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Abstract
Dental caries is the scientific term for tooth decay or cavities. It is caused by specific types of bacteria. They
produce acid that destroys the tooth’s enamel and the layer under it, the dentin. The bacteria turn sugar and
carbohydrates (starches) in the foods we eat into acids. Smoking is also a global and national health problem
and is one of the most significant health risks that impact all age groups.
The Study Aims to investigate the effects of different tobacco smoking methods and their relation to dental
caries in comparison to non-smoker students.
Material and Method: A random sample of 336 students from Tikrit university aged 19-24 years, the sample
grouped to cigar, shisha, cigar and shisha together and non-smoker groups. Dental caries was recorded
according to WHO criteria (1987) were decayed, missing and filled with permanent teeth (DMFS). The data
were analyzed as a descriptive statistic includes frequency, percentage, mean, and for statistical analysis of
the data using T- test and one- way ANOVA test to detect the significance of the relation between various
variable.
Result: the result of this study showed that the severity of dental caries higher in smoking cigar and smoking
shisha than in the non-smoking group with statistically highly significant.
Conclusion Nicotine may be increasing the incidence and severity of dental caries. So that, nicotine might
be considered as a risk factor for inducing of dental caries.
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Introduction
Dental caries is a well-known infectious disease
that affects all ages (1). Caries results from the interplays
between enamel and dentin tooth structurers, diet, and
cariogenic bacteria. These interactions make the bacteria
to release acidic byproducts resulting in degrading the
hard tissues of the teeth (2). Without treatment, caries
lesion has the potential to advance and reach the pulp,
which can result in severe pain (3). Cariogenic bacteria
such as Streptococcus mutans that colonize on the firm
surfaces of the oral cavity performs a vital role in plaque
development and dental caries formation. Streptococcus
mutans competes with other bacteria to attach to the
tooth surface. S. mutans is remarkably aciduric and
acidogenic. It produces organic acids, mainly lactic acid,

which damages the enamel by demineralization (4).
Smoking dates to 5000–3000 BC, when the farm
product began to be cultivated in South America and
Mesoamerica; consumption later developed into burning
the plant material either by chance or with the intent
of exploring other ways of consumption (5). Tobacco
was first introduced in France in 1560 by a Frenchman
named Jean Nicot (from whose name the word nicotine
is derived). Tobacco then spread from France to
England (6). Tobacco products are extensively used by
cigarettes, which are often smoked widely (7). about 1.1
billion adults (29% of the adult population) are cigarette
smokers throughout the world (8). Tobacco use forces a
huge and increasing burden on public health worldwide.
Approximately 5 million death annually is attributed
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to tobacco use. According to the current trends, it is
expected that by the year 2030, this number will increase
to 10 million, with about 70% of these deaths occurring
in low- and middle-income nations (9).
The main consistency of tobacco smoke is the
nicotine, which is an alkaloid from the oxygen-free
alkaloid cluster (10). There is no clear explanation of
why smoking increases the risk of dental caries. The
relationship between dental caries and smoking has
been the subject of debate. A common belief in the
earlier literature was that smoking helps to reduce dental
caries (11, 12, 13). Schmidt, in 1951, held this belief when
he proclaimed that an increase in tobacco smoking
was succeeded to decrease caries rate (14). Thiocyanate
concentration, a constituent of tobacco smoke and in
normal saliva, was found a higher in the saliva of the
smokers, thiocyanate caries inhibiting effect on dental
caries (15). So, one might predict fewer dental caries in
smokers. However, the reduced buffering effect and
probable lower pH of the smoker’s saliva and the more
significant number of Lactobacilli and S. mutans may
indicate a higher susceptibility to caries (15, 16). Several
types of research had recorded tobacco smoking as a risk
factor. In the UK, there was a considerable increase in
root and coronal caries due to exposure tobacco products
for years (17). also, there was a dose-dependent relation
between root caries and tobacco in the USA (12) other
studies significantly showed the effect of smoking
can lead to dental caries, tooth discoloration and gum
recession which may lead to uneven margins on the
crown and other restoration (18).
There is limited information concerning the
consequences of nicotine on oral bacteria and S. mutans,
and important microbe in the etiology of dental caries.
Nicotine has been described within the saliva of smokers
and can stimulate the growth of S. mutans and likely
place smokers at increased chance for dental caries (19,20).

Material and Method
Study participants were constituting of a random
sample of 336 students from Tikrit university aged 1924 years, the student in the sample was from the different
colleges of the university, the duration of data collection
was from October 2018 to May 2019. Smoking status
was obtained through a questionnaire. The students with
a history of systemic diseases which may affect the result

were excluded. The tooth was diagnosed to be caries
according to the criteria suggested by WHO, 1987 (21).
were decayed, missing, and filled with permanent teeth
(DMFS). The examination of dental caries was conducted
by using plane mouth mirrors and bland explorers.
Radiographic studies were not used. The students were
categorized into three groups as follows: non-smoker 80
students, smoker cigarette only 156, smoker shish 100
students and the duration of smoking range between (13) years, all the students are male-only. Data analyzed
using a statistical program (SPSS - 10); were descriptive
statistic includes frequency, percentage, mean, standard
deviation, and standard error and statistical analysis
of data using T-test and ANOVA test used to detect
the significance of the relation between the variable.
P-value <0.05 was considered as statistically significant
while P-value >0.05 was considered as statistically not
significant and P-value < 0.01 was considered as highly
significant.

