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Background: The rampant tobacco abuse is escalating the Indian health sector towards a

future overburdened with high prevalence of cancer and potentially malignant conditions.

Thus manifestations of tobacco abuse have become a widely recognized but poorly tackled

public health issue. To understand the same, a study was conducted in a dental college of

Bhopal, India.

Methodology: A hospital based cross sectional study was done over a period of 1.5 years.

Patients giving history of deleterious habits were included in the study. The form of to-

bacco/areca nut used, duration and frequency of usage and awareness regarding their ill-

effects were recorded. All documented data was subjected to statistical analysis using chi-

square test.

Results: Out of 2033 individuals studied 21% were below the age of 25 years, 53% in 26e50

years, 20% in 51e75 years and 6% above 76 years of age with 85% being males. 67% used

smokeless form, 21% smoked and 12% used tobacco in both smokeless and smoking form.

58% of the individuals had tobacco associated lesions, of which oral submucous fibrosis

(OSMF) was the most prevalent. The relation between duration and frequency of abuse and

occurrence of lesion was found to be statistically significant (p < 0.05).

Conclusion: The smokeless form was most widely abused in this part of the country espe-

cially the younger population. OSMF, a premalignant condition with debilitating effects on

the lifestyle, was the most prevalent lesion associated with tobacco use. These findings call

for early and aggressive intervention methods be put into action.
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1. Introduction

TheWorld Health Organization (WHO) predicts that India will

have an accelerated rise in deaths attributable to tobacco in

the first two decades of the present century. Tobacco addic-

tion will hasten deaths in the productive life of young adults

due to habits acquired in youth. India occupies a very special

place in the world tobacco map. As the secondmost populous

country in the world, India’s share of the global burden of

tobacco-induced disease and death is substantial.1

There are several forms in which tobacco is consumed in

India.Amongsmokers, it is consumed in the formof cigarettes,

andother indigenous forms like bidis, chuttas, chilam,hooklis,

hookah, which are to name a few. The smokeless form of to-

bacco include khaini, Guthka, maipuri tobacco, mawa, snuff

where tobacco is used in confluence with several other sub-

stances like areca nut, lime, catechu and flavoring agents.2

Regular use of these lead to manifestation of oral cancer

and potentially malignant conditions and lesions.3 To add to

this, in India 180 million tobacco users are present and 8 lakh

deaths per year attributed to tobacco use have been reported.4

The tobacco associated lesions with serious outcome are oral

cancer, leukoplakia, oral submucous fibrosis, erythroplakia

and carcinoma in situ.2 Several studies have shown the

prevalence of leukoplakia in India to be 0.02e5.2%.5,6 Surveys

about tobacco use have been carried out in different parts of

the world which have yielded results with immense

geographic variation. Reliable prevalence data on tobacco use

and their manifestation in India is scarce. Socio-demographic

determinants influencing tobacco use is poorly understood

which propelled us to conduct this study. The study was

conducted to estimate the prevalence of tobacco users

reporting to the OPD of a dental college in Bhopal. The ob-

jectives of this study were to record the demographic factors

of tobacco usage, types of tobacco used and associated lesions

with frequency/duration of substance abused and relate the

reasons for the abuse.
2. Materials and methods

A cross sectional study was conducted over a period of 1.5

years where 56,472 patients reported to the OPD, where those

with the habit of tobacco and areca nut chewing and tobacco

smoking were included (2033). The demographic data of each

patient and detailed history were recorded and chair side

examination of the patients was done. The individuals

included in the study were segregated into categories ac-

cording to age, gender, form of tobacco consumed, duration

and frequency of tobacco usage, presence and type of oral

lesions associated with tobacco usage. All the data were

documented, tabulated and analyzed statistically using Chi-

square test and Correlation Coefficient calculated.
Fig. 1 e Pie distribution of age group of tobacco users.
3. Results

The total number of individuals included in this study was

2033. The individuals were categorized into 4 age groups:
group I:<25 years, group II: 26e50 years, group III: 51e75 years

and group IV: 76e100 years. 21% (427) of patients belonged to

group I, 53% (1078) of the patients belonged to the group II, 20%

(406) to group III and 6% (122) to group IV (Fig. 1). 85% (1728) of

the patients were males and 15% (305) were females. 67%

(1374) of the patients used smokeless form of tobacco, 21%

(426) smoke form and 12% (233) of the patients used tobacco in

both smokeless and smoking form (Fig. 2). Out of the total

number individuals using tobacco, it was found that

maximum individuals i.e. 29% (598) preferred using “Guthka”

while areca nut alone was used by 7% (143) of the individuals.

