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Ab s t r Ac t 
Aim and objective: The study aimed to assess and compare the prevalence of dental caries with its association with oral hygiene practices 
among 13–14 years old school children in urban and rural areas in Kamrup Metropolitan (M) District, Assam.
Materials and methods: A total of 1,501 school children in the age group of 13–14 years were included in the study and dental caries was 
recorded from decayed missing filled teeth (DMFT)/deft index as described by World Health Organization (WHO) (1997). The children were 
asked to fill in the basic information in the proforma by themselves. The statistical tests used in this study were unpaired t-test, Chi-square test, 
and one-way ANOVA test to compare the DMFT among the different age groups, gender, and location.
Results: A statistically significant difference was found in the prevalence of the decayed (D) component between the 14 years old (33.9%) and 
the 13 years old (28.5%) age groups and a highly statistical difference was found between the male (27.9%) and the female (35.7%) population. 
However, the prevalence of decayed components for the rural (30.1%) and the urban (33.1%) population was not statistically significant.
Conclusion: The overall prevalence of dental caries among school children of Kamrup (Metropolitan) District was 33.6%.
Clinical significance: Dental caries is a major public dental health problem; hence, an active and effective preventive program for dental care 
is needed for the child population in the area.
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In t r o d u c t I o n
The oral cavity is the passage to the body which performs a major 
role in the maintenance of the overall health of an individual.1 
Dental caries is a very common oral disease, which is caused 
due to various factors and is affecting 60–90% of school-going 
children all over the world.2 Not only it affects speech, esthetic 
but also interferes with daily nutrition intake which leads to 
malnourishment in children.3

Researchers have been working for years to reduce the 
prevalence of caries in children and adults. According to the 
literature, the World Health Organization (WHO) aimed to reduce 
the chances of developing dental caries in children by 50% by the 
year 2020 in developing countries.4 The most effective and efficient 
way to reach out to the children are the schools where we can reach 
out to the children and their families and community members. To 
our knowledge, no epidemiological studies have been conducted 
to evaluate the prevalence of dental caries among 13–14 years old 
school children of Kamrup Metropolitan District, Assam. Hence, 
the study aimed to assess and compare the prevalence of dental 
caries with its association with oral hygiene practices among 13–14 
years old school-going children in urban and rural areas in Kamrup 
Metropolitan (M) District, Assam.

MAt e r I A l s A n d Me t h o d s
Before the commencement of this cross-sectional study, the 
approval was taken from the institutional review board (THE/150C) 
and Official permission was taken from District Elementary 
Education Officer (Assam Letter No. EAC/Esstt./39/2014/3), Kamrup 

(M), Guwahati and School Principal/Headmaster/Headmistress of 
concerned schools.

The sample size was calculated from the pilot study done before 
the commencement of this survey on a sample of 50 children who 
were not included in the final sample.

The sample size for this cross-sectional study was calculated 
as follows using the following formula for cross-sectional studies 
based on the prevalence of disease:
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Where:
Z = Z value (1.96 for 95% confidence level)
p = percentage of picking a choice expressed as a decimal
There was a 20% prevalence of decayed missing filled teeth 

(DMFT) ≥ 1. So, this was expressed as 0.20.
c = precision expressed as a decimal
Absolute precision = 16.4% of c

So, the sample size was calculated as per formula
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So, the sample size was calculated to be 1501.
The data collection was scheduled during the school working 

hours with an average of 30–35 children examined per day. The 
study period in which data were collected was from the month of 
August 2014 to March 2015.

Healthy children of age 13–14 years were included in this 
study. The children who were suffering from any serious systemic 
health problems that can affect their oral health or any intellectual 
developmental disorder, children with behavioral disorders, and 
also with impaired audio, speech, or visual acuity were excluded 
from the study.

A specially designed pretested proforma to collect data was 
used in the study. The proforma consisted of three parts; the first 
part had a provision to collect data related to the basic information 
of the child, the second and third part collected data related to 
oral hygiene practices and food habits, respectively. Dental caries 
was recorded from DMFT index as described by WHO (1997). The 
children were asked to fill in the basic information in the proforma 
by themselves.

