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 Occupational lung diseases (OLDs) constitute a major global health burden, 
arising from prolonged or repeated exposure to hazardous dusts, fumes, 
gases, fibers, and biological agents in the workplace. Despite advancements 
in industrial hygiene, these diseases remain prevalent, particularly in 
developing regions where occupational safety protocols are inadequate. 
OLDs encompass a wide spectrum of conditions, including occupational 
asthma, chronic obstructive pulmonary disease, hypersensitivity 
pneumonitis, pneumoconiosis, beryllium disease, and asbestos-related 
disorders, as well as pulmonary malignancies. Risk varies across 
occupational groups, from traditional coal miners and construction workers 
to emerging high-risk sectors such as stonemasonry, electronics 
manufacturing, agriculture, and healthcare. Environmental toxicants—
including silica, asbestos, metals, diesel exhaust, organic dusts, and 
nanoparticles—play critical roles in disease initiation and progression 
through direct cytotoxicity and immune-mediated mechanisms. Early 
identification of hazardous exposures, routine surveillance, molecular 
understanding of susceptibility, and strict workplace control measures are 
essential to reducing morbidity and mortality.  
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1. INTRODUCTION 

Occupational lung diseases (OLDs), also known as work-related lung diseases, are respiratory 

disorders caused or aggravated by exposure to harmful substances in the workplace. They arise from 

prolonged or repeated inhalation of dust, fumes, vapors, or chemicals and remain among the most 

preventable occupational illnesses. Industrial, mining, agricultural, and construction workers are 

particularly at risk due to continuous exposure to airborne irritants. OLDs represent a heterogeneous 

group of conditions, including occupational asthma, industrial bronchitis, chronic obstructive 

pulmonary disease (COPD), bronchiolitis obliterans, pneumoconiosis, hypersensitivity pneumonitis, 

lung fibrosis, and malignancies such as lung cancer and mesothelioma. These diseases may result 
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either from direct cytotoxic injury to lung tissue or from immune-mediated inflammatory reactions 

following exposure to various dusts, chemicals, or biological agents. Despite advances in occupational 

health standards, OLDs continue to pose a global health concern, particularly in developing nations 

where workplace safety measures are inadequate. Early recognition of hazardous exposures, periodic 

health surveillance, and effective preventive strategies are essential to reduce the burden of 

occupational lung diseases. [1-2] 

OCCUPATIONAL RISK GROUPS: 

Occupational lung diseases remain a major cause of morbidity and mortality worldwide. These 

conditions arise from prolonged or repeated inhalation of dusts, fumes, gases, or biological agents in 

the workplace. While traditional industries such as coal mining have long been associated with lung 

damage, recent trends show increasing cases in nontraditional occupations. Identifying high-risk 

populations and understanding exposure patterns are critical for developing effective preventive 

strategies and health policies. [3-4] 

Coal Mining and Traditional Industries: Coal miners are historically among the most affected 

workers, developing coal workers’ pneumoconiosis or “black lung disease.” This condition results 

from chronic inhalation of coal dust containing silica particles. Although coal mining has declined 

globally, surveillance programs continue to report new cases, particularly in regions with insufficient 

dust control. Persistent exposure to respirable crystalline silica remains a key factor in the resurgence 

of severe pneumoconiosis among miners, emphasizing the need for continuous monitoring and 

improved engineering controls. 

Emerging Industries and Silica Exposure: In addition to mining, several modern industries expose 

workers to dangerous levels of silica dust. These include stonemasonry, dental tool manufacturing, 

sandblasting, denim finishing, and jewelry production. Workers in these sectors often lack adequate 

protective equipment or ventilation systems, especially in low- and middle-income countries. Without 

effective occupational health regulations, many develop silicosis and chronic respiratory impairment 

at a young age. Implementing routine health surveillance, worker education, and exposure control 

technologies are vital preventive measures. 

