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ABSTRACT

Introduction: Dental caries is the most common chronic disease of childhood that interferes with normal nutrition intake, speech, and
daily routine activities. Dental caries affects people of all ages with the highest priority risk group being school-going children. Hence,
this cross-sectional study helps to determine the prevalence and to compare the dental caries experience among 5- to 12-year-old
school-going children of Chandigarh using dft/DMFT and SiC index. Materials and Methods: The present study was conducted
among 3354 school children in the age group of 5 to 12 years. The subjects were selected from four randomly selected schools
in Chandigarh. Independent t-test and one-way analysis of variance were used to compare the mean difference at 5% significance
level (P < 0.05). Results: The prevalence of dental caries was found to be 46.9% with a mean dft and DMFT score of 1.36 + 2.16 and
0.28 + 0.80, respectively. The SiC index score for primary and permanent dentition were 3.53 + 2.53 and 0.85 + 1.20, respectively.
The dft scores declined progressively as the age advanced whereas the DMFT scores increased from 5 to 12 years. Conclusion: Caries
prevalence was high in primary than permanent dentition. Comparison between dft/DMFT and SiC indices indicated there is a
subgroup that presented with a higher caries rate.
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Introduction School years cover a period from childhood to adolescence.
These are important milestones in human lives where lifelong
substantial oral health behaviors, as well as beliefs and attitudes,

are being established. School children are receptive during this

Dental caries is a multifactorial, chronic childhood disease and
is the outcome of a multiple factors like diet, microorganisms,
tooth morphology, saliva, trace elements, and genetic
predisposition. Apart from these, other related factors like
individual, social, environmental, and cultural factors also

period and the eatlier the habits are developed, the long lasting
the impact on oral health.'” Children who have poor oral health
are 12 times subjected to have more limited activity days including
influences dental caries."! Dental caries affects people of all missing schools than those who do not.”
ages with the highest priority risk group being school-going

children. Morte than 50 million hours are lost from schools annually due
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hours are missed due to high decayed componentin both primary
and permanent dentitions.” Similar findings have been reported
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in surveys of Brazilian preschool children and American native
children."”l Hence, schools can provide an ideal place to reach
millions of children and ensure strong foundations for a healthy
lifestyle at an early stage.

A WHO report shows that 60-90% of schoolchildren worldwide
have experienced dental caries and it is most prevalent in Asian
and Latin American countries.!"! The U.S. Department of Health
and Human Services 2014 report stated that dental caries is the
most common chronic disease among children and it s five times
mote common than asthma and seven times more common than

seasonal allergies.['”

Polarization of dental caries is occurring on a worldwide basis,
where the prevalence of dental caries is decreasing in developed
countries, increasing in less-developed countries, and is epidemic
in some countries with emerging economies. The prevalence
of dental caries is declining in developing countries mainly
due to a more sensible approach to sugar intake, good oral
hygiene measures, and preventive programs. But there is also a
simultaneous increase in caries prevalence in developing countries
which is mainly attributed to the fact that oral health care system
in these countries concentrates on curative care and not on
community-based prevention and oral health promotion.!

The WHO estimation of global DMFT for 12-year-old children
reported that in the 188 countries which were included in their
database, on a global basis, 200, 335, and 280 teeth were decayed,
filled, or missing (WHO Oral Health Database, Country/Area
Profile Program, 2004)."

According to the National Oral Health Survey, 2002—-2003, caties
prevalence in India was 51.9% (mean deft = 2), 53.8% (mean
DMFT = 1.8), and 63.1% (mean DMFT = 2.4) at ages 5, 12,
and 15 years.['>!¢

in India have shown results ranging from 31.5% to 8§9%.

! Therefore, prevalence studies on dental caties
[17-21]

Chandigath is a union territory of India and is going through
a rapid phase of Westernization with changing lifestyles and
dietary habits.”?

An earlier cross-sectional study conducted on 6-, 9-, 12-, and
15-year-old school children of Chandigarh showed a mean deft
score of 4.0 £ 3.6 in 6 year olds and 4.61 + 3.14 in 9 year olds,
whereas the mean DMFT scores of 12- and 15-year-old children
were found to be 3.03 £ 2.52 and 3.82 * 2.85, respectively.!'”
Another study conducted during 2008 to 2009 showed that 5- and
12-yeat-old children had a mean DMFT of 1.8 & 2.1 while the
mean DMFT of the 12-yeat-old group was 0.5 + 0.6.

