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SUMMARY

This cross-sectional study was aimed at possible relationships between tobacco habits and selected behavior characteristics in an adult sample
from India. Contemporaneous clinical examination comprised an intra-oral examination with specific emphasise to dental caries status in the form
of DMFT (Decayed, Missing, and Filled Teeth) index. The study comprised 805 subjects in the age group from 30 to 69 years (72% of males and
28% of females). The participants were divided into regular smokers, occasional smokers, ex-smokers, tobacco chewers and non-tobacco users.
The highest prevalence of oral mucosal lesions were found in tobacco chewers (22.7 %) followed by regular smokers (12.9 %), occasional Smok-
ers (8.6%), ex-smokers (5.1%) and non tobacco users (2.8%) (p < 0.001). The mean number of decayed teeth was highest in tobacco chewers
(6.96) followed by regular smokers (6.44) and ex-smokers (5.5) (p < 0.001). The mean number of missing teeth was highest in the group of regular
smokers (1.9) and lowest in non-tobacco users (1.53), but the results were not statistically significant (p = 0.529). The mean number of filled teeth
were highest in the group of tobacco chewers (3.67) followed by regular smokers (3.29) (p < 0.001). DMFT value of tobacco chewers, regular
smokers and ex-smokers is higher when compared to non-tobacco users (p < 0.001). The study documents that chewing tobacco and smoking
can present significant risk factors for dental caries. However, the conclusions are burdened by some limitations. Further studies for investigation
of the effect of tobacco using on dental caries are needed.
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INTRODUCTION fingers. Another most common form of ST is chewing of betel
— quid, a combination of betel — leaves, areca nut, slaked lime,
In India tobacco consumption has been considered to be tobacco, and condiments; combination of ingredients is altered
a major contributor to the total mortality rate and in 1990, 1.5% of  according to individual preferences. Documented data of Indian
total deaths were tobacco related. Tobacco consumption is grow-  population suggested that 65% of all men and 33% of all women
ing at the rate of 2-3 % per annum (1). World Health Organization  use some form of tobacco (1). However, demographic variation
(WHO) assessment estimated that by 2020 tobacco related death  and distribution of forms of tobacco consumption in India are
may exceed 1.5 million annually or 13% of all deaths in India not uniform.
(2). India being a developing country and tobacco smoking is Major systemic adverse effects of tobacco consumption include
becoming the popular form of tobacco consumption in rural and  various form of cancer (mainly lung cancer) and various forms
urban population. Out of 930 million global tobacco consumers  of cardiovascular diseases. Likewise, there is strong evidence
1.1 billion smokers live in developing countries; with Indiaalone  that tobacco use has numerous negative effects on oral health,
has 182 million smokers (3). for example, staining of teeth and dental restorations, reduction
In India, different forms of tobacco are being consumed. Ciga-  of the ability to smell and taste, development of oral diseases
rettes and bidis (hand rolled cigarettes that contain unprocessed  such as smokers’ palate, smokers’ melanosis and coated tongue.
tobacco) are the two most common forms of tobacco smoked in  In addition, it seems that tobacco consumption can be partially
South India. Data reported by the Cancer Patients Aid Association  related to oral pre-cancer, oral cancer, oral candidosis, periodontal
of India in 2004 reveals that smoking of cigarettes (prevalence disease, implant failure and dental caries (4, 5).
of 20%) and bidis (prevalence of 40%), followed by the use of Even though dental caries has a multifactorial etiology (6)
smokeless tobacco (ST) in various forms (prevalence of 40 %) is  there is a suggestive relation between tobacco use and dental
widespread among both, men and women (1). The most common  caries incidence. Unfortunately, only limited number of studies
form of ST use is misri, a black powder obtained by roastingand  investigated relationships between the prevalence of dental car-
powdering tobacco, which is then applied to the gum by using of ies and tobacco consumption (7). In recent years several studies

77



indicated positive correlation between tobacco use and dental
caries (8-13) but the conclusions are not wholly consistent and
more studies are required to highlight this relation.