Environmental and Specialized Occupational Exposures: Certain specialized professions are 

increasingly recognized as at-risk groups. Equestrian workers are exposed to dust and silica particles 

from sand-based arenas, which can cause chronic airway irritation. Similarly, military personnel 

stationed in arid environments face multiple hazards, including desert dust, vehicle exhaust, and burn 

pit emissions. These exposures are associated with increased rates of asthma, airway inflammation, 
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and small airway disease. Regular health monitoring and improved environmental control measures 

can help reduce respiratory morbidity in these populations. 

Healthcare and Service Sector Workers: Healthcare professionals face a distinct set of risks due to 

exposure to infectious agents such as Mycobacterium tuberculosis. High rates of latent tuberculosis 

infection among healthcare workers, particularly in developing countries, highlight the need for strict 

infection control measures and adequate ventilation systems in hospitals. Cleaning service workers are 

also prone to occupational asthma and chronic bronchitis due to frequent contact with irritant 

chemicals such as aldehydes and chlorine-based agents. Substituting hazardous products with safer 

alternatives and ensuring proper use of personal protective equipment can substantially lower these 

risks. 

Genetic and Molecular Susceptibility: Individual susceptibility to occupational lung diseases is 

influenced not only by environmental exposure but also by genetic and epigenetic factors. Variations 

in immune response genes and altered DNA methylation patterns can modify how the body reacts to 

harmful inhalants, influencing disease onset and progression. Understanding these molecular pathways 

may facilitate early diagnosis and the identification of genetically susceptible individuals, paving the 

way for personalized preventive strategies. 

2. ENVIRONMENTAL EXPOSURES AND OCCUPATIONAL LUNG DISEASE 

Occupational and environmental exposure to toxic substances continues to play a major role in the 

development of various lung diseases. Numerous agents—including metals, fibers, dusts, and fumes—

have been classified as carcinogenic or fibrogenic by international health organizations. These agents 

can cause a spectrum of pulmonary disorders, ranging from airway irritation and fibrosis to 

malignancies such as lung cancer and mesothelioma. [5-6] 

 Arsenic: Arsenic, a well-recognized Group 1 carcinogen, is a major cause of occupationally 

related lung cancer. Exposure commonly occurs in industries involving pesticides and copper 

smelting. Chronic inhalation of arsenic compounds leads to respiratory tract irritation, fibrosis, 

and increased cancer risk. 

 Asbestos: Asbestos, once widely used for insulation and fireproofing materials, remains one 

of the most notorious occupational carcinogens. Workers involved in demolition, renovation, 

or asbestos mining are at high risk of exposure. Asbestos fibers can cause several pulmonary 

conditions, including asbestosis, mesothelioma, pleural plaques, and lung carcinoma. Cigarette 

smoking significantly amplifies the carcinogenic effects of asbestos. Even decades after 

exposure, residents near mining centers continue to face elevated disease risk. 
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 Bis(Chloromethyl) Ether (BCME): BCME is an industrial compound known to induce small 

cell lung cancer. Workers engaged in its manufacture or handling byproducts are particularly 

vulnerable. Strict control of production processes and adequate ventilation are essential 

preventive measures. 

 Beryllium: Beryllium exposure causes chronic beryllium disease, a granulomatous interstitial 

lung disorder. This metal is also a confirmed human carcinogen. At-risk occupations include 

machinists, welders, dental technicians, and jewelers. Even minimal exposure can sensitize 

individuals, resulting in progressive pulmonary fibrosis. 

 Cadmium: Cadmium, another Group 1 carcinogen, is used in battery manufacturing, welding, 

and electroplating industries. Prolonged exposure may result in emphysema, interstitial 

fibrosis, and lung cancer. Respiratory symptoms such as chronic cough and breathlessness are 

common in affected workers. 

 Chromium: Chromium compounds, especially hexavalent chromium, are potent carcinogens. 