A preliminary visit was made to these schools to obtain consent 
from the parents and school administration. An area with adequate 
daylight was selected for the examination purpose. The examiner 
was assisted by a cooperative assistant whose duty was to record the 
data correctly in the examination forms. The armamentariums used 
were plane mouth mirrors, dental probes, explorers, and tweezers. 
The used instruments were first disinfected in a disinfectant solution 
and then were autoclaved for sterilization. Children who required 
dental treatment were referred to the nearby Dental hospitals. After 
every dental examination, a dental health education class was held 
daily for the students so that children could be educated regarding 
their oral hygiene maintenance.

The data collected were entered into the Microsoft Excel sheet, 
2007 version and were sent to the statistician for the statistical 
analysis. The statistical analysis was done using SPSS version 21 and 
the tests used for the assessment and comparison of the parameters 
were unpaired t-test, Chi-square test, and one-way ANOVA test.

re s u lts
Out of 1,501 children, 655 (43.6%) were of 13 years and 846 (56.3%) 
were 14 years of age. Among them, 709 (47.2%) were females and 
792 (52.8%) were males. The rural population and urban population 
constituted 50% of the total study sample each.

The mean score of decayed, missing, and filled teeth among 
13 years old children were 187, 12, and 55, respectively, whereas in 
14 years old children, it was 287, 35, and 133, respectively. Hence, 
the overall DMFT index was higher in 14 years old children as 
compared to children with age 13 years. On comparing these data, 
a statistically significant result (p value 0.000) was found as shown 
in Table 1. Gender distribution showed that the mean score of 
decayed, missing, and filled teeth in the girls were 253, 25, and 100, 
whereas in boys it was 221, 22, and 88, respectively. Therefore, the 
overall DMFT score was more in girls when compared to the boys 
(Table 2). As the mean score of decayed teeth was more in girls as 
compared to boys, therefore the p value came out to be significant 
(p value was 0.000) whereas the difference of filled (p value was 
0.580) and missing (p value was 0.080) teeth was non-significant 
among the groups.

The score of decayed, missing, and filled teeth in rural subjects 
were 226, 6, and 21, whereas among urban subjects it was 248, 41, 
and 167, respectively. The overall DMFT index was higher among the 
urban population in comparison to the rural. Hence, when the mean 
scores were compared, the difference was statistically significant 
among the children residing in two different localities (Table 3).

The mean DMFT score of those subjects who uses toothbrush as 
the cleaning aid (0.98 ± 1.60) was higher than those using a finger 
(0.76 ± 1.13) and the difference was statistically significant. Mean 
DMFT score was higher for those who clean their teeth once daily 
(1.10 ± 1.62) than those who clean twice daily (0.62 ± 1.25) and the 
difference was also statistically significant (Fig. 1). The difference 
in the mean DMFT score of those using tooth powder (1.05 ± 1.23) 
and those using toothpaste (0.93 ± 1.54) which was not statistically 
significant.

Figure 2 shows the mean DMFT score of subjects consuming 
sweets at various frequencies. It was seen that the maximum 
DMFT was in the subjects who were consuming the sweets thrice 

Table 1: Mean and standard deviation of decayed, missing, filled, and mean DMFT among the age groups

Age (years) Mean Std. deviation t-test value p value Mean difference
No. of decayed teeth 13 0.56 1.02 −3.105 0.002** −0.18

14 0.73 1.16
No. of missing teeth 13 0.03 0.20 −2.350 0.019* −0.03
  14 0.06 0.30
No. of filled teeth 13 0.13 0.47 −5.131 0.000*** −0.18

14 0.31 0.80
DMFT score 13 0.71 1.29 −5.189 0.000*** −0.41

14 1.12 1.66
Unpaired t-test
*Significant difference (p value < 0.05)
**Highly significant difference (p value < 0.01)
***Very highly significant difference (p value < 0.001)
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in a day. The intergroup differences in mean DMFT score of those 
consuming the sweets once, twice, and thrice were found to be 
highly significant. Subjects were asked about the time intervals 
between the frequency of consumption of sweets. The mean DMFT 
score of those who ate sweets in-between the meals (1.56 ± 1.71) 
was higher than those who ate during meals (0.24 ± 0.67) and both 
during and in-between meals (1.38 ± 1.73). This difference came out 
to be statistically significant.

