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ABSTRACT
This project was aimed to determine the prevalence of malocclusion among school children in
Cairo governorates.
Materials and Methods: This study was carried out in Cairo governorate where a list of the
primary schools and the number of primary school children in Cairo governorate were obtained
from the database of the Ministry of Education. Cairo governorate was divided into four regions
according to geographical location, two and sometimes three schools were chosen randomly from
each region using SAS computer software thus, 20 schools were included in this study and a total
number of 1936 schoolchildren were included in this survey.
Results: Distribution of Angle classification: this study showed that 497 children (25.7%) had
accepted occlusion while, 997 children had Angle Class I malocclusion representing (51.5%) of
the study sample, 318 children had Angle Class II malocclusion representing (16.4%) of the
study sample while 115 children had Class III malocclusion representing (5.9%) of the study
sample and 9 children had Class IV representing (0.5%) of the study sample. Overjet: The most
frequent category was normal overjet (>0–3.5mm) which was found to be (71.8%). Anterior open
bite (<0 mm) was found in (5.9%) of the total sample.
Conclusion: Compared to previous Egyptian studies, there was a tendency toward decrease in
the prevalence of accepted occlusion while, there was an increase in Angle Class II and III malocclusion.

INTRODUCTION
The term malocclusion encompasses all
deviations of teeth and jaws from normal alignment
and relations including discrepancies between
teeth and jaw size, malposition of individual

teeth and malrelationship of the dental arches in
sagittal, transverse and vertical dimensions1. The
etiology of malocclusion may be due to genetic
factors, environmental factors or more commonly
a combination of both inherited and environmental
factors acting together such as adverse oral habits,
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anomalies in number, form and developmental
position of teeth can cause malocclusion2 .
Malocclusion has a large impact on the individual
and the society in terms of discomfort, quality of life,
social and functional limitations such as: impaired
esthetics, speech impairment, interference with
normal growth and development, abnormal muscle
function, promotion to dental caries, predilection
to periodontal disease, tempromandibular joint
disorders and unfavorable psychological disorders3.
The recognition of these disorders in dentistry
implies the need for planning preventive,
interceptive and corrective orthodontic measures
to provide adequate treatment. For such planning it
is essential to carry out epidemiological studies of
malocclusion prevalence and to assess the treatment
need for such disorders, so that early recognition
of developing malocclusions and the potential for
uncomplicated orthodontic treatment procedures
can minimize or eliminate future costly treatment4.
Furthermore, the growing demand for
orthodontic treatment necessitates the development
of a variety of clinically based indices that classify
various types of malocclusion, and determine their
priority in orthodontic treatment need. ecently,
orthodontic treatment need has been expressed by
a series of indices including the Dental Aesthetic
Index, the Treatment Priority Index, the Index of
Complexity Outcome and Need, and the Index of
Orthodontic Treatment Need (IOTN)5.
Brook and Shaw have introduced the IOTN that
based on a dental health component (DHC) and
an aesthetic component which when compared to
previous methods, the IOTN is said to be objective,
synthetic, and allows for comparisons between
different populations groups. The widespread use
of the IOTN in epidemiological studies could be
useful for comparing the treatment need in different
populations and is suitable for planning community
dental health resources6.
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This project aimed to determine the prevalence
of malocclusion and orthodontic treatment need
among school children in Cairo governorates.
MATERIALS AND METHODS
Thist study was carried out in Cairo governorate
where a list of the primary schools and the number
of primary school children in Cairo governorate
were obtained from the database of the Ministry
of Education. The total number of primary school
students was 636201 enrolled in 1132 schools. Cairo
governorate was divided into four regions according
to geographical location, two and sometimes three
schools were chosen randomly from each region
using SAS computer software thus, 20 schools
were included in this study.
Sample type :
It is a stratified two-stage cluster sample
proportionate to the size of the community.
Sample size calculation:
According to Daniel 7 Power analysis was
performed to determine the minimum required
sample size. Sample size was calculated based
on standard marginal error of 0.01% and a 95%
confidence interval.
One hundred randomly selected students from
each school in which four or five schools were
chosen randomly from each four regions that
represent Cairo. The randomly-chosen students
were examined and those who did not meet
the inclusion criteria were excluded from the
sample a sample of 1936 students was included in
this study.
Inclusion criteria
1- School children of both genders born to Egyptian
parents.
2- Children having an age range from 8-12 years.
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Exclusion criteria
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1- Craniofacial anomalies that affect jaw relation
and dentition except cleft lip and palate.

abnormalities were seen such as; rotations, spacing,
crowding, open or deep bite and increased or
reversed overjet.

