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ABSTRACT 
BACKGROUND: 

Tobacco use is one of the most prevalent forms of deleterious habits, associated with ill health in 

individuals. Smoking and chewing smokeless tobacco are considered to be significant risk 

factors for the development of oral cancer, premalignant lesions such as leukoplakia, and other 

lesions that include smoker’s melanosis, nicotinic stomatitis and non scrapable white lesions. 

AIM 

Hence the current retrospective analysis was done to assess the trends and frequency in relation 

to smokeless and smoking forms of tobacco. 

MATERIALS AND METHOD 

This hospital-based retrospective study from June 2019 - June 2020. A total of 86000 case 

records were reviewed and constricted to 100 samples. All the patients with the history of 

Received 20th March 2021; Revised 26th April. 2021; Accepted 24th May 2021; Available online 1st Aug. 2021 



Reshmi B et al                                                                                                                                                     Research Article 

 

 
1415 

IJBPAS, August, Special Issue, 2021, 10(8) 

cigarette and smokeless tobacco habits were included in the study. The data included the patient's 

demographic details, the type of habit, duration, frequency, and the associated oral mucosal 

pathology. Data was analysed using SPSS software. 

RESULTS 

Analysis of the data revealed that; 3.9 % of the men had frictional keratosis and tobacco pouch 

keratosis , 2.0% of the males had OSMF and chewers mucositis while the 89.1 % of males did 

not have any malignancies. A chi square test was done and P value less than 0.05 was considered 

statistically significant. 

CONCLUSION 

This study proves a definite association between smokeless tobacco habit and prevalence of Oral 

premalignant lesions. 

Keywords: Malignancies; Out patients; Smoking; Smokeless forms; Dependency; Trends 

INTRODUCTION 

Oral cancer is one of the most common 

cancers in the world due to over consumption 

of tobacco and cigarettes and is one of the 

most debilitating and disfiguring of all 

malignancies. It can be smokeless forms and 

smoking cigarettes. There is a higher 

incidence of cancer in south India than in any 

other part of the country. The people affected 

are from all walks of life, Illiterate people, 

daily wage workers, and many IT employees 

are addicted mainly to smoking form of 

tobacco. Asthana (2016) Tobacco has been 

traditionally chewed in India as an ingredient 

of betel quid or pan, which is a combination 

of betel leaf, arecanut, slaked lime and 

chewing form of tobacco, where as in rural 

areas and among lower socio economic 

groups, A hand role in a dry tembhurni leaf 

filled with tobacco bidi widely used as an 

alternative to cigarette [1]. 

Speight (2018) Oral potentially malignant 

disorders (OPMDs) [2] is another area which 

needs attention, they have a statistically 

increased risk of developing cancer, but the 

risk varies depending on patient- or lesion-

related factors. It is difficult to predict the 

risk of progression in any individual patient, 

and the clinician must decide based on 

assessment of each case. Alshayeb (2019) 

The most commonly encountered oral 

potentially malignant lesion is leukoplakia, 

but others, including lichen planus, oral 

submucous fibrosis, and erythroplakia [3]. 

Factors associated with an increased risk of 

malignant transformation include gender, site 

and type of lesion, habits, such as smoking 
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and alcohol consumption; and the presence 

of epithelial dysplasia on histologic 

examination. Majority of oral cancers consist 

of OSCC which arise from epithelium of oral 

mucosa. Malignant transformation of 

leukoplakia is 3-6%, followed by Oral 

Submucous fibrosis, Erythroplakia, smoker’s 

melanosis and others. 

Prabakaran, Kumar RP (2016, 2018) 

Previously our team has conducted numerous 

clinical trials  [4–8] Samuel, Sri Sakthi, 

Kumar RP, Mathew (2020, 2018, 2017)cross 

sectional studies  like [9–13] and Khatri, 

Mohapatra, Harini, Neralla ((2019) in vitro 

studies  [14–18] over the past 5 years. Now 

we are focussing on epidemiological and 

retrospective studies, in order to form a 

baseline data, which would make a 

foundation for future evidence based studies, 

we attempt to identify important risk factors 

and present a simple algorithm that can be 

used as a guide for risk assessment at each 

stage of the clinical evaluation of a patient. 

Many patients with these lesions will not 

have a specific diagnosis, and the lesions 

must be managed as leukoplakia. Although 

these disorders have an increased statistical 

risk of malignant change, it is very difficult 

to predict the outcome for an individual 

patient.  

