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ABSTRACT
Background: The dental caries and gingivitis are considered as one of the most prevalent diseases in the
general population. If dental caries and gingivitis are assessed at an early age, it might prevent the risk of
endodontic and periodontal diseases in the future. This intervention is effective, especially among teenagers.
The aim of the study was to perceive the prevalence of dental caries and gingivitis in children aged 12 to 14
years residing in a rural area of Vadodara city.
Methods: It is a cross-sectional observational study with a total sample size of 339 in a secondary school of
Vadodara district. DMFT index and CPITN index were recorded with No. 23 explorer and CPITN-E probes
respectively, and a mouth mirror (Instruments were autoclaved prior to use). One-way Anova test and
student t-test were used for analysis.
Results: The prevalence of dental caries amongst participants was found to be 97.7% and that of gingivitis
was found to be 75% (approximately).
Conclusion: Children belonging to the Vadodara district have a high risk of getting an endodontic and
periodontal infection in the future, indicating the need for oral health education and promotion.
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Introduction
Oral health is now recognized as equally important in relation to general health, so oral hygiene is the most
important factor in terms of the prevention of oral diseases. The oral health concern of an individual depends
upon person to person. From childhood to adolescence is an influential stage in people’s lives when lifelong
sustainable oral health-related behaviors, as well as beliefs and attitudes, are being developed.
Studies have shown that children are particularly receptive during this period and earlier the habits are
established, the longer lasting the impact. Children may also be equipped with personal skills that enable them
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to make healthy decisions, to adopt a healthy lifestyle, and to deal with stressful situations such as violence and
conflicts. Teenage is a group who is frequently exposed to above-stated factors; hence school may be considered
an ideal setting for conducting evaluation and intervention health programs. 1
Dental caries and gum disease are multifactorial-chronic diseases, which if not prevented at initial stages may
lead to a need for endodontic and/or periodontic treatment. Teeth play a vital role in one’s appearance, hence
student that lose their teeth due to caries are at high risk of suffering from abstensim. Moreover, these children
are twelve times more likely to have restricted activity days including missing school as compared to others. 1,2
Periodontal diseases are the ones of the most prevalent oral diseases that get their roots early in childhood.
Hence if gingivitis and periodontitis are assessed in an early stage it will minimize the chance of tooth loss. 4
World Health Organization has recommended the age group between 12 to 15 as the index ages for oral health
assessment.3 Henceforth, this study will help to assess the severity of dental caries and gingivitis. In our
literature search, we found that no study is done to date to find the prevalence of dental caries and gingivitis
among 12 to 14-year-old children. Hence, the results obtained from this study will act as a baseline study to
conduct evaluation and intervention studies on large scale adolescence populations of rural areas in Vadodara
city.

Materials and Methods
The study was conducted in a Secondary school of Vadodara district in the year of 2016. Prior written
permission from the school head was taken. Before the conduction of the study, the parent information sheet
was distributed, following which informed consent and assent form was obtained from participants.

Power Analysis and data collection
In order to estimate a 40% prevalence of dental caries with 20% relative precision and 1% risk, a minimum of
250 samples was estimated.
Data collection was performed in a WHO questionnaire, the data was later entered in the MS excel 2010 by one
of the coinvestigators following which data control was performed by the primary investigator under the
guidance of statistician.

Study Population Size
The subjects were selected based on inclusion and exclusion criteria. Inclusion criteria: Subjects in the age
range of 12 to 14 years old, subjects who are systemically healthy and present with their school diary (for
noting their socio-economic status based on parents’ monthly income)-Kuppuswamy classification of socioeconomic status-20165, subjects whose parents have submitted the written consent form. Potential
participants were added to exclusion criteria if they reported with physical and/or mental disability and
undergoing orthodontic treatment. Also, participants with developmental anomalies were excluded.
Out of total student (600) present in school, we had 351 students that belong to our age group of interest (12 to
14 years), of which five of the participants did not submitted the parent consent form, four were not present at
the day of study and three were having malocclusion. Hence, a total of 339 pupils were included into the study.
Prior to the conduction of examination, the nature and the purpose of the study was explained to the students
and parents.

