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ABSTRACT 

Background: Tobacco use is a major public health concern and a leading cause of oral potentially malignant 

disorders (OPMDs). This study aims to assess the prevalence of OPMDs and associated risk factors among tobacco 

users. 

Methods: A cross-sectional study was conducted among 2,800 tobacco users attending outpatient clinics across 

three tertiary care centers. Participants were evaluated for OPMDs through clinical examinations and a structured 

questionnaire capturing demographic data, tobacco use patterns, and associated risk factors. Logistic regression 

analysis was used to identify significant predictors of OPMDs. 

. 

Results: The prevalence of OPMDs was 23.6% (n = 661). Leukoplakia (12.4%) and oral submucous fibrosis 

(OSMF) (8.7%) were the most common OPMDs observed. Chewing tobacco was significantly associated with 

OSMF (OR = 3.42; 95% CI: 2.56–4.58; p < 0.001), while smoking tobacco was a major risk factor for leukoplakia 

(OR = 2.89; 95% CI: 2.11–3.97; p < 0.001). Other significant risk factors included duration of tobacco use >10 

years (OR = 4.12; 95% CI: 3.01–5.65; p < 0.001) and concurrent alcohol consumption (OR = 2.53; 95% CI: 1.89– 
3.37; p < 0.001). 

Conclusions: OPMDs are highly prevalent among tobacco users, with specific patterns of use posing distinct risks. 

Public health interventions focusing on cessation and early detection are essential to reduce the burden of OPMDs. 
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INTRODUCTION 

Oral potentially malignant disorders (OPMDs) were 

recognized as a spectrum of clinical conditions with 

varying risks of progression to oral cancer. Common 

examples included leukoplakia, erythroplakia, and 

oral submucous fibrosis (OSMF), each of which 

posed significant public health concerns due to their 

association with lifestyle risk factors, particularly 

tobacco use. Tobacco, in both smoked and smokeless 

forms, was identified as a predominant risk factor for 

OPMDs and oral cancer, contributing to a substantial 

global disease burden. It was estimated that nearly 90% of 

oral cancer cases could have been prevented by 

eliminating tobacco use. [1] 

The prevalence of OPMDs varied across regions, 

reflecting differences in tobacco use patterns, cultural 

habits, and access to healthcare services. In India, the 
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burden of OPMDs was disproportionately high due to 

the widespread consumption of smokeless tobacco 

products, such as betel quid and khaini. [2,3] Studies 

conducted in various global populations reported the 

prevalence of oral mucosal lesions ranging from 0.1% 

to 10%, depending on geographic, demographic, and 

lifestyle factors. [4,5,6] For instance, a population-based 

study in Southern Kerala highlighted a high prevalence 

of OPMDs in a rural Indian setting, underscoring the 

need for targeted public health interventions. [7] 

Early detection and intervention are crucial for 

reducing the risk of malignant transformation in 

individuals with OPMDs. However, data on the 

prevalence and risk factors associated with OPMDs, 

particularly among tobacco users, are limited in diverse 

populations. Hence this study was conducted with the 

aim to determine the prevalence of OPMDs and analyze 

their associated risk factors among tobacco users. The 

findings also aimed to provide valuable insights to 

inform public health strategies, enhance early detection 

efforts, and ultimately reduce the morbidity and 

mortality associated with these conditions. 

MATERIALS AND METHODS 

Study Design and Setting 

The cross-sectional study was conducted over a one- 

year period from January to December 2024. The 

research was carried out in three tertiary care centers, 

strategically selected to represent urban and semi- 

urban populations in diverse geographic regions. The 

study aimed to assess the prevalence and associated 

risk factors for oral potentially malignant disorders 

(OPMDs) among regular tobacco users. 

Study Population 

A total of 2,800 participants aged 18 years and above 

were recruited for the study. Eligibility criteria 

included: 

• Regular tobacco use in either smoked or 

smokeless forms for at least one year. 

• No prior diagnosis of oral cancer. 

• Willingness to provide informed consent. 