dI s c u s s I o n
According to WHO (2013), the high-risk group for dental caries is 
between 11 years and 14 years of age,2 therefore, an age group of 
13–14 years old children was chosen for this study. Research by 
Lewis and Ismail also claimed that the peak ages for maximum 
caries exposure are 14 years.5

The total frequency of dental caries among 13–14 years old 
school-going children was 33.6%. Almost similar results were found 

Table 2: Mean and standard deviation of decayed, missing, filled, and mean DMFT among the gender

Location Mean Std. deviation t-test value p value Mean difference
No. of decayed teeth Male 0.53 0.97 −4.669 0.000*** −0.27

Female 0.80 1.23
No. of missing teeth Male 0.04 0.26 −0.553 0.580# −0.01

Female 0.05 0.27
No. of filled teeth Male 0.21 0.64 −1.753 0.080# −0.06

Female 0.27 0.72
DMFT score Male 0.78 1.40 −4.207 0.000*** −0.33

Female 1.11 1.63
Unpaired t-test
#Non-significant difference (p value > 0.05)
***Very highly significant difference (p value < 0.001)

Table 3: Mean and standard deviation of decayed, missing, filled, and DMFT by location

Location Mean Std. deviation t-test value p value Mean difference
No. of decayed teeth Rural (R) 0.55 0.95 −3.840 0.000*** −0.22

Urban (U) 0.77 1.24
No. of missing teeth Rural (R) 0.01 0.09 −5.374 0.000*** −0.07

Urban (U) 0.08 0.36
No. of filled teeth Rural (R) 0.03 0.20 −12.168 0.000*** −0.41

Urban (U) 0.44 0.89
DMFT score Rural (R) 0.58 0.99 −9.378 0.000*** −0.72

Urban (U) 1.30 1.84
Unpaired t-test
***Very highly significant difference (p value < 0.001)

Fig. 1: Bar diagram showing the distribution of decayed, missing, filled 
teeth and DMFT score on the basis of tooth brushing frequency

Fig. 2: Bar diagram showing the distribution of decayed, missing, filled 
teeth and DMFT score based on the frequency of sweets consumed



A Comparative Study

International Journal of Clinical Pediatric Dentistry, Volume x Issue x (XXX 2021)4

in the study done by Nasser et al. in Chennai6 where the prevalence 
of dental caries was 34.72% whereas, a study conducted by Dash 
et al. in Cuttack,7 Jose in Kerala,8 Saravanan et al.9 in Puducherry 
showed a higher frequency of dental caries, i.e., 64.3, 54.3, and 
44.4%, respectively. Also, a study conducted by Dhar et al., Moses 
et al., and Shingare et al. also reported higher percentages of dental 
caries in Udaipur (46.75%), Chidambaram (63.83%), and Raigad 
(73%), respectively.10–12 The vast difference in the dental caries 
experience in India can be contributed to the diverse dietary factors 
in different areas, morphological defects of teeth.

The dental caries exposure was found to be more among the 
older age group, i.e., 29.2% for the 13 years old compared to 37.0% 
for the 14 years old. The results of our study were supported by 
Praveena who stated that the increase in caries experience with 
advancing age can be attributed to the longer exposure of teeth 
to the cariogenic challenge in the oral environment.13 Results of 
this study showed that females (38.1%) have a higher chance of 
developing dental caries as compared to the males (29.5%). Similar 
results were found by Okeigbemena, Mahesh Kumar et al., Grewal 
et al., and Bhaskar et al. where they found that the mean DMFT 
score was more in females in comparison with males,14–17 whereas 
Yee et al. and Kalita et al. in their study found out that females 
were less exposed to dental caries as compared to males.18,19 Blay 
et al. reported from their findings that females are seriously more 
affected by dental caries than their male counterparts. The most 
likely reason for this finding could be that girls tend to appreciate 
sugary foods and snacking more than boys; hence, the teeth are 
more exposed to cariogenic foods.20