2- History of facial trauma or surgery.

Angle Class II Malocclusion:

3- Systemic diseases that affect craniofacial growth.

The occlusion was classified as Angle Class II
malocclusion when the lower first permanent molar
was positioned distally more than one half unit (>3
mm) relative to the upper first permanent molar
(postnormal occlusion)

4- Previously orthodontically treated students.
Methods:
1- Clinical Examination:
The health care specialist in each school assisted
the examiner in bringing in the children from classes
for screening at the school clinic. Each student was
seated on an ordinary chair with the head in an
upright position under good illumination. The child
was instructed to occlude on his posterior teeth
to assess anteroposterior, vertical and transverse
dental relations using latex gloves, mouth mirrors
and plastic rulers. Each child was then asked to
open his/her mouth for intra arch dental assessment.
Intra-arch examination included; displacement
(crowding), missed teeth, supernumerary teeth,
submerged (ankylosed) teeth, impeded eruption of
teeth and clefts of lip and/or palate. No radiographs
or study casts were used.
1- Assessment of Molar Relation (Angle Classification):
Accepted occlusion:
The occlusion was categorized as accepted
occlusion if molar relationship was Angle Class I
normal occlusion (mesiobuccal cusp of the upper
first permanent molar occluded in the anterior buccal
groove of the lower first permanent molar), average
overbite 1-4mm , average overjet (>0 to3.5mm ) &
proper dental alignment.

Angle Class III malocclusion:
The occlusion was classified as Angle Class III
when the lower first permanent molar was mesially
positioned more than half unit (> 3mm) relative
to the upper first permanent molar (pre-normal
occlusion)
Angle Class IV malocclusion:
The occlusion was classified as Class IV where
the maxillary and mandibular first permanent molar
presented Class II relation on one side while the first
molar on the contralateral side presented Class III
molar relationship.
2- Overjet (OJ):
Overjet is the horizontal distance between
the incisal edge of the upper central incisor and
the labial surface of the lower central incisor, it
was measured to the nearest 0.5mm in millimeters
using a plastic ruler 8.
Reverse Overjet:
When all upper incisors were in crossbite,
reverse overjet was measured in millimeters using
a plastic ruler to the nearest 0.5 mm

Angle Class I malocclusion:

3 - Overbite (OB) (Vertical Overlap):

The mesiobuccal cusp of the maxillary first
permanent molar occluded with the buccal groove
of the mandibular first molar, where the teeth
were approximated in centric occlusion. But local

