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ABSTRACT

Introduction: In order to achieve good oral health in a population, 
oral health professionals must deliver suitable and relevant 
dental services to the community; and people must have access 
to such dental care facilities. However, appropriate and upright 
information and data with respect to frequency and severity of 
disease is needed in order to establish the infrastructure of the 
health care delivery system. The aim of the present study was to 
assess the prevalence of dental caries among 12 year old school 
children in Kashmir, India. 
Material and Methods: A cross-sectional study was carried 
out in private and government schools of Kashmir, India. The 
sample size was estimated to be 1600 at a confidence interval 
level of 95% and with an allowable error of 5%. A multistage 
sampling was used for selection of subjects so that they represent 
the population of 12-year-old schoolchildren of Kashmir, India. 
Firstly, Kashmir division was divided into four zones; Northeast, 
Northwest, Southeast and Southwest. From each zone, one district 
was chosen in which two private and two government schools 
were selected randomly, using the criteria of a minimum number 
of 100 students of age 12 years old studying in each school. Then, 
all 12-year-old children in these schools who fulfilled the eli
gibility criteria, were examined making a final sample of 1600 
subjects. DMFT index scores for each child were computed for 
all the teeth. An updated Kuppaswami’s Classification 2012 was 
used for determining the socioeconomic status. 
Results: Overall caries prevalence was dmft > 0 = 25% and mean 
DMFT score was found to be 1.83 ± 1.385. 
Conclusion: The overall prevalence of dental caries among 12 
years old school children was found to be 25%. Frequency of 
dental caries was found to be higher in low socioeconomic class 
children as compared to that in upper socioeconomic class.

Keywords: Dental caries, socio-economic status, children, 
schools.

INTRODUCTION
Dental caries is the most prevalent of all oral diseases of 
childhood due to which it has become the main focus of the 
dental health profession. Dental caries is seen in almost all 
geographic areas of the World. Despite many scientific advances 
and the fact that caries is preventable, the disease continues to 
be the focal public health problem particularly in the developing 
countries, changing life-styles and dietary patterns are markedly 
increasing the caries incidence.1 Children, particularly in their 
growing period, need proper guidance for healthy growth, 
preservation and hygiene of their teeth.2,3

Among most of the epidemiological studies carried out 
previously, age 12years has been used frequently. World Health 
Organization (WHO, 2013) gives the importance to this age 
group because it is at this age that children finish their primary 
schooling. Thus, in many countries, is the last age at which 
data can be easily collected through a reliable sample of the 

school system. Moreover, all permanent teeth except third 
molars have been erupted at 12 years of age. Thus, the age of 
12 was considered as the age of global monitoring of dental 
caries for international comparisons and monitoring of disease 
trends.4 Children with poor oral health are more expected to 
have restricted days of activity, including missing school days.5 
Petersen6 has observed that at the population level, oral health 
outcomes are related to distal socio-environmental factors 
and characteristics of the oral health services available. Many 
previous studies have shown that dental caries is linked to social 
and behavioral factors.7

The major cause of morbidity among the primary school children 
is the oral health being the overlooked area of health. India is 
a vast country having different cultures and socioeconomic 
strata with diverse behavioural traditions. All these factors 
have a direct bearing on oral health. Differences in oral hygiene 
practices, dietary habits and fluoride content of water are the 
main attributes for high dental caries burden. 
For taking measures of prevention and control of disease, its 
coverage and magnitude must be well known beforehand. 
Children being easily accessible at school, so schools are best 
centre for executing the broad health care programme efficiently. 
Health messages can be propagated through school children to 
their homes and neighbourhood and hence schools can act as 
source for bringing the overall change.
Hence, a study was conducted in private and Government 
schools of Kashmir, India to evaluate the Prevalence of dental 
caries among 12 year old children.

Dental caries indicators
DMFT index (decayed + missing + filled teeth) is a widely used 
tool to measure dental caries experience.8 DMFT score gives 
the dental caries status at the population level for public health 
planning and policy-making purposes.9 The DMFT (Klein et 
al., 1938)10, is a cumulative caries measure, which indicates 
past and present dental caries experience. The most frequently 
used index for assessing dental caries is DMFT which has been 
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used for more than 76 years.11 The first oral health goal that is 
“the DMFT of 12 years old children will not be more than 3” 
was established by WHO and Federation Dentaire International 
(FDI).12 The developed countries succeeded in achieving this 
goal unlike the developing countries.8 The Fédération Dentaire 
Internationale, World Health Organization, and International 
Association for Dental Research (IADR), in 2003 established 
‘‘Global Goals for Oral Health 2020’’;13 which provided 
guidance for local, regional, and national planners and policy 
makers for the betterment of the oral health status of the 
populations. The new oral health goals were not numerically 
explicit. Instead, each country could state its own targets based 
on the disease prevalence and severity and oral health structure. 
To categorize dental caries severity, a scale was formulated 
by World Health Organization on the basis of DMFT scores. 
DMFT scores falling between 0.0 and 1.1 were categorized as 
very low; 1.2–2.6 as low; 2.7–4.4 as moderate, 4.5–6.5 as high, 
and values more than 6.6 as very high.8

