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Abstract

Aim: The aim of this cross-sectional study was to evaluate
and compare the prevalence of dental caries in diabetic
tobacco users in a sample Indore population.
Methodology: A total of 200 individuals of age group 20-
60 years were enrolled and assessed for their eligibility to
participate in the cross sectional study and divided into
four groups. Group A: Type Il diabetic individuals who
used smokeless tobacco, Group B: Type Il diabetic
individuals with a smoking habit, Group C: Non-diabetic

individuals who used smokeless tobacco, Group D: Non-

diabetic individuals with a smoking habit. Random Blood
Sugar (RBS) was recorded for all the individuals; only the
patients beyond the normal range of RBS, further
underwent Fasting Blood Sugar (FBS) estimation for
confirmation of presence of Type Il diabetes. Their dental
caries status was assessed using DMFT/DMFS index.

Results: Intergroup comparison of diabetic and non-
diabetic individuals revealed a higher prevalence of dental
caries in subjects with type Il diabetes mellitus.
Intragroup comparison of all the diabetic individuals

revealed a significantly higher prevalence of dental caries
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in Group A (Type Il diabetic individuals who used
smokeless tobacco) with DMFT mean value of 7.26 *
3.829 and DMFS mean value of 13.63 + 8.539 followed
by Group B (Type Il diabetic individuals with a smoking
habit) where the DMFT mean value were 4.86 + 2.952
and DMFS mean value were 7.53 + 3.211 followed by
Group C (Non-diabetic individuals who used smokeless
tobacco) where DMFT mean value were 3.0 £ 2.952 and
3.721 with

prevalence of dental caries found in Group D (Non-

DMFS mean value were 5.23 + least
diabetic individuals with a smoking habit) where DMFT
mean value were 2.1 + 1.082 and DMFS mean value
were 3.2 £ 1.373.

Conclusion: Within the limitations of this study, the
results indicate that the use of tobacco in any form
increases the predisposition to caries development in
diabetic as well as nondiabetic individuals. It also
indicates that smokeless forms of tobacco are more
detrimental than smoked forms of tobacco in caries
development.

Keywords: Diabetes, Tobacco, Dental caries
Introduction

Diabetes is one of the most common metabolic disorders
and emerges secondary to an interaction between genetic,
environmental and lifestyle factors [1]. Diabetic patients
are prone to extensive fluid loss due to polyuria, impaired
immune response to infections, altered connective tissue
metabolism, and various microvascular changes. These
factors may lead to various oral diseases like xerostomia,
salivary gland dysfunction, lichen planus, periodontal
disease, myeloid leukemia, increased susceptibility to
cancer[2,3,4]. In

addition, a higher prevalence of dental caries has been

infections and also oropharyngeal

reported in diabetic patients compared to nondiabetics [5].
According to the National Household Survey of Drug and

Alcohol Abuse (2002), the overall prevalence of current
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tobacco use in India is 55.8% [6] which is consumed in
various smokeless and smoked forms. Almost 30% of
Indians older than 15 years of age have been reported to
use some form of tobacco [7]. Nicotine, present in
tobacco, which is a highly addictive component is
responsible for tobacco dependence. The various
substances present in tobacco smoke trigger free radical
processes which has been reported to interfere with
increased

B-cell

vascular homeostasis resulting in

inflammation/oxidative  stresses leading to
dysfunction [8].

Local and systemic effects of tobacco in oral cavity are
dependent on the form, frequency, and duration of its use
and is also dose dependent [9-14]. The aim of this study,
therefore, was to assess the influence of tobacco usage on
caries development in type Il diabetics in a sample
population of Indore region.

Methodology

Two hundred adult volunteers with the habit of smoking
or use of smokeless tobacco, belonging to Indore district,
within the age group of 20-60 years, who reported to the
Department of Conservative Dentistry and Endodontics,
were assessed for eligibility to participate in the cross
sectional study (data were collected for 4 months from
March 2019 to June 2019). Random Blood Sugar (RBS)
was recorded for all the individuals; and only the patients
with RBS more than 140mg/dl, milligram per decilitre
(7.8mmol/l, millimoles per litre) were recalled further for
the estimation of Fasting Blood Sugar (FBS) for the
confirmation of presence of Type Il diabetes. The
selection criteria for diabetic individuals included
presence of type-1l diabetes since at least 3 years, the
individuals having FBS limit of 126 mg/dl (7 mmol/L) or
higher than that, individuals free of diabetic complications
and those who had not undergone any preventive

procedure for caries including fluoride exposure. The
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nondiabetic individuals who participate in the study had
RBS within the normal range of 79-140 mg/dL (4.4-7.8
mmol/l) and with no medical history of diabetes.

