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Index of Orthodontic Treatment Need on an Iraqi
Student Sample

Dr. Ogba N. AL-Me'mar B.D.S., M.Sc.*

Abstract

A thorough investigation of the occurrence of malocclusions among schoolchildren
would be of major importance in the planning of orthodontic treatment in the public
dental health services. For this purpose it is necessary to have available detailed
information on the prevalence of individual malocclusions among students at different
ages and more over , an analysis of the need for orthodontic treatment in the different
school classes .

The sample consisted of (4808), 13-18 years old student taken from Baghdad
intermediate and preparatory female schools. A clinical examination was used to
determine the prevalence of occlusal features and the need for Orthodontic treatment
based on the definitions of grades for the Index of Orthodontic Treatment Need
(I0TN).

Of the sample (29.68%), (17.55%), (16.7%), (26.04%). In addition (10.02%) have
been categorizer under Grad 1 (No need), Grad 2 (little need), Grad 3 (moderate
need), Grad 4 (great need) and Grad 5 (very great need) respectively. The statistical
differences between these grades were non- significant (P> 0.05). The scarcity of
orthodontic treatment may be explained by the lack of dental health education
programs , lack of a health insurance system concerned with orthodontic treatment in
Iraq , history of failed orthodontic treatment and most of general practitioners favor
not to advice , motivate and refer the patient for orthodontist.

(Key wards: Index, Orthodontic treatment, Malocclusions)

prevalence of received orthodontic
treatment have been concentrated in
the Scandinavian countries giving
percentages rangin? from 16% to 57%
whereas Ast et al. “ found that (9.6%)
of his American sample had undergone
extractions or appliance treatment.
On the other hand, Ng'ang'a et al. ®

Introduction

As growing public interest in oral
health increases the demand for
orthodontic treatment, it is important
and valuable to have epidemiologic
data to estimate the total need and
demand for orthodontic care services

@ The potential interest in orthodontic
treatment for an increasing proportion
of children will undoubtedly affect the
type of services provided, as well as
organization and delivery systems in
the future @. The orthodontic need
assessment is of interest for dental
public health  programs,  clinical
treatmentc screening for treatment
priority, resource planning, and third
party funding ®.  Surveys on the

found that 4% of Kenyan 13-15 year
olds were orthodontically treated.

Several studies have investigated
the prevalence and severity of
malocclusion  for  specific ethnic
groups, age distribution, and country-
specific populations; however, fewer
reports ¢ specifically address the
need and demand issues for the
orthodontic treatment of children and
adolescents.
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In planning orthodontic care, one
should not only consider the
prevalence of a disorder, but as
importantly, the need for such care as
expressed by specialists and the
demand for treatment shown by the
patients and their parents ©.

Prahl-Anderson Y found that 14%
of parents who were aware of their
child's malocclusion did not want
orthodontic treatment. In a study by
Ingervall and Hedegard *?, 60% of 18-
year-old Swedish men were evaluated
to have orthodontic need: however,
only 4% were aware of the
malocclusion and desired treatment.
Similarly, Myrberg and Thilander ©
reported that, in a group of 7- to 13-
year-old children who had very urgent
or urgent need, as many as 52.2%
declined orthodontic treatment.

Gravely @9 compared two regional
areas where the number of practicing
orthodontists and treatment levels were
variable. He found that where
treatment levels were high. The
unacceptability of appliance therapy
was reduced, thereby increasing
demand for treatment.

Materials& Methods

The sample consisted of (4808),
aged (13-18) years old student taken
from Baghdad intermediate and
preparatory female schools. Permission
was obtained from the general
directorate of education in Baghdad.
The school's authorities were contacted
and the purpose of the study was
explained to them to assure full
cooperation.  After exclusion of
students who have received any type of
orthodontic  treatment and those
currently  undergoing  orthodontic
treatment. The students were
subjeccted to an interview and clinical
examination, were seated in a chair
with a high backrest with their head
supported in an upright position and

the examiner standing in front of the
chair *¥ _ The examination area was
arranged in such a way that student
entered at one point and left at another,
student were not permitted to crowd
around the examiner. Natural day light
was utilized as the light source for
examination and a portable light was
used to supplement the natural day
light during examination when needed.
In the absence of electricity, the
portable light was connected to 12 V
batteries.

