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ABSTRACT

Objectives: To assess orthodontic treatment need in adolescent population using index of orthodontic treat-
ment need (IOTN).

Materials and Methods: This multicentre cross-sectional study comprised 60 adolescents in total. Eligible 
participants were individuals aged 12 to 18 years with no previous orthodontic treatment and showed will-
ingness to participate. Adolescents with craniofacial anomalies, syndromes, or medical conditions aff ecting 
facial development were excluded from the study. Both the dental health component (DHC) and the aesthetic 
component (AC) of IOTN were used to evaluate the necessity for orthodontic treatment. The frequency of 
adolescents that need orthodontic treatment was assessed in relation to both IOTN components. Chi-square 
test was used to assess association between orthodontic treatment need and other variables (gender and 
age). A p-value of <0.05 was considered statistically signifi cant.

Results: 46.7% of adolescent population need orthodontic treatment according to DHC while 23% need 
orthodontic treatment according to AC of IOTN. The result of chi-square test indicated that there was no 
statistically signifi cant association of gender and age with IOTN grades. 

Conclusion: A signifi cant proportion of adolescent population required orthodontic treatment. Therefore, 
the routine dental checkups should include early orthodontic examinations and interventions to improve 
dental function and psychosocial well-being by promptly addressing malocclusions.
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INTRODUCTION

Orthodontic treatment is necessary to enhance 
an individual’s oral health, dental aesthetics and 

overall quality of life1. Adolescents frequently suff er 
from malocclusion with varying degree of severity 
that has an impact on the oral health of an individ-
ual2. Management of this malocclusion at an early 
stage is essential since untreated cases can result in 
functional diffi  culties such as speech problems, poor 
mastication, and psychological distress resulting 
from poor dental aesthetics3. Therefore, determin-
ing if an adolescent needs orthodontic treatment is 
essential to ensure timely intervention and to avoid 
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Taxila and KRL General Hospital, Islamabad. Ethical 
approval was obtained from both the institutional 
review boards (Ref: Dental/HITEC/IRB/85 and 
KRL-HI-PUB-ERC/O-24/20) and written informed 
consent was obtained from each participant. A total 
of sixty adolescents were taken through non-proba-
bility consecutive sampling technique. Using WHO 
Calculator , this Sample size was calculated with 
a 95% confi dence interval, anticipated population 
proportion of 0.0412 and an absolute precision of 
0.05. Adolescents in the age range of 12 to 18 years 
with no previous orthodontic treatment and showed 
willingness to participate in the study were includ-
ed while adolescents with craniofacial anomalies, 
syndromes, or medical conditions aff ecting facial 
development were excluded from the study. The 
patients were divided into two groups based on the 
age that is group 1 with the age range of 12-14 years 
and group 2 with the age range of 15-18 years. Data 
collection was carried out by a trained orthodontist 
to ensure consistency in the assessment. The Index 
of Orthodontic treatment need (IOTN) was used 
as the primary tool to assess orthodontic treatment 
need. The Aesthetic Component (AC) and the Dental 
Health Component (DHC) are the two parts of this 
index. The AC was assessed using a standardized 
photographic scale consisting of 10 graded images 
(Figure 1) where participants were asked to match 
their dental appearance with the image that best 
represented their own dentition. Score from 1 to 4 
indicated no or slight need for orthodontic treatment, 
scoring of 5 to 7 indicated borderline or moderate 
treatment need while score from 8 to 10 represented 
defi nite need of orthodontic treatment13. The DHC 
was evaluated through clinical examination in a well-
lit setting using a dental mirror, probe, and millimetre 
ruler to accurately measure occlusal relationships, 
such as overjet, crossbite, openbite, overbite, miss-
ing teeth, and  contact point displacement (Figure 
2), focusing on the severity of malocclusion using 
the standard fi ve-point scale from Grade 5 (extreme 
need for treatment) to Grade 1 (no need for treatment) 
Adolescents that fell into grade 4 or 5 need defi nite 
orthodontic treatment.

