
Introduction:

Occupational Hazards Affecting Oral Health:

Methodology:

Occupational health hazards extend beyond systemic 
diseases, with oral health frequently overlooked despite its 
significant impact on quality of life and productivity.[1] 
Industrial environments, particularly those in coal, thermal 
power, and metal-processing sectors, expose workers to a 
range of physical, chemical, and biological hazards.[2] These 
exposures can lead to dental erosion, periodontal disease, 
caries, mucosal lesions, and, in some cases, rare occupational 
conditions.[3] Moreover, poor access to preventive and 
curative dental care in industrial populations exacerbates 
disease progression.[4]

In industrial settings, occupational hazards impacting oral 
health can be classified into four categories: physical, 
chemical, biological, and behavioral.[5] Each hazard type is 
associated with distinct pathophysiological mechanisms and 
oral health outcomes.

A narrative review methodology was adopted, with literature 
searches conducted on Pub Med, Scopus, Web of Science, and 
Google Scholar from 1990 to 2025. Inclusion criteria focused 

Access this article online

Abstract:

Industrial workers, particularly in coal, power, and metal-processing industries, face unique occupational hazards that significantly impact their oral 
health. This narrative review synthesizes evidence on the prevalence, causes, and management of oral health problems in such populations. 
Emphasis is placed on dental erosion, periodontal disease, caries, and mucosal lesions, along with rare occupational conditions. Management 
strategies, preventive interventions, and recent technological advancements are discussed. Recommendations for future research and occupational 
dentistry integration into workplace health policies are proposed.

Key-words: Occupational health, oral health, industrial workers, dental erosion, periodontal disease, oral mucosal lesions, preventive dentistry

University J Dent Scie 2025; Vol. 11, Issue 3 Review Article

1VOLETI SRI SRUJANA ARAVINDA, 
2 3
M. JAGANATH VENKAT, D'SOUZA OLANDO KEVIN,

 
1,3Dept. of Pedodontics & Preventive Dentistry, Goa Dental

College & Hospital, Bambolim, Goa
2Department of Orthodontics and Dentofacial Orthopedics, 

Anil Neerukonda Institute of Dental Sciences, 

Visakhapatnam, Andhra Pradesh

Dr. Voleti Sri Srujana  Aravinda

Senior Resident,

Department of Pedodontics and Preventive Dentistry 

Goa Dental College and Hospital, Goa.

Email: srujanaaravinda1@gmail.com 

4 5 6NAIK RASHMI, DUKLE SIYA, MORE POOJA

Address for Correspondence: 

Received : 28 Oct., 2025, Published : 30 Sept., 2025

How to cite this article: Aravinda, V. S. S., Venkat, M. J., D’souza, O. K., Naik, R., 
Dukle, S., & More, P. (2025). Dental Health Risks in Industrial Workers: A Narrative 
Review of Hazards, Clinical Management, and Preventive Strategies. UNIVERSITY 
JOURNAL OF DENTAL SCIENCES, 11(3).

Website:

www.ujds.in

DOI:

https://doi.org/10.21276/ujds.2025.v11.i3.20

Quick Response Code

University Journal of Dental Sciences, An Official Publication of Aligarh Muslim University, Aligarh. India106

Dental Health Risks in Industrial Workers: 
A Narrative Review of Hazards, Clinical Management, 
and Preventive Strategies

on studies addressing oral health outcomes in industrial 
workers with specific occupational exposures. Both 
observational and interventional studies, as well as relevant 
case reports, were considered. Data extraction covered 
prevalence, clinical presentation, pathophysiology, and 
evidence-based management.

The prevalence of oral conditions among industrial workers 
varies according to exposure type, duration, and protective 
measures.[6] Commonly reported conditions include dental 

Prevalence of Oral Conditions in Industrial 

Workers:



Categorization of Oral Health Status After 
Screening:

Initial Screening:

Following occupational oral health screening, workers can be 
categorized based on severity, type, and urgency of required 
dental care (Table 2).[18,19] This structured classification 
allows prioritized management of high-risk cases, targeted 
workplace-based interventions, efficient allocation of 
resources in occupational dental programs, and 
epidemiological tracking for monitoring disease trends over 
time.[20,21,22,23]

Rationale for Categorization: Industrial workers are often 
exposed to multiple risk factors simultaneously, including 
particulate matter, chemical vapors, temperature extremes, 
and behavioral influences such as shift work. Categorization 
after screening ensures that cases requiring immediate 
intervention are promptly addressed, while those at lower risk 
receive appropriate preventive education and periodic 
monitoring.[24]

