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INTRODUCTION

 The growth and development of maxillofacial 
complex is affected by two factors: genetic and environ-
mental which have a direct relation to development of 
occlusion. Any abnormality may cause malocclusion.

 One of the environmental factors is oral function 
which includes chewing, articulation, swallowing and 
respiration they have very important role in develop-
ment of malocclusion. On the other hand oral function 
plays a vital role in maintaining body posture. Dental 
morphology, function and Posture are inter related.11 
(Fig 1).

 There are many classifications for malocclusion. 
The first one was described by Angle in 18992 which 
classified according to molar relation into Class I, Class 
II and Class III. Another epidemiological classification 
was described by Bjork in 19647 and modified later by 

Baume and Marechaux in 19744, Bezroukov 19796 which 
based on Angle classification and divide the malocclu-
sion in three plans Sagittal, Vertical and Transverse 
in addition to anomalies. Another classification based 
on incisor relationship and was described by British 
standard institution in 19838 which divided it into Class 
I, Class II Div I, Class II Div II, Class III but these 
classification do not show the severity of malocclusion 
and its need for treatment.

 In 1989 Brook and Shaw introduced. Index of Or-
thodontic Need (IOTN)9 which is accepted worldwide. 
It is useful standardized tool for those interested in 
research into dental public heath and the epidemiology 
of malocclusion as orthodontic treatment needs to be 
justified on either dental health or aesthetic need.

 The index has two components:

 The dental health component (DHC) (Table 1).

 The Aesthetic component (AC).

 DHC which is divided into five Grades from 1-5. 1 
is no need for treatment, grade 5 is need of treatment, 
every type of malocclusion like (overjet, anterior open 
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ABSTRACT

 The growth and development of maxillofacial morphology and oral function are closely inter-
related. Any problem in growth or development of maxillofacial complex may end with malocclusion 
which has different types and degree of severity .The oral function like swallowing, chewing and 
breathing could be affected by external or internal factors causes abnormality like mouth breathing, 
unilateral chewing and tongue thrust etc. Continuous persistence of abnormal oral function can result 
in general deformity in bony structure and cause the malocclusion, on the other hand the malocclusion 
may prevent the ability to have a normal oral function and develop an abnormality in oral function, 
which also play a vital role in maintaining body posture.

 The present study was done to to find out the association between body posture and type, severity 
and location of malocclusion. The sample comprised 952 children (234 male, 718 Female) age 12-15 
years from elementary schools in Karak city, in south of Jordan between September 2013-February 
2014. The Dental Health Component (DHC) from Index of Orthodontic Treatment Need (IOTN) was 
taken of determine the type and severity of malocclusion and the location of malocclusion was sepa-
rately determined, study models was taken of all students and calibrated Digital photograph (frontal 
views). The severity of malocclusion and the body posture were shown to be interrelated.
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bite, cross bite etc) had its own letter. Using DHC 
from IOTN helps to describe the type and severity of 
malocclusion and need of treatment.

 The influence between dental occlusion and body 
posture had been discussed in the past ten years by 
several authors with controversial conclusions. A lot 
of these studies demonstrate the relationship between 
malocclusion and respiration and there relation to body 
posture in lateral profile. This study aims to assist 
the relation between frontal profile and malocclusion 
based on DHC from index of orthodontic treatment 
need IOTN.

METHODOLOGY
 Sample was taken from elementary schools in 
Karak city in south of Jordan (both public and private 
schools were included). 1049 (266 male, 783 female), 
were examined by orthodontist, orthopedic, ophthalmol-
ogist and ENT specialist. All students with medically, 
craniofacial anomalies, orthopedic, vestibular or oph-
thalmic problems were excluded from the study. Any 
student who have had orthodontic treatment or was 
under treatment was also excluded.

 Final sample was 952 (234 male, 718 female) sub-
jects with complex craniofacial anomalies (8) or with 
physical disabilities (61), subjects whom receive some 
form of orthodontic treatment at the time of survey 
or previously (28) were not considered in final study. 
Final analysis was performed, on 952 students (234 
male, 718 female). Mean age was 13.6 years. Standard 
deviation was 0.71. All student's parents provided a 
written consent to examine and to take photographs 
and x-rays.

Physical examination
 Medical examination included orthodontic exam-
ination to exclude craniofacial anomalies and facial 
asymmetry, orthopedic examination by orthopedic 
specialist was to exclude any orthopedic anomalies or 
problems. Vestibular examination by ENT specialist 
was to exclude any vestibular problems, middle ear 
infection etc, ophthalmic examination to exclude any 
ophthalmic problems.

Dental examination
 All students were examined by orthodontist. Algi-
nate dental impression was taken for all students and 
poured by orthodontic technicians, clinical examination 
and record analysis was done by orthodontist. All stu-
dents’ records were examined and analyzed according 
to DHC of IOTN, identification of type, severity and 
location of malocclusion.

