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Abstract
Background: Oral health is becoming increasingly essential for improving one»s quality of life in India as the population>s life

expectancy increases. Many oral and orofacial diseases affect students, notably dental caries, gingivitis, malocclusion, and dental
fluorosis. This study aimed to examine the oral health condition of school students in Tiruvannamalai District, Tamil Nadu, India.
Methods: A cross-sectional survey was conducted among school students aged 5-17. Two government and two private schools
within the Tiruvannamalai district were chosen using the cluster random sampling method, and 5282 students participated in
the study. The World Health Organization (WHO) oral health assessment was used to determine the oral health status of school
students. The Kruskal-Wallis ANOVA and median tests were used to analyze the data. Post-hoc analysis using the Mann-Whitney
U test was also performed for the dmft/DMFT index. The chi-square test was used to compare the proportions of gingivitis,
malocclusion, and dental fluorosis. The P value<0.05 was considered statistically significant.

Results: There was a 3:2 male-to-female ratio among the study participants. Dental caries, gingivitis, malocclusion, and dental
fluorosis were found to be 63%, 37.1%, 8.4%, and 3.7%, respectively. The results showed that there was a significant difference
in dental caries (P=0.001), gingivitis (P=0.001), and malocclusion (P=0.001). However, they showed no significant difference
in dental fluorosis (P=0.732) of primary, middle, and high school populations attending government and private schools in the
Tiruvannamalai district.

Conclusion: By assessing the oral health examination of school students in the Tiruvannamalai district, the risk for dental caries
was found to be higher in primary than middle and high school populations, while high school students had a higher prevalence
of gingivitis, malocclusion, and dental fluorosis than middle and primary school students.
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Introduction
As the population’s life expectancy increases in India,
oral health is becoming increasingly essential to improve
an individual’s physical, mental, social, and economic
well-being.! Oral diseases remain widespread in human
populations despite the recent improvements in oral
health. Moreover, dental caries has proven to be one of
the most common oral diseases worldwide.> According
to the World Health Organization (WHO), up to 90% of
school-age students in some countries have dental caries.?
In addition, early childhood caries continues to remain a
serious problem in many nations, including developed and
developing countries, and it is still a widespread illness.*
Although oral diseases tend to be preventable, their
risk factors primarily include unhealthy diets high in

simple carbohydrates that lead to acid-producing bacteria
demineralizing the tooth enamel.® Fluoride can prevent
dental caries, but consuming large quantities of fluoride
during early development can have the consequence
of fluorosis. Better appearance of children’s teeth can
enhance their self-esteem and confidence.

In addition, oral health problems have been linked to
a substantial decrease in students” attendance at school,
as well as a lack of social interaction with their peers.
Students’ dental problems may additionally cause parents
to miss workdays.’

Research on the oral wellness of school students in
various age groups is predominantly based on students
enrolled in schools. Despite the significance and availability
of studies from different countries, a lack of research has
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been found on the oral health condition of all age groups
of school students in the Tiruvannamalai district, India.
The study examined oral health conditions among 5- to
17-year-old school students in Tiruvannamalai district,
Tamil Nadu, India.

Methods

This cross-sectional survey was approved by the
Institutional Ethics Committee of Karpaga Vinayaga
Institute of Dental Sciences (KIDS/IEC/2024/1/010). It
was conducted among 5- to 17-year-old school students in
various taluks of the Tiruvannamalai district, Tamil Nadu,
India. Two government and two private schools from the
Tiruvannamalai district were selected based on the cluster
random sampling method, and consent from school
authorities and parents was obtained. A study subject of
5282 students was screened using mirror tactile dental
inspection (MTDI). Data collected included demographic
factors such as age, sex, and location, and the oral health
status of students was evaluated by the WHO oral health
assessment. This investigation was carried out from April
2023 to September 2023.