Data analysis was done using SPSS version 27. 
Descriptive statistics (frequencies and percentag-
es) were calculated to describe the distribution of 
gender and orthodontic treatment need according to 
the IOTN. The mean ± standard deviation was used 

long-term consequences.

 The Index of Orthodontic Treatment Need 
(IOTN) is a commonly used tool for assessing the 
need of an orthodontic treatment4. The IOTN is an 
evidence-based and a comprehensive index designed 
to classify patients according to the degree of maloc-
clusion and the necessity of orthodontic treatment5. 
Developed in 1989 by Brook and Shaw6 it is widely 
used in both for epidemiological studies and in 
clinical settings7. It has two main components: the 
Aesthetic Component (AC) that measures the mal-
occlusion's aesthetic impact and the Dental Health 
Component (DHC), that evaluates the functional 
and health-related aspects of malocclusion8. These 
two components of IOTN provide a structured and 
an objective method of determining the priority of 
an orthodontic treatment for individuals, especially 
in growing populations where early detection of 
orthodontic treatment needs is crucial9.

Because the facial skeleton and dental struc-
tures develop significantly during adolescence, 
this is a critical time for an orthodontic treatment. 
More severe dental and skeletal problems can be 
avoided in adulthood by detecting malocclusions 
early in adolescence and determining the need for 
orthodontic treatment10. Researches have shown that 
early orthodontic therapy enhance self-esteem and 
social interactions among adolescents in addition to 
improving dental function. Therefore, the assessment 
of treatment need in this population is a crucial com-
ponent of orthodontic care11.

The aim of this study is to assess the orthodontic 
treatment needs of an adolescent population that will 
aid in development of preventive plans in orthodon-
tics as early treatment of dental malocclusions is 
crucial since it will lessen their severity in the future 
and help researchers to identify the types of dental 
malocclusions that may be present in the adolescent 
population. Additionally, the fi ndings of this study 
will be helpful to emphasize the importance of 
incorporating regular orthodontic assessments into 
adolescent’s routine dental check-ups. 

MATERIALS AND METHODS

From May 2024 to October 2024, a six-month 
descriptive multi-centre cross-sectional study was 
carried out in the department of Orthodontics of 
two institutes that are Dental College HITEC-IMS, 
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to determine the patient's age. The prevalence of 
orthodontic treatment need was determined based 
on both the DHC and AC components. The rela-
tionship between the need of orthodontic treatment 
and variables like gender and age were evaluated 
using inferential statistics, such as the chi-square 
test. Statistical signifi cance was defi ned as a p-value 
of less than 0.05.

RESULT

The mean age of the participants in this study 
was 14.54 ± 1.65 years. Out of 60 participants, 34 
(57%) were females and 26 (43%) were males. The 
frequency and percentage of adolescent patients 
according to IOTN grades were shown in Table 1 
and the prevalence of diff erent type of malocclusions 
that required orthodontic treatment were shown in 
Figure 3. The results of chi-square test indicated 
that there was no statistically signifi cant association 
of IOTN grades with gender and age. The lack of a 
gender-based diff erence implies that treatment needs 
should be evaluated equally for adolescents who 

Table 1: Descriptive and Inferential statistics according to dental health and aesthetic components of the Index of Ortho-
dontic Treatment Need 

IOTN (DHC) Category Grade
Gender

Total N (%)
Gender (p 

value)
Age (p value)

Male, N (%) Female, N (%)

No/Little treatment need 1-2 5 (8.3) 11 (18.3) 16 (26.7)

0.632 0.598Borderline treatment need 3 8 (13.3) 8 (13.3) 16 (26.7)

Defi nite treatment need 4-5 13 (21.6) 15 (25) 28 (46.7)

IOTN (AC) Category

No/slight treatment need 1-4 6 (10) 10 (16.7) 16 (26.7)

0.939 0.646Borderline treatment need 5-7 13 (21.6) 17 (28.3) 30 (50)

Defi nite treatment need 8-9 7 (11.6) 7(11.6) 14 (23.3)

identify as male and female.

