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Abstract
Aim: The purpose of this study was to assess association between smokeless tobacco consumption and prevalence of dental caries
in Dakshina Kannada population. Materials and Methods: In this study 172 elderly dentate and consenting individuals (79 females,
93 males) were included. Patients were subjected to clinical examination under natural light with the aid of mouth mirror, No. 23
explorer and cotton rolls. Age of study group ranged from 20 years to 65 years. Tobacco consumption habit data were collected
through validated questionnaire. DMFT (Decayed, Missing, and Filled Teeth Index-WHO modification 1987) was used to assess
caries experience of study group. Results: Mean DMFT score of smokeless tobacco chewers was 5.66 ± 1.55 and of non-tobacco
chewers it was 3.99 ± 1.6 which showed significant association between smokeless tobacco consumption and dental caries
experience in Dakshina Kannada population (p=0.001). Among various forms of smokeless tobacco, tobacco along with paan leaves
was the most adopted one (15.1%); but the highest mean DMFT score being 6.00 ± 1.26 was observed in patients who consumed
gutka. Conclusion: This study throws light on possible contribution of smokeless tobacco consumption towards increased caries
experience and it also reflects potential role of form of smokeless tobacco consumption towards dental caries.
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Introduction
Tobacco chewing has been practiced among people in many
Asian countries including rural areas of India for quite a long
time [1]. Tobacco is an agricultural product of the leaves of
plants in the genus “Nicotiana”. It is primarily derived from
species “Nicotiana tabacum”. It is being consumed in various
forms including cigarettes, cigars, pipe tobacco, and
smokeless tobaccos (chewing tobacco, gutka and snuff) [2].
Available evidence suggests that the risks of oral diseases
increase with greater use of tobacco. There is strong evidence
that tobacco usage has numerous negative effects on oral
health, for example, staining of teeth and dental restorations,
reduction of the ability to smell and taste, coated tongue, oral
cancer, oral mucosal lesions, periodontal disease, gingival
recession, implant failure and coronal and root caries [2,3].

Smokeless tobacco (ST) has fermentable sugars and
nicotine as one of the main constituents [4,5]. As caries is a
multi-factorial disease with clear life-style, socio-economic
and socio-demographic gradients, the tobacco use may have a
role in this complex rather than a direct etiological factor
[6,7].

The supreme aim of this study was to unfold the
relationship between smokeless tobacco (ST) usage and
prevalence of dental caries in Dakshina Kannada population.

Materials and Method
The study included 172 elderly dentate and consenting
individuals (79 females, 93 males) who had attended
screening dental camps conducted by KVG Dental College
and Hospital Sullia, South Karnataka, India. Patients were
subjected to clinical examination under natural light with the
aid of mouth mirror, No. 23 explorer and cotton roles. Age of
study group ranged from 20 years to 65 years. Demographic,
tobacco consumption habit and health behaviour data were
collected through personal interviews using a structured and
validated questionnaire. The subjects were examined by post-

graduate students of Dept. of Endodontic and Conservative
Dentistry. DMFT Index (WHO modification 1987) was used
to assess caries experience of study group [8].

The following criteria were used to diagnose decayed tooth:
catch with explorer, discontinuity of enamel surface, definite
cavitation and soft base. Subjects who were exclusively
smokers were excluded from the study.

The data was entered into Microsoft excel sheet and
analysed using SPSS version 21. Descriptive statistics were
computed including mean and Standard Deviation, Chi square
statistics was used to analyse association.

Results
In this study 172 people were examined, out of which 54.1%
were males and rest 45.9% were females (Table 1). Mean age
of study group was 41.38 ± 7.50 years. The overall prevalence
of smokeless tobacco usage was 31.4% (Table 1).

Table 1. Distribution of study participants according to gender and
habits.

 Frequency N (%)

Gender  (N=172)

Males 93 (54.1)

Female 79 (54.1)

Habit  

ST-chewers 54 (31.4)

Non ST-chewers 118 (68.6)

There were three forms of Smokeless Tobacco (ST) which
were frequently consumed: tobacco along with paan leaves,
dried tobacco leaves and gutka. Among 31.4% of ST
consumers, 15.1% consumed tobacco along with paan leaves,
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4.1% consumed dried tobacco leaves, and 12.2% consumed
gutka (Figure 1).

Figure 1. Three form of smokeless tobacco were frequently
consumed. Out of 31.4%, 15.1% of subjects consumed Tobacco
along with Paan leaves, 12.2% consumed Gutka and 4.1%
consumed loose tobacco leaves.

The mean DMFT score of ST chewers was found to be
higher when compared to that of non-ST chewers (Table 2).

Table 2. DMFT scores of tobacco chewers and non-tobacco chewers.

Groups Mean DMFT score

ST chewers 5.66 ± 1.55

Non- ST chewers 3.99 ± 1.6

Among three various forms of ST, gutka chewers presented
with highest DMFT score i.e., 6.00 ± 1.26, followed by
tobacco along with paan leaves chewers i.e., 5.61 ± 1.6 and
dried tobacco leave chewers i.e., 4.85 ± 2.03 (Table 3).

Table 3. DMFT scores of different form of ST chewers.

