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ABSTRACT

Background: Dental caries is a preventable multi factorial disease which shows increase in prevalence over last five
decades in India. In order to reduce its magnitude and for effective prevention and control, the risk factors and
distribution should be well known. This study was planned with the objective of assessing the prevalence and
determinants of dental caries among primary school children in an Urban area of Kancheepuram district, Tamil Nadu,
India.

Methods: This school based cross sectional study was carried out between November 2017 and February 2018 using
a sample size of 430 selected from two schools by simple random sampling. Data were collected using a pre-tested,
structured questionnaire, which were analyzed using SPSS version 16.0 and presented using descriptive and analytical
statistics.

Results: Among the study participants, 52.9% had dental caries. Plaque accumulation was noted in 46.2%. About
74% were taking junk foods daily. About 47.1% children were rinsing their mouth daily and 34.6% were brushing
more than once daily. Factors found to be protective against dental caries were high socio economic class and daily
mouth rinsing habit. Odds of getting dental caries was more among children with visible dental plaque, daily junk
foods intake, brushing once daily and failing to brush after foods.

Conclusions: Dental caries is a high prevalent, preventable disease affecting both young and old aged individuals that
can be mitigated by health education activities. Proper oral hygiene can prevent dental caries. Hence more importance
should be given for oral hygiene and behavioral changes in dietary habits.
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INTRODUCTION eruptive, pathological process of external origin

Oral health as a component of general health is essential
to lead good quality of life.! Oral diseases are major
public health problems owing to their high prevalence
and incidence. Dental caries is a global public health
problem which affects individuals of all age groups
especially children and contributes for their tooth loss if
left untreated.? Dental caries is defined as a localized post

involving softening of the hard tooth tissue and
proceeding to the formation of a cavity.® Dental caries is
a preventable multi factorial disease caused mainly due to
bacterial infection as a result of poor oral hygiene. While
the other direct causes are defect in the morphology and
alignment of the teeth, abnormalities in quantity and
quality of saliva and intake of refined carbohydrates.
Dental caries is also caused by some Indirect causes like
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gingival recession and some distant causes like age, sex,
socio economic status, literacy level, location, dietary
habits, social and cultural practices, availability and
access to health care facility.*

The major impacts of dental caries on children are pain,
discomfort, inflammation of pulp, sensitivity and
bacteraemia which affects their daily routine activities
like food intake, speech, attendance at school and self
esteem at greater level.*®

According to World Health Organization, dental caries
stands third among chronic non communicable diseases
with 60 to 90% prevalence among school going
children.*? Developing countries are at major risk of
developing dental caries.® Indian trends shows increase in
prevalence of dental caries over last five decades with
prevalence of 50 to 60%."" The prevalence of dental
caries in Tamil Nadu among twelve years old age group
was 52.2%.% The prevalence of dental caries in Chennai
among five years and twelve years old age group was
83% and 80% respectively.? Increase in burden level is
mainly due to poor oral hygiene and dietary habits.®

For taking effective prevention and control measure of
any disease its magnitude and distribution should be well
known in advance.® Dental caries is predominant among
children of primary school age group. School age is an
influential stage during which every individual develops
health related behaviors, beliefs and attitudes.? In general
Children are easily accessible at school. Schools are the
prime area for bringing the overall changes from where
health messages can be transmitted through school
children to their homes and neighbourhood.®

Based on the above background the present study was
conducted with the aim of assessing the prevalence and
determinants of dental caries among primary school
children in an urban area of Kancheepuram district,
Tamil Nadu, India, to ascertain the gaps existing in the
study area and to plan appropriate preventive measures.

METHODS
Study design

This study was a school based cross sectional descriptive
study.

Study area and population

The Study was conducted in Anakaputhur, the urban field
practice area attached to a medical college in
Kancheepuram district, Tamil Nadu. The Study
population included primary school children aged
between 5-10 years in the study area. Anakaputhur
municipality has population of 48050 of which 24158 are
males and 23892 are females. Children aged between 0-6
years constitutes 11.25% of total population of

Anakaputhur. There are total of nine schools in the study
area.