This research included students enrolled in the schools
at the time of the oral health examination, ranging in
age from 5 to 17 years. Students who were physically
challenged and mentally disabled and were unable to
attend school on that day were excluded from this study.
Students from primary, middle, and high school who met
the inclusion and exclusion criteria were divided into
groups and prepared for the detection of caries, gingivitis,
malocclusion, and dental fluorosis. We can assess and
collect data by screening every individual’s oral health
status. The collected data were entered into a Microsoft
Excel spreadsheet and analyzed using SPSS (version 27,
SPSS Inc., Chicago, IL, USA). The P value<0.05 was
considered statistically significant.

Results
In total, 5282 students, 2975 from two government

schools and 2307 from two private schools, from the
Tiruvannamalai district were selected based on the
cluster random sampling method (Figure 1). Dental
procedures such as scaling, restoration, and extraction
were performed.

Of the participants, 58.2% were male, 41.8% were
female, and 35.4%, 23.1%, and 41.5% were in primary
school, middle school, and high school, respectively. The
increased risk of dental caries was 63%, higher in primary
school students than in middle and high school students.
The mean dmft/DMFT between primary, middle, and
high school students was 1.39, 1.15, and 1.22, respectively
(Figures 2a and 2b), which was statistically significant
(*P<0.001) according to the Kruskal-Wallis ANOVA and
median tests (Table 1).

The post-hoc comparison between primary, middle,
and high school students based on the dmft/DMFT
index using the Mann-Whitney U test was statistically
significant between primary and middle school students
(*P<0.003) and primary and high school students (P<
0.001) (Table 2). The prevalence of gingivitis was found
to be 37.1%, which was statistically significant (*P<0.001)
(Figure 3a and 3b); the prevalence of malocclusion was
found to be 8.4%, which was statistically significant
(*P<0.001), and the prevalence of dental fluorosis was
estimated to be 3.7%. All were higher in high school than
middle and primary school students (Table 3).

Discussion

Numerous studies have been conducted to assess the
prevalence of dental caries in different parts of India.®
Since there is a lack of literature about the prevalence of
dental cariesamong school students in the Tiruvannamalai
district of Tamil Nadu, the current research was conducted
among 5- to 17-year-old school students.

In contrast to Abedassar and colleagues’ study, which
observed that the mean DMFT value for children over
12 years was 4.98+3.60, this study revealed that the
mean DMFT value for middle school students was

® Government School

@ Private School

Figure 1. Two government and two private schools from the Tiruvannamalai district
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Figure 2. (a) Mean values of the dmft/DMFT index in primary, middle, and high school levels of government school students. (b) Mean values of the dmft/DMFT
index in primary, middle, and high school levels of private school students

Table 1. Mean comparison between primary, middle, and high school students based on the dmft/DMFT index

Level of School students n Mean SD Mean rank Chi-square P value
Primary school students? 1871 1.39 2.00 2743.63
Middle school students® 1221 1.15 1.73 2594.72 16.062 0.001**
High school students® 2190 1.22 1.89 2580.33
Primary school Middle school High school . .
students students students Median Chi-square P value
>Median 883 517 882
0 20.171 0.007**
<Median 988 704 1308

2Kruskal-Wallis ANOVA test and median test were used
* P value<0.05 - statistically significant; ** P value<0.001 - highly significant; P value>0.05 non-significant (NS).

Table 2. Post hoc comparison between primary, middle, and high school students based on the dmft/DMFT index using the Mann-Whitney U test

Level of school students n Mean rank Sum of ranks Z-value P value
1871 1581.41 2958826.00

Primary school students vs middle school students -2.951 0.003*
1221 1493.00 1822952.00
1871 2098.22 3925762.00

Primary school students vs high school students -3.738 0.001**
2190 1973.57 4322129.00
1221 1712.72 2091231.00

Middle school students vs high school students -0.334 0.738 (NS)
2190 1702.25 3727935.00

* P value<0.05 - statistically significant; ** P value<0.001 - highly significant; P value>0.05 non-significant (NS).