Examination
The scheduled days (Friday and Saturday) were selected based on the convenience of the school. Prior to the
examination, a form containing questions relating to the demographic details of students were used, following
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which patients were asked to rinse the mouth with normal water. The clinical examination was conducted by
two investigators and the other two assistants were recording the details of the examination. The examination
was conducted in a room of the school, using a headlamp, one-sided No. 5 mouth mirror, CPITN-E probe,
Explorer No. 23, sterilized gauze compress to dry the teeth, tweezer and a kidney tray. The students were
examined by sitting in a normal chair and dentist standing in front of them. The Decayed Missing Filled Teeth
index (DMFT) was recorded first followed by the Community Periodontal Index (CPI).

Caries Diagnosing Criteria
Criteria by “ Henry T. Klein, Carolle E. Palmer, and Knutson J.W. in1938, modified in 1987”6 was applied to
record caries. All the teeth were examined from the upper right quadrant to the upper left quadrant following
the lower left quadrant to the lower right quadrant. The teeth not counted were un-erupted teeth, congenitally
missing teeth or supernumerary teeth, teeth removed for reasons other than dental caries, and primary teeth
retained in the permanent dentition. When a carious lesion(s) or both carious lesion(s) and restoration were
present, the tooth was recorded as a D. When a tooth was an extracted one due to caries, it was recorded as an
M. When a permanent or temporary filling was present, or when a filling was defective but not decayed, it was
counted as an F. Teeth restored for reasons other than caries were not counted as an F. Accordingly scores were
given to each tooth, hence caries status and the experience was determined.

Gingival Diagnosing Criteria
For assessing the gingival condition, we used “Community Periodontal Index of Treatment Needs (CPITN)”
developed by J Ainamo, D Barmes, G Beargie, T Cutress, J Martin and J S-Infirriin 1982. CPITN-E probe and
mouth mirror was used. The mouth was divided into six parts (sextants). The score was identified by
examination of specified index teeth.
16 (Upper right first molar), 11 (Upper right first Incisor) 26 (Upper left first molar) 36 (Lower right first
molar) 31 (Lower right first incisor) 46 (Lower left first molar). SCORE CRITERIA: 0: No periodontal disease, 1:
Bleeding on probing, 2: Calculus with plaque seen or felt by probing, 3: Pathological pocket 4–5 mm, 4:
Pathological pocket 6 mm or more, x: When only 1 tooth or no tooth is present.7

Beneficiary
This study intends to estimate the prevalence of dental caries and gingivitis in 12 to 14 years old age group and
the need for intervention in them. Apart from collecting data, we wrote a note of oral hygiene status in the
student’s diary as well, so their parents can know about the oral hygiene status of their child. Following the
collection of data, we had kept a small seminar of proper brushing technique and its importance was conducted
in which we included students and all staff members. In the end, we distributed a toothpaste and a toothbrush.

Statistical Analysis
The SPSS-17 software was used to determine the statistical results of this study. The significance level used for
comparison was 0.05. The data distribution was normal, hence the means between different age groups were
compared with the ANOVA test. Student T-test was used to compare if there is any significant difference in
prevalence amongst different gender.

Results
Examinations were performed on 339 pupils aged 12 to 14 years. A larger percentage of students were males.
All participants belonged from the rural area. The mean DMFT index found for the age group 12 to 14 years was
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2.510.082), moreover it was noticed that 97.7% of the total sample had a DMFT status of above 1.Table: 2
shows the means of DMFT is highest amongst the 14 years older age group. The Anova test found a significant
difference between the mean DMFT index and age groups (P=0.0383, F0 =3.308) (Table: 3). Moreover, the
independent T-test (Table: 4) revealed that the prevalence of DMFT in males and females is significantly
different (t=-1.979, p-value=0.009). It reveals that males are more prone to dental caries than females.