Study period

The study was done for a period of four months, from
November 2017 to February 2018.

Sample size

The sample size was calculated based on the prevalence
of dental caries identified in a study done by P.D.Garkoti
et al in the year 2015 among primary school children of
Haldwani in uttarakhand, which showed that 58.18% of
the study population had dental caries.” Using the formula
4pg/L?with 95% confidence level and 5% allowable
error, the sample size was calculated to be 390. Adding
10% as non-response rate, the sample size was calculated
to be 429, which was rounded off to 430.

Sampling technique

There are nine schools in Anakaputhur. Out of which two
schools with primary sections were selected by simple
random sampling method. The sampling frame was made
by enlisting all the children aged between 5-10 years
from the two schools selected. Out of 605 students from
the selected two schools, 430 children were identified for
the study by using simple random sampling technique.
Permission for carrying out the study was obtained from
the school management before the commencement of this
study.

Inclusion criteria and exclusion criteria

Students aged between 5-10 years who were permitted
by their parents and present on the day of study were
included in the study. Those who were not permitted by
their parents and absent on the day of study were
excluded.

Study tool

Data was collected by using a pre-tested structured,
interviewer-administered questionnaire. Information on
the socio-demographic profile, dietary habits, oral
hygienic practices like brushing the teeth and rinsing after
food intake was collected and finally examination of oral
cavity was carried out. The investigators got trained in
examining the oral cavity to identify any oral pathology.

Data collection

Prior to the commencement of the study, official
permission was obtained from the school principals.
Parents were informed about the details of the study and
were invited to permit their children to participate in the
study. After obtaining consent from the parents, an oral
consent was taken from eligible and willing participants
in the presence of the class teacher for participating in the
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study. The children were interviewed and examined in
their respective schools. The study subjects were made to
sit on a chair in natural daylight. Prior to the examination
the children were asked to rinse their mouth with water,
then the teeth were dried with cotton swab and the visible
dental caries were recorded. 14 children who gave
insufficient data were excluded from the study. Study
findings were intimated to the respective class teachers
and school principals and recommendations for referral to
appropriate health facility was made. An intimation was
forwarded to the parents of those who are in need of
proper dental care. At the end of the study, a session on
oral health education was conducted.

Statistical analysis

Collected data were entered in Microsoft Excel and
analyzed by using SPSS software version 16.0. Data were
presented using descriptive and analytical statistics. Chi-
square test was used as the test of significance and was
used to compare the differences in proportions with the
significance level set at p<0.05. Odds ratio (OR) with
95% confidence interval was used to describe the
association between exposure and outcome variables.

Ethical approval and informed consent

Ethical approval was obtained from Institutional Ethics
Committee of Sree Balaji Medical College and Hospital.
After explaining about the study and its objectives,
written and oral Informed consent was obtained from the
parents and the study participants respectively.

RESULTS

The study included 416 school going children aged
between 5-10 years from two schools situated in
Anakaputhur, the urban field practice area attached to a
medical college in Kancheepuram district, Tamil Nadu.
The outcome of the study is presented below in the form
of tables and graphs.

In this study, it was found that among the 416 students,
236 (56.7%) students belonged to the age group between
5-7 years and 180 (43.3%) students belonged to the age
group between 8-10 years. Mean age of the study
participants were 8.13 years with a standard deviation of
1.4 years. This study includes equal proportion of 208
boys and 208 girls. In this study, 196 (47.1%) students
were above middle class and 220 (52.9%) students were
middle class and below. The socio demographic details of
the study population are given in the Table 1.

With reference to the diet habits, it was found that 352
(84.6%) of the study population consumed mixed diet
while 64 (15.4%) of the study population consumed
vegetarian diet. It was also found that 308 (74%) study
participants were taking sweets, chocolates and junk
foods daily and 108 (26%) study participants were
consuming them occasionally.

Table 1: Socio demographic characteristics of the
study participants (n=416).