A hospital with a Tobacco cessation center is 

an ideal unit for analysis of patients with 

varying degrees of habit and pathology, 

hence it was chosen as a study setting of 

choice and the current study was done with 

an aim to assess the trends and frequency in 

relation to smokeless and smoking forms of 

tobacco. 

MATERIALS AND METHOD  

Study design and study population 

This is a retrospective analysis which 

included patients who visited Saveetha 

Dental College from a period of June 2019-

June2020. Patients with cigarette and 

smokeless form of tobacco habits were 

included in this study. A written Informed 

consent was obtained from patients during 

the treatment, stating the purposes for which 

their data might be used in future. The 

inclusion criteria were, patients who used any 

form of tobacco , presence of lesion and the 

exclusion criteria was, patients who were not 

willing for study and patients with any 

systemic conditions. 

Sample size and Quality control 

The sample size was 100 after reviewing 

86000 case records of patients. This study 

consisted of males belonging to the age 

group of 20-60 years. In case of doubt the 

data were cross verified through telephone. 

As a measure of quality control, two 
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investigators cross verified the patient record 

with photographs available in each patient’s 

case gallery. 

Approval 

Prior to the start of the study, Ethical 

approval was obtained from the scientific 

review board of Saveetha University. 

{SIHEC/2020/DIASDATA/0619-0320} 

Data collection  

The particulars of interest retrieved from the 

database were, forms and frequency of 

tobacco usage, malignant / premalignant oral 

lesions associated with the tobacco habit 

(verification was done with pictures in the 

patient gallery), along with basic 

demographic details. 

Statistical analysis 

The data collected were segregated according 

to age, categorized and added  in excel sheets 

. The data in excel sheets were then 

transferred to SPSS software for statistical 

analysis. Chi square test was done between 

age and habit, smoking frequency and 

malignancy, dependencies and malignancies. 

Any P value less than 0.05 was considered 

statistically significant. The results obtained 

were tabulated and represented graphically. 

RESULTS AND DISCUSSION  

Among the 100 study subjects included in the 

analysis, the majority (34.0%) belonged to 

the age group  20- 30 years  followed by 

20.0% each in the 40-50 years and 50-60 

years age group Majority of the study 

population belonged to the age group of 20-

30 years (Figure 1). 28.0% of the tobacco 

users belonging to the age group of 20-0 

years were healthy and 2.0% had oral 

submucous fibrosis, frictional keratosis 

lichenoid. 20.0% of the tobacco users of the 

age group 30-40 years were healthy,2.0% 

had chewers mucositis, leukoplakia and 

tobacco pouch keratosis. 18.0% of tobacco 

users belonging to the age group of 40-50 

were healthy,and 2.0% had tobacco pouch 

keratosis. 18.0% of the tobacco users 

belonging to the age group of 60-70 years  

were healthy and 2.0% had frictional 

keratosis (Figure 2). 24.0% of cigarette 

smokers, 6.0% of pan chewers, 2.0% of 

gutka and Paan chewers and cigarette 

smokers belonged  to the age group of 20 to 

30 years. 20.0% of cigarette smokers, 4.0% 

of pan chewers and 2.0% of gutka consumers 

belonged to the age group of 30 to 40 years.  

20.0% of cigarette smokers, 4.0% of pan 

chewers and 2.0% of gutka consumers 

belonged to the age group of 30 to 40 years. 

18% of cigarette smokers and 2% of pan 

chewers belonged to the age group of 40 to 

50 years. 20.0% cigarette smokers belonged 

to the age group of 50 to 60 years Majority of 

them smoked cigarettes than any other forms 
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of tobacco (Figure 3). 26.0% smokers with a 

dependency of 1- 3 (very low dependence) 

where healthy and 2.0% smokers had 

frictional keratosis. 38.0% smokers with a 

dependency of 3 to 6 (moderate dependence) 

were healthy, 2.0% smokers had chewers 

mucositis, leukoplakia and frictional 

keratosis  smokers who had dependency of 7 

to 10 (very high dependence) had 20.0% 

when healthy, 4.0% had tobacco pouch 

keratosis and 2.0% had oral submucous 

fibrosis and lichenoid. Most of the smokers 

who used smokeless forms and cigarettes had 

a  healthy oral environment  when compared 

to other oral malignancies (Figure 4). 