Smokeless tobacco products other than Guthka were

consumed by 31% (638) of the study population. The form of

tobacco preferred in both the genders have been shown in

Table 1. 58% (1189) of the patients presented with oral lesions

associated strongly with the use of tobacco and rest (844) were

lesion-free. It was found that the appearance of lesion was

influenced by duration of tobacco use andwith the increase in

duration of tobacco usage, the occurrence of tobacco associ-

ated lesions have significantly increasedwhichwas confirmed

statistically using Chi square test (p < 0.05). On the basis of

frequency of habits, subjects were stratified into following

groups: group A:<5 times/day, group B: 5e10 times/day, group

C: 11e15 times/day, group D: 16e20 times/day, group E: 21e25

times/day and group F: 25e30 times/day. On assessing the

frequency of appearance of lesion to frequency of tobacco

usage, it was found that in Group A 47%, in group B 68.5%, in

group C 69.6%, in group D 96 80% and in group E and F 100% of

individuals had lesions (Table 2). It was observed that with

increase in the frequency of daily tobacco consumption, there

was a rise in the incidence of associated lesions in the oral

cavity which was depicted using correlation coefficient of 0.97

(Fig. 3). Amongst the individuals who had tobaccoeinduced

lesions, it was found that oral submucous fibrosis (OSMF) was

themost prevalent lesion being present in 16.3% subjects. This

was closely followed by leukoplakia (13.1%). Themost striking

findingwas the relatively high prevalence of oral cancer (1.6%)

in tobacco using patients reporting to the dental OPD. 56% of
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Fig. 2 e Distribution of form of tobacco used in the region.

Table 2 e Describes the distribution of lesion free
individuals and those afflicted with lesions in relation to
habit frequency.

Frequency
(times/day)

<5 5e10 11e15 16e20 21e25 26e30

With lesions

[n (%)]

511 (47) 418 (69) 115 (69) 77 (80) 49 (100) 19 (100)

Without lesions

[n (%)]

583 (53) 192 (31) 50 (31) 19 (20) 0 0

Total 1094 610 165 96 49 19
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the individuals stated that they resorted to these habits to

alleviate stress, 23.7% blamed it on peer pressure, 11.7% to

subside tooth ache and 9.2% used it to prevent halitosis. Chi

square test revealed that the awareness of ill effects of tobacco

and areca nut was more in younger age group which was

statistically significant (p < 0.05).
4. Discussion

The prevalence of tobacco and areca-nut users reporting to

the OPD was 3.6% (2033/56,472). Through this survey we put

forward an estimate of the demographic aspects of tobacco

usage and extensive exploration of the tobacco-associated

disease burden.

Tobacco contains several deleterious compounds, a large

group of which have been found to be carcinogenic.1 Nicotine

is the addictive alkaloid component. This is accompanied by

several potent carcinogens like polycyclic aromatic hydro-

carbons, tobacco specific nitrosamines,2 heterocyclic amines,

aldehydes, inorganic compounds, and miscellaneous organic

chemicals (e.g., styrene, benzene, and vinyl chloride) which

are classified as Group 1 carcinogens by the International

Agency for Research on Cancer.7 The carcinogen present in

the smokeless form of tobacco is nitrosamines especially to-

bacco specific vareity.8 In India areca nut/betel nut is another

psychoactive substance, which is frequently abused. The use
Table 1 eDistribution of tobacco users according to forms
of tobacco in the 2 gender groups.

Forms Male (85%) Female (15%)

Areca nut 6% 0.7%

Guthka 26.6% 2.7%

Other smokeless forms 20.7% 10.6%

Smoking 21.06% 1.3%

Guthka þ smoking 8.3% e

Areca nut þ smoking 2.03% e

Other smokeless þ smoking 0.6% e
of betel nut itself or along with tobacco results in several

mucosal lesions. Areca nut also contains several carcinogenic

components like tannins, some polyphenols like safrole,

hydroxychavicol, and catechins, andmost of the alkaloids.8e10

The frequently encountered oral lesions associated with to-

bacco abuse include the various forms of leukoplakia, oral

submucous fibrosis, erythroplakia, tobacco chewer’s kera-

tosis, smoking induced palatal lesions and finally oral cancer.

This study revealed that the age group most frequently

involved in the practice of tobacco usage was between 25 and

50years (53%), followedby individualsof agegroupof<25years

(21%). This was concurrent with the findings of Keluskar and

Kale4 andofDesai et al,11wheremost of thepatientswithhabit

of tobacco belonged to the age groupsof 20e60 years and21e50

years respectively. This finding was of grave concern as it was

an indicator of the productive population and the youth falling

prey to the vicious habit. There are several factorswhich could

be thought to influence the youth to make this choice which

could include idolization of close family members of the older

influential age group as well as media personalities. Easy

availability of the tobacco products and economic prices could

be catalysts in establishment of such habits.

