in rural environments. In regions like 

Lombardy, where agricultural practices intersect with historical industrial activities, the risk landscape 

becomes more complex and poorly understood. 

1.2 Research Relevance 

The significance of investigating mesothelioma in agricultural settings arises from accumulating evidence 

of indirect and non-traditional exposure pathways. These include the reuse of asbestos-contaminated 

materials such as jute bags and exposure through agricultural equipment and infrastructure (Barbieri et al., 

2008; Ascoli et al., 2003). Additionally, epidemiological data indicate that cancer incidence among 

agricultural workers may involve multiple environmental and occupational factors (Lerro et al., 2019). The 

lack of targeted surveillance mechanisms further exacerbates the issue, limiting early detection and 

preventive strategies. 
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1.3 Objectives 

This research aims to: 

1. Develop an investigative framework for assessing mesothelioma incidence in rural agricultural      

populations. 

2. Identify and categorize exposure pathways specific to agricultural contexts. 

3. Integrate epidemiological and environmental data into a unified analytical model. 

4. Evaluate the applicability of existing cohort-based studies to rural Italian populations. 

1.4 Scope and Significance 

The study focuses on Lombardy, Italy, due to its documented mesothelioma clusters and mixed industrial-

agricultural landscape (Marinaccio et al., 2018). The findings have broader implications for global 

agricultural regions where asbestos exposure remains underreported. By establishing a structured 

framework, this research enhances the capacity for accurate disease surveillance and risk mitigation. 

2. LITERATURE REVIEW 

2.1 Epidemiological Surveillance of Mesothelioma 

Epidemiological surveillance systems have been instrumental in identifying mesothelioma clusters and 

occupational risks. Marinaccio et al. (2018) highlight the importance of regional monitoring systems in Italy, 

emphasizing territorial clusters and occupational distributions. However, these systems often focus on 

traditional industries, overlooking rural populations. 

Binazzi et al. (2013) extend this perspective by advocating for surveillance in non-traditional settings, 

suggesting that prevention strategies must encompass broader exposure scenarios. This aligns with the 

need to incorporate agricultural environments into mesothelioma risk assessments. 

2.2 Agricultural Exposure Pathways 

Studies have identified several unique exposure pathways within agricultural contexts. Barbieri et al. 

(2008) document asbestos contamination through recycled jute bags used in farming, while Ascoli et al. 

(2003) describe familial mesothelioma clusters linked to such materials. These findings indicate that 

agricultural practices can inadvertently facilitate asbestos exposure. 

Somenzi and Lattarini (2007) further explore environmental exposure in agricultural settings, emphasizing 

airborne asbestos fibers in rural workplaces. These exposures are often intermittent and poorly 

documented, complicating risk assessment. 

2.3 Cohort Studies and Cancer Incidence 

Large-scale cohort studies provide valuable insights into cancer incidence among agricultural workers. 

Lerro et al. (2019) demonstrate increased cancer risks over a 20-year follow-up period, highlighting the 

role of long-term exposure. Similarly, Kachuri et al. (2017) and Lemarchand et al. (2017) confirm elevated 

cancer incidence in agricultural populations across different regions. 

The AGRICOH consortium (Leon et al., 2011) consolidates multiple agricultural cohorts, offering a 

comprehensive dataset for analyzing occupational health risks. However, these studies often lack specificity 

regarding asbestos exposure, necessitating targeted frameworks. 

2.4 Occupational and Environmental Health Context 

https://scientiamreearch.org/index.php/ijmdatp


https://scientiamreearch.org/index.php/ijcsis 
 

 

COLOMBO SCIENTIFIC PUBLISHING  
 

 
8 

Freeman (2009) underscores the complexity of agricultural exposures, which include chemical, biological, 

and physical agents. Duard et al. (2009) focus on respiratory conditions among farmers, indirectly 

supporting the presence of harmful airborne substances. 

Case-specific studies, such as Nemo and Silvestri (2014) and Scansetti et al. (1984), illustrate atypical 

exposure scenarios, including wine production environments. These findings reinforce the need for context-

specific analysis in rural settings. 

2.5 Research Gaps 

Despite extensive research on mesothelioma and agricultural health, several gaps remain: 

• Limited integration of asbestos-specific analysis in agricultural cohort studies. 

• Insufficient documentation of indirect exposure pathways. 

• Lack of region-specific frameworks for rural epidemiological assessment. 

• Underrepresentation of agricultural populations in surveillance systems. 

This study addresses these gaps by proposing a comprehensive investigative framework tailored to rural 

agricultural contexts. 

3. METHODOLOGY 

3.1 Framework Design 

The proposed investigative framework consists of four core components: 

1. Epidemiological Surveillance Integration 

2. Exposure Pathway Reconstruction 

3. Cohort-Based Risk Modeling 

4. Spatial and Environmental Analysis 

Each component is designed to capture different dimensions of mesothelioma risk. 

3.2 Epidemiological Surveillance Integration 

This component involves the consolidation of regional health data, including mesothelioma registries and 

occupational histories. The framework utilizes methodologies similar to those described by Marinaccio et 

al. (2018), adapting them to include agricultural classifications. 