The examiner reviewed each day's
case sheets on the same day for
completeness and  accuracy  of
recording.  Before any  dental
examination was done, schools name,
shool class and other information of
the students was registered. Then the
students were each interviewed
individually to obtain first
demographic information regarding
their name and birth date.

The student was a sked some
questions regarding her perception of
occlusion. Before the intra oral clinical
examination was commenced, gross a
nomalies, cleft lip and/or palate,
traumatic or surgical defects were
noted and described. The intra-oral
examination was derived from the
Index of Orthodontic Treatment Need
(IOTN), the later was developed from
an index used by the dental board in
Sweden designed to reflect those
occlusal trails, which could affect the
function and longevity of the dentition.
The single worst feature of a
malocclusion is noted (the index is not
cumulative) and categorized into one
of five grades reflecting need for
treatment  ®  (tablel),  during
examination the students have received
the orthodontic advice, instruction and
motivation as needed for orthodontic
treatment.

The following materials were used
(Plane mouth  mirrors  (No.4),
Tweezers, Calibrated vernier, Kidney
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dishes, Pans for sterilization, Cotton
and paper tissue, Disinfectant
solution).

The following steps of examination
were taken:-

(1) Sagittal Occlusion :

In the permanent dentition, the
sagittal occlusion was defined at the
first molar according to Angle ®; the
key to occlusion in  Angle's
classification is the relationship
between the first permanent molars, in
which there are three groups:
eClass | or neutrocclusion: the

mesio buccal cusp of the upper
first permanent molar occludes
with the mesiobuccal grove of the
lower first permanent molar.

eClass Il or distocclusion: The
mesiobuccal cusp of the lower
first molar occludes distal to the
Class | position. This is known as
post-normal relationship.

eClass Il or mesiocclusion: The
mesiobuccal cusp of the lower first
molar occludes mesial to the class |
position. This is known as a pre-
normal relationship.

When the first molar was lacking,
the sagittal occlusion was defined at
the canines according to Barrow et al,
@7 Discrepancies less than half a cusp
width were recorded as normal
occlusion.

(2) Overjet and Overbite:-

The overjet was  measured
according to Baume et al. ™ with the
aid of a calibrated vernier while the
subject is in centric occlusion and with
his occlusal plane horizontal. The end
of the fixed scale is placed on the labial
surface of the lower incisor and the
sliding scate is adjusted to touch the
most labial part of the corresponding
upper incisor, measurment is recorded
to the nearest whole millimeter.

Increased overjet was considered as
> 4 mm and decreased overjet was
considered as < 1 mm.

An  increased, decreased, or
reversed overjet value was considered
as a single occlusal anomaly.

The over bite was measured
according to Draker “® while the
subject is in centric occlusion with his
occlusal plane horizontal. The amount
of vertical overlap of the upper incisor
on the lower inesior is marked with the
pencil on the labial surface of the
lower incisor using the incisal edge of
the upper incisor to guide the pencil
with conical plane of the sharpened
point of the pencil itself parallel to the
subject's occlusal plane. If there is lack
of vertical overlap between any of the
opposing pairs of incisors (Open bite),
the amount of open bite is measured
directly and recorded to the nearest
whole millimeter. Increased over bite
was considered as > 4 mm and
decreased overbite as < 1 mm.

An increased or decreased over bite
including anterior open bite was
considered as a single occlusal
anomaly.

(3) Transverse Occlusion:
a- Crossbite:

Recorded according to Bjork etal
@9 for each side, for the canine and
premolar section, and for the molar
section. When the buccal cusp of
the upper tooth occludes lingually to
the  buccal cusp of the
corresponding lower tooth.
Crossbite is thus recorded only
when the cusps have passed one
another. The registration is made in
the appropriate segment as soon as
one tooth is deviating.