MATERIAL AND METHODS
A cross-sectional study was carried out in schools (private and 
Govt.) of Kashmir, India to evaluate the prevalence dental caries 
among 12-year-old schoolchildren. Prior to the conduct of study 
in schools, permission was obtained from Directorate of School 
Education, Kashmir.
As per Health Research Methodology, WHO; 2nd Edition, 2001; 
the sample size estimation is done on the basis of a prevalence 
of 50% in order to obtain the largest sample size; when there is 
no previous data. Hence, using the same formula in the present 
study, the sample size of 1600 was estimated; at a confidence 
interval level of 95% and with an allowable error of 5%.
A multistage sampling was adopted for selection of students 
so that they represented the population of 12-year-old 
schoolchildren of Kashmir, India. Firstly, the Kashmir division 
was divided into four zones; Northeast, Northwest, Southeast 
and Southwest. From each zone, one district was selected in 
which two private and two government schools were chosen 
randomly, using the criteria of a minimum number of 100 
students of age 12 years old studying in each school. Then, oral 
examination of all 12-year-old children in these schools who 
fulfilled the eligibility criteria making a final sample of 1600, 
was carried out. 12 year old children, who were permanent 
inhabitants of Kashmir and gave the consent of participation, 
were selected for the study. Students who had mental/physical 
ailments and those who underwent dental treatments like 
orthodontic ones were excluded from the study. 
A single examiner was calibrated in the department of Public 
Health Dentistry, Kothiwal Dental College and Research 
Centre, Moradabad. Intra-examiner reliability was calculated 
using Kappa statistics which was 0.81.
The demographic data of the subjects were entered into a 
pre-structured proforma by the examiner. The education and 
occupation of the family head, monthly family income was 
enquired from the subjects so as to classify them in different 
socioeconomic strata using an updated version of Kuppas
wami’s Classification 2012. Their responses were confirmed 
with school records. To diagnose dental caries clinically among 
the subjects, the criteria given by WHO, 1997 was used. Teeth 
were checked in orderly manner using the FDI tooth numbering 

system. The oral examination of children was performed on 
a simple classroom chair using florescent. Dental caries was 
diagnosed using the DMFT Index (WHO, 1997) as follows: 
decayed/untreated caries (D); missing teeth/due to caries (M); 
filled/dental restorations for caries treatment (F), and teeth/
index per tooth (T). Those teeth extracted for reasons other than 
dental caries such as trauma, missing since birth or orthodontic 
motive, were not considered as missing. Missing teeth (M) were 
recorded only if the tooth loss was confirmed due to caries. 

STATISTICAL ANALYSIS
Data, obtained was put to statistical analysis using Statistical 
Package for the Social Sciences (SPSS Inc., version 20, 
Chicago, Illinois, USA). Pearson Chi-square test was used 
for comparison. Categorical variables were assessed using 
descriptive statistics. 

RESULTS
Out of total 1600 students, 767 (47.9%) were male and 833 
(52.1%) were female (Figure-1). The prevalence of dental caries 
among 12 year old children was found to be 25%. Mean DMFT 
score was found to be 1.83 ± 1.385. In girls (25%) dental caries 
was slightly higher than in boys ( 24.5%) but this difference 
of dental caries was not statistically significant (p=0.686). 
Out of total subjects, 47.2% students were studying in private 
schools and 52.8% were from Government schools (Figure-2). 
Frequency distribution as per socioeconomic status is given in 
Figure-3. The highest percentage of dental caries was found 
in those subjects belonging to the lowest SES (Type V) and it 
was least in those belonging to Upper Scocioeconomic status 
(TypeI); and a statistical significant difference was found (p ≤ 
0.000) {Pearson Chi-square test}(Table-1).
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Figure-1: Frequency distribution of subjects as per genderc status
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Figure-2: Frequency distribution of children as per school type
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DISCUSSION
Among all oral diseases, dental caries is the most prevalent 
disease among the populace. Almost all regions of World exhibit 
one or the other form of dental caries. People of all age group 
are affected by dental caries irrespective of the gender and 
socioeconomic status. Dental caries is found in approximately 
90% of school children worldwide and most adults, with the 
disease being most prevalent in Asian and Latin American 
countries.14 A very extensive National Health Survey carried out 
in 2004 throughout India has shown dental caries in 51.9% in 5 
year old children, 53.8% in 12 year-old children and 63.1% in 
15 year old teenagers.15 The factors like diet (sweets and junk 
foods), low socioeconomic status and high rate of urbanization 
contribute to the increase in prevalence of dental caries.16 The 
present study was conducted in both private and government 
schools of Kashmir to assess the prevalence of dental caries 
which was found to be 25%. This finding was similar to the 
prevalence of dental caries found in Jammu.17 
 In the present study, schools were classified as government or 
private schools depending upon the funding. For Government 
schools the funds were provided by the government hence the fees 
are subsidized while for private schools the funds are provided 
by individual proprietors or non‑governmental organization 
hence the fees are charged. In order that the children should 
represent all socioeconomic and cultural communities; the 
subjects from both types of schools (private and government) 
were included in the present study. This provided the accurate 
data of dental health condition among the target population. 
In the present study the frequency of dental caries was found 
fairly higher in girls (25%) than boys (24.5%). The higher 
prevalence of dental caries among females might be ascribed to 