ﬁ.o Characteristics Number F:;rcentage
0

Age (in years)

1 7 and below 236 56.7
Above 7 180 43.3
Sex

2 Female 208 50.0
Male 208 50.0
Socio economic class

3 Above middle class 196 47.1
Up to middle class 220 52.9

Table 2: Details of oral hygienic practices and
problems of the study subjects (n=416).

S. .. Percentage

no Characteristics Number % g
Brushing frequency

1  Once daily 272 65.4
More than once daily 144 34.6
Brushing after foods

2 No 304 73.1
Yes 112 26.9
Rinsing after foods

3  Yes 196 47.1
No 220 52.9
Visible dental plaque

4 Yes 192 46.2
No 224 53.8

Oral hygienic practices like brushing the teeth and rinsing
the mouth were practiced among the study population.
With reference to the oral hygienic practices, it was found
that 272 (65.4%) study participants were brushing once
daily and 144 (34.6%) study participants were brushing
more than once daily. Meanwhile 112 (26.9%) study
participants were brushing after intake of foods and 304
(73.1%) study participants do not have the habit of
brushing after foods. It was also found that 196 (47.1%)
study participants had regular mouth rinsing habit after
food intake and 192 (46.2%) study participants were with
visible dental plaque. The details of oral hygienic
practices and problems of the study population are given
in Table 2.

On clinical examination of the oral cavity, the prevalence
of dental caries was found in 220 (52.9%) students and
196 (47.1%) students were free from dental caries (Figure
1).

In the present study, it was found that there is a
significant association between socio— economic status,
consumption of sweets, chocolates and junk foods, oral
hygienic practices like brushing frequency, mouth rinsing
habit, brushing after every meal, plaque accumulation
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and the presence of dental caries. Factors found to be intake, brushing once a day and failing to brush their
protective against dental caries were high socio economic teeth after food intake. The details of association between
class and daily mouth rinsing habit. Odds of getting the determinants and dental caries are given below in
dental caries was more among children with plaque Table 3.

accumulation, daily sweets, chocolates and junk foods
Table 3: Association between the determinants and dental caries.

' " Dental caries  Dental caries ~ Chi '
Factors present absent square P value
(n=196) value

Or

(95% ci)

Demographic factors No. % No. %
. 7 years and below 128 5424 108 45.76 236(100) 1.13
1 Age(inyears)  —nj ve7years(ef) 92 5111 88 4889 1so(i00) O40 057 (0.77 - 1.67)
Female 112 5385 96  46.15 208(100)
2 Sex Male (ref) 108 5192 100 4808 208(100) 0154  0.694 1.08
: : : : (0.74 — 1.59)
. Above middle 84 4286 112 57.14 196(100)
Socio Class ~ 0.6
3 economic class ~ Upto middle 14.96 <0.0001 (0.31-0.69)
P 136 61.82 84 3818 220(100) e
Class (ref)
Dietary practices
. Vegetarian 28 43.75 36 56.25 64(100) 0.65
4 Typeofdiet =y p od (ref) 192 5455 160 4545 352(100) 200 0.111 (0.38 - 1.11)
Frequency of Daily 212 68.83 96 31.17 308(100)
sweets, 27.60
. :
5  chocolatesand . o onally (ref) 8 741 100 9259 108(100) 1208 <0000 4595 5g.99)
junk foods
intake
Oral hygiene practices and problems
: Once daily 192 7059 80 2941 272(100)
Brushing « 9.9
6 frequency mrye (t:‘ei;‘ onCe 55 1944 116 8056 144¢i00) T2 <0000 510 16.20)
Brushing after  No 208 6842 96 3158 304(100) . 18.06
T foods Yes (ref) 12 1071 100 89.29 112(100) 0936 <0.0001% g7 3444)
Rinsing after  Yes 64 3265 132 67.35 196(100) . 019
8 foods No (ref) 156 7091 64 2909 220(100) 088 <0000 515 g3
Visible dental _ Yes 128  66.67 64 3333 192(100) . 287
9 plaque No (ref) 92 41.07 132 58.93 224(100) 27.18 <0.0001 (1.92 - 4.29)

OR: Odds Ratio; CI: Confidence Interval; ref: reference; p<0.05- statistically significant at 95% confidence interval.

among school going children. Indian trends shows
increase in prevalence of dental caries over last five
decades with prevalence of 50 to 60%. This study
outcome from Kancheepuram district shows interesting
findings, which is discussed below.