The general aim of presented cross sectional study was to
contribute to better understanding of the relation between tobacco
habits and oral health status. The specific aim was to investigate
the existence (or non existence) correlation between tobacco
consumption pattern and dental caries in randomly selected
patients, who visited dental clinics in the South Indian city of
Kochi, Kerala.

MATERIAL AND METHODS

Subjects and Methods of Examination

Studied group consisted of 805 adult patients (580 men and
295 women) aged between 30-69 years. The patients were ex-
amined in two private dental clinics in City of Kochi from March
to July 2007. Cooperating dentists were instructed by the solvers
of the study, to decrease the personal bias. The subjects in the age
between of 30-69 were selected randomly, regardless of sex. The
only exclusion criterion was age. Examinations consisted of two
parts, a self-administered questionnaire and a clinical examina-
tion. The questionnaire contained items of the patients background
information (age, sex, education), tobacco habits, eating and
drinking habits, oral hygiene practices and participation in dental
preventive check-ups. Clinical examination comprised an intraoral
examination with specific emphasis to dental caries status in the
form of DMFT (Decayed, Missing, and Filled Teeth) index.

Questionnaire

Personal data, education (no education, basic education, high
school, graduation), oral health behavior and tobacco habits of
patients were assessed by using a questionnaire.

Oral hygiene and oral health behavior was classified accord-
ing to dental aids used for oral hygiene, brushing frequency,
frequency of preventive dental visits and consumption of sweets,
sweet drinks and alcoholic drinks. Dental aids comprised tooth
brush and paste, tooth brush alone, tooth brush and tooth powder,
dental floss, mouth wash, motorized tooth brush and tooth pick.
Details of brushing frequency were recorded as once a day, two
times a day, three times a day or never. Frequency of preventive
dental visits was recorded as 2 times a year, once a year, Visit
only when having a problem or never before. Respondents were
asked about the frequency of sweet, sweet drinks and alcohol
consumption (daily, several times per week, several times per
month, less frequently, never before).

Tobacco status of patients was classified into five groups:
regular smoker, occasional smoker, ex-smoker, tobacco chewers
and non-tobacco users. Regular smoker—smokes at least 1 ciga-
rette/day, occasional smoker—smokes less than 1 cigarette/day,
ex-smoker—smoked at least 1 cigarette per day for more than 6
consecutive months and now doesn’t smoke at least for last 6
months, tobacco chewers—doesn’t smoke but only chew tobacco
and non-tobacco users never — used any form of tobacco (smoking
or smokeless tobacco).

Oral Examination

As caries experience is an important index for assessing oral
health awareness of adult, oral health examination were per-
formed according WHO oral examination procedures (14). Oral
examinations were performed after the questionnaire session
and before dental treatment and in order to avoid any inference
related to answer. Examiners were 5 dentists, who were able to
examine with reasonable consistency, using a common standard.
Four caries score were utilized, decayed teeth (reflecting the more
recent untreated disease experience); missing teeth; filled teeth to
estimate the caries treatment experience; and decayed, missing,
and filled teeth (DMFT) all together to provide an estimate of the
accumulated caries experience score. Each clinician carried out
all clinical examination using artificial light, a flat surface mouth
mirror, gauze, sponge dry air.

Statistical Analysis

Statistical analysis was performed by NCSS 2004 program.
Mann-Whitney test and Kolmogorov-Smirnov test were used
for comparing two groups of quantitative data. Kruskal-Wallis
analysis of variance with multiple comparison tests was used for
comparing of more groups. xtest of independence in contingency
tables and Fisher’s exact test was used for qualitative data. In all
calculations the level of statistic significance was 0.05.

RESULTS

Tobacco Users and Non-tobacco Users

The studied population was primarily classified into two groups
as tobacco users, who used both smoking and chewing tobacco
and non-tobacco users, who never used tobacco in any form.
Classification of subjects according to the tobacco use by gender
and age is shown in Table 1. The differences were statistically
significant. The majority of the respondents were male tobacco
users. The mean age of the tobacco users was 47.29 and that of
non-tobacco users, 40.31 years.