Body posture
 Calibrated digital photograph of frontal profile 
was taken by using fixed digital camera. All students 
were asked to stand on flat floor bare feet, 6 feet away 

from the camera looking straight ahead on their eyes 
reflection on mirror with relaxed shoulders and arms 
resting on the side to make them in natural head po-
sition.5,15,16

Photographic Analysis

 A computerized digital analysis was made by com-
puter software to measure the angle between interpu-
pillary line (IP) and Shoulder line (Sh). Interpupillary 
line (IP) is line between right and left pupils.17 (Fig 
2) Shoulder line (Sh) is the line between right and 
left tangent intersection between shoulder and arm. 
(Fig 2) Only one orthodontist examined the student and 
the records. The Kappa values of the intra-examiner 
reproducibility for the DHC were 0.92.

Statistical method

 Descriptive statistics was calculated for prevalence 
rates of IOTN (type, severity and location)and postural 
finding association between variables were tested by 
means of chi-square test (p<0.05) gender difference for 
tested variables were assessed by means of chi-square 
test(p<0.05) as well.

RESULTS

 Over all frontal postural disorders were observed 
in 38.8% (male 40.7%, female 32.8%). According to 
DHC from IOTN the Grade I malocclusion was 147 
student (36 male, 111 female) only 33.3% Total (29.6% 

Sh
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TABLE 1: THE DENTAL HEALTH COMPONENT OF THE IOTN

Grade 1 No treatment required. Extremely minor malocclusions, including displacements less than 1 mm
Grade 2 Little need

2.a Increased overjet > 3.5 mm but ≤ 6 mm (with competent lips)

2.b Reverse overjet greater than 0 mm but ≤ 1mm

2.c Anterior or posterior crossbite with ≤ 1mm discrepancy between retruded contact position and in-
tercuspal position

2.d Displacement of teeth > 1mm but ≤ 2mm

2.e Anterior or posterior open bite > 1mm but ≤ 2mm

2.f Increased overbite ≥ 3.5mm (without gingival contact)

2.g Prenormal or postnormal occlusions with no other anomalies. Includes up to half a unit discrepancy

Grade 3 Borderline need

3.a Increased overjet > 3.5 mm but ≤ 6 mm (incompetent lips)

3.b Reverse overjet greater than 1 mm but ≤ 3.5mm

3.c Anterior or posterior crossbites with >1mm but ≤ 2mm discrepancy between the retruded contact 
position and intercuspal position

3.d Displacement of teeth >2mm but ≤4mm

3.e Lateral or anterior open bite > 2mm but ≤ 4mm

3.f Increased and incomplete overbite without gingival or palatal trauma

Grade 4 Treatment required

4.a Increased overjet > 6mm but ≤ 9 mm

4.b Reverse overjet > 3.5 mm with no masticatory or speech difficulties

4.c Anterior or posterior crossbites with > 2 mm discrepancy between the returned contact position and 
intercuspal position

4.d Severe displacements of teeth > 4

4.e Extreme lateral or anterior open bites > 4 mm

4.f Increased and complete overbite with gingival or palatal trauma

4.h Less extensive hypodontia requiring pre-restorative orthodontics or orthodontic space closure to 
obviate the need for a prosthesis

4.l Posterior lingual crossbite with no functional occlusal contact in one or more buccal segments

4.m Reverse overjet > 1 mm but < 3.5 mm with recorded masticatory and speech difficulties

4.t Partially erupted teeth, tipped and impacted against adjacent teeth

4.x Existing supernumerary teeth

Grade 5 Treatment required

5.a Increased overjet > 9 mm

5.h Extensive hypodontia with restorative implications (more than one tooth missing in any quadrant 
requiring pre-restorative orthodontics)

5.i Impeded eruption of teeth (apart from 3rd molars) due to crowding, displacement, the presence of 
supernumerary teeth, retained deciduous teeth, and any pathological cause

5.m Reverse overjet > 3.5 mm with reported masticatory and speech difficulties

5.p Defects of cleft lip and palate

5.s Submerged deciduous teeth
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male, 34.5% female, P value =0.17) have asymmetrical 
frontal profile. According to relation between the type 
and presence of asymmetry in frontal profile we found 
the highest relation was with impacted teeth 66.7% 
and the least with crossbite 26.8% (P value =0.17). 
(Table 2)

 For the relation between the severity of malocclusion 
and presence of asymmetry in frontal profile Grade 5 
was found the highest (54.3%), (P value=0.08). (Table 
3) According to the location of malocclusion and side of 
deviation, Ipsilateral is 43.8% Contralateral is 56.1% 
no deviation is 0.1% (P value=0.14). (Table 4) Bilateral 
involvement were 49.0% to right 51.0% to left (P value 
=0.14). (Table 5)

 No significant difference between gender were ob-
served in relation to location of malocclusion. On the 
other hand there was some differences in relation to the 
type of malocclusion (Anterior or posterior open bite, 
partially erupted teeth, tipped and impacted against 
adjacent teeth) and also in severity of malocclusion in 
Grade 5.