Frequency Distribution of Demographic
Variables Among Study Subjects
Gender
Male
Female
DMFT score
0
1
2
3
4
5
6
8
CPI
0
1
2
3

Frequency (%)
57.6
42.4
2.3
19.7
34.8
22.0
4.5
14.4
1.5
0.8
25.04
34.4
36.33
2.23

Table1
*DMFT: Decayed Missing and Filled Index, CPI: Community Periodontal Index, %: Percentage, Scoring Criteria for
Decay Missing Filled Teeth: Scored according to number of teeth Decayed and/or missing and/or filled. Score
criteria for Community Periodontal Index: 0: No periodontal disease, 1: Bleeding on probing, 2: Calculus with
plaque seen or felt by probing, 3: Pathological pocket 4 – 5 mm, 4: Pathological pocket 6 mm or more, x :When only
1 tooth or no tooth are present.7

Table: 2 One Way Anova Test for DMFT
Age N

DMFT 12

Mean

St.
Dev

Std.
Er.

95% CI
L.B.

U.B

Minimum

Maximum

86

2.17

1.26

0.12

1.91

2.43

1

4

13

113

2.5

2.20

0.206

2.21

2.91

0

6

14

140

2.56

2.52

0.213

2.14

2.98

0

8

Pvalue

*DMFT: Decayed Missing Filled Teeth N: Total sample is respective age group, St. Dev: Standard Deviation, Std.
Er.: Standard Error, CI: Confidence Interval,
LB: lower bound, UB: Upper bound, significant p value=0.05
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Table 3: ANOVA Table
SS
DMFT

DF

MS

BG

11.66

2

5.83

WG

460.543

261

1.765

Total

461.985

263

F

P-value

3.03

(α=0.05)
0.0383

*SS: Sum of Squares, df: Degree of freedom, MS: Mean Square, BG: Between Groups, WG: Within Groups, α=statistical
significance level

Table 4: Independent T-test
DMFT

Sex

N

Mean

Std. Dev.

t-Value

P-value

Male

152

2.42

1.071

-1.979

0.009

Female

137

2.09

1.606

α
0.05

*DMFT: Decayed Missing Filled Teeth N: Total number of sample in respect of gender, Std. Dev.: Standard
Deviation, α: statistical significance level

Table: 5 One Way Anova Test for CPI
Age

CPI

N

Mean

St. Dev

Std. Er.

95% CI
LB

UB

Minimum

Maximum

12

86

1.17

01.55

0.16

0.84

1.5

0

2

13

113

2.06

2.57

0.241

1.58

2.54

0

2

14

140

2.11

2.42

0.204

1.70

2.52

0

2

CPI: Community Periodontal Index, N: Total sample is respective age group, St. Dev: Standard Deviation, Std. Er.:
Standard Error, CI: Confidence Interval

Table: 6 ANOVA Table for CPI index

CPI

SS

DF

MS

F

p-value

BG

9.66

2

4.83

3.06

<0.05

WG

412.38

261

1.58

Total

422.04

263

*SS: Sum of Squares, df: Degree of freedom, MS: Mean Square, BG: Between Groups, WG: Within Groups
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Table 7: Independent T-test
CPI

Sex

N

Mean

Std. Dev

t-Value

P-value

Male

152

0.22

0.504

-2.201

0.029

Female

137

0.9

0.569

*CPI: Community Periodontal Index N: Total number of sample in respect of gender, Std. Dev.: Standard
Deviation

In regard to the periodontal index, the prevalence of gingivitis was found to be 75% in the study population
(Table 1 and Table 5). Moreover, we could conclude that there is a significant difference in treatment needs
amongst different age groups and gender (Table 6 and Table 7).