The exclusion criteria included individuals over 60 years
and less than 20 years of age, those taking drugs which
alter salivary parameters, those using both smoked and
smokeless tobacco, those who consumed alcohol, those
with any systemic disease, history of radiation therapy,
salivary gland diseases or disorders and denture wearers.
Sample size calculation using G*power software revealed
that minimum of 13 samples per group were required to
detect a significant difference in the mean values of
DMFT/DMFS scores among the various groups at an
alpha of 0.05 and power of 80%. Therefore, in order to
have safe representation of samples, it was intended to
include more than 13 samples per group. Hence a total of
200 samples were chosen to ensure a safe representative
data.

All of the 200 volunteers were evaluated for participation
in the study, following the guidelines suggested by the
CONSORT (Consolidated Standards of Reporting Trails)
group. Ethical clearance was obtained from the
Institutional Ethical Committee which was in accordance
with the Declaration of Helsinki. The participants were
well informed in advance and their written consent was
obtained before the start of the study. The individuals who
volunteered for study were carefully evaluated. A total 44
volunteers who did not meet the inclusion criteria were
excluded from the study. The remaining 156 participants
were screened for Type Il Diabetes Mellitus, by detailed
recording of past medical history, fasting blood sugar
(FBS) levels and screening of past medical reports.

The participants (N=156) were then divided into four
study groups.

Group A: Type Il diabetic individuals who used smokeless
tobacco (N=31)

© 2020 1JDSIR, All Rights Reserved

Group B: Type Il diabetic individuals with a smoking
habit (N=27)

Group C: Non-diabetic individuals who used smokeless
tobacco (N=55)

Group D: Non-diabetic individuals with a smoking habit
(N=43)

Excluded N=d44
* Tobacco users (Smoke less/smoked) assessedfor .

eligibility.
* Age range 20-60years.

ose  using  both

smoked and smokeless
tobacco.

*  Those with any systemic
diseasa.

* Those not meseting

inclusion criteria.

* Informed consent gained and case history taken

Mon diabetic
Individuals

ALLOCATION = =

Group C

Individuals using
smokeless

Group D

Individuals using
smoked tobacco

N=43

ANALYSIS |
o S

‘Comparison

MN=55

Comparison Comparison

All cases were examined by a single examiner with
assistance from a recorder, who was well versed with case
history recording and examination procedure. The dental
caries status was assessed in all groups
Decayed-Missing-Filled (DMF) index adopted by the
World Health Organization (WHO 1987).

1. DMF teeth index (DMFT) denoting the prevalence of
dental caries.

2. DMF surfaces index (DMFS) denoting the severity of

using

dental caries.

Statistical Analysis: The data was entered in an excel
sheet and analysed using SPSS software (Statistical
Package for Social Sciences), 20.0 version, IBM, Chicago.
The probability distribution of data was analysed using
Kolmogorov Smirnov test. The p value=0.034 revealed
that the data had non-normal distribution. Thus, the non-
parametric test of significance was applied. The

comparison between the groups was done using Man
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Whitney U test. The p value < 0.05 was considered
statistically significant. Confidence interval was set at
95%.

Result

Intragroup comparison of all the diabetic individuals
revealed a significantly higher prevalence of dental caries
in Group A (Type Il diabetic individuals who used
smokeless tobacco) with DMFT mean value of 7.26 +
3.829 and DMFS mean value of 13.63 + 8.539 followed
by Group B (Type Il diabetic individuals with a smoking
habit) where the DMFT mean value were 4.86 + 2.952
and DMFS mean value were 7.53 + 3.211 followed by
Group C (Non-diabetic individuals who used smokeless
tobacco) where DMFT mean value were 3.0 £ 2,952 and
DMFS mean value were 5.23 * 3.721 with least
prevalence of dental caries found in Group D (Non-
diabetic individuals with a smoking habit) where DMFT
mean value were 2.1 + 1.082 and DMFS mean value
were 3.2 + 1.373.