Table 1. Classification of respondents according to tobacco
use and gender

Males | Females | Total Age Age

() () (n) (mean) | (SD)

Tobacco 542 191 663 47.29 11.26
users

Non-tobacco 38 104 142 4031 10.43
users

Sex differences: p < 0.001; y? test
Age differences: p < 0.001, Kolmogorov-Smirnov test

Tobacco and Smoking Status

For detailed description, tobacco users were divided into four
subgroups: regular smokers, occasional smokers, ex-smokers and
tobacco chewers. Table 2 shows the detailed tobacco consumption
history of males and females of studied population. One can see
that regular smokers are mainly males (98%) while in the sub-
group of non-tobacco users were mainly females (73.2%). It was
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Table 2. Characterization of respondents according the detailed tobacco consumption history

Males Males Females Females Total Total

() (%) Q) (%) () (%)
Regular smokers 433 98.0 9 2.0 442 100.0
Occasional smokers 33 94.3 2 57 35 100.0
Ex-smokers 35 89.7 4 103 39 100.0
Tobacco chewers 35 24.8 106 75.2 141 100.0
Non-tobacco users 38 26.8 104 73.2 142 100.0

p < 0.001; »* test

Table 3. Respondents participating in preventive dental check-ups (%)

Twice a year Once a year Visits or;%mli: having Never before
Regular smokers 15.2 15.8 65.8 32
Occasional smokers 29 25.7 60.0 11.4
Ex-smokers 12.8 23.1 59.0 51
Tobacco chewers 71 234 62.4 7.1
Non-tobacco users 20.4 12.0 65.5 2.1
Total 14.0 17.3 64.6 41

p < 0.001; »* test

also found that in the subgroup of tobacco chewers, proportion
of females was higher (75.2%) compared to males (24.8 %). The
results were statistically significant (p < 0.001).

Tobacco Status and Education

We found that the educational level had significant influence
on tobacco consumption and on the type of tobacco consumption.
The highest frequencies of regular and occasional smokers as
well as non tobacco users were found in the group of graduates
(50.7 %, 60.0 % and 59.9 % respectively). On the other hand in
this group we found the lowest prevalence of tobacco chewers
(37.6 %). For the lowest educated respondents we found the
highest frequency of tobacco chewers (10.6 %). The results were
statistically significant (y*-test; p<0.05).

Tobacco Status and Preventive Care

Table 3 shows participation in preventive check-ups. Irrespec-
tive of tobacco consumption, 64.6 % of respondents visited the
dentist only when they had some dental problems. Only 14 %
of all the respondents participated in dental preventive check-
up twice a year, among them mostly were non-tobacco users
(20.4 %). The results are statistically significant (p < 0.001).

Tobacco Status and Oral Health Habits

Most of the respondents brushed their teeth once a day
(82.4 %), among them most of them being the regular smokers
(87.8 %) (Table 4). Among those who brushed their teeth twice
a day the regular smokers are less frequent (10.9 %). Three times
a day brush their teeth only a few respondents, among them mostly

Table 4. Brushing frequency of tobacco consumers (%)

Type of tobacco consumption
Brushing frequency 1 2 3 4 5 Total
Once daily 878 | 714 | 795 | 759 | 754 | 824
Twice daily 109 | 229 | 205 | 227 | 204 | 156
Three times a day 14 5.7 0.0 14 4.2 2.0

p = 0. 0009; 2 test
1 —regular smokers, 2 — occasional smokers, 3 — ex-smokers, 4 — tobacco chew-
ers, 5 — non-tobacco users

occasional smokers (5.7 %) and non-tobacco users (4.2 %). The
results are statistically significant (p < 0.001).