1.15+1.73.° The mean dmft score was significantly lower irregular dietary habits, lack of fluoridated water, easy
for institutionalized orphan children in Yemen, which Al- availability of cheap snacks that are high in sugar,
Maweri et al'” reported to be 2.28. According to a study by parental neglect, and a lack of effort for preventive care."
Anusha et al, this increased risk of caries could be due to Similar to this research, a study by Shailee et al found that
a variety of factors, including poor oral hygiene practices, there is a significant difference in mean DMFT between
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Figure 3. (a) The frequency of gingivitis, malocclusion, and dental fluorosis between primary, middle, and high school levels of government school students. (b)
The frequency of gingivitis, malocclusion, and dental fluorosis between primary, middle, and high school levels of private school students

Table 3. Comparison between primary, middle, and high school students based on gingivitis, dental fluorosis, and malocclusion using the chi-square test

Findings Level of school students Absent Present Chi-square test P value
Primary school students 1367 504

Gingivitis Middle school students 695 526 127.661 0.001*
High school students 1262 928
Primary school students 1804 67

Fluorosis Middle school students 1179 42 0.623 0.732
High school students 2104 86
Primary school students 1837 34

Malocclusion Middle school students 1124 97 202.169 0.001**
High school students 1879 311

* P value<0.05 - statistically significant; ** P value<0.001 - highly significant; P value>0.05 non-significant (NS).

government and private school children."

Singh and colleagues’” study on 8-10-year-old school
children in Barabanki district, Uttar Pradesh, reported
a 74.36% higher prevalence of gingivitis.”* However, the
percentage of gingivitis among students was 37.1%, which
aligns with this study. The study conducted by AlGhamdi
et al on a randomized sample of high school children
between the ages 15 to 19 in Saudi Arabia showed a
significant prevalence (8.6%) of periodontitis.*

In the study by Lombardo et al estimating the overall
prevalence of malocclusion among different stages of
dentition, it was found that the average prevalence of
malocclusion for students was estimated to be 56% (CI:
11.0-99.0), whereas this study found that the prevalence
of malocclusion was 8.4%." In a systematic review
that employed Angle’s classification of malocclusion

(25 studies, 28,693 participants), the prevalence of
malocclusion among Iranian children under the age of
18 years was found to be 83.1%.'¢ Over the past decade,
numerous studies have tried to employ cross-sectional
observations for individuals, presumably to investigate
the malocclusion concern on a population level for the
Indian population. The total prevalence of malocclusion
was 83.3%, according to Narayanan et al, which was
significantly higher than what we observed."”

On the other hand, a study by Aggarwal et al found
that the prevalence of fluorosis was 93.7%, which is
significantly higher than the current findings, where the
overall rate of fluorosis was 3.7%.'"® Another study was
carried out in northern India in Kaiwara village," and
a study was conducted in Barabanki district of Uttar
Pradesh,”” which found that the prevalence was 24.0%
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and 33.37%, respectively. A similar study by Verma et al
found that 64.3% of adolescents had dental fluorosis, and
most government school students were affected, similar
to this study. The current fluorosis problem is illustrated
by the increasing number of dental fluorosis cases among
adolescents as they age.”

In order to preserve a child’s oral health and cleanliness,
the study highlights the importance of patient education,
parental counselling, routine dental examinations, and
prophylaxis.*!

Strength and limitation

The strength of the study is that it includes existing oral
health status and treatment needs for a large population
of school students at all levels, including both government
and private schools. It can also assist in implementing
programs to achieve the best possible student health
outcomes. The limitation of the research is that, as a cross-
sectional survey, it highlights the prevalence of dental
caries, gingivitis, malocclusion, and dental fluorosis.
Additionally, longitudinal studies are required to monitor
school students at all levels.

Conclusion

General health is greatly influenced by oral health.
The entire systemic health is significantly impacted
by poor oral health. The present research contributes
to monitoring school students’ oral health in the
Tiruvannamalai district, Tamil Nadu, India. Compared
to middle and high school students, primary school
students had an increased risk of dental caries. Gingivitis,
malocclusion, and dental fluorosis were more common in
high school students than in primary and middle school
students. Creating awareness programs, initiating oral
hygiene measures, and performing preventive procedures
will improve school students’ oral health and well-being.
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