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ABSTRACT

Background: Malocclusion is a prevalent childhood oral health issue which may influence the mastication, speech, esthetic
appearance and psychosocial well-being. Having the capability to identify and treat early is a significant aspect toward
avoiding complications in the long term.

Aim: To identify the level of malocclusion and the orthodontic treatment requirement of school children.

Methods: The study used a cross-sectional survey to sample 380 school children aged between 6-15 years. Multistage
random sampling of public and private schools was used to select the participants. Clinical evaluation of malocclusion was
determined by the Dental Aesthetic Index (DAI) and treatment requirements were determined by the Index of Orthodontic
Treatment Need (IOTN). The data were examined using SPSS v24 and the associations were checked with Chi-square tests,
and p < 0.05 was regarded as significant.

Results: The prevalence of malocclusion was found to be 63.2 with Class I malocclusion being the most prevalent (34.2%),
then Class II (18.4%), and Class III (10.5%). The occurrence of normal occlusion was 36.8. The need of orthodontic treatment
was moderate in 34.2% and definite in 28.9% of respondents.

Conclusion: Malocclusion is very common among school children and significant number of them need orthodontic
treatment. It is suggested to use early screening and preventive programs in school to make sure that the disease is detected
and controlled timely, enhancing the oral health, aesthetics and life quality..
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INTRODUCTION

Oral health is a constituent of the general health and quality of life, especially in children, because it determines whether they
can eat, talk, have self-worth, and socialize.[1] Malocclusion, which can be described as not being in the right position or
improper placement of the teeth of the two dental arches, is one of the most prevalent problems that affect oral health in
school-aged children around the globe.[2, 3] Malocclusion may be the cause of minor aesthetic issues or serious functional
dysfunction, effecting on masticatory efficiency, temporomandibular joint functioning, and general facial attractiveness.[4,
5]

Malocclusion is a health issue that is widely spread in the world as it is influenced by ethnicity, age, socio-economic status,
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and assessment criteria.[6] The prevalence rates of 20% -75% have been reported in different populations in epidemiological
studies.[7, 8] In South Asia, it is observed that among children aged 6-15 years about 45%-60% have some form of
malocclusion to be considered whereas European studies show slightly lower prevalence rates of 30%-50%vamong children
of the same age group.[9] The timely intervention is very essential because untreated malocclusion may cause complications
that include tooth wear, periodontal issues, speech difficulties, and psychosocial distress.

Orthodontic needs are usually evaluated with the help of such indices as the Dental Aesthetic Index (DAI) and the Index of
Orthodontic Treatment Need (IOTN), which serve to prioritize the treatment of children according to the severity of the
problem and its functional disability.[10, 11] Although this is vital, parents and school authorities in most cases lack
awareness about malocclusion and the need to have orthodontic treatment, particularly in low- and middle-income
countries.[11] Periodic epidemiological surveillance is thus necessary to influence the public health policies, efficient
resource distribution, and design school-based oral health interventions.[12]

The awareness of the occupancy of malocclusion and the nature of the treatment required by children aged 6-15 years offers
important information on the oral health status of the population and outline the necessity of the orthodontic services. This
kind of data does not only inform preventive and remedial actions, but also assists policymakers incorporate oral health
education and screening programs in schools. The timely intervention of children with malocclusion at an early stage can
better guarantee functional outcomes, increases aesthetic satisfaction, and prevents complications in the long run. The aim
of the study was to identify the prevalence of malocclusion and the orthodontics treatment requirements of school children
between the ages of 6-15 years.

METHODOLOGY

The research was designed to be cross-sectional descriptive survey to determine the prevalence of malocclusion and
orthodontic treatment requirements in school children. The research was done in one year. The sample population was
comprised of children aged 6-15 years and enrolled in public and private schools, which represented a wide range of socio-
economic status.

The sample size was estimated with the help of OpenEpi (Version 3.01) on the basis of an earlier study that found
malocclusion prevalence at 56% among school children considering a confidence interval of 95% and a 5% margin of
error.[13] A minimum of 380 children was estimated as the required sample size. A stratified sampling method was used.
First, there was stratification of the schools into public and the private schools. Schools were randomly chosen and selected
out of every stratum using a lottery procedure. In each of the chosen schools, children between the ages of 6-15 years were
selected and simple random sampling was used to select the participants. The study included children who had undergone
orthodontic therapy or craniofacial deformity in the past to prevent distortion of prevalence estimation.

The structured proforma was used to gather the data and it contained demographic information (age, gender, socio-economic
status) and clinical examination outcomes. The schools were examined under natural daylight and the clinical examinations
were conducted under the usual infection control measures. The Dental Aesthetic Index (DAI) was used to measure
malocclusion and the Index of Orthodontic Treatment Need (IOTN) was used to rank needs into no need, moderate need and
definite need.[14, 15] The calibration of examiners was done before the study in order to achieve reliability and reduce inter
and intra-examiner variability.