Table 5 shows the using of various dental aids by our re-
spondents. Irrespective of tobacco consumption, majority of
the respondents use tooth brush and paste to clean their teeth
(90.9%). The lowest frequency was found among tobacco chewers
(83.0 %). The results are statically significant (p = 0.009). Among
our respondents tooth brush alone, tooth brush and powder and
motorized tooth brush are not used so commonly. Dental floss
was used among 5.3 % of the whole study population and more
frequently used by ex-smokers and non tobacco users (12.8%
and 12.7% respectively). Lowest use was seen among regular
smokers (3.4 %) and tobacco chewers (0.7 %) (p < 0.001). Among
those who used mouth wash, highest frequency was found in
ex-smokers (20.3%) and lowest frequency was found in tobacco
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Table 5. Use of various dental aids (%)

Type of tobacco consumption

1 2 3 4 5 Total p value
Tooth brush and paste 93.0 914 89.7 83.0 92.3 90.9 0.009
Tooth brush alone 0.2 0.0 0.0 0.7 0.0 1.75 0.783
Tooth brush and powder 41 29 10.3 7.8 6.3 5.4 0.229
Dental floss 34 8.6 12.8 0.7 12.7 5.3 <0.001
Mouth wash 8.8 14.3 20.3 6.4 14.8 10.3 0.021
Motorized tooth brush 11 0.0 0.0 0.7 21 11 0.680
Tooth pick 14.0 20.0 41.0 23.4 11.3 16.8 <0.001

()? test)

1 —regular smokers , 2 — occasional smokers , 3 — ex-smoker , 4 — tobacco chewers , 5 — non-tobacco users

chewers (6.4%) (p = 0.021). Tooth picks are used mainly by ex-
smokers (41%).

Tobacco Status and Food and Drinks Habits

Table 6 shows that the highest daily consumption of sweets
and sweet drinks was found among regular smokers (12.4%
and 3.8% respectively) followed by tobacco chewers (7.1%
and 3.5% respectively). The results are statistically significant
(p < 0.001). We also found that a higher percentage of regular

smokers consumed alcohol daily (3.8%) followed by occasional
smokers (2.9%) and tobacco chewers (2.8%) while a highest
percentage of non-tobacco users (81.0%) abstained from tak-
ing alcoholic drinks. The results are statistically significant
(p <0.001).

Tobacco Status and Oral Mucosal Lesions
The highest prevalence of oral mucosal lesions were found in
tobacco chewers (22.7%) followed by regular smokers (12.9%),

Table 6. Consumption of chosen food and drinks by the tobacco status groups (%)

Type of tobacco consumption

1 2 3 4 5 Total
Sweets (e.g. cake, chocolate, biscuits) p < 0.001; 2 test
Never 2.0 0.0 0.0 5.0 21 24
Less frequently 47.1 457 51.3 59.6 54.9 50.8
S. t. per month 16.7 229 385 19.9 215 20.5
S. t. per week 211 314 5.1 85 12.7 174
Daily 124 0.0 5.1 71 28 8.9
Sweet drinks (e.g. cola, juice) p < 0.001; x2 test
Never 11 5.7 51 1.3 6.3 43
Less frequently 29.9 3.1 46.2 42.6 38.0 34.7
S. t. per month 40.5 28.6 28.2 29.8 44.4 38.2
S. t. per week 24.7 28.6 205 12.8 10.6 20.0
Daily 38 0.0 0.0 35 0.7 29
Alcoholic drinks (e.g. whisky, brandy, beer) p < 0.001; % test
Never 10.2 40.0 59.0 70.9 81.0 37.2
Less frequently 50.9 48.6 25.6 19.1 134 37.3
S. t. per month 19.9 5.7 10.3 2.1 4.2 12.9
S. t. per week 15.2 29 2.6 5.0 0.7 9.6
Daily 38 29 26 2.8 0.7 3.0

1 - regular smokers , 2 — occasional smokers , 3 — ex-smokers , 4 — tobacco chewers , 5 — non-tobacco users

S.t. — several times
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occasional smokers (8.6%), ex-smokers (5.1%) and non-tobacco
users (2.8%). The results were statically significant (y? test;
p <0.001).