We found a clear cut male predominance (85%) of the

subjects which was consistent with those in studies carried

out by Rani et al12 (2003) and Saraswathi et al13 (2006). How-

ever this data might not be completely indicative of the mal-

e:female ratio of tobacco users. Social prejudice more so in

rural areas could inhibit females from availing dental treat-

ment. This puts them at higher risks of developing oral lesions

and greater potential for these lesions to undergo malignant

transformation.
Fig. 3 e Graph depicting the relation between frequency of

tobacco usage with occurrence of lesions.
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It was found the smokeless form of tobacco was most

preferred in this region (67%) followed by 21% of smoking,

which was in contrast to the findings of tobacco using popu-

lation in the state of Uttar Pradesh who were smokers.1

Guthka was the most frequently used smokeless form of to-

bacco in the present study (29%). This was comparable to the

findings reported by the GATS India report, which stated that

27% of the men in Madhya Pradesh used “Guthka”.14 The fe-

male population was found to be almost exclusively chewers.

The product used commonly by the female population of to-

bacco users was “zarda” (90%), a smokeless form of tobacco

used frequently by the rural and lower economic strata. These

data give us a peek at the popular usage of smokeless tobacco

products like “Guthka”, where it seems the addition of the

flavoring agents make the taste and essence of these products

more favorable, have played a key role in popularizing the use

of “Guthka” especially in the younger population. The finding

that the female population using smokeless tobacco products

usually belonged to the lower economic strata pointed a finger

at the role of education and awareness regarding tobacco

usage was unable to reach the grass root levels.

Amyriad ofmanifestations ranging from extrinsic stains to

invasion of themucosa represent the injurious effects of these

agents. The potentially malignant states are of prime concern

as they present with increased risks of malignant trans-

formations at accelerated rates when the patients continue to

use tobacco even after development of the lesions. In this

study we found that 58% of the subjects had developed to-

bacco related lesions. The most commonly encountered oral

lesion was found to be Oral Submucous Fibrosis (OSMF),

affecting 16.3%. Although it is predominantly widespread in

the South-East Asian subcontinent, its incidence has gained

notice in the East African countries as well.15 The overall

prevalence of OSMF in India is 0.03e3.2%.3,5 The relative risk of

malignant transformation among individuals with OSMF was

found to be 397.3 times, reason being the generalized epithe-

lial atrophy, which increases the penetration of carcinogens

into the subepithelial layers.1

This was followed by 13.10% of the individuals suffering

from leukoplakia amongstwhom74%used smokeless tobacco

followed by users of both smoking and smokeless tobacco

products (18%) and the rest were smokers. In India, leuko-

plakia is almost always tobacco induced and its prevalence

ranges from 0.2 to 5.2%.1,3,5,6 Leukoplakia has a wide variety of

clinical presentation varying greatly with site and habits

practiced. In smokers commonly speckled leukoplakia is seen

occurring in the commisures and in chewers homogenous

leukoplakia is usually associated at the site of quid place-

ment.2 These lesionsmaybe persistent, regress spontaneously

or progress to result in oral cancer. The worldwide rate of

malignant transformation of leukoplakia is 3.6% while in In-

dian studies these rates varied from 0.13% to 10%. Speckled

leukoplakia is the most severe form of leukoplakia with

maximum risks of developing into oral cancers.1 In smokers

themost commonoral lesionwas found to be smoker’s palate.

It is a common lesion, usually asymptomatic and has no sig-

nificant risks of malignant transformation.

1.6% of the subjects were affected by oral cancer, the

commonest being oral squamous cell carcinoma. In our study

maximum of individuals suffering from oral cancer belonged
to age group of 21e30 years and 72.2% were males. 87.7% of

these patients used smokeless form of tobacco namely

Guthka and areca nut while rest were smokers. Paradoxically

majority of such individuals had used tobacco and their

products for less than 10 years and with a frequency of about

5e10 times per day. The most commonly involved sites were

vestibular and buccal mucosae. A thorough investigation of

other risk factors like nutritional status, trauma, viruses and

genetic mutations as co-risk factors would definitely shed

more light on process of carcinogenesis.

56% attributed their habit alleviation from stressful situa-

tions as their reason while the second common reason was

peer pressure.
5. Conclusion

Old habits die hard and abstinence from these injurious

agents will require strong motivation. Potentially malignant

disorders are on the rise in central India due to the easy

availability of these products. Though oral cancer had been

considered as an age dependant disease, increasing evidence

points to a change in trend. As responsible health care pro-

viders we not only detect it early but help in spreading

awareness and thus promote prevention.
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