Dental caries prevalence is expressed as the mean DMFT value
which does not correctly reflect the skewed distribution, leaving
high caries subgroups unidentified in the population. Hence, a
new index called the “Significant caries index” (SiC) was proposed
by WHO which enables to identify individuals with the highest

caries scores in each population.®!
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The SiC index gives the mean dft/DMFT of one third of the
study group with the highest caries score. According to oral
health goal proposed by WHO /FDI, the SiC index for countries
should have been less than DMFT 3 in 12-year-old children by
the year 2015.24

Hence, this present study was conducted as a part of the extensive
screening, a joint initiative of Saveetha University and Times of
India to assess the prevalence and comparison of dental caries
experience among 5- to 12-year old school-going children of
Chandigarh using the dft/DMFT and SiC index.

Materials and Methods

The present cross-sectional study was conducted to create
awareness about oral health among school children in India.
There are 29 states and 7 union territories in India. On a map,
India was divided in to North, South, East, West, and Central
India. A total of 16 places and 79 schools were selected from
all the zones which include 21 schools from North, 41 schools
from South, 4 schools from East, 9 schools from West, and 4
schools from Central India. Of the 79 schools, four schools were
randomly selected from Chandigarh city.

Chandigarh is a union territory of India and the common capital of
the states of Punjab and Haryana with a population of 1,054,680
and literacy rate of 86.43%. There are about 108 government-aided
schools and 72 recognized private schools in Chandigarh. A list
of schools from all the four main zones of Chandigarh was
obtained and a total of 3354 school children within the age group
of 5-12 years were examined for dentition status from the four
selected schools of Chandigarh on November 27, 2014.

School children in the age group of 5 to 12 years who were
present on the day of examination were included in the study.
Children who were under long-term medications that affect the
oral health, were physically or mentally challenged, were not
willing to participate, and absent on the day of examination were
excluded from the study.

Prior to the start of the study, ethical clearance was obtained from
the Institutional Ethics Committee, Saveetha University (SRB
reference No: SRB/SDMDS120RT15) 3.10.2015. School
permissions were obtained from The Educational Department of
Chandigarh. Written group informed consent was obtained from
the headmasters of the school. Data Collection was scheduled
in the month of November 2014.

Examiners were calibrated through a series of clinical training
in the Department of Public Health Dentistry, Saveetha Dental
College, Chennai prior to the start of the study and were
assisted by a recorder. Interexaminer reliability was calculated by
examining a group of 20 school children and the reexamination
was carried out 30 minutes after the initial examination and hence
a kappa value of 0.78 was obtained which denoted a substantial
level of agreement between the examiners.
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The examination of the subjects as per the guidelines of the
American Dental Association for Type III examination was
carried out in concerned school premises using disposable mouth
mirror, dental explorer, and torch light with subjects seated
comfortably on ordinary chair with back rest and the examiner
sitting in front of the child. Clinical examination included
the assessment of dental caries using dft index by Gruebbel
for primary dentition and DMFT index by Klein, Palmer,
Knutson for permanent dentition recorded on a structured
format. The tooth was considered carious (D component)
if there was visible evidence of a cavity, including untreated
dental caries. The missing (M component) included teeth with
indications for extractions or teeth extracted due to caries. The

filled (F component) included filled teeth.

The structured format consisted of three sections. The first section
collected demographic information of the participants such as
name, age in years, gender, and their location. The second part
of the format consisted of two questions regarding oral hygiene
practices which included frequency of cleaning and materials used
to clean the teeth. The third part consisted of data regarding dental
caries experience which was recorded using dft index for primary
dentition and DMFT index for permanent dentition.

SiC index was calculated by sorting the individuals according
to their DMFT and dft scores and selecting the one third of
the population with the highest caries values. Finally, the mean
DMFT and dft for that subgroup was calculated which gives the
SiC score for that subgroup.

Data was entered in Microsoft Excel spreadsheet and analyzed
using SPSS software (version 20). Descriptive statistics were used
for data summarization and presentation. Independent #test and
one-way ANOVA were used to compare the mean difference.
The level of significance was set at a value of P < 0.05.

Results

Table 1 depicts the distribution of study subjects. The study
sample consisted of 3354 subjects of which 1941 (57.9%) were
males and 1413 (42.1%) were females. Out of 3354 study subjects,
1778 (53.1%) had caries and 1576 (46.9%) were caries free
[refer Figure 1]. It is apparent from Figure 2 that caries prevalence
was found to be higher among males (57.1%) than females (42.9%).
Figure 3 shows the prevalence of caries with respect to age groups.
The study subjects exhibited a caties prevalence of 54.2% between 5
to 6 years and gradually increased to 59.8%0 between 7 to 8 years and
subsequently decreased to 56.6% between 9 to 10 years and further
declined to 39.8% between 11 to 12 years. Figures 4 and 5 show
the mean dental caries experience in the primary and permanent
dentition using dft/DMFT and SiC index. As the age advanced, the
mean dft and SiC scores in the primary teeth decreased where as in
permanent teeth, the mean DMFT and SiC score increased. Figure 6
shows a Skewed distribution of dft score in primary dentition
among the whole population. Histogram of dft showed the positive
skewness of caries with more than half of the studied population
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Figure 2: Prevalence of dental caries according to gender
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Figure 3: Prevalence of caries with respect to age groups