Anterior  crosshite was also
recorded according to Bjork et al
9in which one, two or three of the
upper incisors occlude lingual to the
lowers.

b- Scissorsbite:-
Recorded according to Bjork et al
9 on each side for the canine and
premolar section and for the molar
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section, if the lingual cusp of the
upper tooth occludes buccally to the
buccal cusp of the corresponding
lower tooth. Scissors bite is thus
recorded only when the cusps have
passed one another. The registration
is performed in the appropriate
section as soon as one tooth is
deviating.

(4) Crowding and Spacing:

Crowding and spacing was recorded
for each jaw according to Bjork et al
19 it was recorded for the incisor
section comprising all the incisors and
for the lateral section comprising the
canine and premolars of each side.

The incisor section is demarcated by
the distal contact point of the two
lateral incisors, when the lateral
incisors do not deviate labially or
lingually in relation to the midline of
the alveolar process. The lateral
sections are limited by these points and
the mesial contact point of the first
molars.

The diagnosis of spacing was
registered if there was a deviation of >
2 mm in a section and the diagnosis of
crowding if the deviation was < -2
mm.

Registration of the maxillary medial
diastema was made in the upper
anterior segment and the measurement
of diastema is made to the nearest
whole millimeter at the level of the
gingival margin according to Bjork et
al ) The diagnosis of medial
diastema was made if there was a
spacing of > 2 mm.

(5) Missing Teeth

Notations on missing teeth either
due to extraction. Hypodontia, trauma
and impaction were taken. The
presence of spacing, the contour of the
underlying alveolar ridge, the caries-
experience of present teeth and
pertinent questions to the subject will
usually allow a correct assessment of
missing teeth due to trauma or

extraction .Considering the subjects
chronological and dental ages, if the
contour of the underlying alveolar
ridge does not indicate an impacted
tooth, the tooth is considered to be
congenitally absent 2.

(6) Rotated and Displased teeth

Fully erupted teeth that were rotated
more than 15° were registered under
mesial or distal rotation ™. Any tooth
displaced bodily from the ideal arch
line by more than 1 mm was registered

under buccal or palatal displacement
(20)

(7) Transverse — Midline shift

The distance from the midpoint
between the two mandibular central
incisors to the midponit between the
two maxillary central incisors in a
horizontal plane was recorded to the
nearst whole millimeter with the
student in centric occlusion ¥

(8) Soft tissue impingement °

A record was made of any occlusal
palatal impingement due to the
mandibular incisors, or any mandibular
labial impingement due to the
maxillary inisors ®%.

(9) Lip form:

The lips were categorized according
to Foster and Day ®? as:

A. Normal: Lips meet in fron of the
maxillary incisors in the relaxed
posture without circumoral
contraction.

B. Contracting: lips which because of
their shape or size, can only meet
in front of the maxillary incisors
with contraction of the circum oral
musculature.

C. Lip trap: The lower lip rests or
contacts completely or partly
behind the maxillary incisors.

Data analysis was carried out using
the statistical packing for social
sciences (SPSS 10) and the use of
Excel 2000 program. The number and
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percentage (%) were calculated for
each grade and sub grades. The mean
and standard deviation (SD) were
calculated for each grade. Statistical
analysis ~ concerning ~ comparison
between grades of index were
conducted to  investigate  any
significant differences using t-test. The
differences were considered significant
(S) when P-value (P< 0.05) and high
significant (HS) when (P< 0.0001) and
non-significant (NS) when (P> 0.05).

Results

Of the sample, (1427) student
(29.68%) have been categorized under
grade - 1- of the index of orthodontic
treatment needs who have extremely
minor malocclusions including
displacements less than 1 mm and have
no need for orthodontic treatment
(table 2) .