Workers in welding, pigment manufacturing, and electroplating are routinely exposed. Chronic 

inhalation contributes to lung cancer, airway irritation, and nasal septum ulceration. 

 Coal Dust: Coal workers’ pneumoconiosis, also known as “black lung disease,” arises from 

long-term inhalation of coal dust particles. The disease presents with small pulmonary nodules 

and, in advanced cases, progressive massive fibrosis. It can exacerbate chronic obstructive 

pulmonary disease (COPD) and lead to severe respiratory disability. 

 Diesel Exhaust: Diesel exhaust is a complex mixture of gases and particulate matter containing 

soot and polycyclic aromatic hydrocarbons (PAHs). Continuous exposure among truck drivers, 

miners, and industrial workers is associated with an increased incidence of lung cancer and 

chronic bronchitis. 

 Flock and Indium Exposure: Workers involved in textile flocking may develop interstitial 

lung disease due to inhalation of fine fibers, termed “flock worker’s lung.” Similarly, indium 

tin oxide exposure in electronics manufacturing causes “indium lung,” characterized by 

interstitial fibrosis and alveolar damage. 

 Nanoparticles: With the growth of nanotechnology, inhalation of nanoparticles has emerged 

as a new occupational concern. Their high surface area-to-volume ratio enhances biological 

reactivity, leading to oxidative stress and inflammation. Ongoing studies are evaluating their 

long-term respiratory impacts. 

 Nickel: Nickel and its compounds are recognized human carcinogens. Exposure occurs in 

electroplating, welding, and metal refining industries. Prolonged inhalation increases the risk 

of nasal and lung cancers, along with chronic airway inflammation. 
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 Polycyclic Aromatic Hydrocarbons (PAHs): PAHs, produced during the incomplete 

combustion of fossil fuels, can form DNA adducts that initiate carcinogenesis. Workers in 

foundries, roofing, and the petroleum industry are often exposed. Environmental tobacco 

smoke also contributes to PAH-related respiratory damage. 

 Silica: Crystalline silica exposure is among the oldest known occupational hazards. It causes 

silicosis, a fibrosing interstitial lung disease, as well as COPD and lung cancer. Silica dust is 

encountered in mining, tunneling, sandblasting, and construction work. The disease can 

manifest after short-term high-level or long-term low-level exposure. Despite reductions in 

mortality, silicosis persists globally due to inadequate protective measures. 

 Silo-Filler’s Disease: This acute toxic lung injury results from inhalation of nitrogen dioxide 

gas generated from fermenting silage. Depending on the intensity of exposure, individuals may 

develop pulmonary edema or acute respiratory distress syndrome. Preventive measures include 

proper ventilation of silos and use of respiratory protection during entry. 

 Tobacco Smoke: Tobacco smoke remains a pervasive occupational hazard in hospitality and 

entertainment industries. Workers in casinos, bars, and restaurants may experience prolonged 

exposure to secondhand smoke, increasing their risk for chronic bronchitis, COPD, and lung 

cancer. 

3. SPECIFIC OCCUPATIONAL LUNG DISORDERS: 

OLDs encompass a wide range of morbidities—occupational asthma being the most diagnosed 

condition. Other OLDs consist of both acute and chronic conditions, like from hypersensitivity 

pneumonitis, and chronic obstructive pulmonary disease to pulmonary fibrosis. [7-9] 

Sensitizer-induced occupational asthma: Sensitizer-induced occupational asthma is a form of work-

related asthma caused by immune responses to high- or low-molecular-weight agents. It affects 5–10% 

of exposed workers, though some sensitizers such as platinum salts or detergent enzymes may affect 

up to 50%. Symptoms typically develop after a latency period and may be triggered by even minimal 

exposures once sensitization occurs. Diagnosis relies on a detailed occupational history, symptom 

patterns, pulmonary function testing, IgE testing, peak-flow monitoring, and sometimes specific 

inhalation challenges. Early identification, complete removal from exposure, pharmacologic asthma 

management, and workplace prevention measures significantly improve outcomes and protect other 

workers. 