196(47.1%) 220(52.9%)

Socio demographic variables

Age

In the present study, the overall prevalence of dental
caries among 5-10 years aged school going children was
found to be 52.9% which is concordant with the study by
Garkoti et al among 6-11 years aged children in which
the prevalence of dental caries was 58.18%." Gomathi et
al, in their study among 5-10 years aged children reported
DISCUSSION the pre_valenc_e of dental caries to be 63.9% and Hiremath
et al in their study among 6-11 years aged school
children found that the prevalence of dental caries was
78.9% while Karunakaran et al in their study among 4-6

+ DENTAL CARIES-YES = DENTAL CARIES-NO

Figure 1: Prevalence of dental caries (in percentage)
among the study participants.

Dental caries stands third among chronic non
communicable diseases with 60 to 90% prevalence
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years children found that the prevalence of dental caries
was 65.88%.>"1°

Dental caries being a cumulative process showed high
prevalence in children mainly due to accessibility to
caries prone foods. The higher overall prevalence of
caries status indicates continued negligence of oral
health.

Mulu et al in their study among school children between
6-15 years of age, found the prevalence of dental caries
to be 21.8% which is far below the prevalence in the
present study.** Similarly the study on prevalence of
dental caries among 12 years old children by Tasneem et
al showed 25% prevalence while Rajesh et al reported the
prevalence of dental caries among 3-15 years children as
32.9% and Bansal et al on their study on dental caries
among 5-18 years aged school children reported 30.8%
prevalence. This discrepancy can be attributed to
different age group and geographic locations of that
study.®**™® Further various factors like availability of
dental services and level of oral health awareness leads to
wide variation in the level of disease in same age group.’

In the present study, the prevalence of dental caries
among the children of 5-7 years age group (54.24%) was
higher than the prevalence of dental caries among
children of 8-10 years age group (51.11%). But this
difference is not statistically significant (p=0.527). This
shows that the prevalence of dental caries is not
statistically associated with age of the children.

Gender

In the present study, the prevalence of dental caries was
found to be comparatively higher among girls (53.85%)
than that of boys (51.11%) and this difference is not
statistically significant (p=0.694).

Similarly, Gomathi et al, in their study reported slightly
higher prevalence among girls (54%) than boys (46%).>
Mulu et al in their study, found the prevalence of dental
caries was higher among girls (24.4%) than that of boys
(18.5%) while Khanal et al also observed higher
prevalence among girls (62.7%) than that of boys
(53.4%)."* The higher dental caries prevalence among
girls might be due to early eruption of teeth in girls and
hence their teeth being exposed to caries prone
environment for a longer duration when compared with
boys. Recent studies suggest that the females are highly
susceptible to dental caries which may be attributable to
changes in salivary rates and composition induced by
hormonal fluctuations among them.’

In contrary to the above, Garkoti et al in their study
reported that the overall prevalence of dental caries was
higher among boys (60%) than girls (56%) and
Karunakaran et al in their study reported that the
prevalence of dental caries was 69.57% among boys and
61.5% among girls while Dhar et al, in their study

observed that caries prevalence was higher among boys
with 48.13% than girls with 45.26%.** Similarly Joshi
et al in their study reported a higher prevalence among
boys (80%) than in girls (73%) and Saravanan et al in
their study found that among the 5 year group, prevalence
of dental caries was 47.4% in males and 41.1% in
females.*®’

Socio—economic status

In the present study, the prevalence of dental caries
decreases with better socio economic status. This study
shows 61.82% prevalence among children up to middle
class and 42.86% among children above middle class and
this difference is statistically significant (p<0.0001).
Children with socio economic class of above middle class
are less likely to develop dental caries than those of
middle class and below (OR-0.46, 95% CI 0.31-0.69).

