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ABSTRACT

Background: The malocclusion indices have been used routinely by researchers to gather data regarding the
prevalence of orthodontic treatment needs and trait. The scoring methods of malocclusal indices can be used to
generate data regarding the actual load of the malocclusion which can be used for resource and fund allocation
and identify the actual orthodontic treatment needs. This article will provide an insight to the various

orthodontic indices and its specific indications.
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INTRODUCTION

The evaluation of malocclusion is critical in
establishing the diagnosis and treatment need of the
orthodontic patient. The major concern in studying
malocclusion is the availability of a suitable method
for recording the presence and severity of
orthodontic problem. Thus, orthodontic indices
were developed for wuse in clinical and
epidemiological studies related to malocclusion.
The scores numerically the relative status of a
population on a graduated scale with defined upper
and lower limits. Although many indices have been
developed but none of the indices can be considered
ideal for all purpose [1-3] Evaluation of orthodontic
needs, both self perceived and actual needs on the
basis of personal, sociodemographic and
psychological factors help determine the planning
of resources and orthodontic services. The use of
malocclusion indices provides us with an objective
method of scoring the malocclusion needs and
prevents unnecessary referrals by general
practitioners. The scoring method can be beneficial
in evaluation of level of interest and motivation

towards orthodontic treatment which can be useful
in planning educational programs in school to

create awareness towards orthodontic treatment [4-
6]

General Requirements of index:

The index should be easy to apply so that there is no
undue time loss during field examinations. The
examination process should not require expensive
equipment. The Criteria for the index should be
clear and unambiguous, with mutually exclusive
categories. The index should be valid and should be
able to measure what it is intended to measure, so it
should correspond with the clinical stages of the
disease under study at each point. The index should
be sensitive and should be able to detect the
condition when it is present. The reliability of the
index should be high (both intra-rater and inter-
rater reliability). The index should be precise and
accurate to avoid misleading results and lastly the
index should be safe and none demanding to the
subjects. (Table 1)
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Table 1: Requirements of an ideal index.
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It should have a graduated scale with upper and lower limit.

It should be equally sensitive throughout the scale.

The index should be reproducible.

The index should be simple and accurate.

It should be cost effective when applied on large population for screening.
It should be reliable.

It should be valid.

It should be specific.

It should be accurate and precise

Table 2: Indication of indices.
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Indices are used extensively to determine the prevalence of the disease.
Indices are used for resource allocation.

Planning and promoting treatment standards.

Assessment of the outcome of treatment.

In quality assurance and research

For policy framing and fund allocation

Table 3: Classification of Malocclusion Indices.

Diagnostic indices

Angle Classification
System (1899)

Classification of
Ballard & Wayman
(1964)

Five-point system
of Ackerman &
Proffit (1969)

Epidemiologic Orthodontic Orthodontic
indices treatment need | Treatment
indices Outcome indices
Summers’ Occlusal | Handicapping Labio- | Peer  Assessment
Index (1971) lingual Deviation & Rating Index (PAR)
index (HLD)
Little’s  Irregularity | Dental Aesthetic | Index of
Index Index (DAI) Complexity,

Index of Orthodontic
treatment Need
(IOTN) (Brook &
Shaw, 1989)

Index of Complexity,
Outcome & Need
(ICON) (Daniel &
Richmond, 2000)

Outcome & Need
(ICON) (2000)
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Orthodontic
Treatment
Complexity Indices
Index of
Orthodontic
Treatment
Complexity (I0TC)
Index of
Complexity,
Outcome & Need
(ICON)

Use of Malocclusion indices:

Malocccusion is becoming prevelant and has shown
to be affecting the quality of life of patients.
Research has made it evident that the main
motivation of patients opting for orthodontic
treatment is aesthetics. 7> 8 °There are two
components to be considered while selecting

patients for orthodontic treatment. The first

component is the objective need of the patient while
the other is the subjective need. The objective need
of the patients is based on the doctors’ clinical
diagnosis and the subjective need is on the basis of
patient’s self-perception of asthetics. It is important
to assess the patients asthetic needs so as to
evaluate whether the expectation of the patient is
realistic or unrealistic [10. 11 12] Occlusal indices are
required for estimation and categorization of
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treatment need and treatment priority. The main
use of indices are to determine the disease load by
determining the prevalence of the disease or trait.
The information provided by the indices can be
used to assess the outcome of the treatment and it
can also be helpful in deploying resources and fund
allocation. The indices can provide information
which can be used by the stake holders in the
formulation of new policy or to modify the existing
one. (Table 2)