Exclusion criteria included individuals with 

severe systemic illnesses that could interfere with 

the study or those who had undergone prior 

treatment for OPMDs. 

Ethical Considerations 

The study protocol was reviewed and approved by the 

institutional ethics committee. Written informed 

consent was obtained from all participants after 

explaining the study objectives, procedures, potential 

risks, and benefits in their native language. 

Confidentiality was maintained by anonymizing 

participant data. 

Training and Calibration 

To ensure reliability, all dental professionals underwent 

a one-day calibration session to standardize the 

diagnostic criteria. Random re-assessments of 10% of 

participants were conducted to evaluate inter-examiner 

consistency. 

Data Collection 

Data collection involved a structured approach, 

utilizing a combination of face-to-face interviews and 

clinical examinations: 

 

1. Structured Questionnaire: A pre-validated 
questionnaire was used to collect detailed 
information on: 

 
o Demographics: Age, gender, socioeconomic 

status, and education level. 

o Tobacco Use: Type (smoking, smokeless, or 
both), frequency (daily consumption), and 
duration (years of use). 

o Alcohol Consumption: Frequency and quantity 
of alcohol intake. 

o Lifestyle Factors: Dietary habits, including fruit 
and vegetable intake, and oral hygiene practices, 
such as frequency of tooth-brushing and use of 
mouthwash. 

 

2. Clinical Examination: Trained dental 

professionals conducted thorough oral 

examinations using artificial illumination and 

mouth mirrors. The examinations adhered to 

World Health Organization (WHO) guidelines for 

diagnosing oral lesions. Findings were 

documented systematically using standard 

recording forms. 

 

Diagnostic Criteria for OPMDs 

The diagnosis of OPMDs was made based on specific 

clinical features, as follows: 

 

• Leukoplakia: White patches or plaques on the 

oral mucosa that could not be scraped off. 

• Oral Submucous Fibrosis (OSMF): Palpable 

fibrous bands in the oral mucosa, accompanied by 

reduced mouth opening (<35 mm in severe cases). 

• Erythroplakia: Bright red patches with a velvety 

texture on the oral mucosa, without any apparent 

cause. 

 

Statistical Analysis 

Data were entered into a statistical software package 

(e.g., SPSS, version 25.0) for analysis. Descriptive 

statistics, including means, standard deviations, and 

frequencies, were used to summarize demographic and 

clinical characteristics. Prevalence rates of OPMDs 
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were calculated for the entire population and stratified 

by tobacco use patterns and other factors. 

To identify independent risk factors for OPMDs, a 

multivariable logistic regression analysis was 

performed, adjusting for potential confounders such as 

age, gender, alcohol consumption, and oral hygiene 

practices. Results were expressed as odds ratios (ORs) 

with  95%  confidence  intervals  (CIs).  Statistical 

significance was set at a p-value of <0.05. 

 

RESULTS Table 1 and Graph 1: demonstrated the 

detailed demographic distribution of the study 

participants. The study included 2,800 participants, with 

a male predominance (72.3%) and a mean age of 38.6 

years (±12.4). 

 

 

Table 1. Demographic Characteristics of Study Participants 
 

Variables Frequency (%) 

Male 2024 (72.3) 

Female 776 (27.7) 

Mean age (years) 38.6 ± 12.4 

 

 

Graph 1. Showing Demographic Characteristics of Study Participants 

 

The overall prevalence of Oral Potentially Malignant Disorders (OPMDs) among the participants was 23.6%. 

Leukoplakia was the most common OPMD (12.4%), followed by oral submucous fibrosis (OSMF) (8.7%) and 
erythroplakia (2.5%). The prevalence of different OPMDs is summarized inTable 2 and Graph 2. 