Table 1: Distribution of study subjects based on age and

gender
Age group Gender
(vears) Male Female Total
n Percentage n Percentage n Percentage

5-6 268 8 223 6.9 491 14.9
7-8 559 16.7 402 11.9 961 28.6
9-10 637 19 435 12.9 1072 31.9
11-12 477 14.2 353 10.4 830 24.6
Total 1941 57.9 1413 421 3354 100
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having zero dft. Figure 7 shows a Skewed distribution of SiC score
in primary dentition among the highest one-third group. Among
one-third of the population having highest dft, the distribution
was positively skewed with more than half of the people having 3
dft. Table 2 depicts the compatison of mean dft/DMFT and SiC
score based on gender. The mean dft and SiC scores among male
and female in the primary dentition were found to be significant
statistically using Independent ‘t'test (P < 0.05). Table 3 shows a
compatison of mean dft/DMFT and SiC score among vatious age
groups which was found to be significant statistically (P < 0.001)
using one way ANOVA test.

Discussion

Dental caries is the most common chronic disease of childhood
that interferes with normal nutrition intake, speech, self-esteem,
and daily routine activities, because the caries pain adversely affects
the normal food intake. This results in underweight children with
abnormal cognitive development.” Despite inctedible scientific
advances and the fact that caries is preventable, the disease

continues to be a major public health problem.®
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Figure 4: Mean dental caries experience in primary dentition using
dft and SiC index

The World Health Organization (W.H.O) has ranked dental caries,
as number three among all chronic noncommunicable diseases
that require wotldwide attention for prevention and treatment.”

The use of DMFT and dft indices has been an accepted
practice for assessing the prevalence and severity of caries
in a population.?” Mean DMFT and dft values ate an
average of all the members of the population, irrespective
of the distribution of the severity of the disease within the
population.” However, the epidemiologic changes in the
dental caries pictured during the last 2—-3 decades, have made
it increasingly evident that mean DMFT and dft values do not

Table 2: Comparison of mean dft/DMFT and SiC score

based on gender

Caries Index Male Female Overall P

Primary dft 1.42+2.21 1.29+2.10 1.36+2.16 0.02*
SiC 3.92+2.24 3.591+2.26 3.531+2.53 0.04*
Permanent DMFT  0.27£0.80 0.29+0.79 0.28+0.80 0.50
SiC 0.83%1.22 0.87£1.17 0.85%1.20 0.53

Independent ‘¢ test (p<0.05)
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Figure 5: Mean dental caries experience in permanent dentition using
DMFT and SiC index
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Figure 6: Skewed distribution of dft score in primary dentition among
whole population
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Figure 7: Skewed distribution of SiC score in primary dentition among
the highest one-third group
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Table 3: Comparison of mean dft/DMFT and SiC score
among various age groups

Caries Index Age group n MeantSD P
Primary dft Score 5-6 491 2.03£2.86  <0.001*
7-8 961 1.96+2.44
9-10 1072 1.31%£1.88
11-12 830  0.35+1.00
Total 3354 1.36£2.16
SiC Score 5-6 164 5.29%2.7  <0.001*
7-8 320 4.83%£2.08
9-10 357 3.48%1.80
11-12 277 1.06£1.50
Total 1118 3.53+2.53
Permanent DMFT Score 5-6 491 0.05+0.35  <0.001*
7-8 961 0.12£0.48
9-10 1072 0.30£0.81
11-12 830  0.58+1.11
Total 3354 0.28£0.80
SiC Score 5-6 164 0.15£0.59  <0.001*
7-8 320 0.37£0.78
9-10 357 0.91£1.20
11-12 277 1.74+1.30
Total 1118 0.85%1.20

One way ANOVA, significance level P<0.001

capture the polarized caries development with a more skewed
distribution of caries.””

Hence an attempt has been made in the present study to assess
the prevalence and to compare the dental caries experience
among 5- to 12-year-old school-going children of Chandigarh
using dft/DMFT and SiC index.

The study sample consisted of 3354 subjects of which
1941 (57.9%) were males and 1413 (42.1%) were females.
491 (14.9%) subjects were between 5 to 6 years of age,
961 (28.6%) were between 7 to 8 years, 1072 (31.9%) between
9 to 10 years, and 830 (24.6%) were between 11 to 12 years
of age.

The results of the present study showed that 2100 (62.6%) study
subjects brushed their teeth once daily and only 1254 (37.4%)
brushed their teeth twice daily. Very similar results were also
reported in a study conducted by Harikiran ez a/P” among 11- to
12-year-old school children of Bangalore. They found that only
38.5% of the children brushed their teeth two or more times a
day. In contrast to the above results, a study done by Lian ez 4/
among secondary school students showed that about 95.7% of
the respondents brush their teeth at least twice per day. The
decreased frequency of tooth brushing in the present study is
mainly due to the lack of knowledge on importance of tooth
brushing and its effect on dental health.