Where as (844) student (17.55 %)
have been categorized under grade - 2 -
of the index of orthodontic treatment
needs, who have a little need for
orthodontic treatment (table 2) . of that
number of grade - 2- the statistical data
showing that (322) student (6.69 %)
having increased over jet 3.6-6 mm
with competent lips (2a), (29) student
(0.6 %) having reverse overjet 0.1-1
mm (2b), (49) student (1.01 %)
showing anterior or posterior cross bite
up to 1Imm discrepancy (2c), (289)
student (6.01 %) showing displacement
of teeth 1.1-2mm (2d), (53) student
(1.1 %) having anterior or posterior
open bite 1.1-2 mm (2e), (83) student
(1.72 %) having increased over bite 3.5
mm or more without gingival contact
(2f), (19) student (0.39%) showing pre-
normal or post-normal occlusions with
no other anomalies, includes up to half
a unit discrepancy (29). (figure 1) .

The statistical number of grade -3-
of the index who have moderate need
for orthodontic treatment was (803)
student (16.7 %) (table 2), of that (233)

student (4.84 %) have been classified
with increased overjet 3.6-6 mm with
incompetent lips (3a), (43) student
(0.89 %) having reverse overjet 1.1-3.5
mm (3b), (109) student (2.26%)
showing anterior or posterior cross
bites with 1.1-2mm discrepancy (3c),
(236)  student  (4.9%) having
displacement of teeth 2.1- 4mm (3d),
(96) student (1.99 %) having lateral or
anterior open bite 2.1- 4mm (3e),
where as (86) student (1.78 %)
showing increased and complete over
bite with out gingival trauma (3f).
(figure 2) .

On the other hand, the statistical
number of grade -4- of the index how
great need have for orthodontic
treatment was (1252) student (26.04
%) (Table 2). This grade showing that
(192) student (3.99%) having increased
overjet 6.1-9mm (4a), while (45)
student (0.93 %) showing reverse
overjet 1.1-3.5 mm (4b), (65) student
(1.35 %) showing anterior or posterior
cross bites with greater than 2mm
discrepancy  (4c), (353) student
(7.34%) having sever displacement of
teeth greater than 4mm (4d ), (150)
student (3.11%) having extreme lateral
or anterior open bites greater than 4
mm (4e), (127) student (2.64 %)
having increased and complete over
bite with gingival or palatal trauma
(4f), (78) student (1.62%) were
classified as having less extensive
hypodontia requiring pre-restorative
orthodontic space closure to obviate
the need for a prosthesis (4h), (35)
student (0.72 %) have been categorized
under the cases having posterior
lingual cross bite with no functional
occlusal contact in one or both buccal
segments (41), (130) students (2.70 %)
having reverse over jet 1.1-3.5mm with
recorded masticatory and speech
difficulties (4m), (48) students (0.99
%) having partially erupted teeth |,
tipped and impacted against adjacent
teeth (4t) , (29) student (0.6 %)
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showing supplemental
(Figure 3).

However, the statistical number for
grade -5- of the index who have very
great need for orthodontic treatment
was (482) student (10.02 %) (Table 2).
This grade showing that (150) student
(3.11%) having increased over jet
greater than 9 mm (5a) while (29)
student (0.6%) showing extensive
hypodontia with restorative
implications (more than one tooth
missing in any quadrant) requiring pre-
restorative orthodontics (5h), where as
(126) student (2.62 %) have been
classified as having impeded eruption
of teeth (with the exception of third
molars) due to crowding, displacement,
the presence of supernumerary teeth,
retained deciduous teeth, and any
pathological cause (5f), (121) student
(2.51%) having reverse overjet greater
then 3.5 mm with reported masticatory
and speech difficulties (5m), (15)
student (0.31 %) showing defects of
cleft lip and palate (5P), and (41)
students (0.82 %) having submerged
deciduous teeth (5S) (figure 4).

The statistical differences between
grades 1,234 and 5 was non-
significant (p>0.05) (table 3) and
(figure 5).

teeth (4x).

Discussion

Of the sample, the higher statistical
percentage (29.68%) have been
categorized under grade -1- of the
index of orthodontic treatment need,
which mean there is extremely minor
malocclusions and there is no need for
orthodontic treatment. This is followed
by the statistical percentage of (26.04
%) for grade -4- of the index in which
there is a more advanced or
complicated orthodontic anomalies and
can be classified as in great need for
orthodontic treatment.