The classification should be based on three key criteria: 1) 
Clinical findings – such as degree of erosion, periodontal 
attachment loss, or presence of mucosal lesions; 2) Risk 
profile – determined by nature and duration of occupational 
exposure, systemic health, and personal habits; 3) Urgency of 
intervention – ranging from immediate emergency care to 
routine preventive measures.[25,26,27]

Table 2 – Categorization of Oral Health Status Post-
Screening. This table outlines a proposed categorization 
system for oral health status following occupational 
screening, integrating color-coded risk levels for easier 
record-keeping and follow-up planning.

Should be conducted annually or biannually using portable 
dental units or workplace-based dental setups.[28] All 
workers should be screened for dental erosion, periodontal 
status, caries, and mucosal lesions.
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erosion, periodontal disease, dental caries, and mucosal 
lesions.[7,8] Rare occupational oral diseases, such as heavy 
metal pigmentation, have also been documented.[9]

Occupational risk factors influencing oral health include 
prolonged exposure to particulate matter, acidic vapors, 
heavy metals, and microbial agents.[10] These agents cause 
chemical interactions within the oral cavity, including 
changes in saliva pH, demineralization of enamel, and 
disruption of the oral microbiome.[11]

Clinical manifestations of occupational oral health problems 
vary with exposure type, intensity, and duration(Table 1).[12] 
In industrial workers, particularly those in coal, power plant, 
and metal-processing environments, common findings 
include:

 Progressive loss of enamel due to acidic 
vapors and abrasive particulates, often presenting with 
hypersensitivity.[13]

 Chronic gingival inflammation, deep 
periodontal pockets, and tooth mobility associated with 
prolonged particulate exposure.[14]

 Increased risk due to altered salivary flow, 
dietary habits during shift work, and reduced access to dental 
care.[15]

Leukoplakia, erythroplakia, oral 
submucous fibrosis, and ulcerations linked to tobacco and 
chemical irritants.[16]

 Heavy metal-induced 
pigmentation (e.g., lead lines on gingiva), chemical burns, 
and mucosal atrophy.[17]

Table 1 – This table summarizes the common occupational 
sources and their impact on oral health. 

Occupational Risk Factors and Pathophysiology:

Clinical Manifestations:

Dental erosion –

Periodontal disease –

Dental caries –

Oral mucosal lesions – 

Rare occupational conditions –



Colour-Coding of Records:

Integration with Medical Records:

Follow-Up Protocols:

Evidence-Based Management and Recent 

Advances:

Preventive Strategies[33,34,35,36]:

Each category can be assigned a distinct colour code (e.g., 

green for Category I, yellow for Category II, orange for 

Category III, red for Category IV, black for Category V) to 

help occupational health teams quickly identify risk status.

Dental records should be linked to workplace medical files to 

facilitate early detection of systemic conditions with oral 

manifestations and improve interdisciplinary care.[29]

Categories III–V should be reviewed every 3–6 months, while 

Categories I and II may be reviewed annually.[30] High-risk 

cases require more frequent monitoring and specialist referral 

if needed.

Evidence-based management of occupational oral health 

issues integrates preventive, diagnostic, and therapeutic 

measures tailored to the specific risk profile of industrial 

workers.[31] Recent literature emphasizes a multi-tiered 

approach (Table 3) involving both individual-level 

interventions and workplace modifications to reduce 

exposure.[32]

Table 3 – Prevalence of Major Oral Conditions Among 

Industrial Workers. This table compiles evidence-based 

prevalence data from published studies, covering dental 

caries, periodontal disease, oral mucosal lesions, and oral 

potentially malignant disorders in industrial worker 

populations. [Note: Evidence Level – A: Strong evidence 

(multiple high-quality RCTs or systematic reviews); B: 

Moderate evidence (cohort studies, case-control studies, or 

limited RCTs)]

Implementation of workplace oral health education 

programs.

Use of personal protective equipment (PPE) such as 

respirators and face shields to reduce dust and chemical 

inhalation.

Regular use of high-fluoride toothpaste or mouth rinses in 

high-risk workers.

Workplace modifications such as improved ventilation, dust 

suppression systems, and regular maintenance of air filtration 

equipment.

Annual or biannual dental screening camps conducted on-site 

using portable dental units. 

Use of digital intraoral cameras and tele dentistry for remote 

consultations in rural or inaccessible industrial sites.