Work-exacerbated asthma: It occurs when preexisting or coincidentally developed asthma is 

worsened by workplace conditions rather than caused by work. Exacerbating factors include extreme 
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temperatures, humidity, exertion, dusts, fumes, gases, and environmental allergens such as mold or 

dust mites. Symptoms may arise temporarily during unusual exposures or occur daily with continuous 

irritants. Diagnosis relies on a detailed work-exposure history, increased symptom burden, medication 

use, peak-flow variations, and occasionally immunologic testing. Management involves optimizing 

asthma treatment, reducing or modifying workplace exposures, implementing occupational hygiene 

measures, or altering job duties. Workers’ compensation may be applicable when work-related 

exacerbations cause missed work. 

Irritant-induced asthma: It results from a single, high-level accidental exposure to an irritant agent 

and accounts for a small fraction of occupational asthma cases. Reactive Airways Dysfunction 

Syndrome (RADS) is diagnosed when asthma symptoms begin within 24 hours of exposure, are severe 

enough to require medical attention, persist for at least three months, and are supported by pulmonary 

function testing, without any prior lung disease. When criteria are incomplete, the broader term 

irritant-induced asthma is used. Symptoms may resolve over weeks or months. Management mirrors 

standard asthma therapy, though responses may be weaker, and improved workplace hygiene or 

modified duties are essential to prevent recurrence. 

Occupational COPD: It results from chronic inhalation of dusts, fumes, and gases, producing the 

same pathophysiologic changes as smoking-related COPD. Workers exposed to silica, organic dusts 

from farming or woodworking, diesel exhaust particulate matter, welding fumes, and oxidant gases 

such as nitrogen oxides or ozone are at increased risk. Symptoms include chronic cough and sputum 

production, with or without measurable airflow obstruction. No specific test distinguishes occupational 

from nonoccupational COPD, making exposure history essential; smoking history helps assess 

contribution but does not exclude occupational factors. Management mirrors standard COPD 

treatment, while preventing further exposure to harmful airborne agents is crucial to reducing disease 

progression. 

Occupational hypersensitivity pneumonitis (HP): It is an immune-mediated interstitial lung disease 

caused by repeated inhalation of organic antigens or, less commonly, low–molecular weight chemicals 

in the workplace. Classic occupational forms include farmer’s lung, humidifier lung, mushroom 

worker’s lung, and metal-working fluid–associated HP. Causative agents include thermophilic 

actinomycetes, fungi, atypical mycobacteria, protozoa, avian proteins, and chemical agents such as 

methylene diphenyl diisocyanate. Particles 3–5 µm reach distal airways, triggering IgG- and T cell–

mediated inflammation. Acute HP presents 4–8 hours after exposure with fever, cough, dyspnea, 

malaise, crackles, and radiographic infiltrates, often resolving within 24 hours. Chronic HP develops 

after repeated exposures and manifests as progressive dyspnea, dry cough, weight loss, restrictive 
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pulmonary function defects, reduced DLCO, and CT findings resembling idiopathic pulmonary 

fibrosis. Diagnosis relies on exposure history, imaging, pulmonary function testing, bronchoalveolar 

lavage showing lymphocytosis (often CD8 predominant), and serum IgG antibodies, though these tests 

lack perfect sensitivity and specificity. Management centers on complete avoidance of the offending 

antigen; partial reduction is insufficient. Severe acute episodes may require corticosteroids and 

supportive care. Chronic disease may need long-term low-dose steroids, and advanced fibrosis may 

necessitate lung transplantation. Early recognition and strict exposure control improve prognosis. 