ANOVA test based on nicotine dependence 

and oral malignant and pre malignant lesions 

among the study population was done,which 

was not significant statistically, Implying that 

the dependency of patients is not associated 

with their risk of acquiring a lesion in the 

oral cavity.    [P=0.197>0.05] 

Oral cancer is one of the 10 most common 

cancers in the world and shows marked 

geographic differences in occurrence. Oral 

cancer ranks number one among men and 

number three among women. The social 

customs, habits, nutritional state, and the 

climatic conditions vary remarkably in 

different parts of the globe, and even in 

different sectors of the big country in India. 

Nirmala (2017) Local habits are thought to 

play a distinct role in the high rate of oral and 

pharyngeal cancer in India [19]. An increased 

frequency of cancer in the oral cavity was 

more often associated with the habit of the 

chewing of tobacco with betel leaf, betel nut, 

and slaked lime than with other habits, 

whereas in persons suffering from carcinoma 

of the oropharynx and of the hypopharynx 

there was evidence of an increase in the 

frequency of tobacco smoking . The Indian 

data suggest that the relative risk of 

developing oral cancer is 2.82 for smokers 

and 5.98 for chewers.  

The use of tobacco in various forms is 

widespread in India, with between 47% and 

73% of the population indulging in the habit, 

compared with approximately 36% in the 

United States. Joshi (2016). The rate of 

transformation of precancerous lesions into 

oral cancers is similar to that seen [20] 

elsewhere, suggesting that the high incidence 

of oral cancer in India is not a reflection of a 

unique susceptibility but simply of the very 

high prevalence of tobacco use.  Studies have 

shown that almost 80% of oral cancers 

progress from precancerous lesions and about 

2-12% of precancers are transformed into 

cancer.  

In our study, out of 100 cases, 6 patients had 

a high malignancy rate, 4 patients had 
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moderate malignancy , 6 patients had a low 

risk, this was different from the study by  

Kavitha Nitish Garg et.al, where 101 cases 

had high malignancy rate and 35 

questionable risks. Garg(2013) Tobacco 

users  with  high malignancy rates were  less 

when compared to KN Garg study and also 

showed that our study population had a lesser 

malignant transformation percentage [21].  

In this study, occurrence of oral malignant 

lesions was 0.122 and this was almost similar 

to a study by Kaverihallikeri et al , odds of 

occurrence of OMLS was 0.218.  Hallikeri 

(2018). The low prevalence of malignant 

lesions in both studies could be attributed to 

the nature, duration and frequency of tobacco 

products used and mainly the predominant 

young age in both the study population [22].  

In this study, out of all premalignant lesions, 

tobacco pouch keratosis was most prevalent 

(4.0%) which was again different from the 

study by Ban cozy et al, which reported 

higher prevalence rate of leukoplakia among 

smokers. Again the factors such as age, form 

and duration of habit would have contributed 

to this difference.  Our study had 2.0% 

tobacco users with leukoplakia which is 

comparatively less. Intervention studies show 

a regression of the lesion after stopping the 

smoking habit.  Creath (1991) Studies show 

almost 80% of oral cancer progress from 

precancerous lesions and about 2-12% of 

precancerous lesions are transformed to 

cancer, thus implying the importance of such 

baseline analysis to tailor the cessation to 

individual patients and for addressing the 

community [23]. The current study fails to 

throw light on so many intricate details 

which would affect the compliance and 

thereby reduce the malignant transformation 

risk. The age wise distribution of study 

subjects were not equal, there was a 

predominance of young people, making the 

age wise comparison difficult. Same can be 

concluded about the lesions in the study 

population, where the majority of them were 

healthy. A prospective study with equal 

distribution in terms of age and dependency 

would help us arrive at generalizable results. 
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Figure 1: A pie chart representing the age wise distribution of study 
years (pink) , followed by  26.0%, who  belonged to the age group of 30

age group of 40

Figure 2: Represents the age group and percentage of lesions present among tobacco users . X axis represents age and Y 
axis represents the percentage of lesions. Across all age groups, the majority of them had a healthy oral mucosa (blue). 

Chi square test was done to check the association and it was found to be statistically  significant [P=0.058], implying, with 
age, duration of habit will also increase, thus posing an increased risk for occurrence or premalignant lesions.
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Figure 3: Represents the age group wise distribution of habits among the tobacco users. X axis represents age and Y axis 
represents percentage of habits. Across all age groups, the majority of them had the habit of smoking cigarettes 

(grey).Chi-square test was done to check the association  and It was found not to be statistically significant [df=9, 
P=0.222], implying, age has no effect on the type of tobacco products used.

Figure 4: Represents  the nicotine dependency score  and
nicotine dependence score  of the patient and Y axis represents the percentage  of the lesions among tobacco users. 