Form of ST DMFT score

Paan leaves and tobacco 5.61 ± 1.6

Gutka 6.00 ± 1.26

Dried tobacco leaves 4.85 ± 2.03

There was statistical association between smokeless
tobacco consumption and DMFT scores (p=0.001). Also,
there was significant correlation between form of tobacco and
DMFT scores (p=0.001) (Table 4).

Table 4. Association of DMFT with tobacco habit and forms of
smokeless tobacco.

 Chi-Square p

Tobacco habit 66.13 0.001

Form of smokeless tobacco 90.29 0.001

Highest DMFT score were observed in subjects who
consumed gutka, followed by tobacco along with paan leaves
chewers and the least DMFT scores were observed in dried
loose tobacco leaves chewers.

Discussion
India is the second largest consumer of tobacco globally. The
tobacco problem in India is peculiar, with consumption of
variety of smokeless and smoking forms [1]. The estimates of
the Global Adult Tobacco Survey (GATS) conducted among
persons 15 years of age or older during 2009-10 indicated that
34.6% of the adults were tobacco users. Majority of them
were smokeless tobacco consumers [9]. According to the
global adult tobacco survey India, in Karnataka 28.2% of
adults (15 years and above) used tobacco [9]. Our study which
was conducted in Dakshina Kannada revealed that around
31.4% of study population consumed smokeless tobacco.

Tobacco consumption is obliged to cause a variety of
detrimental effects on human body. In addition to its
established role as a carcinogen, chewing tobacco may be a
risk factor in the development of root-surface caries and, to a
lesser extent, coronal caries [10-12]. In our study, it was found
that ST consumers showed higher DMFT index when
compared to non-ST consumers which is in agreement with
study conducted by Vellappally et al. in 2007. Vellappally et
al. reported that mean number of decayed teeth was highest in
tobacco chewers followed by regular smokers and ex-smokers
[4].

Studies have revealed that natural form of tobacco contains
sugars in it. In natural tobacco, sugar can be present in a level
up to 20% by weight (wt). Hellqvist et al. in their study
demonstrated that the nicotine-containing tobacco products
contained traces of glucose, fructose and sucrose (0.5-1%) and
starch (approximately 1.5%) [5]. In addition, various sugars
and sweeteners are added intentionally during tobacco
manufacturing process to mask the bitter taste of it [13]. This
range of sugar and sweetener can vary from 4% wt to 13% wt.
Along with sweeteners; tobacco products have few additives
which contain high amount of sugars, for example, fruit
juices, honey, molasses extracts, cones and maple syrup and
caramel. These agents can also be considered as one of the
contributing factors towards increased dental caries incidence
among ST chewers.

Large variations in sugar levels in tobacco products can
exist within form-to-form, store-to-store, brand-to-brand, and
state-to-state. This may explain the diverse opinions of dental
practitioners and investigators with respect to the concept of
tobacco increasing or decreasing incidence of dental caries
[14]. Generally, non-smoking form of tobacco are mostly
related to promotion of dental caries.

Major biological effects of smokeless tobacco related to
dental caries:

• High levels of fermentable sugar and sweeteners in ST can
stimulate growth of cariogenic bacteria.

• Extracts from chewing tobacco with high sugar content
increased in vitro growth of Lactobacillus casei.

• Extracts of ST may serve as a growth substrate for
microbes which are frequently associated with human
dental caries i.e., Streptococcus mutans, Streptococcus
salivarius and Streptococcus sanguis [4].

Along with above mentioned factors, nicotine which is one
of the components of tobacco has also been found to
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contribute towards dental caries [15]. Huang et al. in an in
vitro study demonstrated that nicotine enhanced biofilm
formation and biofilm metabolism of Streptococcus mutans,
and therefore nicotine may be one of the contributors of caries
development [16]. Other reason which can help to explain
association between ST and Dental caries is gingival recession
that is caused by tobacco chewing. Gingival recession often
leads to exposure of root surfaces and thus makes it
vulnerable to dental caries attack. In USA, a dose-dependent
association was found between tobacco chewing and root-
surface caries therefore there are very high chances that caries
observed in ST chewers might be more of root caries [10].

Results of this study have also revealed that mean DMFT
scores of people who consumed tobacco along with paan
leaves or only dried tobacco leaves were lesser when
compared to DMFT score of population who consumed gutka.
This finding can be attributed to presence of anticariogenic
etherical oils or substances in the betel leaf [17].

This study was an attempt to assess the relationship
between ST consumption and dental caries. Though the results
of this study are inclined in favour of ST as a potential risk
factor for dental caries, there are certain studies which
contradict it. Bhatt et al. in their study showed that ST extracts
showed anti-microbial activity against Candida, Actinomyces
and Lactobacilli species suggesting an anti-cariogenic effect
[18]. Hellqvist et al. through a clinical study revealed that
there is no statistically significant difference in caries
prevalence between snus (a form of ST) users and non-users
[19]. Therefore to refine the conclusion and to get more sound
association between ST consumption and dental caries, further
studies are recommended.

Conclusion
Results of this study suggest that ST consumers are at a higher
risk of experiencing dental caries when compared to non-
tobacco consumers. Within the limitations of this study, it can
be concluded that there is a significant correlation between the
smokeless tobacco consumption and increased caries
prevalence (DMFT score) in Dakshina Kannada population.
Therefore ST consumption can be considered as a noteworthy
risk factor for developing dental caries. This study also speaks
in favour of a significant correlation between form of tobacco
consumed and DMFT score (p=0.001).
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