Chronic beryllium disease (CBD): It is an immune-mediated granulomatous lung disorder caused by 

inhalation of beryllium dust or fumes. Although acute toxic pneumonitis was once common in 

industries such as fluorescent lamp manufacturing, modern cases predominantly involve chronic 

hypersensitivity due to expanded beryllium use in metal alloy production, ceramics, electronics, 

aerospace, nuclear industries, and laboratory settings. Nonoccupational exposure may also occur 

through contaminated work clothing or environmental release. CBD develops through a cell-mediated 

hypersensitivity reaction, strongly linked to HLA-DPB1 alleles encoding Glu69, which are present in 

most affected individuals. However, the allele’s high prevalence in the general population limits its 

use as a screening tool. Clinically, CBD resembles sarcoidosis, presenting with cough, dyspnea, 

fatigue, and radiographic findings such as hilar adenopathy and interstitial nodules. Onset may be 

delayed by decades after exposure, making occupational history essential. Diagnosis is supported by 

chest imaging and the beryllium lymphocyte proliferation test (BeLPT), which detects immune 

sensitization in blood or bronchoalveolar lavage samples. Management includes removal from 

exposure, though disease may still progress, and treatment with oral corticosteroids for symptomatic 

or worsening cases, along with supportive respiratory care. Early detection and improved workplace 

hygiene are key to prevention. 

Asbestos-related diseases: It continue to occur due to the long latency between exposure and clinical 

manifestation, despite declining use and improved protective measures. Asbestos exposure can cause 

benign and malignant conditions. Benign manifestations include pleural plaques, pleural thickening, 

and benign pleural effusions, often appearing 10–30 years after exposure. Pleural plaques, sometimes 

calcified, are markers of exposure but usually do not affect lung function. Diffuse pleural thickening 

may lead to exertional dyspnea and restrictive lung patterns, while rounded atelectasis can mimic lung 

nodules on imaging. Asbestosis is an interstitial lung disease presenting with dry cough, exertional 

dyspnea, basal crackles, and digital clubbing. Imaging shows basal interstitial fibrosis, and ferruginous 

asbestos bodies in sputum or lung tissue confirm exposure. Pharmacologic treatment is largely 

ineffective, and management focuses on supportive care, including supplemental oxygen and 
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consideration for lung transplantation. Malignant complications include mesothelioma and lung 

cancer, typically emerging 20–40 years after exposure. Mesothelioma can develop even after minimal 

exposure, including second-hand contact. Smoking significantly amplifies the risk of lung cancer in 

asbestos-exposed individuals. Prevention through minimizing exposure remains the cornerstone of 

managing asbestos-related health risks. 

Silicosis and other pneumoconioses: It are lung diseases caused by chronic inhalation of inorganic 

dusts, including silica and coal dust. Although incidences have declined due to improved occupational 

safety, they remain a significant occupational health concern, particularly in mining, sandblasting, 

quarrying, pottery, glassmaking, and foundry work. Chronic exposure can lead to progressive lung 

damage and is associated with collagen-vascular diseases, such as rheumatoid arthritis. In patients with 

both pneumoconiosis and rheumatoid arthritis, Caplan’s syndrome—the development of rheumatoid 

nodules in the lungs—may occur. Clinically, patients are often identified incidentally through medical 

surveillance or chest imaging. Radiographs typically show multiple small nodules, sometimes with 

enlarged mediastinal lymph nodes. Silicosis may be characterized by eggshell calcification of lymph 

nodes and can progress to progressive massive fibrosis, primarily in the upper lungs, with 

compensatory emphysema in lower zones. Chronic exposure to silica or coal dust may also lead to 

COPD. No curative pharmacologic treatments exist; management is supportive, including oxygen 

therapy for hypoxemia and consideration of lung transplantation for end-stage disease. Preventive 

occupational measures remain critical to reducing incidence and severity of these diseases. 