 Only the relation between severity of malocclusion 
and asymmetry in frontal profile (male) was found to 
be statistically significant (P value= 0.01).

DISCUSSION
 The present study was done to assess the association 
between the malocclusion (type, severity and location) 
with body posture in frontal profile. There are many 
studies which have tried to investigate the relation 
between malocclusion and body posture but they have 
mainly concentrated in lateral profile more than frontal 
profile.1,3,10,12,14

 The maintenance of posture requires a complex 
neuromuscular system with several afferent pathways 
from peripheral proprioceptors. The effect of occlusion 
on body posture has been attributed to the convergence 
of afferents from the dental proprioceptors, the ganglion 
of Scarpa, and the facial muscular proprioceptors on 
nuclei of the brain stem. However, scientific evidence 
is still lacking with regard to the biunivocal relations 
between occlusal and postural aspects.

 The sample that was investigated was derived 
from random examination of well defined population 
and considerably a large sample which was taken from 
south, north, west, east and central of the city. It was 
considered as representative enough to compensate for 
inherited occlusal and postural variability.

 The physical examination was done to exclude 
any anomalies to reduce the bias. The epidemiological 
approach used in the present study posture evaluation 
was performed through physical examination. Radio-
graphs were taken for subjects with hypodontia and 
abnormal eruption of teeth.

TABLE 2: TYPE OF MALOCCLUSION WITH 
PRESENCE OF ASYMMETRY IN THE 

SHOULDER ACCORDING TO GENDER

Gender Total Male Female
Grade I 33.3% 29.6% 34.5%
A 44.9% 34.1% 48.7%
B 35.3% 33.3% 36.4%
C 26.8% 18.8% 29.1%
D 40.9% 39.5% 41.3%
E 35.0% 60.0% 26.7%
F 42.1% 57.1% 38.7%
G 39.5% 35.7% 41.7%
H 35.9% 22.2% 40.0%
L 40.0% 50.0% 33.3%
T 28.0% 10.0% 40.0%
X 0.0% 0.0% 0.0%
I 66.7% 0.0% 75.0%
S 33.3% 0.0% 33.3%
P* value 0.17 0.10 0.18

TABLE 3: SEVERITY OF MALOCCLUSION WITH 
PRESENCE OF ASYMMETRY IN THE 

SHOULDER ACCORDING TO GENDER

Gender Total Male Fe-
male

No need for treatment 
(Grade 1)

33.3% 29.6% 34.5%

Little(Grade 2) 42.0% 34.8% 44.4%
Borderline need(Grade 3) 32.2% 31.8% 32.3%
Treatment required
(Grade 4)

38.6% 33.3% 40.9%

Treatment required
(Grade 5)

54.3% 20.0% 60.0%

P* value 0.08 0.01 0.10

TABLE 4: LOCATION OF MALOCCLUSION WITH 
LOCATION OF ASYMMETRY IN THE SHOULDER 

ACCORDING TO GENDER

Gender Total Male Female
Ipsilateral 43.2% 38.3% 45.7%
Contralateral 55.3% 59.6% 53.1%
Non 1% 2% 1%
P* value 0.14 0.10 0.11

TABLE 5: BILATERAL INVOLVEMENT WITH 
LOCATION OF ASYMMETRY IN THE SHOULDER 

ACCORDING TO GENDER

Gender Total Male Female
Right 49.0% 44.4% 50.0%
Left 51.0% 55.6% 50.0%
Non 0.0% 0.0% 0.0%
P* value 0.14 0.10 0.11
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 To ensure the reliability of examination (clinical 
and photograph) a re examination of random subjects 
was done from every school. The reliability was 91%. 
The intra-examiner Kaba test was 0.92.

 In the current study the prevalence of asymmetry 
in frontal profile was 38.8% (male 32.8%, female 40.7%) 
which is close to the result found by Perillo 41.3% (male 
44.2%, female 38.4%).

 Perillo et al13 relied their study on Angle classifica-
tion and presence of crossbite, other types like severity 
and location of malocclusion were not considered. This 
may cause insignificant relation with higher P value, but 
in this study we relied on DHC from IOTN to determine 
type and severity of malocclusion and its location.

 Using the DHC from IOTN which provides in-
formation about type and severity of malocclusion to 
investigate its relation with frontal body posture.

 According to relation of frontal body posture with 
type of malocclusion it was found that there was no re-
lation and it is not statistical significant (P value=0.17). 
For the location of malocclusion with the frontal body 
posture it showed no relation (P value =0.14). But for 
the severity of malocclusion and frontal body posture 
in male it was statistically significant P value=0.01.

CONCLUSION

 The present study shows that the type and the 
location is not related to frontal body posture and also 
not statistically significant, but the severity of mal-
occlusion show significant relation with frontal body 
posture and is statistically significant.
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