Overbite is the perpendicular distance from the
edge of the lower central incisor to the upper central
incisor edge on occlusion which was measured in
millimeters8.
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The upper incisor vertical overlap was marked
using a pencil as a horizontal line drawn on the
lower incisor then each child was asked to open his/
her mouth to measure the distance from the incisal
edge of the marked tooth using a plastic ruler to the
horizontal line.
Open Bite:
An anterior open bite was recorded when there
was no vertical overlap of the incisors on occlusion,
where the shortest vertical distance was measured
using a plastic ruler. The same was done for posterior
open bite.
Statistical analysis
Qualitative data were presented as frequencies
and percentages. Chi-square (x2) test was used
for comparisons related to qualitative data.
Numerical data were presented as mean, standard
deviation (SD), minimum and maximum values.
Data were explored for normality by checking the
data distribution, calculating the mean and median
values. The program that was used is SPSS. The
Pvalue for statistical significance was set at 0.05.
RESULTS
This study was conducted on 1936 randomly
selected children 8-12 years of age from Cairo
governorate; 948 males (49%) and 988 females
(51%), (Table 2, Fig. 1) with a mean age of 10.5
±1.0 years. The sample included 1137 children
(58.7%) aged 8–10.5 years old which represented
the early mixed dentition group while, 799
children (41.3%)aged 10.6-12 years old represented
the late mixed dentition group
Distribution of Angle classification: this study
showed that 497 children (25.7%) had accepted
occlusion while, 997 children had Angle Class
I malocclusion representing (51.5%) of the
study sample, 318 children had Angle Class
II malocclusion representing (16.4%) of the
study sample while 115 children had Class III
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malocclusion representing (5.9%) of the study
sample and 9 children had Class IV representing
(0.5%) of the study sample.
Overjet: The most frequent category was normal
overjet (>0–3.5mm) which was found to be (71.8%),
of the total sample, moderate overjet (>3.5 – 6 mm)
was (17.9%), increased overjet (>6 – 9mm) (4.7%),
edge to edge (0mm) was (3.8%), reverse overjet (<0
mm) was (1.2%), while the least frequent category
was severe overjet (>9 mm) which recorded (0.5%)
of the study sample.
Overbite: Normal overbite (1-4 mm) represented
(74.1%) of the study sample, moderate overbite
(4–6 mm) represented (13.2%) of the study sample
while, severe over bite (>6 mm) was found in
(6.5%). Anterior open bite (<0 mm) was found in
(5.9%) of the total sample while, the least frequent
category was edge to edge (<0 mm) which was
seen in (3%) of the sample.
DISCUSSION
Malocclusion represented (74.3%) of the
total sample of which (51.5%) were Angle
Class I, (16.4%) Angle Class II, (5.9%) Angle
Class III and (0.5%) Angle Class IV. The
prevalence of accepted occlusion was found to be
(25.7%) which was found to be less than a previous
Egyptian study (27.5%) by Abdel Kader 9 The
difference which could be due to a change in
socioeconomic conditions in Egypt. In addition, it
was found to be lower than British (67.3%) and it
was higher than those of Libyians (3%), Iranians
(4%) and Chinese (7.1%) as shown by Gardiner10,
11
and Lew et al12Europe, and America, it would
be useful for dental practitioners to be informed
about malocclusion prevalence among Chinese.
This study was carried out on 1050 Chinese school
children (aged 12-14 years respectively.
On the other hand, the prevalence of malocclusion (74.3%) was lower than that of an Israeli
population (95.9%) as performed by Krzpow et al13.
this difference which could be due to different ethnic and environmental conditions.
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The prevalence of Angle Class I malocclusion
(51.5%) in the present study was found to be lower
to a previous Egyptian study (65.1%) performed
by Abdel Kader9 and lower than that of Mexican
adolescents (72.8%) as studied by Pruneda et
al14after calibration of examiners (Cr = 88%, Ca =
90%, K = 0.89., but higher than that of Belgians
(31%) and Nigerians (50.0%) as shown by Willems
et al15 and Onyeaso16 respectively. The prevalence
of Angle Class II malocclusion was (16.4%) in the
current study which was found to be higher than
that of a similar previous Egyptian study (4.7%)
performed by Abdel Kader9 and that of Tanzanian
(3%) and Kenyan populations (7.9%) which was
recorded by Kerosuo et al17age 11-18 yr, Garner
and Butt18 respectively. However, it was lower
than that of a Croatian study (45.1%) by Lauc19
and a Turkish study (44.7%) by Gelgör et al20.
On the other hand, the prevalence of Angle Class
III malocclusion in the present study was (5.9%)
which was found to be higher than that of Abdel