Discussion
Dental Caries has been very well known for its most common prevalence (60% to 90%) amongst Asians. 4
Moreover, India is considered as a rural country with the highest level of poverty and, dental caries and
periodontal disease prevalence in its people.5,7
In one of the cross-sectional studies conducted, they concluded students had a higher prevalence of dental
diseases. The main reasons were geographical environment, dietary habits, students’ attitude to oral health,
and lack of oral health promotion and education. Oral health education should be strengthened to get
effective prevention of dental diseases.2
Henceforth, our cross-sectional survey focuses on the two most common but preventable oral diseases,
dental caries, and periodontal disease which affects many teenage students. Traditionally dentists have been
trained to recognize and treat diseases such as caries and periodontal disease. 3 Consequently; various
indices such as CPI-TN along with DMFT have been used to describe the prevalence of these diseases in the
population.2
The incidence of dental caries differs upon individual biological variance and socio-economic status. Hence,
to plan the best surveillance for treatment plans, there should be an identified magnitude of the disease
population which can aid us in controlling or preventing the disease at a certain acceptable level. This study
was specifically aimed to relate the need for oral health education camps in rural regions (with lower socioeconomic status).8
To our knowledge, no study has been conducted to assess the severity of gingivitis in children age 12 to 14
years. Hence, this study has focused on the prevalence of dental caries as well as gingivitis amongst children
ages 12 to 14 years.
The present study reports the overall prevalence of dental caries index in our group was 97.7% which is
higher than the reported prevalence in India according to the “National Oral Health Survey” 9, which
indicates a need for oral health care and promotion in the target study population. Moreover, it was found
that males were affected in high frequency than females. This result was in support of the studies conducted
by Prabakar J et al (2016), Yevenes et al (2012), Arora Sachit et al (2012), Moses J (2011), and Joshi N
(2005)(10-14). We can assume that more preferences for the sons, which manifest in preferential feeding
compared to might be a reason for girls being less prevalent to dental caries as compared to boys. Besides,
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the proportion of boys is higher, and given that the present study has a small sample size, these results might
have occurred due to bias. Hence, this demands of study with a large sample size.
As factors such as diet intake, socioeconomic status, literacy do play a role in causing dental caries.15,16
Hence, in order to avoid the confounding factors, we selected students from the same socioeconomic status
(studying in rural school). Moreover, after conducting a student’s T-test, we could conclude that there is a
significant difference between the prevalence of dental caries amongst males and females.
On the same day, following the DMFT index, we did the CPITN index. This index was used to estimate the
prevalence of gingivitis in children.17 after dental caries, it is the periodontal health we are concerned about.
One of the studies conducted by P Aapaliya (2015) in Gujarat (2015) had revealed that the prevalence of
gingivitis in the Gujarat population aged 21 to 70 years old is 75.1%18, which is similar to the one obtained in
our study. However, the age group and sample size are taken by P Aapaliya was very much different than the
present study. Due to the huge sample size and inclusion of elderly people, its results seem to be more
authentic. However, in this study, we included rural folks, with low socioeconomic status which lead to a
high prevalence of gingivitis. Hence, we can assume that there is no major difference in the prevalence of
gingivitis amongst two studies, as there is one of the other confounder causing gingivitis.
Kaur A conducted a study amongst 12 years old children in Haryana, India. He concluded that the prevalence
of gingivitis in the study group from the rural group is 94%19. The results are in accordance with our results,
showing a high prevalence of gingivitis. However, Kaur A used Loe and Silness index to assess the gingivitis.
F Varas concluded that the prevalence of gingivitis amongst 6 to 8 years old is 68.5%. They further specified
that the gender differences were not statistically significant. The prevalence of gingivitis was 29.57%,
prevalence of bleeding on probing was 27.49%and 2.08% of children with gingival calculus. 19 On the
contrary, in the present study, we found that the study population did have score 3 i.e. pathological pocket
(2.23%). The prevalence of bleeding on probing was found to be 34.40% and the calculus was found to be
36.33%. Our findings suggest that there is a need for an oral health education campaign in the concerned
geographical location.

Limitations
The present study had some of the limitations such as the sample size was very small, which can
overestimate the prevalence of gingivitis and dental caries. Moreover, due to the lack of equal distribution of
age group, the results cannot present the authenticity as to which age group is more prevalent. We would
encourage to conduct of the same study involving a large amount of population, including different schools
from different zones of Vadodara district and an equal number of participants in each group.
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