Types of malocclusion indices:

Five distinct Type of Indices have been defined,
each for a distinct purpose. Diagnostic indices
include Angle’s classification with its subclasses
which is commonly used to describe incisor and
molar relationships making the communication
between orthodontist easy. The other classification
systems under this category are the Ballard
classification and the Five-point system of
Ackerman & Proffit. [13-15] Epidemiologic indices
record the prevalence of malocclusion in a given
population. Other indices in this category score
tooth alignment in a way that allows study of tooth
irregularity and  periodontal disease Eg:
Epidemiologic registration of malocclusion by Bjork,
Krebs, and Solow the FDI method of Summer’s
occlusal index. [16 171 Treatment need (treatment
priority) indices allow classification of malocclusion
according to the level of treatment need. These
indices score for each trait or component that is
then weighted to calculate an overall score. In this
method assigning treatment priority is done by
establishing a list of conditions or traits in
categories that represent the extent to which
treatment is considered necessary. Eg: i) Draker's
HLD index. ii) Grainger's treatment priority index.
iii) Salzman's handicapping malocclusion
assessment. iv) IOTN (index of treatment need). [18-
22] Treatment outcome indices have been developed
to evaluate treatment success. PAR and Summer's
index have been used to assess the outcome of
treatment. Treatment complexity index measures
treatment complexity but there is no ideal index of
this kind presently available although the need of
such an index has been long felt in the field of
orthodontics. [23-25] (Table 3)

IOTN (index Orthodontic of treatment need):
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To estimate the need for orthodontic services in a
population, treatment requirements must be
determined. [26] Few occlusal indexes have been
developed to categorize treatment need severity.
Basically these indexes measure the deviation from
normal. The Index of Orthodontic Treatment Need
(IOTN) and the Grade Index Scale for Assessment
Treatment Need measure malocclusion grades
based on the severity and type of malocclusion. The
IOTN was developed by Brook and Shaw. [22]]t is one
of the most frequently used diagnostic tools in
orthodontics; it evaluates malocclusion on the basis
of both normative and subjective treatment needs.
[27IThe  IOTN  follows the World Health
Organization's guidelines for ideal index. [28]Quite a
few studies have shown the validity of the IOTN. It
has high ranking in the terms of accuracy,
reproducibility and validity. It is easy to use and can
be performed quickly. Many researchers have
considered it as a powerful tool to assess treatment
needs. [29-31] [OTN is a valuable tool for screening
and has been used on the population in the western
region of the Kingdom of Saudi Arabia.

IOTN comprises of two components. First is the
dental health component (DHC). It represents the
normative component of the index and has five
grades ranging from “no treatment need” at grade 1
to “extreme need” at grade 5. It evaluates severity
using specific malocclusion characteristics such as
overjet, cross bite, displacement, overbite, and
missing teeth. The other component is the aesthetic
component (AC). The aesthetic components
represents the subjective component of the index. It
has 10 photographs of the anterior teeth, ranging
from grade 1 as “the most attractive” to grade 10 as
the “least attractive” dental appearance. It provides
a pictorial assessment of patients’ perception of
their aesthetic treatment needs. The limitation of AC
index is that it does not measure occlusal traits and
that it is subjective. Documented Literature has
shown a range of agreement between normative
and self-perceived treatment needs from absent to
moderate  associations.  Esthetic  treatment
mandates that the patient and the clinician have
mutual agreement on the severity of the presenting
malocclusion. Such agreement of perception affects
treatment demands, improves patient
understanding, and assists in better communication
between clinicians and patients. It is important to
evaluate the degree of agreement between the
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patient's and the clinician's perceptions of the
severity of malocclusion, that is, knowing the degree
of agreement between the normative and subjective
needs of the patient on the basis of the severity of
malocclusion.

Estimation of self-perceived and actual need for
orthodontic treatment is required in planning
orthodontic services and evaluating the required
resources and manpower. Moreover, unnecessary
referrals by general practitioners and lengthy
waiting lists for orthodontic treatment can be
reduced and free treatment can be provided to
those who actually have dire need for treatment. It
can be beneficial in predicting patients' level of
interest and motivation toward the orthodontic
treatment, which could help in planning educational
programs in media to increase patient's awareness
and to overcome obstacles and barriers in seeking
treatment.