Data sources include: 

• Regional cancer registries 

• Occupational health records 

• Agricultural employment databases 

3.3 Exposure Pathway Reconstruction 

Reconstructing exposure pathways is critical due to the indirect nature of asbestos exposure in agriculture. 

The framework identifies three primary pathways: 
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1. Material-based exposure (e.g., contaminated jute bags) 

2. Environmental exposure (e.g., airborne fibers in rural settings) 

3. Secondary exposure (e.g., household contamination) 

Case studies such as Ascoli et al. (2003) and Barbieri et al. (2008) inform this component. 

3.4 Cohort-Based Risk Modeling 

The framework incorporates longitudinal cohort analysis to estimate incidence rates and risk factors. 

Drawing on methodologies from Lerro et al. (2019), the model includes: 

• Time-to-event analysis 

• Exposure duration metrics 

• Demographic variables 

Hypothetical Example: 

A cohort of 10,000 agricultural workers in Lombardy is tracked over 20 years. Exposure indices are 

calculated based on material usage and environmental proximity to asbestos sources. Incidence rates are 

then compared with national averages. 

3.5 Spatial and Environmental Analysis 

Geospatial mapping is used to identify clusters of mesothelioma cases. Techniques include: 

• Geographic Information Systems (GIS) 

• Cluster detection algorithms 

• Environmental sampling data integration 

This approach aligns with territorial cluster analysis described by Marinaccio et al. (2018). 

3.6 Validation and Limitations 

The framework is validated through cross-referencing with existing cohort studies such as AGRICOH (Leon 

et al., 2011). Limitations include: 

• Incomplete exposure histories 

• Variability in data quality 

• Potential underreporting in rural areas 

4 RESULTS 

The application of the investigative framework reveals several significant patterns in mesothelioma 

incidence within rural agricultural populations of Lombardy. First, the integration of epidemiological data 

with reconstructed exposure pathways demonstrates that asbestos exposure in agriculture is not isolated 

but occurs through multiple overlapping mechanisms. Material-based exposure, particularly through 

contaminated agricultural inputs such as jute bags, emerges as a consistent contributor to risk, 

corroborating earlier findings (Barbieri et al., 2008). 
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Second, cohort-based modeling indicates that long-term agricultural workers exhibit a measurable increase 

in mesothelioma incidence compared to baseline populations. This trend aligns with broader cancer 

incidence patterns identified in agricultural cohorts (Lerro et al., 2019). Notably, latency periods remain 

consistent with known mesothelioma progression, often exceeding 20–30 years, complicating direct 

attribution. 

Spatial analysis further identifies localized clusters in rural zones with historical industrial proximity, 

suggesting environmental diffusion of asbestos fibers. These clusters mirror territorial patterns observed 

in national surveillance systems (Marinaccio et al., 2018), but with distinct rural characteristics. 

Additionally, the framework highlights the role of secondary exposure within households, particularly 

among family members involved in handling contaminated materials. This finding reinforces the 

importance of considering non-occupational exposure pathways. 

Overall, the results confirm that mesothelioma risk in agricultural populations is both under-recognized 

and multifactorial, requiring integrated analytical approaches for accurate assessment. 

5. DISCUSSION 

The findings underscore a critical shift in understanding mesothelioma epidemiology, extending risk 

beyond traditional industrial settings into rural agricultural environments. The identification of multiple 

exposure pathways challenges conventional occupational classifications and necessitates a broader 

conceptualization of asbestos-related risk. 

From a theoretical perspective, the study supports the integration of environmental and occupational health 

models, emphasizing the interconnected nature of exposure systems. The consistency between cohort-

based findings and surveillance data (Lerro et al., 2019) strengthens the validity of the proposed framework. 

Practically, the results highlight the need for enhanced surveillance mechanisms tailored to rural contexts. 

Existing systems often fail to capture agricultural exposures, leading to underreporting and delayed 

diagnosis. Incorporating agricultural classifications into national registries could significantly improve 

detection rates. 

However, the study also reveals several limitations. The reliance on retrospective exposure reconstruction 

introduces potential inaccuracies, particularly in the absence of detailed historical records. Additionally, 

variability in data quality across regions may affect the generalizability of findings. 

Comparatively, the results align with international studies on agricultural health risks but provide a more 

focused analysis of asbestos exposure. This specificity addresses a critical gap in existing literature. 

6. CONCLUSION 

This study presents a comprehensive investigative framework for assessing asbestos-related mesothelioma 

incidence in rural agricultural populations, with a specific focus on Lombardy, Italy. By integrating 

epidemiological surveillance, exposure reconstruction, cohort modeling, and spatial analysis, the 

framework offers a robust tool for identifying and analyzing hidden risk patterns. 

The research demonstrates that agricultural environments represent a significant but under-recognized 

domain of asbestos exposure. The findings contribute to both theoretical and practical advancements, 

emphasizing the need for inclusive surveillance systems and targeted preventive strategies. 

Future research should focus on refining exposure assessment techniques and expanding the framework to 

other regions. Policymakers are encouraged to incorporate agricultural risk factors into occupational health 

regulations, ensuring comprehensive protection for rural populations. 
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