Tobacco Status and DMFT Index

The mean number of decayed teeth (Table 7) was highest in
tobacco chewers (6.96) followed by regular smokers (6.44) and
ex-smokers (5.5). The results are statistically significant (p <
0.001). The mean number of missing teeth (Table 8) was found
to be highest in the group of regular smokers (1.9), followed by
tobacco chewers (1.62) and ex-smokers (1.62). The lowest mean
number of missing teeth was found in non-tobacco users (1.53).
The results are not statistically significant (p = 0.529). Table 9
shows that the mean number of filled teeth was highest in the
group of tobacco chewers (3.67) followed by regular smokers
(3.29). These results were statistically significant (p < 0.001).
The mean levels of collective DMFT values were: 12.25 (tobacco
chewers), 11.63 (regular smokers), 10.35 (ex-smokers), 8.96 (non-
tobacco users) and 7.14 (occasional smokers) (p < 0.001).

DISCUSSION

The studied group is only a small sample of the Indian popu-
lation. In India, adult males are expected to smoke and on the
other hand females are not expected to smoke. This gender dif-
ference in the form of smoking behavior is clearly reflected in
our study where 98% of regular male smokers were compared
to only 2.0% of female regular smokers. Documented data show
this similar trend in the whole Indian population. Only very few
females smoke compared to the males (35% males and 3% females
smoke), but both men and women use smokeless products to ap-
proximately the same extend (2, 15). One of the most important
reasons for less female smoking in India is that traditional values
do not favour smoking among young people and women. But
there is no such taboo against using smokeless tobacco. There-
fore, most women who use tobacco use it in smokeless forms.
The study shows chewing tobacco use among women (75.2%) is
higher compared to men (24.8%). Such trend was also seen in the
study from large metropolitan city of Mumbai (16), which showed

Table 7. Tobacco status and the number of decayed teeth (DMF — D)

Regular smokers Occasional smokers Ex-smokers Tobacco chewers Non-tobacco users
Mean 6.44 36 55 6.96 51
SD 3.95 2.67 3.78 4.44 425
Median 6 4 4 6 4
25th percentile 3 2 3 4 2
75th percentile 8 5 9 10 6.25
p < 0.001; Kruskal-Wallis One-Way ANOVA
Table 8. Tobacco status and the number of missing teeth (DMF-M)
Regular smokers Occasional smokers Ex-smokers Tobacco chewers Non-tobacco users
Mean 1.9 1.57 1.62 1.62 1.53
SD 2.14 2.01 1.84 2.01 1.65
Median 2 0 1 1 1
25th percentile 0 0 0 0 0
75th percentile 3 3 3 3 3
p = 0.529; Kruskal-Wallis One-Way ANOVA
Table 9. Tobacco status and the number of filled teeth (DMF-F)
Regular smokers Occasional smokers Ex-smokers Tobacco chewers Non-tobacco users
Mean 3.29 1.97 3.23 3.67 2.33
SD 32 2.20 3.09 361 2.86
Median 25 2 2 3 2
25th percentile 1 0 1 1 0
75th percentile 5 3 5 5 3

p<0.001; Kruskal-Wallis One-Way ANOVA
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strong prevalence of women who use chewing tobacco (56%). In
many cultures particularly in the South-East Asia and increasingly
in Sweden use of ST is more socially acceptable than smoking
(17) and it is easy to practice it without detection or notice.