This is followed by the statistical
percentage of (17.55 %) for grade -2-

of the index, which represents
relatively minor malocclusions
categorized as in little need for
orthodontic treatment. This is followed
by the statistical percentage (16.7 %)
for grade -3- of the index in which the
students showing moderate orthodontic
anomalies and were in moderate need
for orthodontic treatment. Finely, the
grade -5- of the index has a statistical
percentage of (10. 02 %) in which the
students having a very complicated
orthodontic anomalies and be
classified under the very great need for
orthodontic treatment (figure 5).

However, the statistical differences
between all these grades were non-
significant, this mean that the
prevalence of orthodontic anomalies in
these grades were distributed relatively
in a simultaneous way with in the
population.

These results are agreed with the
survey of 6298 Swedish school
children, in which the commonest
deviant occlusal traits were as
(crowding 26%, post - normal
occlusion 14%, anterior cross bite
11%, over jet greater than 6mm 8% |,
implication of teeth (excluding third
molars) 5% , pre- normal occlusion
4%) ©.

While it is accepted that dentofacial
anomalies and sever malocclusion do
have a negative effect on the
psychological well-being and self-
esteem of the individual, the impact of
more minor occlusal problems is more
variable and is modified by social and
cultural factors.

Research has shown that an
unattractive dentofacial appearance
does have a negative effect on the
expectations  of  teachers  and
employers. However, in this respect,
background facial appearance would
appear to have more impact than dental
appearance .

A patient's perceptions of the impact
of dental variation upon his or her self
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Image is subject to enormous diversity
and is modified by cultural and racial
influences. This results in some
individuals being unaware of marked
malocclusions whilst others complain
bitterly about very minor irregularities.

The dental health component of the
index of orthodontic treatment need
was developed to try and quantify the
impact of a particular malocclusion
upon long-term dental health. The
index also comprises an aesthetic
element, which is an attempt to
quantify the aesthetic handicap that a
particular arrangement of the teeth
poses for a patient.

After working with the general
public for a short period of time. It can
readily be appreciated that demand for
treatment does not necessarily reflect
need for treatment. Some patients will
complain bitterly about mild rotations
of the upper incisors. While others are
blithely unaware of markedly increased
over jets. It has been demonstrated,
that awareness of tooth alignment and
malocclusion, and willingness to under
go orthodontic treatment are greater in
(females,  higher  socio-economic

families and in areas which have a
smaller population to orthodontist
ratio. Presumably because appliances
become more accepted) (°22),

One interesting example of the latter
has been observed in countries where
provision of orthodontic treatment is
mainly privately funded, for example
the USA, as orthodontic appliances are
now perceived as a "status symbol."

However, comparison with other
studies is not always possible because
of the differences in definitions of the
examined occlusal features, varying
examination techniques and different
indices used. Thus, comparison will
only be made with those studies carried
out on a similar age group using
similar methodology emphasizing on
those performed on Iragi samples. The
scarcity of orthodontic treatment may
be explained by the lack of dental
health education programs, lack of a
health insurance system concern with
orthodontic treatment in Iraq, history
of failed orthodontic treatment and
most of general practitioners favor not
to advice , motivate and refer the
patient for orthodontist .
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Table (1): The Index of Orthodontic Treatment Need (IOTN) ®®):-