Acute febrile syndromes: These are a group of occupational respiratory illnesses that mimic viral 

infections and typically present with chills, fever, malaise, dry cough, and chest tightness within 6–8 

hours after exposure. These syndromes are associated with systemic neutrophilia and cytokine 

activation, including elevated IL-6 and IL-8. Common occupational causes include polymer fume 

fever (from polytetrafluoroethylene or other fluorocarbon fumes), metal fume fever (zinc fumes from 

welding), cotton mill fever (dust and endotoxins from contaminated cotton, flax, or hemp), humidifier 

fever (microorganisms in water reservoirs), and organic dust toxic syndrome (grain dust, moldy wood 

chips). Symptoms generally resolve within 24–48 hours without antibiotics, although radiographs may 

show transient infiltrates, and hypoxemia can occur. Repeated exposure often results in milder 

symptoms, such as “Monday morning fever” in cotton mill workers. Diagnosis relies on a careful 

occupational history, as workers are often familiar with the syndrome but may not report it. 

Management is supportive, including rest, hydration, and symptom relief. Preventive measures focus 

on removing or reducing exposure, such as cleaning contaminated humidifiers or modifying work 

practices. Early recognition and avoidance of causative agents effectively prevent recurrence. 



 International Journal of Web of Multidisciplinary Studies 
E-ISSN: 3049-2424 

 

IJWOS | Vol.2 No.12, December 2025  |  https://ijwos.com                                                                          434 
 

 

References 

1. Beckett W. S. (2000). Occupational respiratory diseases. The New England journal of 

medicine, 342(6), 406–413. https://doi.org/10.1056/NEJM200002103420607 

2. McLoud, T. C. (1991). Occupational lung disease. Radiologic Clinics of North America, 29(5), 

931–941. https://doi.org/10.1016/s0033-8389(22)02095-4 

3. Matyga, A. W., Chelala, L., & Chung, J. H. (2023). Occupational Lung Diseases: Spectrum of 

Common Imaging Manifestations. Korean journal of radiology, 24(8), 795–806. 

https://doi.org/10.3348/kjr.2023.0274 

4. De Matteis, S., Heederik, D., Burdorf, A., Colosio, C., Cullinan, P., Henneberger, P. K., Olsson, 

A., Raynal, A., Rooijackers, J., Santonen, T., Sastre, J., Schlünssen, V., van Tongeren, M., 

Sigsgaard, T., & European Respiratory Society Environment and Health Committee (2017). 

Current and new challenges in occupational lung diseases. European respiratory review : an 

official journal of the European Respiratory Society, 26(146), 170080. 

https://doi.org/10.1183/16000617.0080-2017 

5. Corrin, B., & Nicholson, A. G. (2011). Occupational, environmental and iatrogenic lung 

disease. Pathology of the Lungs, 327–399. https://doi.org/10.1016/B978-0-7020-3369-8.00007-0  

6. Spyratos, D., Zarogoulidis, P., Porpodis, K., Tsakiridis, K., Machairiotis, N., Katsikogiannis, N., 

Kougioumtzi, I., Dryllis, G., Kallianos, A., Rapti, A., Li, C., & Zarogoulidis, K. (2013). 

Occupational exposure and lung cancer. Journal of thoracic disease, 5 Suppl 4(Suppl 4), S440–

S445. https://doi.org/10.3978/j.issn.2072-1439.2013.07.09 

7. Chaudhuri, S., Jaison, M. K., Chattopadhyay, B., Paul, K. K., & Sengupta, T. (2024). Pattern of 

occupational lung disease among industrial workers attending a medical college of Eastern India. 

Journal of Family Medicine and Primary Care, 13(8), 3252–3256. 

https://doi.org/10.4103/jfmpc.jfmpc_1981_23 

8. M. Tarlo S. (2012). Occupational Lung Disease. Goldman's Cecil Medicine, 567–574. 

https://doi.org/10.1016/B978-1-4377-1604-7.00093-2 

9. Peden, D. B., & Bush, R. K. (2010). Advances in environmental and occupational respiratory 

diseases in 2009. The Journal of allergy and clinical immunology, 125(3), 559–562. 

https://doi.org/10.1016/j.jaci.2010.01.004  

 