early eruption of teeth among girls and hence their teeth being 
exposed for a longer time to the oral environment compared 
with males.18,19 Similar results have been found by previous 
authors20,21 while low prevalence in females have been reported 
by Yee and McDonald and Dhar et al.22

Out of the three components {decayed (D), missing (M) and 
filled (F)}; the Decayed component constituted the major part 
of DMFT index which clearly depicts lack of knowledge and 
awareness among the masses about the importance of oral 
health, lack of motivation, pessimistic approach and attitude 
of parents toward dental treatment of their children, financial 
difficulties and other lacunae within the health care delivery 
system. Higher Prevalence of decayed teeth compared to 
filled and missing teeth have been found by several Indian and 
International authors.23,24 
In the present study, percentage of subjects with dental caries 
was found to be least (21.6%) among those hailing from Upper 
Socioeconomic class (Class I) and it was highest (37.2%) among 
those coming from Low socioeconomic status. This result was 
in accordance to the previous studies wherein the prevalence of 
dental caries was found in those children belonging to high social 
class, the reason being, more oral health care awareness among 
the high socioeconomic class parents and children; and access 
to dental care by their children at an earlier and appropriate age. 
However, the high caries prevalence in middle and low social 
class was associated to greater availability and advertizing of 
cheap sugar containing products along with low income and 
inaccessibility to health services and health education.25

It is also mentioned in previous research papers that higher 
frequency and severity of dental caries among the low 
socioeconomic status and less educated people is due to their 
low monthly household income which in turn decreases their 
access to dental services and oral hygiene products and also 
keeps them unaware of oral health knowledge and oral hygiene.26

A second explanation relates to the potential mediating role 
of social exclusion in the relationship between socioeconomic 
status and dental caries.  
It has been found that small minority of children mostly suffer 
from dental caries. Dental caries being a multi-factorial disease 
so determination of the specific risk factors for its causal is very 
difficult but the socioeconomic status has been identified as one 
of the significant factors associated with occurrence of dental 
caries among the populace. 

Limitations
Dental caries was identified by clinical examinations; no 
radiographs were taken, which might over- or under-estimate 
the actual magnitude of the problem. The different types of 
dental caries like initial, advanced, cavitated and non-cavitated 
dental caries, were not classified as the diagnostic criteria were 
based on those given by WHO; this might have influenced the 
estimation of incidence and severity of dental caries. 
Further longitudinal studies are required to correlate dental 
caries prevalence in the target population with parent’s literacy 
level and other socio behavioral factors (diet, oral hygiene 
practices).

CONCLUSION
Dental caries prevalence among 12 years old school children in 
Kashmir was 25%. Mean DMFT value was 1.83 (S.D. =1.385). 

Socioeconomic 
status

Dental caries Pearson  
Chi-Square  

(P value)
Present Absent

0.000*

Type I 21.6% 78.4%
Type II 22.3% 77.7%
Type III 22.9% 77.1%
Type IV 26.6% 73.4%
Type V 37.2% 62.8%
*Statistical significance at p<0.05

Table-1: Association of dental caries with socioeconomic status 
{Cross tabulation}
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Figure-3: Frequency distribution of subjects as per socioeconomic 
status
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Dental caries was found more in children hailing from Low 
Socioeconomic status background. Such, epidemiological data 
be used for designing programs aimed at improving oral health 
services for school children. 

RECOMMENDATIONS
In order to raise the awareness about oral health, a widespread 
oral health education regarding the dietary habits and oral 
hygiene practices is required involving the schools as well as 
community as a whole. 
India, being a developing country, has inadequate resources for 
delivery of oral health care to all, so the school based integrated 
package consisting of emergency dental treatments, affordable 
preventive measures like fluoride applications, and atraumatic 
restorative treatment should be organized for the betterment of 
oral health situation to a large extent. 
For oral health promotion programs, schools as well as primary 
health care centres should be involved by the health policy 
makers so as to trim down the dental caries burden. Moreover, 
oral health related topics should be included in the school 
curriculum so that the appropriate knowledge and awareness 
regarding oral health is incorporated among the children at a 
very early stage which would be carried over by them throughout 
their life through adolescence to adulthood.
Oral health authorities should also concentrate on policies 
that increase the accessibility to healthy foods and promote 
behavioral changes in dietary habits by imposing restrictions 
on advertising and legislation to control detrimental foods, and 
bans on the selling of unhealthy food items in and around school 
premises. 
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