Table 1: Description of mean & median of DMFT &

DMFS score of individuals belonging to different groups.

Table 2: Description of mean & median of DMFT &
DMFS score of individuals belonging to different groups.

Group A Group B Group C Group D
DMF |DMFS DMFT DMFS DMF |DMFS DMFT DMFS
Il Il
Mean |7.26 4.86 7.53 3.0 5.23
13.63 21+ |32+
+SD ¢ + + H +
+ 1.08 1.37
2.95 321 3.72
8.539 2 3
3.829 2 1 2952 |1
Media 6. 14. 4.
3.0 5.0 7.0 2.0 3.0
n 0 0 0

SD- Standard deviation DMFT - Decayed-Missing-Filled
teeth DMFS - Decayed-Missing-Filled surfaces

© 2020 1JDSIR, All Rights Reserved

Group A Group B
Diabetic Patients Using | Diabetic Patients Using
Smokeless Tobacco Smoked Tobbaco
DMFT DMFS DMFT DMFS
Mean 7.2667 13.6333 4.8600 7.5333
Median(lq)
6.0000(5- 13.0000(6- 4.0000(3- 7.0000(5-
11) 19) 6) 8)
Standard
Deviation 3.68782 8.63382 2.99682 3.70071
IQ — Inter-Quartile range
Group C Group D
Non Diabetic Patients Using | Non Diabetic Patients Using
Smokeless Tobbaco Smoked Tobbaco
DMFT DMFS DMFT DMFS
Mean 3.0000 5.2000 2.1333 3.2000
Median 3.0000(2- 4.0000(3- 2.0000(1- 3.0000(2-
4) 7 3) 4)
Standard
Deviation 1.0000 3.27763 1.12546 1.37321

Table 3: Comparison of caries experience of the patients

belonging to different groups.

Groups DMFT DMFS
P value P value
Group B vs group D 0.002* 0.000*
Group A vs Group C 0.000* 0.001*
Group B vs Group C 0.067* 0.030*
Group A vs Group D 0.000* 0.000*
Group B vs Group A 0.051* 0.037*
Group D vs Group C 0.037* 0.055

Graph 1: Showing mean and median DMFT and DMFS of

study subjects belonging to 4 groups

Page4‘ 0 9



Ruchi Verma, et al. International Journal of Dental Science and Innovative Research (1JDSIR)

B GroupC

B GroupD

1 0
DMFT DMFS DMFT DMFS

On comparing the caries incidence of smokeless and
smoked tobacco in diabetic individuals, it was found that
those consuming smokeless tobacco reported more caries
as compared to smoked tobacco (p value < 0.05). On
comparing the caries incidence of smokeless and smoked
tobacco users amongst non-diabetic individuals it was
found that those consuming smokeless tobacco experience
statistically more significant caries as compared to
individuals with a smoking history (p value < 0.05).
Maximum DMFS and DMFT was recorded amongst
individuals with type Il diabetes and in those consuming
smokeless tobacco.

Discussion

Diabetes mellitus is a massive, growing, silent epidemic
that has the potential to cripple health services in all parts
of the world [15]. The prevalence of dental caries and its
burden on the general population are of significant public
health interest. Therefore, it is important to identify the
patients who may be at a high risk of developing dental
caries and associated oral diseases. The results of the
present study revealed that caries prevalence (as measured
by DMFT index) and caries severity (as measured by
DMFS index) is significantly higher in tobacco consuming
diabetic individuals as compared to tobacco consuming
nondiabetic individuals. Previous studies have reported
that type Il diabetes is an inducing factor for caries

development[16].

© 2020 1JDSIR, All Rights Reserved

Furthermore, intragroup comparison revealed that

smokeless tobacco users had

DMFT/DMFS index when compared to smoked tobacco

significantly  higher

users indicating that smokeless forms of tobacco is more
detrimental when compared to smoked forms of tobacco
in caries development.