In this study, the DMFT score was higher in the urban population 
(36.8%) as compared to the rural population (30.4%). The result of 
our study was similar to the results of the study done by Mandal 
et al., Irigoyen et al., Kalita et al., and Varenne et al. as a similar 
difference was found among rural and urban school children. 
This difference was attributed to the dietary and snacking habits 
(higher intake of candy and sweetened beverages) among urban 
school children.21–24

The results of the present study showed that the decayed teeth 
accounted for 66.8% of the DMFT index as compared to filled teeth 
and missing teeth. The untreated carious lesions among school 
children can be attributed to limited access to dental care. The 
prevalence of decayed teeth was higher in urban (33.1%) than rural 
(30.1%), higher in females (35.7%) than males (27.9%) and higher 
in 14 years (33.9%) than the 13 years (28.5%). The prevalence of 
missing teeth was higher in urban (5.5%) than rural (.8%), higher in 
females (3.5%) than males (2.8%), and higher in 14 years old (4.1%) 
than the 13 years (1.8%). The prevalence of filled teeth was higher 
in urban (22.3%) than rural (2.8%), higher in 14 years (15.7%) than 
13 years old (8.4%) and higher in females (14.1%) than males (11.1%).

In the present study, the score of filled teeth in the DMFT 
index was higher among the urban school children as compared 
to children residing in rural areas as the people in urban areas are 
more aware of their dental health and the dental care is more easily 
accessible. Mean DMFT score for 14 years (1.12 ± 1.66) was higher 
than 13 years (0.71 ± 1.29), it was also more in females (1.11 ± 1.63) 
than males (0.78 ± 1.40). Udoye et al. in Enugu also found similar 
patterns of DMFT score.25

According to the results of the present study, the DMFT score 
increased with the increase in the frequency of consumption 
of sweets and decreased with an increase in the frequency of 
toothbrushing in the study population. Decayed missing filled teeth 
score was low for those who clean their teeth with fingers and high 

for those who clean their teeth with a toothbrush. The reason for 
the higher DMFT score among the population using the toothbrush 
could be due to improper brushing technique among the study 
subjects or due to inadequate oral hygiene measures and also it 
might be due to some error in the scoring system.

Decayed missing filled teeth score was also low for those who 
clean their teeth with toothpaste compared to those who clean 
their teeth with tooth powder. Our results were similar to the study 
done in Gujarat by Parmar where they found less DMFT score among 
children using toothpaste as a dentifrice.26 Reason could be fluoride 
as an active ingredient in toothpaste which prevents caries and acts 
as remineralizing agent. A higher DMFT score was seen in subjects 
consuming sweets in-between the meals than those consuming it 
during the meals and was also high among those who consumed 
a greater number of sweets. Sudha et al. also concluded a similar 
finding in their study where they demonstrated that chances of 
developing caries are more when sugar consumption increases.27

co n c lu s I o n
Dental caries is still a huge dental health problem despite so 
many preventive programs conducted by WHO and government 
agencies; hence, more active and effective preventive and 
educational programs should be conducted regularly in urban and 
rural areas of the country. The prevalence of dental caries among 
school-going children of Kamrup (Metropolitan) District was found 
to be 33.6% and the decayed teeth score was highest as compared 
to filled and missing teeth score. The DMFT score was more in 
females and among the children who were residing in urban areas 
of Kamrup (Metropolitan) District of Assam.

cl I n I c A l sI g n I f I c A n c e
The present study provides objective data which will be required 
for dental health programs to be formulated and implemented in 
the future to control and prevent dental diseases by the authorities.

Au t h o r s co n t r I b u t I o n
All authors had contributed to study conception, data collection, 
data acquisition and analysis, data interpretation, and manuscript 
writing. All the authors approved the final version of the manuscript 
for publication.
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boA r d stAt e M e n t
All the procedures have been performed as per the ethical guidelines 
laid down by the Declaration of Helsinki (2013). The Institutional 
Review Board approval was obtained from the institutional review 
board, K.D Dental College and Hospital, Mathura, India.
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