Early restorative care for dental erosion and caries to prevent 

progression.

Scaling and root planing for periodontal disease.

Biopsy followed by histopathological analysis to assess 

suspicious mucosal lesions.

Management of xerostomia through the use of salivary 

stimulants and substitutes.

Use of biomimetic remineralising agents (casein 

phosphopeptide-amorphous calcium phosphate) for early 

erosion.

Laser-assisted periodontal therapy for minimally invasive 

management.

Chairside salivary diagnostics to assess inflammatory 

biomarkers for early detection of periodontal disease.

Mobile health (mHealth) applications to reinforce oral 

hygiene compliance in shift workers.

Despite growing recognition of occupational oral health 

hazards, there remain substantial gaps in research and 

policy.[40] Future directions should focus on longitudinal 

studies, interdisciplinary collaborations, and technological 

innovations for prevention and treatment (Table 4).

Long-term cohort studies to establish causal links between 

specific industrial exposures and oral diseases.

Development of validated tools for assessing oral health risks 

specific to occupational settings.

Diagnostic and Screening Measures[37]:

Therapeutic Measures[38]

Recent  Advances[39]

Future Perspectives and Research Priorities

Proposed Research Areas[41]:
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Studies on the synergistic effects of multiple occupational 

hazards (e.g., chemical + thermal + behavioral).

Incorporating oral health screening as a standard component 

of routine occupational healthcheck-ups.

Inclusion of dental care in employer-sponsored health 

insurance.

Development of international guidelines for occupational oral 

health.

Use of artificial intelligence for risk prediction based on 

occupational history.

Deployment of portable salivary biomarker testing kits at 

worksites.

Table 4 – Management Strategies and Recent Advances in 

Occupational Oral Health Care. This table presents 

preventive, diagnostic, and treatment approaches, including 

recent technological advancements, for managing oral 

diseases in industrial workers.

Dentists play a crucial role in preventing, detecting early, and 

managing occupational oral health problems among 

industrial workers.[44] Their responsibilities extend beyond 

clinical treatment to include education, advocacy, research 

participation, and policy formulation.

Conduct regular workplace-based screenings and risk 

assessments.

Provide tailored oral health education focusing on 

occupational risk factors.

Liaise with occupational physicians, industrial hygienists, 

and safety officers for integrated care.

Policy and Programmatic Interventions[42]:

Technology Integration[43]:

Role of the Dentist and Decade Action Plan:

Role of the Dentist in Occupational Oral Health

Key Responsibilities:

Document and report occupational oral diseases for 

epidemiological tracking.

Advocate for workplace modifications to reduce harmful 
exposures.

A structured decade-long plan ensures sustainable 
improvements in occupational oral health outcomes.[45] This 
roadmap aligns preventive, diagnostic, therapeutic, and 
policy actions over time (Table 5, Figure 1).

Table 5 – Decade Roadmap for Occupational Oral 
Health.This table condenses the 10-year action plan into 
specific time-bound goals and interventions, covering 
surveillance, prevention, treatment, and policy 
implementation phases.

Figure 1: Decade Action Plan Roadmap for Occupational 
Oral Health. The visual summarizes staged interventions over 
a 10-year period, starting with screening and education (Years 
1–2), progressing through preventive measures, workplace 
modifications, and integration of advanced diagnostics, and 
culminating in evaluation and guideline development (Years 
9–10).

Occupational exposure to environmental hazards in industrial 
settings significantly impacts oral health, contributing to a 
spectrum of conditions from dental caries and periodontal 
disease to rare mucosal pathologies. This narrative review 
synthesized evidence on prevalence, pathogenesis, and 
management strategies, highlighting recent advances in 
diagnostics, preventive interventions, and treatment 
modalities.

Decade Action Plan for Occupational Oral Health:

Conclusion:
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Effective oral health surveillance programs, integration of 
dental care into occupational health services, and adoption of 
preventive measures tailored to specific exposure risks are 
essential for reducing disease burden. Dentists play a crucial 
role in early detection, targeted intervention, and education, 
ensuring long-term oral health preservation among exposed 
populations.

Future efforts should focus on longitudinal studies, biomarker 
research, and technological innovations—such as AI-driven 
screening tools and mobile dental units—to improve outreach 
and care delivery. A coordinated policy approach involving 
stakeholders from public health, industry, and dental care is 
vital to translate evidence into sustainable occupational oral 
health outcomes.
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