All the gathered data were typed and analyzed with SPSS version 24. Mean +-standard deviation was used to express
continuous variables (i.e. age and malocclusion scores), whereas frequencies and percentages were used to express the
categories variables (i.e. gender, type of malocclusion, and orthodontic treatment need). The Shapiro-Wilk test was used to
test the normality of the continuous data and the data were considered normally distributed provided the p-value exceeded
0.05. In the case of normally distributed data, the independent-sample t-tests or one-way ANOV A were used to compare the
groups. The Mann-Whitney U test was used to test non-normally distributed data. The Chi-square test was used to assess
associations between categorical variables. A p-value below 0.05 was taken as statistically significant.

RESULTS

The sample size was 380 school children of age 6-15 years and of equal sexes of males and females, and both public and
private schools (Table 1). Most participants were found to have malocclusion, Class I malocclusion was the most prevalent
followed by Class II and Class I1I, whereas a minority were found to have normal occlusion (Table 2).

Evaluation of orthodontic treatment requirement showed that only one-third of children did not require treatment but the
other subjects exhibited moderate and definite treatment requirement, which is of clinical importance on malocclusion in this
group of population (Table 3). The gender-based analysis showed that there was no statistically significant difference in the
prevalence of malocclusion between males and females (p= 0.34), which means that the same gender experiences
malocclusion equally in this cohort.(Table 4)
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The Age-wise analysis of treatment need indicated that the demand pattern was on the rise with age albeit not statistically
significant (p = 0.15). Agreement of definite treatment need was more in the 13-15 years age group as compared to the
younger age groups and this indicated the influence of the development of permanent dentition on the orthodontic assessment

(Table 5).
Table 1. Demographic Characteristics of Participants (n = 380)

Variable Category n (%)
Age (years) 6-9 120 (31.6)
10-12 140 (36.8)
13-15 120 (31.6)
Gender Male 190 (50.0)
Female 190 (50.0)
School Type Public 200 (52.6)
Private 180 (47.4)
Table 2. Prevalence of Malocclusion (n = 380)
Malocclusion Type n (%)
Normal occlusion 140 (36.8)
Class 1 130 (34.2)
Class I1 70 (18.4)
Class 111 40 (10.5)
Total 380 (100)

Table 3. Orthodontic Treatment Needs (n = 380)

Treatment Need Category n (%)

No need 140 (36.8)
Moderate need 130 (34.2)
Definite need 110 (28.9)
Total 380 (100)

Table 4. Association of Malocclusion with Gender (n = 380)

Malocclusion Type Male n (%) Female n (%) » p-value
Normal occlusion 70 (36.8) 70 (36.8) 2.14 0.34
Class I 60 (31.6) 70 (36.8)

Class 11 40 (21.1) 30 (15.8)

Class 111 20 (10.5) 20 (10.5)
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Total 190 (100) 190 (100)

Table 5. Association of Orthodontic Treatment Need with Age Group (n = 380)

Age Group (years) No need Moderate need Definite need ' p-
n (%) n (%) n (%) value
6-9 50 (41.7) 40 (33.3) 30 (25.0) 3.82 | 0.15
10-12 50 (35.7) 50 (35.7) 40 (28.6)
13-15 40 (33.3) 40 (33.3) 40 (33.3)
Total 140 (36.8) | 130 (34.2) 110 (28.9)
DISCUSSION

The prevalence of malocclusion was 63.2% (Class I, Class II and Class III together) and normal occlusion is 36.8 in the
current study of school children aged 6-15 years. The need in orthodontic treatment was noted in 63.1% of children (moderate
+ definite categories). Our findings are consistent with the heterogeneous patterns of malocclusion in the global distribution
of malocclusion that have been reported in the literature in previous years, highlighting differences in the population specific
factor of occlusal traits. The prevalence estimates of school aged populations show a significant regional variation reflecting
consistent prevalence estimates of malocclusion as reported by other researchers in the world where prevalence is reported
to range between less than 10% to over 80% of the population depending on age, diagnostic criteria and ethnicity.[16, 17]

A number of studies indicate similar prevalence rates across the mixed and permanent dentition age groups. Bayarsaikhan et
al found that 84.5% of 9-12 year old Mongolian schoolchildren had malocclusion mainly Angle Class I and about one third
of their needs necessitated orthodontic treatment by IOTN criteria with moderate needs being the most prevalent. This rate
is high in Mongolia and it may be related to local genetic and environmental factors, dietary practices in cities or variation
in cut offs used in the two studies.[16] Also, a study of children aged 10-12 years in Turkey had significant levels of
malocclusion with Class I preponderance and different occlusive features including overjet and deep bite, with a strong
tendency to multifactorial malocclusion etiology in school populations.[3]

Conversely, research in some sections of India indicates a comparatively low prevalence rate. In India, a survey of Udaipur
reported an overall prevalence and treatment need among 12-15 year olds of 33.3% with large age and gender variations.[18]
Similarly, studies conducted in Patna, Eastern India also recorded that only a minority scored highly on the Dental Aesthetic
Index on severe malocclusion scores, but the incidence of any occlusal discrepancy was significant.[19] These reduced
prevalence rates relative to our data imply that there is significant regional disparity within the same nation, which may be
caused by socio economic position, early dental treatment, and genetic heritage.