Perceptive or self assessed need to dental care is
associated with certain signs and symptoms, socio-
demographic factors and experience with previous
dental treatment. Reported studies have shown that
the perception on orthodontic treatment need is
different for patient and professional. It seems that
normative need (actual need as assessed by dental
professionals) may not be matched to patients'
perceptions unless the condition has progressed
sufficiently to be symptomatic. Several indices were
designed to evaluate malocclusion, such as the
IOTN, PAR (Peer Assessment Rating Index) and
ICON (Index of Complexity, outcome and Need). The
IOTN and the ICON can serve as neutral method to
determine treatment needs and to allocate financial
resources for orthodontic cases. The IOTN and the
ICON are similar mainly measure treatment needs
of patients. The IOTN has been used more
frequently in literature to evaluate the actual and
perceptive treatment needs in different ethnic
backgrounds. The IOTN is simpler than the ICON in
assessing treatment needs since ICON was
developed to measure complexity of treatment in
addition to treatment needs .[41]

Conclusion:

There are numerous orthodontic indices developed
over the years. These orthodontic indices have been
used frequently for epidemiological studies and for
framing policies by the stake holders to designate
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resources and necessary funds. Although many
indices are in use but an ideal index is still not
available.

CONFLICTS OF INTEREST

The authors declare they have no potential conflict
of interests regarding this article.

REFERENCES

1. Asbell MB. A brief history of orthodontics. Am ]
Orthod Dentofac Orthop1990; 98(3):206-13.

2. Russell AL. A system of classification and
scoring for prevalence surveys of periodontal
disease. ] Dent Research1956; 35:350-9.

3. Jago ]JD. The epidemiology of dental occlusion: A
critical appraisal. | Pub Health Dent 1974;
34:80-93.

4. Burden D], Pine CM. Self-perception of
malocclusion among adolescents. Community
Dent Health. 1995;12:89-92.

5. Chew MT, Aw AK. Appropriateness of
orthodontic referrals: self-perceived and
normative treatment needs of patients referred
for orthodontic consultation. Community Dent
Oral Epidemiol. 2002;30:449-454.

6. Grzywacz [. The value of the aesthetic
component of the Index of Orthodontic
Treatment Need in the assessment of subjective
orthodontic  treatment need.Eur | of
Orthod. 2003;25:57-63. 7.Kiyak HA. Does
orthodontic treatment affect patients’ quality of
life? ] Dent Educ. 2008;72:886-94.

7. Salih FN, Lindsten R, Bégesund M. Perception of
orthodontic treatment need among Swedish
children, adolescents and young adults. Acta
Odontol Scand. 2017;75:407-12

8. Bernabé E, Kresevic V, Cabrejos S, Flores-Mir F,
Flores-Mir C. Dental aesthetic self-perception in
young adults with and without previous
orthodontic
Orthod. 2006;6:412-9.

9. Aikins EA, DaCosta 00, Onyeaso CO, Isiekwe
MC. Self-perception of malocclusion among
Nigerian adolescents using the aesthetic

treatment. Angle

component of the IOTN.Open Dent
].2012;6:61-6

10. Asgari I, Ebn Ahmady A, Yadegarfar G,
Eslamipour F. Evaluation of orthodontic
treatment need by patient-based methods

223



Journal of Research and
Advancement in Dentistry

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

compared with normative method. Dent Res
J. 2013;10:636-42

Borzabadi-Farahani A, Naretto S. An overview
of selected orthodontic treatment need
indices. Principles in Contemporary
Orthodontics. InTech. 2011:215-36.

Angle EH. Classification of malocclusion. Dent
Cosmos 1899; 41:248-64.

Ballard CF, Wayman ]B. A report on a survey of
the orthodontic requirements of 310 army
apprentices. Dent Pract Dent Rec 1965; 15: 221-
6.10.

Proffit WR, Ackerman JL. Rating the
characteristics of malocclusion: A systematic
approach for planning treatment. Am ] Orthod
1973; 64(3):258-69.

Summers CJ], Arbor A. The Occlusal Index: A
system for scoring and identifying occlusal
disorders. Am ] Orthod. 1971; 59(6):552-67.
Little RM. The Irregularity Index. Am ] Orthod
1975; 68:554-63.