The overall prevalence of dental caries in the present study
was found to be 53.1% and was consistent with the prevalence
of 55.3% observed in a study conducted by Chatufale JD,
et alP? among 5 to 12 years old children. On the contrary,

Journal of Family Medicine and Primary Care

a higher prevalence of dental caries of 68.5% was reported
among 6-12 year children in Kerala by Retnakumari NF? and a
prevalence rate of 65% was reported among 4 to 17 years old
children by Bajaj M, e a/PY. The reason for the prevalence of
lower dental caries in the present study could be attributed to
the use of fluoridated tooth paste by the children. A very low
caries prevalence of 18.01% was observed by Gurdeep Singh
et alPl among 6 to 12 year children which is attributed to the
simple, traditional fibrous food consumed by children and good
oral hygiene practices as reported by the author.

The highest caries prevalence was found among males (57.1%)
than females (42.9%) These findings are similar to the studies of
Arora Sachit A, et al.,®® Yevenes e a7 This difference could
be attributed to the diet as more priority is given to a male child
than a female child in the Indian society. Moreover, females
are found to have better personal hygiene than males. On the
contrary females were found to have higher caries prevalence by
Poonam Shingare ¢# /P and Mosha H]J, ¢f a/

In the present study, the difference in the dft/DMFT between the
four age groups in the study was found to be highly significant.
The dft scores declined progressively as the age advanced whereas
the DMFT scores increased from 5 to 12 years. The decline
in dft scores is attributed to the reduction in the number of
primary teeth with age due to exfoliation. The increase in DMFT
coincides with the eruption of permanent teeth. A similar trend
was observed by Sudha P, ¢7 /1" and Rao e al™

The study subjects exhibited caries prevalence of 54.2% between
5 to 6 years and gradually increased to 59.8% between 7 to 8 years
and subsequently decreased to 56.6% between 9 to 10 years
and further declined to 39.8% between 11 to 12 years. The
difference observed could be attributed to the fact that the catious
deciduous first and second molars are replaced by newly erupted
premolars by the age of 12 yeats. Dash e @/ also observed
the similar pattern in which caries were increasing from 5 years
to 8 years but subsequently decreased at 11 and 15 years of age.

As expected, the SiC index score was higher in all comparisons
with dft and DMFT which is agreed with other studies.”* A
comparison between dft/DMFT and SiC indices indicated a
subgroup that presented with a higher caries rate.

In the present study, the skewed distribution was calculated
by selecting the one third of the studied population with the
highest dft/DMFT caries score. The dft histogram showed
the positive skewness of caries with more than half of the
studied population having zero dft. Among one-third of the
population having highest dft, the distribution was positively
skewed with more than half of the people having 3 dft whereas
the histogram of DMFT showed the positive skewness of caries
with more than half of the studied population having zero dft.
Among one-third of the population having highest DMFT, the
distribution was positively skewed with more than half of the
people having zero DMFT.
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With reference to the above findings, it would be expected that
the relative stability of the subgroups with a high caries pattern
could be used to conduct an oral health awareness initiative for
early identification of the children with highest caries prevalence,
as they would be considered as a special group for ending up
in late adolescence with considerably higher caries rate than
the remainder of the population. The highest caries prevalence
among school children influences the oral health—related quality
of life and in advanced stages, it ends up in systemic infection.
Public health solutions for oral diseases are most effective
when they are integrated with those for other NCDs and with
national public health programs. The WHO Global Oral Health
Programme assists member states by supporting to strengthen
oral health systems based on a people-centered healthcare
approach as a part of primary health care (PHC).!*!

Conclusion

According to the oral health goal proposed by WHO for the
year 2000, 50% of 5- to 6-year-old children should be caries
free, and the average DMFT should not be more than 3 at
12 years of age." In the present study, it was observed that
45.8% of 5- to 6 -year-old children were caries free and the mean
DMFT was 0.58 for 11- to 12-year-old children. This shows
that the caries prevalence was found to be high in primary than
permanent dentition and, hence, WHO global oral health goal
for 11 to 12 years were achieved but not for 5 to 6 years of age
in Chandigarh.

WHO/FDI proposed that the SiC index should be less than
DMFT 3 among 12 year olds by the year 2015.2Y In the present
study, the SiC score for the mean DMFT among one third
of the population with highest caries score was found to be
1.74. Therefore, the WHO/FDI target level of SiC index 3 is
achieved in Chandigarh. Still, as public health professionals, we
still aim at achieving zero SiC score for all school going children
in Chandigarh.
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