 

Table 2. Prevalence of OPMDs among Participants 

OPMDs Prevalence (%) 

Leukoplakia 12.4 

OSMF 8.7 

Erythroplakia 2.5 

Total 23.6 
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Graph 2. Pie chart showing prevalence of OPMDs among Participants 

 

Table 3. showed the Multivariable logistic regression analysis for several significant risk factors for OPMDs. Tobacco 

use patterns, including chewing and smoking, were strongly associated with an increased risk. Longer duration of 

tobacco use (>10 years), concurrent alcohol consumption, and poor oral hygiene practices also contributed 

significantly. Chewing tobacco significantly increased the risk of OSMF (OR = 3.42; 95% CI: 2.56–4.58; p < 0.001), 

while smoking tobacco was strongly associated with a higher risk of leukoplakia (OR = 2.89; 95% CI: 2.11–3.97; p < 

0.001). Participants with a history of tobacco use exceeding 10 years had a markedly elevated risk of OPMDs (OR = 

4.12; 95% CI: 3.01–5.65; p < 0.001). Additionally, alcohol consumption independently increased the risk of OPMDs 

by 2.53 times (OR = 2.53; 95% CI: 1.89–3.37; p < 0.001), and poor oral hygiene practices doubled this risk (OR = 

2.18; 95% CI: 1.31–3.34; p = 0.004). 

 

Table 3. Logistic Regression Analysis of Risk Factors for OPMDs 

 

Variables 
Odds Ratio 

(OR) 
95% Confidence Interval (CI) p-value 

Chewing tobacco 3.42 2.56–4.58 <0.001 

Smoking tobacco 2.89 2.11–3.97 <0.001 

Duration >10 years 4.12 3.01–5.65 <0.001 

Concurrent alcohol use 2.53 1.89–3.37 <0.001 

Poor oral hygiene 2.18 1.31–3.34 0.004 
 

DISCUSSION 

The findings of the current study provided valuable 

insights into the prevalence of oral potentially malignant 

disorders (OPMDs) and their associated risk factors 

among regular tobacco users. The overall prevalence of 

OPMDs was 23.6%, with leukoplakia being the most 

common subtype, followed by oral submucous fibrosis 

(OSMF) and erythroplakia. These results aligned with, 

but also diverged from, findings reported in previous 

studies, reflecting both shared patterns and regional 

variations. 

The observed prevalence of 23.6% was consistent with 

studies conducted in India and other regions with high 

tobacco use. Saraswathi et al. (2006) [3] reported a 

similar prevalence of 21.6% among tobacco users in 

India, attributing it to the widespread use of smokeless 

tobacco products. Similarly, Patil et al. (2013) [2] found 

a prevalence of 24.8%, highlighting the combined 

effects of smoking and chewing tobacco on OPMD 

development. However, lower prevalence rates had 

been documented in studies from non-tobacco-endemic 

regions. For instance, Axéll (1987) [5] reported a 

prevalence of 3.6% for leukoplakia among a Swedish 

population, which was likely due to differences in 

tobacco consumption patterns, cultural practices, and 

public health interventions. Variations in diagnostic 

criteria and study methodologies might also have 

contributed to these discrepancies. 

The high prevalence in this study could have been 

attributed to the widespread availability and cultural 

acceptance of tobacco products in the regions studied. 

Additionally, lower awareness of the harmful effects of 
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tobacco and limited access to early screening programs 

in semi-urban areas might have contributed to delayed 

detection of these disorders. 

Chewing tobacco emerged as a significant risk factor for 

OSMF, with an odds ratio (OR) of 3.42. This finding 

was consistent with previous studies, such as Kumar et 

al. (2019) [8], which highlighted the strong association 

between smokeless tobacco use and OSMF. The fibrotic 

changes observed in OSMF were likely caused by areca 

nut alkaloids and tannins, which induced collagen cross- 

linking. Smoking tobacco was strongly associated with 

leukoplakia (OR = 2.89), a result that supported findings 

from Byakodi et al. (2011). [9] Smoking exposed the oral 

mucosa to carcinogens such as polycyclic aromatic 

hydrocarbons and nitrosamines, which explained the 

increased risk of leukoplakia. These findings 

highlighted the distinct pathophysiological mechanisms 

by which different forms of tobacco impacted the oral 

mucosa, emphasizing the need for targeted cessation 

strategies. 