The Results
A total of 336 students were included in this study.
The age of study participants was between 19 and 24
years old. The distributions of the total sample by types
of smoking are seen in Table (1).
Tables (2) illustrates the mean values, standard
deviation and standard errors of caries severity for
permanent dentition in the non-smoker and smoking
cigar, DMFS mean value for the smoking cigar students
was found to be higher (19.53 ± 0.50) than in nonsmoker students (9.20 ± 0.45). The differences were
found to be statistically highly significant (T-test value
=15.39, P-value = 0.001).
The mean values of caries experience for
permanent dentition (DMFS), were found to be higher
in the students smoking shisha (12.50 ± 0.47) than
non-smoking students, statistically, there were highly
significant differences founded between them (T-test
= 5.05, P-value = 0.015) as seen in table (3), while the
mean value of DMFS was higher in the students were
smoking cigar than in students who smoking shisha.
The difference was reported to be statistically highly
significant (T-test = 10.25, P-value = 0.002) as shown
in table (4). Analysis using One-way ANOVA between
three groups showed statistically highly significant
F-value = 123.91, P-value = 0.00006 (smoking cigar
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19.53 a, smoking shisha 12.50 b and non-smoking 9.20 c) this illustrated by table (5) and diagram (1).
Table (1) distribution of total sample according to the types of smoking.
Type of smoking

number

Percentage %

Non-smoker

80

23.81

Smoking cigar

156

46.43

Smoking shisha

100

29.76

total

336

100

Table (2) Caries experience of permanent dentition (mean, standard deviation and standard error of DMFS
index) among non-smoking group and smoking cigar.
Types of smoking

mean

SD

± SE

Non -smoker

9.20

0.78

0.45

Smoking cigar

19.53

0.86

0.50

T-test value = 15.39, P-value = 0.001
Table (3) Caries severity of permanent dentition DMF index (mean, standard deviation and standard error)
among non-smoking group and smoking shisha.
Types of smoking

mean

SD

± SE

Non -smoker

9.20

0.78

0.45

Smoking shisha

12.50

0.82

0.47

T-test value = 5.05, P-value = 0.015
Table (4) Caries severity of permanent dentition DMF index (mean, standard deviation and standard error)
among smoking cigar group and smoking shisha.
Types of smoking

mean

SD

± SE

Smoking cigar

19.53

0.86

0.50

Smoking shisha

12.50

0.82

0.47

T-test value = 10.25, P-value = 0.002
Table (5) the differences between the total sample (smoking cigar, smoking shisha and non-smoking) by
using One-way ANOVA (Analysis of Variances).
Types of smoking

numbers

Mean

SD

Smoking cigar

3

19.53 a

0.86

Smoking shisha

3

12.50 b

0.82

Non-smoking

3

9.20 c

0.78
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F-value = 123.91, P-value = 0.00006

Interval Plot of SMOK; SHISHA; ...
95% CI for the Mean

22
20

Data

18
16
14
12
10
8
SMOK

SHISHA

NON SM.

The pooled standard deviation was used to calculate the intervals.

Diagram (1) the caries experience for the three groups

Discussion
The present study is the first Iraqi study that deals
with the relation between different types of smoking and
dental caries in Tikrit city. The caries experience (DMFS)
in this study was found to be higher in the smoker
students (cigarette and shisha) than in the non-smoker
students which agrees to the other studies (22.23.24). Also,
this study agrees with the study was conducted in Japan
2013, where clinical data of smokers and non-smokers
from 753 clinics concluded that patients who smoked
had significantly more treatment procedures than nonsmokers (25). This is may be due to that nicotine stimulates
biofilm of metabolic activity of oral pathogens such as
Streptococcus mutans, a Gram-positive oral bacterium;
as a result, this stimulation increases S. mutans biofilm
formation and metabolism of sucrose into lactic acid,
consequently contributing to dental caries (26) in addition,
various sugars and sweeteners are added deliberately
during tobacco production method up to 4%wt or can
be up to 13%wt of sugars. Sugars used as a cigarette
additive include glucose, fructose, invert sugar (glucose/
fructose mixture) and sucrose. Also, many tobacco
additives contain a high amount of sugars, for example,
fruit juices, honey, molasses extracts, cones, and maple

syrup and caramel. The added sugars are usually reported
to serve as flavor/casing and humectants. However,
sugars also encourage tobacco smoking, because they
create acids that neutralize the sharp taste and throat
impact of tobacco smoke. furthermore, the sweet taste
and the pleasant smell of caramelized sugar flavors are
appreciated by starting adolescent smokers (27). Smokers
usually had bad oral hygiene and less primitive outlook
on health, besides, they usually have different eating
habits, presumably consuming a high number of sugarcontaining products like soft drinks and snacks (22,28).
Daily smoking has been reported to be associated with
an increase in the use of sugar in coffee or in tea, and
with more frequent alcohol consumption (29.34,36).
The current study added to multiple other studies
to confirm the harmful effects of smoking and disagree
with early studies reported reduce dental caries in
individuals with a smoking habit, which reported that
smoking reduces dental caries (12,14, 30). In contrast is the
case reported by Zitterbart et al., which did not find any
relation between dental caries and nicotine (31.32). Some
researchers estimated the percentage of the highest
amount of caries-promoting such as sugar and cariesinhibiting chemicals such as fluoride in commercially
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available

(33.35).

use in 3 billion individuals from 16 countries: an
analysis of nationally representative cross-sectional
household surveys”. Lancet. 380 (9842): 668–79.

Conclusion
Our Study conducted that dental caries higher in the
smoker than in the non-smoker student and dental caries
showed higher prevalence in the student that smoke
cigar than smoking shisha. Smoking with cigar or shisha
may be increased the incidence and severity of dental
caries. So, nicotine might be a risk factor for smokinginduced caries.
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