Tobacco consumption is often found to be disproportionately
higher among lower socioeconomic groups (3, 18). However,
barring a few local studies (19), little systemic investigation has
been done into how tobacco consumption is socieconomically and
geographically distributed in India. The study showed that higher
percentage of people with higher education were non-tobacco
users. It was also found that people, who are highly educated,
mostly abstain from using chewing tobacco. This may be prob-
ably because chewing tobacco is cheaper compared to cigarette.
Guthkas and Pan masala are popular type of chewing tobacco
available in Indian market. They are sold in colorful small sachets
for as low as half a rupee (ca US$ 0.01) (€ 0.009) (15) and com-
monly used by people of lower socioeconomic class in India. The
Indian national family health survey 1998-99 observed a strong
gradient between education and chewing; the odds of chewing
in educationally worst off group was 1.84 times higher that of
people with post graduation (3) and thus sometimes becoming an
issue of social status concern for the educated people not using
chewing tobacco.

It was found that majority of the respondents visit dentist only
when they have acute dental problem (see Table 3). Various studies
have shown that socioeconomic and cultural factors can influence
health by exposure to various physical and social environments
(20, 21). Lack of use of preventive care may reflect a general
attitude towards preventive care, difference in willingness or
ability to pay for dental service or difference in the availability
of dental care. The study also shows that the best participation
in dental prevention had non-tobacco users, who participated on
preventive check-ups most frequently. This is in agreement with
other studies that smokers are generally less likely to pay regular
preventive visits to dentists (8, 22, 23).

We also found that lesser percentage of regular smokers
brushes 2 times a day. This is also in agreement with other stud-
ies that non-smokers or non-tobacco users tend to brush their
teeth more often than smokers or tobacco users who have poor
brushing habit (24-27). From our study it resulted that dental aids
like floss were more used by ex-smokers and non-tobacco users
and less by regular smokers and tobacco chewers. Tobacco users
are more reluctant to attend preventive dental care which with
lesser frequency of brushing and lesser use of other dental aids
can be associated with their bad oral hygiene. It shows tobacco
users” careless attitude or less sophisticated outlook towards their
general health care, particularly to oral health. This may result
in periodontal problems and high caries risk in tobacco users.
Our study reaffirmed the earlier reports that regular smokers
show greater affinity towards high sugar contained products (7,
9, 11) and alcohol (7, 23). Smokers tend to feel dry mouth more
frequently than non-smokers (9, 28, 29). Frequent intake of soft
drink in smokers can be explained due to feeling of dry mouth. Our
findings show that smokers and tobacco users in general exhibit
undesirable behaviors with regard to health besides smoking and
in agreement with other study reports (30).

In our study we found that those who were tobacco chewers
(followed by regular smokers) had highest oral lesion compared
with non-consumers. Similar results were also found in earlier

studies from South Indian population (31). Oral mucosal changes
or lesions may be due to local irritation or chronic stimulation of
the lenfoid tissue in oral mucous membrane, caused by the use
of tobacco.

The number of decayed and filled teeth in our study was
highest in tobacco chewers in comparison with the other studied
groups (see Table 7 and 9). DMFT value of tobacco chewers is
higher when compared to non-tobacco users. This result can be
compared to data from the multipurpose health survey (Third Na-
tional Health and Nutrion Examination Survey) conducted in USA
from 1988 to 1994 and done by Tomar et al. (13). A biologically
reasonable explanation for an association between chewing to-
bacco use and dental caries may be the presence of high levels
of fermentable sugar in chewing tobacco products, which can
stimulate the growth of cariogenic bacteria. Locally prepared and
commercially popular chewing tobacco products in India, like Pan
masala and Guthkas, contains areca nut, tobacco, cardamon, lime
and very often they are sweetened with unrefined sugar, sugar
crystals, coconut or artificial sweeteners and flavors (32, 33). The
added flavor and sweeteners are used to promote tobacco use
and neutralize its harsh taste (7, 32, 35). Chewing tobacco, typi-
cally used by placing a wad of tobacco between teeth and buccal
mucosa, and is gently chewed or sucked over a period of several
hours, is used over an extended period of each day (7, 13, 35).
This situation can create conducive environment for the initiation
of dental caries by release of sugars from chewing tobacco to the
local environment or oral cavity. Sugars in chewing tobacco can
promote caries by bathing the teeth in cariogenic sugars (7, 13, 36).
This assumption is supported by in vitro evidence of stimulated
growth of Streptococcus mutants and Streptococcus sanguis in
the presence of smokeless tobacco extracts (7, 37).