Kader’s 9 study on Egyptian children (2.7%) due
to environmental changes, also higher than those of
Saudi Arabians (3%) Jordanians (1.4%) and Israelis
(2.6%) as shown in previous studies by Al-Emran
et al21, Abu Alhaija et al221002 students randomly
selected to represent five geographical areas of Irbid
were examined. The examinations were carried out
twice, first on the pupils in the school premises and
then using study models taken from each student.
The dental health (DHC, and Krzpow et al23
respectively. Additionally, it was lower than that
found in a Chinese (19.9%) population as studied by
Tang24, and Garner and Butt18 on a Kenyan (16.8%)
population. The prevalence of Angle Class IV in
the present study (0.5%) was found to be lesser
than that of a previous Egyptian study (0.8%)
reported by El-Mangoury and Mostafa25.
The prevalence of acceptable overjet was found
to be (71.8%), which was comparable to that of a
German (60.2%), Croatian (69.6%) and a Nigerian
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population (69.6%) by Tausche et al26 possibly
because there is little scientific evidence that such
interventions are of actual benefit. The aim of this
study was to determine specific factors for treatment
need in the early mixed dentition period in order to
obtain basic data to support early intervention. The
study was part of a larger survey of 8768 children
aged between 6 and 17 years. From this sample, 1975
children aged between 6 and 8 years were used to
estimate the prevalence of malocclusions using the
Index of Orthodontic Treatment Need (IOTN, Lau19
cand Onyeaso16 respectively. Increased maxillary
overjet of ≥ 6 mm was seen in (4.7%) of the sample
which was close to the findings of a Kuwaiti Arab
sample of (7.8%) as reported by Behbehani et
al27. However, the prevalence of increased overjet
(4.7%) in the present study was lower than that of
Saudi Arabian school children (18.4%) as reported
by Al Emran et al21, Jordanians (22%) and Turkish
children (25.1%) as reported by Hamdan28while
grade 3 represented ‘borderline need’ and grades
2 and 1 ‘no need’ for treatment.\n\nRESULTS: A
‘definite need’ for treatment was recorded in 28% of
children and 22% had ‘border line’ need on dental
health grounds. Three main occlusal features were
responsible for allocating children into the former
category; severe displacements of more than 4 mm
(45% and Gelgör et al20 respectively.
Reverse overjet was found in (1.2%) of the
sample which was lower than to that reported
by Al-Emran et al21 on Saudi Arabian school
children (3.2%), Kuwaiti adolescents (4%) and
Iranian children (4.2%) as recorded by Behbehani
et al27 and Borzabadi-Farahani et al29 respectively.
However, Tang24 reported a prevalence of
(15.4%) of reverse overjet in Chinese children
which was higher than that found in this study.
These differences indicated that the Chinese have a
tendency to have a deficient maxilla more than the
Caucasian’s face.
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The prevalence of moderate deep overbite was
found to be (17.9%) in the present study which
appeared to be higher than that of Saudi Arabian
school children (3.6%) as reported by Al-Emran et
al21. This difference might be due to the different
defining methods of deep overbite where the Saudi
Arabian study defined deep bite when it was more
than 5mm but the current study considered deep
bite when it was more than 4mm. The prevalence of
severe overjet was (0.5%) in this study.
The prevalence of open bite in present study
was (5.9%) which was higher than that of a
Swedish population (3.7%) by Ingervall et al30
the awareness of malocclusion, the demand for
orthodontic treatment and the prevalence of
malocclusion were studied in 389 Swedish men,
aged 21-54 years (mean age 32 years , Icelanders
(2.5%) by Jonsson et al31342 men and 487 women,
aged 31 to 44 years, who completed questionnaires
about their orthodontic treatment experiences and
were available for clinical examination. Results:
Complete dentitions in both jaws were present in
52.8% of the women and 45.3% of the men at the
examinations. Significantly higher percentages of
the women had received orthodontic treatment of
some kind (24.3% compared with 16.9% for the
men, and Croatians (3.1%) by Lauc19, however, it
was lower than that of a British population (8.4%)
as reported by Lavelle et al32.
CONCLUSION
1- In Cairo, school children with accepted occlusion represented 25.7% of the total sample
while, malocclusion represented 74.3% of the
total sample of which 51.5% showed Angle
Class I, 16.4% showed Angle Class II, 5.9%
showed Angle Class III, while 0.5% showed
Angle Class IV.
2- Compared to previous Egyptian studies, there
was a tendency toward decrease in the prevalence of accepted occlusion while, there was an
increase in Angle Class II and III malocclusion.
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