Draker = HL. Handicapping labio-lingual
deviations: A proposed index for public health
purposes. Am ] Orthod 1960; 46:295-305.
Linder-Aronson S. Orthodontists in the Swedish
public dental health service. Transactions Eur
Orthod Soc 1974:233-40.

Linder-Aronson S, Fridh G, Jensen R. Need of
Orthodontic
specialists in Sweden. Swed Dent ] 1976;
68:383- 402.

Cons NC, Jenny ], Kohout FJ]. DAI: The Dental
Aesthetic Index. Iowa City, Iowa: College of
Dentistry, University of lowa; 1986.

Brook PH. Shaw WC. The development of an
index of orthodontic treatment priority. Eur ]
Orthod 1989; 20:309-20.

Daniels C, Richmond S. The Development of the
Index of Complexity,Outcome & Need (ICON). ]
Orthod. 2000; 27(2):143-48.

Richmond S, Shaw WC, Roberts CT, Andrews M.
The PAR Index (Peer Assessment Rating):
Methods to determine orthodontic treatment in
terms of improvement and standards. Eur ]
Orthod 1992; 14(3):180-87.

Llewellyn SK, Hamdan AM, Rock WP. An Index
of Orthodontic treatment Complexity. Eur ]
Orthod 2007; 29:186-192.

Borzabadi-Farahani A, Eslamipour F, Asgari . A
comparison of two orthodontic aesthetic
indices. Austr Orthod J. 2012;28:30-6

treatment and orthodontic

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

Mahida K et al.

Borzabadi-Farahani A, Borzabadi-Farahani A,
Eslamipour F. Orthodontic treatment needs in
an urban [ranian population, an epidemiological
study of 11-14 year old children. Eur ] Paediatr
Dent. 2009;10:69-74

Gupta A, Shrestha RM. A review of orthodontic
indices. Orthod ] Nepal. 2014;4:44-50

Cardoso CF, Drummond AF, Lages EM, Pretti H,
Efigénia F, Ferreira EF, Abreu MH. The Dental
Aesthetic Index and Dental Health Component
of the Index of Orthodontic Treatment Need as
tools in epidemiological studies. Int J Environ
Res Public Health. 2011;8:3277-86.

Profit WR, Fields HW, David MS. Contemporary
Orthodontics Elsevier. 2013

Siddiqui TA, Shaikh A, Fida M. Agreement
between orthodontist and patient perception
using Index of Orthodontic Treatment
Need. Saudi Dent J. 2014;26:156-65

Gilbert GH, Heft MW, Duncan RP, Ringelberg
ML. Perceived need for dental care in dentate
older adults. Int Dent J. 1994;44:145-152.
Atchison KA, Matthias RE, Dolan TA, Lubben JE,
De Jong F, Schweitzer SO, Mayer-Oakes SA.
Comparison of oral health ratings by dentists
and  dentate elders. ] Public Health
Dent. 1993;53:223-230.

Matthias RE, Atchison KA, Lubben JE, De Jong F,
Schweitzer SO. Factors affecting self-ratings of
oral health. ] Public Health Dent. 1995;55:197-
204.]

Heft MW, Gilbert GH, Shelton BJ], Duncan RP.
Relationship of dental status, sociodemographic
status, and oral symptoms to perceived need for
dental care. Community Dent Oral
Epidemiol. 2003;31:351-360.

Lindsay SJ, Hodgkins JF. Children's perceptions
of their own malocclusions. Br ]
Orthod. 1983;10:13-20.

Roberts EE, Beales ]G, Dixon L, Willcocks A],
Willmot DR. The orthodontic condition and
treatment status of a sample of 14-year-old
children in North Derbyshire. Community Dent
Health. 1989;6:249-256.

Tulloch JF, Shaw WC, Underhill C, Smith A, Jones
G, Jones M. A comparison of attitudes toward
orthodontic treatment in British and American
communities. Am | Orthod. 1984;85:253-259.
Burden DJ, Pine CM, Burnside G. Modified IOTN:
an orthodontic treatment need index for use in

224



Journal of Research and
Advancement in Dentistry

oral health surveys.Community Dent Oral

Mahida K et al.

normative orthodontic treatment need. Eur ]

Epidemiol. 2001;29:220-225. Orthod. 2004;26:265-271.
39. Hamdan AM. The relationship between patient, 40. Daniels CP, Richmond S. The development of
parent and clinician perceived need and the Index of Complexity Outcome and Need

(ICON) J Orthod. 2000;27:149-162.

225