Participants with a history of tobacco use exceeding 10 

years had a significantly higher risk of OPMDs (OR = 

4.12), a finding that aligned with van der Waal (2009). 
[1] Prolonged exposure to carcinogens likely caused 

cumulative DNA damage, which over time progressed 

to precancerous lesions. This underscored the 

importance of early intervention and public education 

on the long-term risks of tobacco use. 

Concurrent alcohol consumption was another 

significant risk factor (OR = 2.53), corroborating 

findings from Rooban et al. (2009). [10] Alcohol likely 

acted as a solvent, enhancing the penetration of tobacco 

carcinogens into oral tissues. The synergistic effect of 

combined tobacco and alcohol use could have 

explained the heightened risk observed in the study 

population. Poor oral hygiene practices doubled the risk 

of OPMDs (OR = 2.18), a result consistent with the 

findings of El Toum et al. (2018). [4] Poor oral hygiene 

created a pro-inflammatory environment conducive to 

lesion formation. Chronic irritation from plaque, 

calculus, and bacterial toxins likely exacerbated the 

effects of tobacco and other carcinogens, increasing 

susceptibility to OPMDs. 

While the results of this study were largely consistent 

with previous findings, some studies reported 

contrasting patterns. For instance, Petti (2003) [11] 

documented a lower prevalence of OPMDs in 

populations with high fruit and vegetable intake, which 

was not specifically analyzed in this study. 

Antioxidants in fruits and vegetables may have 

mitigated oxidative stress caused by tobacco 

carcinogens, potentially explaining regional 

differences. Additionally, Kovac-Kavcic and Skaleric 

(2000) [12] found no significant association between 

alcohol consumption and OPMDs, differing from the 

results of this study. This discrepancy might have 

reflected differences in drinking patterns, genetic 

predispositions, or co-exposure to other risk factors. 

The findings of this study were likely influenced by the 

widespread cultural acceptance of tobacco, particularly 

smokeless forms, in the study regions. Limited 

awareness of oral health risks and a lack of robust 

public health programs in semi-urban areas might have 

further exacerbated the problem.  These factors 

underscored the need for community-based 

interventions aimed at reducing tobacco use, raising 

awareness of its health risks, and promoting regular 

oral health screenings to enable early detection and 

management of OPMDs. 

Limitations 

This study relied on self-reported data for tobacco and 

alcohol use, which may have introduced recall bias or 

underreporting due to social desirability. The cross- 

sectional design limited the ability to establish causal 

relationships between identified risk factors and the 

development of OPMDs. Additionally, the study did 

not assess the progression of OPMDs to malignancy, 

highlighting the need for future longitudinal studies to 

evaluate the natural history and transformation risk of 

these lesions. 

CONCLUSIONS 

Oral potentially malignant disorders (OPMDs) were 

found to be highly prevalent among tobacco users, with 

distinct risk factors associated with specific patterns of 

tobacco use and lifestyle behaviors. The findings 

underscore the importance of targeted interventions, 

including tobacco and alcohol cessation programs, 

routine screening, and early detection initiatives, to 

reduce the risk of malignant transformation and 

improve oral health outcomes in at-risk populations. 

Public Health Implications 

Targeted education campaigns, routine screening for 

high-risk individuals, and tobacco and alcohol 

cessation programs are critical to addressing the burden 

of OPMDs. Integrating dental professionals into 

primary care teams can enhance early detection and 

management. Policy interventions, such as tobacco 

control measures and improved access to dental care, 

are essential to reduce prevalence and progression to 

malignancy. 

Clinical Relevance 

Oral potentially malignant disorders (OPMDs) are a 

significant concern among tobacco users due to their 

risk of malignant transformation. This study highlights 

the strong association between tobacco use patterns and 

OPMD prevalence, emphasizing the need for early 

detection and cessation programs. Understanding these 

risk factors enables clinicians to implement targeted 

screening and preventive strategies. Routine oral 

examinations and patient education should be 

integrated into clinical practice to reduce the burden of 

OPMDs and prevent progression to oral cancer. 
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