Majority of the smokers had a healthy oral cavity (blue)
[P=0.005], implying dependency inturn increases the exposure to carcinogenic substances and thereby incidence of 
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CONCLUSION 

Within the limitations of study, it can be 

concluded that Majority of the tobacco users 

in the study belonged to the young age 

group and they had very low to moderate 

levels of nicotine dependency.  Oral 

mucosal lesions of premalignant nature were 

seen predominantly in middle to older age 

groups and in patients with moderate to high 

nicotine dependencies. 

ACKNOWLEDGMENT 

This study was supported by Saveetha 

Dental College, Saveetha Institute of 

Medical and Technical Sciences, Chennai. 

AUTHORS  CONTRIBUTION  

Reshmi has contributed to the data 

collection, study design, analysis, results, 

tables and manuscript preparation. 

Dr. Sri Sakthi has contributed to the design 

of the study, analysis of the data, results and 

proofreading of the manuscript. 

Dr. Arvind has contributed to reviewing 

articles. 

CONFLICTS OF INTEREST 

The research project is self funded and was 

not sponsored or aided by third parties. 

There is no conflict of interests 

REFERENCES 

[1]  Asthana S, Patil RS, Labani S. 

Tobacco-related cancers in India: A 

review of incidence reported from 

population-based cancer registries. 

Indian J Med Paediatr Oncol. 2016 

Jul;37(3):152–7. 

[2]  Speight PM, Khurram SA, Kujan O. 

Oral potentially malignant disorders: 

risk of progression to malignancy. Oral 

Surg Oral Med Oral Pathol Oral 

Radiol. 2018 Jun;125(6):612–27. 

[3]  Alshayeb M, Mathew A, Varma S, 

Elkaseh A, Kuduruthullah S, Ashekhi 

A, et al. Prevalence and distribution of 

oral mucosal lesions associated with 

tobacco use in patients visiting a dental 

school in Ajman. Onkologia i 

Radioterapia. 2019;13(2):27–33. 

[4]  Prabakar J, John J, Srisakthi D. 

Prevalence of dental caries and 

treatment needs among school going 

children of Chandigarh. Indian J Dent 

Res. 2016 Sep;27(5):547–52. 

[5]  Prabakar J, John J, Arumugham IM, 

Kumar RP, Sakthi DS. Comparative 

Evaluation of the Viscosity and Length 

of Resin Tags of Conventional and 

Hydrophilic Pit and Fissure Sealants on 

Permanent Molars: An In vitro Study. 

Contemp Clin Dent. 2018 Jul;9(3):388–

94. 

[6]  Prabakar J, John J, Arumugham I, 

Kumar R, Srisakthi D. Comparative 

evaluation of retention, cariostatic 



Reshmi B et al                                                                                                                                                     Research Article 

 

 
1423 

IJBPAS, August, Special Issue, 2021, 10(8) 

effect and discoloration of conventional 

and hydrophilic sealants - A single 

blinded randomized split mouth clinical 

trial [Internet]. Vol. 9, Contemporary 

Clinical Dentistry. 2018. p. 233. 

Available from: 

http://dx.doi.org/10.4103/ccd.ccd_132_

18 

[7]  Kumar RP, Vijayalakshmi B. 

Assessment of fluoride concentration in 

ground water in Madurai district, Tamil 

Nadu, India. Research Journal of 

Pharmacy and Technology. 

2017;10(1):309–10. 

[8]  Prabakar J, John J, Arumugham I, 

Kumar R, Sakthi D. Comparing the 

effectiveness of probiotic, green tea, 

and chlorhexidine- and fluoride-

containing dentifrices on oral microbial 

flora: A double-blind, randomized 

clinical trial [Internet]. Vol. 9, 

Contemporary Clinical Dentistry. 2018. 

p. 560. Available from: 

http://dx.doi.org/10.4103/ccd.ccd_659_

18 

[9]  Samuel SR, Acharya S, Rao JC. School 

Interventions-based Prevention of 

Early-Childhood Caries among 3-5-

year-old children from very low 

socioeconomic status: Two-year 

randomized trial. J Public Health Dent. 

2020 Jan;80(1):51–60. 

[10]  Kumar RP, Preethi R. Assessment of 

Water Quality and Pollution of Porur, 

Chembarambakkam and Puzhal Lake. 

Research Journal of Pharmacy and 

Technology. 2017;10(7):2157–9. 