Local loss of keratinized gingiva at the site where chewing to-
bacco is held can present another possible contributing mechanism
in the development of mostly root-surface caries in tobacco chew-
ers. This mechanism induces a tooth abrasion yielding periodontal
problems reflecting the degree of gingival recession and bone loss.
The exposed root surface, damaged by the loss of cementum and
some dentin is at increased risk to develop caries (7).

The mean number of decayed, missing and filled teeth in our
study was higher in regular smokers compared to non-tobacco
users (see Tables 7-9). This is in agreement with other study
results (11) where researchers reported that smoking as a habit
positively correlated with increased number of decayed, missing
and filled teeth. DMFT value of regular smokers and ex-smokers
was higher when compared to non-tobacco users. The decreased
buffering effect, possible lower pH of smoker’s saliva and higher
number of Lactobacilli and Streptococcus mutans group may
indicate an increased susceptibility to caries in smokers (7). On
the other hand, poor brushing habits, less use of dental aids and
high sugar consumption among regular smokers (see Tables 4-6)
would have contributed to increased caries incidence among our
study sample (see Table 7).

The given statistics of tobacco status and missing teeth are not
significant eventhough the trend from our study shows that the
number of missing teeth is higher in regular smokers, followed
by tobacco chewers and occasional smokers compared to non-
tobacco userss (see Table 8). Tobacco users in our sample showed
poor oral hygiene and oral health habits. A previous study reported
that combination of smoking and poor oral hygiene has a synergic
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effect on tooth loss (39). But it is most likely that smoking causes
tooth loss through combined effect of periodontitis and dental car-
ies, or joint effect of dental disease and behavioral or attitudinal
factor (40). Tobacco use is associated with poor general health
behaviors and it might also reflect a negative attitude towards the
preservation of natural teeth. Neglect of caries treatment brings
loss of teeth, what can explain why tobacco users have more miss-
ing teeth. Typical situation where tooth extraction is taken into
consideration as a form of treatment are larger fracture, profound
caries lesion with destruction of a large part of crown, acute pain
or abscess caused by pulpal or periodontal involvement. These
situations might be more frequent among tobacco users because
of their unhealthy dental behaviors. A negative attitude to the
preservation of natural teeth might lead to situation where smok-
ers or tobacco users in general prefer tooth extraction instead of
more conservative treatment. In Indian context, dental visits of the
patients are self funded. Because of economic reasons and high
cost of dental treatment, majority of dental visits are associated
with acute dental problems like pain and infection etc. In India,
there are no state supported preventive dental visits, mandatory
for all citizens. An average age of first dental visit could be at
adolescent period. Ongoing dental caries lesions were brought
into the notice of patients and motivated for restorative dental
treatments by the dentist. By that age there could be more dental
caries lesions which require restorative treatments. This could
be the possible reason for increased mean number of filled teeth
among tobacco users (regular smokers, ex-smokers, tobacco
chewers) (see Table 9).

The study exhibits some limitation that needs to be addressed.
First of all, although general information about tobacco status
was obtained, other information about tobacco usage including
age of tobacco initiation and duration of tobacco usage was not
taken. Further, study results were not representative of the Indian
population. Our study group was a convenient sample and was not
randomized. An exact comparison of our data with recent studies
was not always possible because of differences in methodologies.
Issues, such as dietary habits, oral habits, which have to be eluci-
dated before any definite conclusions can be drawn regarding the
effect of tobacco habits on development of dental caries.

CONCLUSION

Presented cross sectional study contributed to better under-
standing of relations between tobacco habits and oral health
status. The study documents that chewing tobacco and smoking
can present significant risk factors for dental caries. However,
the conclusions are burdened by some limitations. Further studies
for investigation of the effect of tobacco using on dental caries
are needed.
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