Dental caries is caused by demineralization of tooth
structure that is triggered by the accumulation of microbial
plaque flora [17]. Saliva is essential for maintaining the
oral equilibrium and the effects of saliva and its
constituents on the oral microorganisms influences the
development of dental caries. Salivary components
(immunoglobulins, salivary protein, salivary calcium, and
inorganic phosphorous and alkaline phosphatase levels) its
flow rate, viscosity, buffering capacity, pH plays a major
role in protection against initiation and progression of
dental caries [18,19]. A decrease in the flow rate of saliva
causes reduction in the cleansing, and buffering capacity
leading to diminished levels of calcium that is essential for
the repair of decayed tooth [20]. Low salivary pH
promotes the growth of aciduric bacteria which then
allows the acidogenic bacteria to proliferate creating an
inhospitable environment for the protective microflora.
This allows for a shift in the oral environmental balance to
favor cariogenic bacteria, which further lowers the
salivary pH and thus the cycle continues [21].

Elevated salivary glucose levels associated with DM, may
favor the growth of Streptococcus mutans and
Lactobacilli. Xerostomia, another feature associated with
DM, responsible for the low buffering capacity of saliva
and this may interfere with the remineralization of early
carious lesions. These factors also lower the activity of
neutrophils which accelerates the microbial accumulation
and thus maximizes the risk of tooth decay among

diabetics. [22]
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Intake of small amounts of carbohydrate rich foods
consumed by diabetic patients may prove to be supportive
of dental caries when coupled with elevated blood glucose
levels. All this have a very negative impact on
sympathetic and parasympathetic nervous systems leading
to micro-angiopathy. This also causes dehydration and
hormonal changes that are responsible for the alteration in
the salivary flow rate [23,24]. The results of the present
study are in accordance with previous studies conducted
by Igbal Singh et al. [16], Maria Moin et al. [25], and
Malicka et al. [26], who reported a high prevalence of
dental caries among diabetic patients. However, the results
obtained in the present study were in contrast to previous
studies conducted by Qureshi et al [27] and others who
reported that there is no consistent pattern regarding the
relationship between dental caries and diabetes [28].

Sri Kenneth et al.[29] reported that decreased salivary pH
and an increased incidence of dental caries was observed
in participants with uncontrolled diabetes as compared to
the normal individuals.

Mechanistic links suggest that hyperglycaemia often
results in altered cellular immunity, proliferation of
bacteria, and formation of advanced glycation end-
products (AGEs). Altered cellular immunity results in
dysfunction of cells, inflammation and degradation of
supporting connective tissue. These end-products of
bacterial metabolism stimulate endothelial receptors and
perpetuate a series of inflammatory events by attracting
monocytes which ultimately leads to degradation of the
attachment apparatus which promotes root surface caries
[30].

Excessive use of smokeless tobacco has been reported to
cause degenerative changes in more than 40% of minor
salivary glands which are located at the site of chronic

tobacco placement [31].

© 2020 1JDSIR, All Rights Reserved

On an average, a wad of tobacco is kept in the oral cavity
for 30 min, and hence, this prolonged duration of chewing
tobacco also creates an environment conducive to caries
activity [32]. The greater risk of caries development with
smokeless tobacco may be attributed to prolonged
exposure to sugars added to neutralize the bitter taste of
tobacco, the levels of which may be from form-to-form,
store-to-store, brand-to-brand, and state-to-state[33].

Hellgvist et al. [34] in their study demonstrated that the

nicotine-containing tobacco products contained traces of

glucose, fructose, sucrose (0.5-1%) and starch

(approximately 1.5%).

Major biological effects of smokeless tobacco related to

dental caries include:

e High levels of fermentable sugar and sweeteners (4-
13% wt.) in smokeless tobacco which stimulate
growth of cariogenic bacteria.

o Extracts of smokeless tobacco which 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 [35].

Huang et al.[36] in an in vitro study demonstrated that

nicotine enhanced the biofilm formation and biofilm

metabolism of Streptococcus mutans, Streptococcus
sanguis, and Lactobacillus and therefore nicotine may be
one of the contributors of caries development. In addition,

Nicotine causes reduction in salivary flow, thus promoting

caries.

Another factor for which makes the teeth more susceptible

to dental caries is the exposure of the more vulnerable root

surfaces due to gingival recession associated with tobacco
chewing[37,38]. The results of the present study are in

accordance to those conducted by Bloom et al (2012) [39],

Holmen et al (2013) [40] and Lashkari et al (2016) [41]
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which discarded the older perspective of tobacco having a
caries protective influence [42].