Datta et al in their study found that 84.2% of the students
belonging to the less income group had dental caries in
comparison to 59.65% students in higher income group
and this difference is statistically significant.’® In the
same way Sudha et al also reported that the prevalence of
dental caries was higher in the low socio-economic group
(96.2%) than the high socio-economic group (77.1%)
which was also statistically significant.’® Gomathi et al
and Tasneem et al also reported that the prevalence of
dental caries decreases with better socio economic
status.*®

This significant variation in the prevalence of dental
caries can be because of Dbetter economic status,
accessibility to oral hygiene products at appropriate age,
increased level of knowledge and awareness on oral
health, among individuals with better socio economic
status.

Dietary habits
Type of diet

In this study the prevalence of dental caries was higher
among those who consumed mixed diet (54.55%) than
those who consumed vegetarian diet (43.75%). But this
difference is not statistically significant (p=0.111).

Gomathi et al in their study found that the prevalence of
dental caries was higher among children who consumed
mixed diet (74.8%) than among those who consumed
vegetarian diet (25.2%) and this difference is also not
significant.? Sudha et al also reported that the prevalence
of dental caries was higher among children consuming
mixed diet (87.6%) than those consuming vegetarian diet
(78.7%) which was also not significant statistically.'®
Rajesh et al, in their study reported similar findings of
37.9% prevalence among children who consumed mixed
diet than 25.4% children who consumed vegetarian diet.
But this difference is statistically significant."
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This variation in prevalence of dental caries with type of
diet may be due to increased intake of sucrose-containing
foods among individuals taking mixed died than
vegetarians.

Daily intake of sweets, chocolates and junk foods

In the present study 212 children (68.83%) who were
consuming sweets, chocolates and junk foods daily and 8
children (7.41%) who were consuming sweets, chocolates
and junk foods occasionally presented with dental caries.
This difference is statistically significant (p<0.0001). The
Odds of developing dental caries was 28 times more
among individuals who consumed sweets, chocolates and
junk foods daily than those who consumed them
occasionally (OR-27.6, 95% CI 12.92-58.99).

Gomathi et al in their study found that the prevalence of
dental caries was higher among children with regular
intake of sweets, chocolates and junk foods (58.9%) than
among children with occasional intake (9.2%) and this
difference is also statistically significant.? Mulu et al in
their study among school children between 6-15 years of
age, reported that 29.6% prevalence among children with
daily consumption of sweets, chocolates and junk foods
than 14.7% among children with occasional consumption
of sweets, chocolates and junk foods. This difference is
also statistically significant.™ Similarly the study by
Rajesh et al and Joshi et al also reported the higher
prevalence of dental caries among regular consumers of
sweets, chocolates and junk foods than occasional
consumers. >

In general increased sweets intake leads to increased
fermentation of sweet foods which results in copious acid
production by cariogenic bacteria. These cariogenic
bacteria are adherent to the teeth and ultimately leads to
decalcification of the dental enamel.

Oral hygienic practices and problems
Brushing practice

In this study oral hygienic practices like brushing the
teeth and rinsing after food intake was practiced among
the study participants and it was found that 272 (65.4%)
children brushed their teeth once a day and 112 (26.9%)
children were brushing after intake of foods.

With reference to the habit of brushing the teeth, it was
found that individuals who brushed their teeth more than
once a day (19.44%) had lower prevalence of dental
caries than those who brushed their teeth once a day
(70.59%) and this difference is statistically significant
(p<0.0001). Children with the habit of brushing once a
day are 10 times more prone for developing dental caries
than those children brushing more than once a day (OR—
9.94, 95% CI 6.10-16.20).

This is in concordance with the study done by Gomathi et
al and Datta et al this difference was statistically
significant.® Mulu et al in their study reported that only
16% of children who were cleaning their teeth regularly
presented with dental caries whereas 36.6% children with
irregular brushing habits had dental caries and this
difference was also statistically significant.'!

In the present study it is observed that 112 (26.9%)
children were brushing after intake of foods and 304
(73.1%) children do not have the habit of brushing after
foods. Among them 10.71% of those who were brushing
after intake of foods and 68.42% of those who do not
have the habit of brushing after foods developed dental
caries. This difference is statistically significant
(p<0.0001). The odds of developing dental caries was 18
times more for children without the habit of brushing
their teeth after food intake than those with the same
habit (OR-18.06, 95% CI 9.47-34.44).