«Grade 1 -no need 1 rEn>I<Q;remer minor malocclusions including displacements less than 1
2a | Increased overjet 3.6-6 mm with competent lips
2b | Reverse overjet 0.1-1 mm
Anterior or posterior cross bite with up to 1 mm discrepancy
2c . . -
between retruded contact position and intercuspal position
*Grade 2 - little need 2d | Displacement of teeth 1.1-2mm
2e | Anterior or posterior open bite 1.1-2mm
2f | Increased overbite 3.5mm or more, without gingival contact
2 Prenormal or postnormal occlusions with no other anomalies:
includes up to half a unit discrepancy
*Grade3 - moderate need | 3a | Increased overjet 3.6-6mm with incompetent lips
3b | Reverse overjet 1.1-3.5mm
3¢ | Anterior or posterior cross bites with 1.1-2mm discrepancy
3d | Displacement of teeth 2.1 -4Amm
3e | Lateral or anterior open bite 2.1-4mm
3f | Increased and complete overbite without gingival trauma
*Grade 4 - great need 4a | Increased overjet 6.1-9 mm
4b Reversed overjet greater than 3.5mm with no masticatory or speech
difficulties
Anterior or posterior cross bites with greater than 2mm discrepancy
4c . : .
between retruded contact position and intercuspal position
4d | Severe displacement of teeth, greater than 4mm
4e | Extreme lateral or anterior open bites, greater than 4mm
4f | Increased and complete overbite with gingival or palatal trauma
Less extensive hypodontia requiring pre-restorative orthodontic
4h . ;
space closure to obviate the need for a prosthesis
41 Posterior lingual cross bite with no functional occlusal contact in
one or both buccal segments
am Reverse overjet 1.1 -3.5mm with recorded masticatory and speech
difficulties
4t | Partially erupteed teeth, tipped and impacted against adjacent teeth
4x | Supplemental teeth
“Grade iée\éery great 5a | increased overjet greater than 9mm
sh Extensive hypodontia with restorative implications (more than one
tooth missing in any quadrant) requiring pre-restorative orthodontics
Impeded eruption of teeth (with the exception of third molars) due to
5f | crowding displacement, the presence of supernumerary teeth,
retained deciduous teeth, and any pathological cause
sm | reverse overjet greater than 3.5mm with reported masticatory and
speech difficulties
5p | defects of cleft lip and palate
5s | Submerged deciduous teeth

Table (2) :Statistical number, mean, standard deviation and percentage of total

grades

Grades Number Mean SD Percentage
Grade 1 1427 203.8571 192.2511 29.68%
Grade 2 844 120.5714 121.1498 17.55%
Grade 3 803 114.7143 63.30012 16.7%
Grade 4 1252 178.8571 75.40873 26.04%
Grade 5 482 68.85714 59.5215 10.02%

Total 4808 961.6 3775 100%




Mustansiria DJ Index of Orthodontic Treatment Need onan Iraqi ... Vol.:3 No.:1 2006

Table (3): Statistical differences between grade-1- and grades 2,3,4,&5(total)

Grades t-test df P-value Significance
Grade 1&2 1.029 6 0.343 NS
Grade 1&3 1.348 6 0.226 NS
Grade 1&4 0.442 6 0.674 NS
Grade 1&5 2.355 6 0.057 NS
(P> 0.05) non significant (NS)
Fig(1) No. of Grade 2
No. 1
w)]
ol
wl””
(6.697%) (0.603%) (1.019%) (6.01%) (1.102%) (1.726%) (0.395%) (17.55%)
Figure (1): Statistical number and percentage of grade -2-
600
500
No.
04
3a 3b 3c 3d 3e 3f Total
(4.846%) (0.894%) (2.267%) (4.908%) (1.996%) (1.788%) (16.7%)

Figure (2): Statistical number and percentage of grade -3-
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4b 4c 4d 4e af 4h 41 4m 4t ax Total
(0.935%) (1.35%) (7.34%) (3.11%) (2.64%) (1.62%) (0.72%) (2.70%) (0.99%) (0.6%)  (26.04%)

Figure (3): Statistical number and percentage of grade -4-

ol

N

5a 5h 5t 5m 5 5s Total
(3.11%) (06%) (2.629%) (2.51%) 319%) (0.829%) (10:02%)

Figure (4): Statistical number and percentage of grade -5-

B Gread 1
0O Gread 2

8 Gread 3

0O Gread 4
O Gread 5

3 Total

Gread 1 Gread 2 Gread 3 Gread 4 Gread 5 Total
(29.68%) (17.55%) (16.79%) (26.04%) (10.02%) (1009%)

Figure (5): Statistical differences between all grades (total)

10
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