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Introduction 
Tobacco and alcohol use as well as diet 
have been implicated in large increase in 

[ 1 ]oral cancer mortality . Tobacco 
consumption is one of the leading causes 

[2 ]of preventable deaths globally . 
According to “Tobacco use Disorder”, 
epidemiological survey by World Health 
Organization, it was estimated that 
tobacco use caused nearly 5 million 
deaths in 2008, which was higher than the 
number of deaths attributed to 
tuberculosis, HIV/AIDS, malaria taken 
together. By 2030, the number of deaths 
related to tobacco epidemic could exceed 

[3]even 10 million annually . Tobacco use 
is implicated in development of oral 
cancer, oral leukoplakia and effects on 

[4]healthy mucosa as well . Among the 
developed countries, tobacco is 
considered for 24% of all male deaths and 
7% of female deaths with figure rising to 

[5]over 40 % for males in some countries .
The increasing mortality rate due to rise 
in cancerous and pre-cancerous lesions 
justifies the study of their cause and 
development.

Aim & Objective
1) To study the distribution of tobacco 

related oral lesions in the general 
population.

2) To study the distribution of tobacco 
related oral diseases in relation to age, 
gender and site.

3) To study the distribution of tobacco 
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Abstract
Tobacco consumption is one of the leading causes of preventable deaths worldwide. It has been 
implicated in developing of oral cancers, leukoplakia and effects healthy mucosa as well. It is 
considered to be responsible for mortality with rising figures in some countries. Aims and 
Objectives The present study was undertaken to study the distribution of tobacco related oral 
diseases in general population. Materials and Methods A total of 42,084 subjects were examined 
in the department of Oral Medicine and Radiology in BJS Dental College, Hospital & Research 
Institute. Statistical analysis used was One Way ANOVA and z-test. Results Out of 42,084 
patients examined, 3959 patients were using tobacco and 810 out of these suffered from tobacco 
related oral lesions. Detailed results are given in Tables I – VII. Conclusion Tobacco use both in 
smokeless and smoking form has effect of the health of the oral mucosa, gingival and periodontal 
status.
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related oral lesions in relation to the 
form and duration of usage.

4) To study the periodontal status 
associated with tobacco use.

Material & Methods
• Sample size - 42,084
• Study population 

A cross sectional study was carried out on 
all OPD patients coming for routine 
dental care to Department of Oral 
Medicine and Radiology (OMR), Baba 
Jaswant Singh Dental College, Hospital 
and Research Institute, Ludhiana.

•    Methods 
a) A proforma was designed to record a 

thorough history of oral abusive 
tobacco habits, including their form 
and duration of use

b) Examiners – Trained teaching staff of 
Oral Medicine and Radiology

c) Armamentarium 
I. Gloves
ii. Mouth masks
iii. Mouth mirror
iv. Gauze( Sterilized)

Under light illumination on dental chairs

d) Histopathology report supported the 
provisional diagnosis wherever 
necessary.

The results were analyzed using One- 

way ANOVA and z- test.

Results:
A total of 42,084 patients were examined 
over a time period of 3 years. A total of 
3959 number of patients were using 
tobacco of these 810 were having tobacco 
associated oral lesions.

The distribution of patients according to 
the lesion was as shown in Table I
Most common oral lesion seen was 
tobacco pouch keratosis in 538 patients 
followed by leukoplakia in 229 patients
The distribution of patients with tobacco 
associated oral lesions individually has 
been categorized based on their age 
groups in Table II

• 34.7% of patients of Tobacco pouch 
keratosis were found to lie in age 
group 21-30 years.

• 42.4% of all Oral Sub Mucous 
Fibrosis cases were found to lie in age 
group 31-40 years.

• Maximum numbers of leukoplakia 
cases were in age group 41 -50 years 

Table I

Tobacco pouch Keratosis (TPK)

Oral Sub Mucous Fibrosis (OSMF)

Leukoplakia

Smokers Palate (SP)

Total

538

33

229

10

810
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cancer. The purpose of our study was to 
summarize the current concept of such 
local effects, especially the pre-
malignant changes in the oral mucosa in 
North Indian population. The use of 
smokeless tobacco is integral to the 
culture of South-East Asia. Smokeless 
tobacco users in India and Pakistan 
together have been estimated to be more 

[6]than 100 million .
In India about 35-40 percent of tobacco 

[7]consumption is in smokeless form . The 
result of the present study showed that 
tobacco. Chewing was the chief cause of 
tobacco pouch keratosis (TPK) and Oral 
Sub Mucous Fibrosis (OSMF). The 
maximum number of patients suffering 
from TPK were in the age group of 21-30 
years and those of OSMF were in the age 
group of 31-40 years which correlated 
with study conducted by P.C. Gupta et 

[7], [8]al  and maximum patients had a 
history of the habit for a period of 0-5 

[9]years as found in study by Pandya et al . 
Our study showed that the use of 
smokeless tobacco was more common in 
male gender, is in link with what was 

[10]found by Mazahir et al . The most 
common site of involvement in TPK 
cases was buccal mucosa, followed by 
labial mucosa correlating with the site of 
placement of tobacco quid, correlating 