Rinsing habit

Mouth rinsing habit was also practiced among the study
participants and it was found that 196 (47.1%) children
were washing their mouth after each meal while 220
(52.9%) children do not have the habit of rinsing their
mouth after each meal.

Gomathi et al in their study found that 54.1% of the
children rinse their mouth with water regularly after each
meal and Khanal et al reported that 74.6% of the children
had the habit of rinsing their mouth after every meal.>**

It is observed in our present study that mouth rinsing
habit is a protective factor against dental caries with
32.65% prevalence among children with regular rinsing
habit than those children without regular rinsing habit
(70.91%). This difference is also statistically significant
(OR-0.19, 95% CI 0.13-0.30, p<0.0001).

Gomathi et al and Datta et al also reported that the
prevalence of dental caries was lower among children
with habit of rinsing their mouth after every meal and this
difference is again statistically significant in both their
studies.?'®

In contrast to this, Sudha et al stated in their study that
dental caries has no association with oral hygienic
practices. In addition, they also reported that caries
prevalence was higher in children with regular rinsing
habit. *° This variation might be due to the possibility of
false report of rinsing habit by the children to please the
investigator.

In general, oral hygienic practices like cleaning the teeth
twice daily and cleaning after food intake will remove the
food debris from oral cavity. This prevents the cariogenic
bacteria from getting enough nutrients. Thereby reducing
their acid production and preventing the development of
dental caries.
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Plague accumulation

In the present study, it is observed that plaque
accumulation was present in 192 (46.2%) children. It is
also noted that individuals with visible plaque
accumulation are 2.9 times more prone to develop dental
caries than their plaque free counterparts (OR-2.87, 95%
Cl 1.92-4.29). Here 66.67% of those with plaque
accumulation developed dental caries. Whereas only
41.07% of their plaque free counterparts developed dental
caries. This difference is statistically significant
(p<0.0001).

Similar to our study Mulu et al also observed increased
prevalence of dental caries among individuals with
visible dental plaques (28.28%) than their plaque free
counterparts(14.02%)."* Sudha et al also reported the
similar result of increased caries prevalence among the
children with visible dental plaque.*®

This is because, visible dental plaque being a good
indicator of poor oral hygienic practices, increases the
colonization of cariogenic bacteria which ultimately leads
to development of dental caries.

Limitations of the study

In the present study dental caries was identified by
clinical examination and no radiographs were taken. This
might either over estimate or under estimate the actual
burden of the problem. This study was done among
private school children and so the outcomes could not be
generalized to children studying in government schools.
This study was done in the urban field practice area of
our Institution as a school based study. It would be better
if the study have been planned on a larger scale, covering
general populations to have a better understanding on
magnitude of the problem, so that the outcomes could be
generalized to a larger study area.

CONCLUSION

Dental caries is a major public health problem among
primary school children. Low socio economic status,
improper dietary habits and poor oral hygienic practices
contributes for the development of dental caries. Hence
more importance should be given for accessibility to
healthy foods and promotion of behavioral changes in
oral hygiene. The disease burden can be can be alleviated
by creating awareness through health education on oral
hygiene and dietary habits. Active involvement of both
school teachers and parents is mandatory for promoting
oral health and preventing oral morbidities among school
children.

Recommendations
Oral health should be considered as a part of general

health by promoting periodic dental visits. Dental health
facilities should be made available at all primary health

care level. Regular screening camps should be conducted
for early diagnosis and prompt treatment of oral
morbidities. Educating school teachers, forming a school
health team and creating awareness among parents
regarding oral hygiene will helps to reduce the disease
burden. Fluoride level of drinking water should be
monitored periodically to prevent the development of
dental caries. Further studies including all methods of
diagnosing dental caries and assessment of knowledge,
attitude and practices on dietary habits and oral hygiene
among school children and their parents should be
recommended.
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