The caries prevalence in smoked tobacco users may be
ascribed to sugars which are also used as cigarette
additives to serve as flavor and humectants. Effect of
nicotine on gustatory reflex appears to be the initial
stimulation followed by depression and the long-term use
of tobacco also decreases the sensitivity of taste receptors
[43].

Consequentially, there is altered taste response and

resulting in  depressed  salivary  reflex

decreased salivary flow in smokers [44]. Salivary
buffering capacity in smokers is also found to be
approximately 20% lower than in nonsmokers leading to
acidic pH [45]. Lactobacilli colony count was found to be
significantly higher in smokers as compared to
nonsmokers in a study conducted by Al-Weheb et al [46].
This may be attributed to the fact that tobacco smoking
depresses the immunoglobulins in oral cavity (IgM and
IgA) leading to increase in acidogenic bacteria [47,48,49]
However, a limitation of the present study is that the
severity of any associated periodontal disease was not
documented. Therefore, a causal association between
smoking and tooth loss could not be established which
may influence the DMFT index. Caries is also influenced
by confounding factors such as the socioeconomic status,
oral hygiene, and malocclusion in participants, all of to
which were not taken into account. Tobacco use was
self-reported in this study which may not be very reliable.
These shortcomings need to be overcome in the future
research.

According to the literature research, even with these
limitations, this is the first study ever conducted which
associated caries prevalence and severity with tobacco
users in diabetic and non-diabetic patients. Hence, this

study can be used as a pilot study for further research.

© 2020 1JDSIR, All Rights Reserved

Conclusion

Within the limitations of this study, it may be concluded

that, Diabetes is a risk factor for oral health complications.

The findings of this study revealed that tobacco users with

type Il diabetes mellitus exhibited significantly more

dental caries, and use of smokeless forms of tobacco is

more detrimental than smoked forms of tobacco in caries

development.

No previous study has been conducted comparing the

prevalence of dental caries in diabetic and non diabetic

individuals using tobacco in smokeless and smoked

tobacco form, thus emphasizing the importance of present

study.

References

1. Mariola Sliwinska-Mosson and Halina Milnerowicz.
The impact of smoking on the development of
diabetes and its complications. Diab Vasc Dis Res.
2017, Vol. 14(4) 265 -276.

2. Mester,

management of oral

Alexandru et al. “Clinical features and
lichen planus (OLP) with
emphasis on the management of hepatitis C virus
(HCV)-related OLP.”
medical sciences vol. 18,3 217-223. 1 Aug. 2018

3. Mester, A, Ciobanu, L, Taulescu, M, et al. Periodontal

Bosnian journal of basic

disease may induce liver fibrosis in an experimental
study on Wistar rats. J Periodontol. 2019; 90: 911—
919.

4. Mester A, Irimie A, Oprita L, Dima D, et al. Oral
manifestations in stem cell transplantation for acute
myeloid  leukemia.  Med 2018
Dec;121:191-194.

5. Diabetes Action Now. Vol. 58. Geneva, Switzerland:
Int Dent J; 2008. WHO/International

federation; pp. 265-8.

Hypotheses.

diabetes

Page4‘ 1 2



Ruchi Verma, et al. International Journal of Dental Science and Innovative Research (1JDSIR)

6.

10.

11.

12.

13.

14.

Ray R. The Extent, Pattern and Trends of Drug Abuse
in India, National Survey, Ministry of Social Justice
and Empowerment. Government of India and United
Nations Office on Drugs and Crime, Regional Office
for South Asia; 2004.

Soni P, Raut DK. Prevalence and pattern of tobacco
consumption in India. Int Res J Soc Sci 2012; 1:
36-43.

Reibel J. Tobacco and oral diseases. Update on the
evidence, with recommendations. Med Princ Pract
2003; 12 Suppl 1:22-32.

Foy CG, Bell RA, Farmer DF, et al. Smoking and
incidence of diabetes among U.S. adults: findings
from the Insulin Resistance Atherosclerosis Study.
Diabetes Care 2005; 28: 2501-2507.