[9]with study by Pandya et al . The most 
common site of occurrence of OSMF was 
buccal mucosa with male predominance 
which is in accordance with study by 

[9]Pandya et al .
OSMF is a precancerous condition in 
w h i c h  a  1 0  y e a r  m a l i g n a n t  
transformation rate of 8% has been 
determined in India where tobacco 
chewers routinely mix betel leaf, areca 
nuts and / or slaked lime with their 

[11]tobacco . It has been suggested that 
OSMF is frequently associated with 

[12]leukoplakia and Oral Cancer . The use 
of tobacco has been incriminated as the 

[13]etiology of OSMF . Thomas et al in 
their study in South India suggested 
tobacco chewing as an important risk 
factor for multiple oral pre-malignant 
lesions and may be a major etiological 

(27.9%).
• 60% of smoker’s palate was found to 

be in age group 31 -50 years.
The distribution of patients according to 
gender shown in Table III

Tobacco pouch keratosis (T.P.K) 
(98.9%), O.S.M.F (81.8%) , Leukoplakia 
(97.3%), smoker’s palate(100%) were 
seen more commonly in males.

Comparison Of Diseases:

The distribution of patients according to 
site are shown in Table IV
• Buccal mucosa was involved in 34.4 

% of T.P.K patients.
• Buccal mucosa was most affected in 

Leukoplakia (83.4) & OSMF 
(96.96%).

• Palatal Involvement was seen only 
with smoker’s palate (100%).

The distribution of patients according to 
their periodontal status is shown in Table 
V
• Periodontitis was seen in 65.3% cases 

of TPK.
• 74.2% patient of leukoplakia and 63.6 

% cases of OSMF had periodontitis 
while 30% cases of smoker’ s palate 
had periodontitis.

The distribution of patients according to 
the form of tobacco used is shown in 
Table VI
The distribution of patients according to 
the duration of use and form of tobacco 
used is shown in Table VII

• The distribution of patients according 
to form and duration of tobacco use 
and alcohol use has been shown in 
table V the patients using smokeless 
form mainly had TPK (69.2 %) and 
leukoplakia (50.2 %).

• Patients having both the habits had 
OSMF (36.4%) and leukoplakia 
(33.2%).

• 39.91 %TPK , 25.33% leukoplakia 
and 54.55% OSMF had habit history 
of 0-5 year.

• 25.3% patients of leukoplakia and 
60% of smoker’s palate had habit 

history of >20 years.

Discussion
Tobacco has been hailed as a gift from the 
God a miraculous cure-all for life’s 
physical ills, a solace to lonely soldier or 
sailor, a filthy habit, a corrupting 
addiction and the greatest disease 
producing product to man. It is especially 
important to understand that harmful 
effects of tobacco products are dose 
dependant, that they depend more on 
abuse than on simple use. The systemic 
effects have been extensively explored 
and reported, but local oral effects of 
various tobacco habits have received 
little attention outside the potential of 

Diseases

T.P.K vs Leukoplakia

T.P.K vs OSMF

T.P.K vs Smokers Palate

Leukoplakia vs OSMF

Leukoplakia vs Smokers Palate

OSMF vs Smokers Palate

P-value

0.107

0.003*

0.491

0.006*

0.318

0.114

Table II

Age Groups

10-20

21-30

31-40

41-50

51-60

>60

T.P.K

21

187

181

92

40

17

%

3.9

34.7

33.6

17.1

7.4

3.2

Leukoplakia

6

35

59

64

41

24

%

2.6

15.3

25.8

27.94

18.0

10.5

O.S.M .F

5

8

14

4

1

1

%

15.2

24.2

42.4

12.1

3.0

3.0

S.P

0

1

3

3

1

2

%

0

10

30

30

10

20

p-value: 0.000

Est. Avg. age 35.85+ 3.17 43.44+ 2.98 33.12+ 3.49 46.00+ 2.72

Table VII

Years

0-5

5-10

10-15

15-20

>20

Smokeless

152

100

43

26

31

Smoking

1

0

0

0

1

Combined

59

46

27

22

31

Smokeless

18

7

10

2

3

Smoking

16

12

21

22

52

Combined

24

18

9

12

3

Smokeless

11

5

1

0

1

Smoking

0

2

1

0

0

Combined

7

2

2

1

0

Smokeless

0

0

0

0

0

Smoking

0

2

1

0

4

Combined

1

0

1

0

2

TPK L OSMF Sp

Table III

Gender

Male

Female

T.P.K

532

6

%

98.9

1.1

Leukoplakia

223

6

%

97.3

2.6

O.S.M .F

27

6

%

81.8

18.2

S.P

10

0

%

100

0

Table IV

Alveolar

Buccal

Labial

Palatal

35

185

163

0

6.5

34.4

30.3

0

20

191

18

0

8.7

83.4

7.9

0

0

32

1

0

0

96.96

3.03

0

0

0

0

10

0

0

0

100

Table V

Gingivitis

Periodontitis

Normal

T.P.K

117

351

70

%

21.74 

65.24 

13.01

Leukoplakia

36

170

23

%

15.72

74.23 

10.04

O.S.M .F

11

21 

1

%

33.3

63.63

3.03

S.P

3

3

4

%

30

30

40

Table VI

Form of

tobacco

Smokeless

Smoking

Both

TPK

No. of

Patients

358

2

178

%

66.5

0.4

33.1

L

No. of

Patients

38

115

76

%

16.6

50.2

33.2

OSMF

No. of

Patients

19

2

12

%

57.6

6.1

36.4

SP

No. of

Patients

0

6

4

%

0

60

40
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towards development of Oral 
Leukoplakia and Oral Sub Mucous 
Fibrosis.