[11]  Pavithra RP, Preethi Pavithra R, 

Jayashri P. Influence of Naturally 

Occurring Phytochemicals on Oral 

Health [Internet]. Vol. 12, Research 

Journal of Pharmacy and Technology. 

2019. p. 3979. Available from: 

http://dx.doi.org/10.5958/0974-

360x.2019.00685.1 

[12]  Mathew MG, Samuel SR, Soni AJ, 

Roopa KB. Evaluation of adhesion of 

Streptococcus mutans, plaque 

accumulation on zirconia and stainless 

steel crowns, and surrounding gingival 

inflammation in primary molars: 

randomized controlled trial. Clin Oral 

Investig [Internet]. 2020 Jan 18; 

Available from: 

http://dx.doi.org/10.1007/s00784-020-

03204-9 

[13]  Sri Sakthi Dorai Kannan, Vyshiali 

Sivaram Kumar, Pradeep Kumar 

Rathinavelu, Meignana Arumugham 

Indiran. Awareness And Attitude 

Towards Mass Disaster And Its 

Management Among House Surgeons 



Reshmi B et al                                                                                                                                                     Research Article 

 

 
1424 

IJBPAS, August, Special Issue, 2021, 10(8) 

In A Dental College And Hospital In 

Chennai, India. Disaster Management 

and Human Health Risk V: Reducing 

Risk, Improving Outcomes. 

2017;173:121. 

[14]  Khatri SG, Madan KA, Srinivasan SR, 

Acharya S. Retention of moisture-

tolerant fluoride-releasing sealant and 

amorphous calcium phosphate-

containing sealant in 6-9-year-old 

children: A randomized controlled trial. 

J Indian Soc Pedod Prev Dent. 2019 

Jan;37(1):92–8. 

[15]  Mohapatra S, Kumar RP, Arumugham 

IM, Sakthi D, Jayashri P. Assessment 

of Microhardness of Enamel Carious 

Like Lesions After Treatment with 

Nova Min, Bio Min and Remin Pro 

Containing Toothpastes: An in Vitro 

Study. Indian Journal of Public Health 

Research & Development. 

2019;10(10):375–80. 

[16]  Harini G, Leelavathi L. Nicotine 

Replacement Therapy for Smoking 

Cessation-An Overview [Internet]. Vol. 

10, Indian Journal of Public Health 

Research & Development. 2019. p. 

3588. Available from: 

http://dx.doi.org/10.5958/0976-

5506.2019.04144.5 

[17]  Pratha AA, Prabakar J. Comparing the 

effect of Carbonated and energy drinks 

on salivary pH-In Vivo Randomized 

Controlled Trial. Research Journal of 

Pharmacy and Technology. 

2019;12(10):4699–702. 

[18]  Neralla M, Jayabalan J, George R, 

Rajan J, P SKM, Haque AE, et al. Role 

of nutrition in rehabilitation of patients 

following surgery for oral squamous 

cell carcinoma. IJRPS. 2019 Oct 

16;10(4):3197–203. 

[19]  Nirmala CJ, Thapsey H, Murthy NS. 

Oral cancer and tobacco: a case control 

study in southern India. Int J 

Community Med Public Health. 

2017;4(12):4706–11. 

[20]  Joshi M, Tailor M. Prevalence of most 

commonly reported tobacco-associated 

lesions in central Gujarat: A hospital-

based cross-sectional study. Indian J 

Dent Res. 2016 Jul;27(4):405–9. 

[21]  Garg K, Raj V, Chandra S. Trends in 

frequency and duration of tobacco habit 

in relation to potentially malignant 

lesion: A 3 years retrospective study 

[Internet]. Vol. 17, Journal of Oral and 

Maxillofacial Pathology. 2013. p. 201. 

Available from: 

http://dx.doi.org/10.4103/0973-

029x.119760 

[22]  Hallikeri K, Naikmasur V, Guttal K, 



Reshmi B et al                                                                                                                                                     Research Article 

 

 
1425 

IJBPAS, August, Special Issue, 2021, 10(8) 

Shodan M, Chennappa NK. Prevalence 

of oral mucosal lesions among 

smokeless tobacco usage: A cross-

sectional study. Indian J Cancer. 2018 

Oct;55(4):404–9. 

[23]  Creath CJ, Cutter G, Bradley DH, 

Timothy Wright J. Oral leukoplakia 

and adolescent smokeless tobacco use 

[Internet]. Vol. 72, Oral Surgery, Oral 

Medicine, Oral Pathology. 1991. p. 35–

41. Available from: 

http://dx.doi.org/10.1016/0030-

4220(91)90186-g 