Will JC, Galuska DA, Ford ES, et al. Cigarette
smoking and diabetes mellitus: evidence of a positive
association from a large prospective cohort study. Int J
Epidemiol 2001; 30: 540-546.

Beziaud F, Halimi JM, Lecomte P, et al. Cigarette
smoking and diabetes mellitus. Diabetes Metab 2004;
30: 161-166.

Kawakami N, Takatsuka N, Shimizu H, et al. Effects
of smoking on the incidence of non-insulin-dependent
diabetes mellitus. Replication and extension in a
Japanese cohort of male employees. Am J Epidemiol
1997; 145: 103-109.

Wannamethee SG, Shaper AG, Perry 1J, et al.
Smoking as a modifiable risk factor for type 2
diabetes in middle-aged men. Diabetes Care 2001; 24:
1590-1595.

Nakanishi N, Nakamura K, Matsuo Y, et al. Cigarette
smoking and risk for impaired fasting glucose and
type 2 diabetes in middle-aged Japanese men. Ann
Intern Med 2000; 133: 183-191.

© 2020 1JDSIR, All Rights Reserved

15.

16.

17.

18.

19.

20.

21.

22.

Kadashetti V, Baad R, Malik N, et al. Glucose Level
Estimation in Diabetes Mellitus By Saliva: A
Bloodless Revolution. Rom J Intern Med.

2015;53(3):248-252. doi:10.1515/rjim-2015-0032
Singh I, Singh P, Singh A, Singh T, Kour R. Diabetes
an inducing factor for dental caries: A case control
analysis in Jammu. J Int Soc Prev Community Dent
2016;6:125-9.

Clarkson BH. Introduction to cariology. Dent Clin
North Am. 1999; 43: 569-78.

Singh A, Thomas S, Dagli RJ, Kat R, Solanki J,
Bhateja GA. To access the effects of salivary factors
on dental caries among diabetic patients and non-
diabetic patients in Jodhpur City. J Adv Oral Res.
2014; 5:10 4.

Moore PA, Guggenheimer J, Etzel KR, Weyant RJ,
Orchard T. Type 1 diabetes mellitus, xerostomia, and
salivary flow rates. Oral Surg Oral Med Oral Pathol
Oral Radiol Endod. 2001; 92: 281- 91. [PubMed]
[Google Scholar]

Kanwar A, Sah K, Grover N, Chandra S, Singh RR.
Long-term effect of tobacco on resting whole mouth
salivary flow rate and pH: An institutional based
comparative study. Eur J Gen Dent 2013; 2: 296-9.
Jawed M, Shahid SM, Qader SA, Azhar A. Dental
caries in diabetes mellitus: Role of salivary flow rate
and minerals. J Diabetes Complications. 2011; 25:
183-6.

Deepak G, Harshaminder K, Manveen KJ, Sonika V ,
Swati P. Salivary pH and dental caries in diabetes
mellitus. Int J Oral Maxillofac Pathol. 2012;3:13-6.
[Google Scholar]

Page4‘ 1 3



Ruchi Verma, et al. International Journal of Dental Science and Innovative Research (1JDSIR)

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

Bhagyashri Ramachandra Latti, Jitendra V Kalburge,
Sanjeev Bhimashankar Birajdar, and Ramachandra
Girimallappa Latti. Evaluation of relationship between
dental caries, diabetes mellitus and oral microbiota in
diabetics. J Oral Maxillofac Pathol. 2018 May-Aug;
22(2): 282.

Khan GJ, Javed M, Ishag M. Effect of smoking on
salivary flow rate. Gomal J Med Sci 2010;8:221-4.
Moin M, Malik A. Frequency of dental caries and
level of risk among type Il diabetics. Dentistry. 2015;
5: 1-5.

Malicka B, Kaczmarek U, Zigtek M. Dental caries in
adult patients with type 1 and 2 diabetes mellitus. J
Stoma. 2011; 64: 9-24.

Qureshi A, Qureshi A, Qureshi H, Khan AA. Blood
glucose level, salivary pH and oral bacterial count in
type 1 diabetic children. Infect Dis J. 2007; 16: 45-8.
Ship JA. Diabetes and oral health: An overview. J Am
Dent Assoc. 2003;134:4S-10S. [PubMed] [Google
Scholar]

Sri Kenneth JA, Sanjay R, Peramachi P. Evaluation of
correlation between salivary pH and prevalence of
dental caries in subjects with and without diabetes
mellitus. Res J Recent Sci. 2014;3:224-6.