• Gingival and periodontal health was 
severely affected by the use of 
tobacco.
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The present study also included the 
patients who had a habit of smoking 
tobacco. It was found that maximum 
number of oral leukoplakia cases were in 
the age group of 41-50 years with male 
predominance and buccal mucosa being 
the most affected site with a history of 
smoking tobacco for more than 20 years. 
The leukoplakia lesions were seen in 
older population which correlated with 

[15]the findings of by Lee C-H et al .
In terms of gender, the prevalence of oral 
leukoplakia was between 1 and 7 percent 
in men and 0.17 and 1.5 percent in 

[4]women .
Early descriptive studies mainly 
performed in India and Denmark have 
shown that the frequency of oral 
leukoplakia among smokers is so high 
that in absence of controls the habit could 

[4]be considered as causative . Smoking 
has a definite correlation with the 
development of oral leukoplakia as 
suggested by studies by Dombi et al 
showing 60 percent of leukoplakia 

[16]patients as active smokers . Banoxy and 
Rigo found that among 104 leukoplakia 
patients, 76.9 percent smoked 10 or more 
cigarettes per day as compared to 13.5 
percent who did not smoke and 9.6 
percent who smoked one to ten cigarettes 
per day, strongly supporting smoking as a 
causative factor for oral leukoplakia 

[17](OL) . A decrease in the prevalence of 
OL after smoking cessation has been 
observed in many studies confirming an 

[4]etiological role . The results of our study 
correlated with the studies by various 
authors supporting the role of smoking in 
oral leukoplakia.
In our study it was also seen that OL 
(33.2%) and OSMF (36.4%) developed 
in patients who had a habit of smoking as 
well as using smokeless tobacco. The 
duration of tobacco use in this category 
was 0-5 years. It was seen that patients 
who were using both smokeless tobacco 
and smoking tobacco developed OL 
within a period of 5 years of habit as 
compared to those who were in a habit of 
only smoking (>20 yrs) which was in 
accordance with the study by Lee C-H et 

[15]al  which showed significant elevated 
risks of OL and OSMF were registered at 
lowest level of betel quid chewing 
quantity (1-10 pieces/ day) and duration 
(1-10 years).
In our study smoker’s palate was seen 
mainly in the age group of 31-50 years 
with male predominance. The duration of 

tobacco use was more than 20 years 
which is in accordance with the study by 

[18]Reddy et al . Stomatitis nicotina palatini 
or smokers palate described by Thoma in 
1941 is the name given to changes in the 

[20]hard palate in cigar smokers  and 
associated with the heat rather than 

[19]chemicals . Smoke hits the palate more 
directly than it does the other parts of 
mouth thereby causing stomatitis 

[18]nicotina . It is closely related to 
smoking and prevalence is about 1-2% in 
Scandinavians. Smokers palate is non 

[19],[21]malignant , whereas palatal keratosis 
is associated with reverse smoking 
primarily in Asian countries is pre-
malignant lesion (45 out of 49 lesions 

[21]show biopsies positive for atypia) . The 
lesion usually resolves within two weeks 

[21]of cessation of smoking .
The study showed that the patients apart 
from above said problems also suffered 
from periodontitis and gingivitis 
associated with tobacco use. It has been 
shown by studies that periodontal status 
of smokers is at least 15 years more 
advanced than the status of non smokers 

[22]of the same chronological age . 
Periodontitis is more prevalent and 
severe in smokers characterized by 
deeper periodontal pockets, greater 
attachment loss and more furcation 

[23],[24]defects . A recent study on young 
healthy people with or without minimum 
periodontitis however reveals a clear 
effect of smoking on periodontal tissues. 
It was seen the typical periopathogens are 
more frequent in smokers than in non 
smokers after controlling variations of 
oral hygiene, suggesting that smoking is 
involved in early development of 

[25]disease . A dose dependent response has 
[26]been suggested , strengthening the 

evidence that smoking is a risk factor for 
periodontal disease.

Conclusion
• Use of tobacco both in smokeless and 

smoking form increased the risk of 
oral lesion where males were 
predominantly affected.

• Smokeless tobacco use was more 
predominant in younger adults 
causing Tobacco Pouch Keratosis and 
Oral Sub Mucous Fibrosis while 
smoking form of tobacco was more 
common in older individuals causing 
Oral Leukoplakia and Smoker’s 
Palate.

• Individuals using both forms of 
tobacco had an increased tendency 
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