The Orthodontic treatment requirements as reported in our study (28.9% definite need) also demonstrate similarities and
differences with the recent researches. In the Mehsana district of Gujarat, the moderate need was reported to be 43.9% and
extreme need was 22.4% among 13-15 year old children, indicating a higher treatment need as compared to our cohort.[20]
On the other hand, in Ulaanbaatar definite treatment need (8.1%) was lesser, but the authors as well, observed statistically
significant relationships between IOTN components and aesthetic scores, demonstrating how various normative indices and
cut offs can affect the apparent rates of treatment need.[16]

The results of Iraq (Sulaimani) in children aged 10-12 years showed that the majority of children had mild to no treatment
requirements, severe malocclusions were less frequent, and there were no significant gender differences.[21] This trend
echoes our non-significant gender relationship in treatment need, and supports the idea that gender differences in orthodontic
need are population specific and do not occur across all populations. Likewise, according to a Saudi Arabian study, about
half of adolescent boys had none or minor treatment need, but Class I occlusion was dominant, and definite need comprised
a small portion of cases, which indicated national differences in the way malocclusion is expressed.[22]

A more general perspective on epidemiology shows that age is a major determinant in the prevalence and severity of
malocclusion. Research indicates that the level of malocclusion and treatment requirements with age is accelerating as the
permanent dentition forms apparently because of the cumulative influence of such occlusal characteristics as crowding,
overjet, and deep bite as the mixed dentition becomes the permanent dentition.[23] This pattern aligns with our observation
that the definite treatment needs of older children (13-15 years) were relatively higher than the younger groups though the
correlation with age was not statistically significant in our findings.
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Cross-contextual comparison indicates that measurement instruments and indices (e.g. DAI vs. IOTN) play an important role
in determining reported prevalence and treatment need. The research that utilizes both DHC and aesthetic aspects of IOTN
is more likely to demonstrate that definite treatment requirements are lower when compared to research that utilizes only
strict normative indices because aesthetic perceptions mediate clinical judgment.[16] The different methodologies point to
the necessity of having standardized assessment frames to facilitate a direct comparison of populations.

On the whole, our findings are consistent with the large amount of literature that points to the fact that malocclusion is a
widespread issue in school aged children all over the world. The inconsistencies in prevalence and treatment requirement
among the recent studies highlight the effects of demographic, genetic, environmental and methodological issues. To capture
all the temporal trends and causative factors of malocclusion distribution among school populations, harmonization of
diagnostic criteria and additional longitudinal studies are mandatory.

The results of this research have a great impact on the community health and practice. This demonstrates the significance of
early screening programs in schools given the high prevalence of malocclusion and the effect of high orthodontic treatment
need among school children aged 6-15 years. Periodic oral health examination can be used to diagnose children in need of
preventive or corrective treatment, decreasing the probability of functional and aesthetic problems in the long term. The
parents and the teacher can be sensitized through school-based awareness campaigns on the importance of early orthodontic
assessment, correct oral care, and early referral to the specialist. Also, the data give policy makers evidence to deploy
resources effectively in pediatric orthodontic and to undertake specific preventive interventions in high-risk groups.

This study has a number of limitations, even though it has contributed. As a cross-sectional survey, it gives an immediate
picture of the prevalence of malocclusion, but can not determine causality and cannot follow the progression. The research
was carried out in a sample of schools in one city, which can have a limiting impact on the possible extrapolation of the
results to other areas that have a different socio-economic or ethnic background. Self-reported demographic information has
the potential to bring in recall bias and although clinical examination was done in a standard manner, inter examiner error
may have compromised the measurement of malocclusion severity and requirement of treatment. Lastly, the research was
based on only such indices as DAI and IOTN that, although validated, might not reflect all aesthetic or functional issues that
matter to patients and families.

CONCLUSION

Malocclusion amongst school children between the ages 6-15 years is very common and a good percentage among them
show moderate to definite orthodontic treatment requirements. The most prevalent type was class I malocclusion, and the
need to treat it was dependent on age, although there were no gender differences in a significant manner. The findings of this
study have highlighted the importance of early diagnosis, prevention programs, and school based orthodontic screening
program as a way of lessening the burden on untreated malocclusion and enhancing oral health outcomes. The timely referral
and management can be achieved through organized programmes of community health that would eventually lead to
increased functional efficacy, aesthetic appeal and quality of life of the afflicted children
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