Judith  Maddatu,
Carmella Evans-Molina. Smoking and the Risk of
Type 2 Diabetes. HHS Public Access. 2017 June ;
184: 101-107.

Bouquot DJ, Schroeder K. Oral effects of tobacco
abuse. J Am Dent Inst Cont Educ 1992;43:3-17.
Huang R, Li M, Gregory RL. Effect of nicotine on

Emily Anderson-Baucum and

growth and metabolism of Streptococcus mutans. Eur
J Oral Sci 2012;120:319-25.

© 2020 1JDSIR, All Rights Reserved

33.

34.

35.

36.

37.

38.

39.

40.

41.

Going RE, Hsu SC, Pollack RL, Haugh LD. Sugar and
fluoride content of various forms of tobacco. J Am
Dent Assoc 1980;100:27-33.

Hellgvist L, Rolandsson M, Hugoson A, Lingstrém P,
Birkhed D. Dental caries and associated factors in a
group of Swedish snus users. Swedish Dental Journal.
2015; 39: 47-54.

Global Adult Tobacco Survey (GATS) India: 2009-
2010.
http://www.searo.who.int/LinkFiles/Regional_Tobacc
0_Surveillance_System_GATS_India.pdf. Published
by IIPS, Mumbai and funded by the Ministry of
Health and Family Welfare, GOI 2010.

Huang R, Li M, Gregory RL. Effect of nicotine on

Available from

growth and metabolism of Streptococcus mutans. Eur
J Oral Sci 2012;120:319-25.

Sharma S, Mishra SK, Mittal N. Influence of tobacco
dependence on caries development in young male
adults: A cross-sectional study. J Conserv Dent
2018;21:597-601.

Kanwar A, Sah K, Grover N, Chandra S, Singh RR.
Long-term effect of tobacco on resting whole mouth
salivary flow rate and pH: An institutional based
comparative study. Eur J Gen Dent 2013;2:296-9.
Bloom B, Adams PF, Cohen RA, Simile C. Smoking
and oral health in dentate adults aged 18-64. NCHS
Data Brief 2012;85:1-8.

Holmén A, Strémberg U, Magnusson K, Twetman S.
Tobacco use and caries risk among adolescents — A
longitudinal study in Sweden. BMC Oral Health
2013;13:31.

Lashkari KP, Shukla A. Prevalence of dental caries
among smokeless tobacco chewers in Dakshina
Kannada district population: A cross sectional study.
Oral Health Dent Manage 2016;15:1-3.

Page4‘ 1 4



Ruchi Verma, et al. International Journal of Dental Science and Innovative Research (1JDSIR)

42.

43.

44,

45,

46.

47.

48.

Tanaka K, Miyake Y, Arakawa M, Sasaki S, Ohya Y.
Household smoking and dental caries in
schoolchildren: The Ryukyus child health study. BMC
Public Health 2010;10:335.

Moller 1J, Pindborg JJ, Effendi I. The relation between
betel chewing and dental caries. Scand J Dent Res.
1977: 85: 64-70.

Krishna Prasada Lashkari and Alka Shukla.
Prevalence of Dental Caries among Smokeless
Tobacco Chewers in Dakshina Kannada District
Population: A Cross Sectional Study. OHDM
2016:Vol. 15- No.6-December.

Bhatt S, Rajesh G R, Pai MBH, Rao A, Shenoy R.
Effects of refined extracts of smokeless tobacco on
Cariogenic microorganisms:  An in-vitro study.
International Journal of Advanced Research. 2014; 2:
847-852.

Al-Weheb AM. Smoking and its relation to caries
experience and salivary lactobacilli count. J Coll Dent
2005;17:92-5.

Peter S. Essentials of Preventive and Community
Dentistry. New Delhi. Arya Medi Publishing House
Pvt Ltd. 20009.

Vellappally S, Fiala Z, Smejkalova J, Jacob V,
Shriharsha P. Influence of tobacco use in dental caries
development. Cent Eur J Public Health
2007;15:116-21.

© 2020 1JDSIR, All Rights Reserved

Page4‘ 1 5