DISCUSSION

This study used IOTN as a primary tool to 
evaluate the necessity for orthodontic treatment in 
adolescents, with an emphasis on both the dental 
health and aesthetic components. According to our 
research, a signifi cant proportion of the adolescents 
required orthodontic treatment, with 35% of them 
fell into Grade 4 (severe treatment need) of the 
Dental Health Component (DHC) and 11.7% in 
grade 5 necessitating extreme need of treatment. 
This prevalence is consistent with previous research, 
showing that a signifi cant percentage of adoles-
cent’s experience malocclusions that require timely 
intervention to avoid long-term psychological and 
functional impact15. 

Fig 3: Prevalence of diff erent type of malocclusions in 
Adolescents that required Orthodontic treatment Fig 1: Aesthetic component of IOTN14
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According to the results of the Aesthetic Com-
ponent (AC) of the IOTN, 23% of individuals had 
a defi nite need of orthodontic treatment, while 50% 
of participants had a moderate to borderline need. 
These results are consistent with previous researches 
that indicates that the adolescents frequently seek 
orthodontic treatment due to their aesthetic concerns, 
even in cases when their dental health needs may 
be moderate16. This emphasizes how crucial it is to 
plan orthodontic interventions with both functional 
and aesthetic considerations in mind, since both can 
have an important impact on an adolescent's social 
interactions and their self-esteem.

In contrast to our study, a signifi cant proportion 
of children either didn’t need orthodontic treatment 
or there was a very little need. These results were 
supported by values of 91.93% that required no need 
or little need by AC, while 55.73% had a no/slight 
need according to DHC17.

This study also investigated the differences 

between gender and age groups in orthodontic treat-
ment need. The chi-square test, however, did not fi nd 
a statistically signifi cant association of IOTN grades 
with either gender or age. This fi nding is similar 
with the results of other studies that have found no 
signifi cant gender-related diff erences in orthodontic 
treatment need18 suggesting that malocclusion aff ects 
both females and males similarly. This is in contrast 
to the previous study that showed that as compares 
to males, the malocclusion might have signifi cant-
ly more psychosocial impact on females19. Even 
though gender inequalities do not exist, individual 
diff erences in treatment needs must be taken into 
account because patient-specifi c factors including 
oral health behaviors and patterns of face growth 
can aff ect the outcomes.

The use of the IOTN in this study proved to be 
an eff ective method for assessing the needs of ortho-
dontic treatment in the adolescent population. The 
combination of the both the components of IOTN; 
AC and DHC, allowed us to perform a comprehen-

Fig 1: Dental health component of IOTN6
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sive evaluation of an individual, taking into account 
not only the oral health but also the psychosocial 
aspects of a malocclusion. Similar to our study, 
IOTN was found to be a reliable tool for clinical and 
epidemiological research20. This emphasizes how 
helpful the index is in determining which patients 
need orthodontic treatment and how to prioritize 
cases in clinical settings. Further studies may build 
upon this work by examining the eff ects of early 
intervention on long-term outcomes in a diverse 
adolescent population.

LIMITATIONS

One limitation of this study is the use of 
non-probability convenience sampling, which may 
not fully represent the broader population of dental 
practitioners. Additionally, the self-reported nature 
of the questionnaire could introduce response bias, 
as participants might overestimate their knowledge 
or application of laser technology. The study's re-
liance on WhatsApp groups and emails for partic-
ipant recruitment may have limited the diversity of 
respondents, particularly those less active in such 
digital platforms. Furthermore, the study focused 
only on Pakistani nationals, potentially limiting 
the generalizability of the fi ndings to other regions. 
Lastly, the use of a pre-existing questionnaire may 
not have fully captured all relevant aspects of laser 
technology use in endodontics.

CONCLUSION 

In conclusion, a signifi cant proportion of ado-
lescent population required orthodontic treatment 
(About 46.7% according to dental health component 
while 23% need orthodontic treatment by aesthetic 
component of IOTN). No statistically signifi cant 
age or gender differences were found. Routine 
dental checkups should include early orthodontic 
examinations and interventions to improve dental 
function and psychosocial well-being by promptly 
addressing malocclusions.
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