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MALOCCLUSION IN LEBANESE ORTHODONTIC
PATIENTS: AN EPIDEMIOLOGIC AND ANALYTIC STUDY.
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Abstract

Introduction

The recognition of malocclusion as an important problem in the public dental health services
implies the need of carrying out epidemiologic studies and analysing the prevalence rates of
malocclusion.

Objectives

Determine the prevalence of malocclusion in 410 Lebanese orthodontic patients (258 girls and
152 boys) referred to the Department of Orthodontics Saint-Joseph University Beirut, at DS6
stage, from different geographic locations.

Material and Methods

Assess the distribution of malocclusion types according to Angle classification and sex and
record frequencies of sagittal, vertical and transverse occlusal abnormalities with possible cor-
relation between them.

Results

Class Il malocclusion was the most frequently seen (49%) whereas Class Ill, subdivision the
least frequently encountered (2.20%). Statistically significant difference was observed in nor-
mal Overjet, Overbite, Cross-bite, slight midline deviation, ANB, NL/ML, NSL/ML according to
sex and between FMA, NL/ML, NSL/ML in the hypodivergent and hyperdivergent groups, and
between ANB —AoBo in the normal and distal groups.

Conclusion
Class Il female Lebanese patients have a higher motivation for orthodontic therapy, statistically
significant difference was found between vertical and sagittal angles.

Keywords: Malocclusion — Angle classification — Sex — Sagittal sense — Vertical sense —
Transversal sense — Correlation
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LA MALOCCLUSION CHEZ DES PATIENTS ORTHODONTIQUES
LIBANAIS: UNE ETUDE EPIDEMIOLOGIQUE ET ANALYTIQUE.

Résumé

Introduction

La reconnaissance de la malocclusion comme important probleme dans les services de santé
publique dentaire a impliqué le besoin de la réalisation d’'études épidémiologiques pour ana-
lyser les taux de prévalence de la malocclusion.

Objectifs

Déterminer la prévalence de la malocclusion chez 410 patients libanais (258 filles et 152
garcons) référés pour traitement orthodontique au Département d'Orthodontie de I'Université
Saint-Joseph, au stage DS6, de différentes régions du Liban.

Matériels et méthodes

Evaluer la distribution de la malocclusion avec ses différents types selon la classification
d’Angle et le sexe et enregistrer les anomalies occlusales dans les trois sens sagittal, vertical et
transversal puis repérer une corrélation possible entre eux.

Résultats

La classe II (49%) est la plus fréquente alors que la classe Il subdivision est la moins fréquente
(2,20%). Une différence statistiquement significative est observée chez la classe normale du
surplomb, de la supraclusie, de I'articulé croisé, 1égere déviation de la ligne inter-incisive, ANB,
NL/ML, NSL/ML selon le sexe et entre FMA, NL/ML, NSL/ML chez les hypodivergents et les
hyperdivergents, et entre ANB - AOBO chez les types normaux et les types de classe II.

Conclusion
Les patientes libanaises de classe II ont la plus grande motivation pour le traitement ortho-
dontique, une différence significative est trouvée entre les angles du sens sagittal et ceux du
sens vertical.

Mots clés: Malocclusion — Classification d’angle — Sexe — Sens sagittal — Sens vertical —
Sens transversal — Corrélation
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Introduction

Malocclusion is not a disease, but a mor-
phological variation which may or may not
be associated with a pathological condition'.
Good documentation of occlusal status is
valuable from an epidemiologic standpoint
because it describes the range of occlusal
variations within the community in which
orthodontic treatment may be undertaken?.
Prevalence studies on malocclusion have also
been closely associated with the assessment
of orthodontic treatment needs in various
communities®”. Information from such stu-
dies provided the basic information for the
planning and progress of orthodontic delivery
service to the public as well as the training
of orthodontic specialists to meet the ortho-
dontic needs and demands.

The recognition of malocclusion as an
important problem in the public dental health
services for children implies a need for ratio-
nal planning of preventive and therapeutic
orthodontic measures. It is necessary to carry
out epidemiologic studies of malocclusion
in groups of boys and girls at various stages
of development and from different geogra-
phic areas. Analysis of the prevalence rates of
malocclusion in such groups may also contri-
bute to an understanding of the causes of
malocclusion®.

The methods of recording occlusal traits
can be broadly divided into qualitative and
quantitative  measurements’.  Qualitative
methods commonly used include British
Standard Institute (BSI) of incisor classifi-
cation and Angle’s classification for molar
relationship!®!". These methods are useful
in describing the occlusal traits for means of
categorizing various types of dental maloc-
clusions for quick and easy documentation
as well as providing a common channel of
communication among dental professionals.
Literature shows that these methods have
been used extensively in numerous malocclu-
sion prevalent studies. Quantitative methods
such as overjet and overbite measurements in
millimetres had also been used in population
studies'*"®. These methods are useful in des-
cribing the extent of deviation of an occlusal
trait in a numerical format as an independent
descriptor or as a component in the scoring of
a malocclusion for the purpose of establishing
the severity of malocclusion and treatment
prioritization'.

Variables such as the differences in classi-
fication of occlusal relationships, the develop-

mental period of the study sample, examiner
differences in determining the bounds of nor-
mal, and differences in sample sizes can affect
the results. Instead of differentiating normal
and abnormal in a population, determining
frequencies of different types of malocclu-
sions in a referred population may also give
valuable information'®.

The aim of this study was to determine
the prevalence of malocclusion in Lebanese
orthodontic patients by investigating and
recording: (1) the frequencies of different
types of malocclusion according to sex, (2) the
frequencies of sagittal, vertical and transverse
occlusal abnormalities according to sex by
linear and cephalometric variables and pos-
sible correlation between them.

Material and Methods

Subjects and sampling

A total of 410 patients consisting in 258
girls, 152 boys referred to the Department
of Orthodontics in Saint-Joseph University
at Beirut were evaluated in this study. The
mean age of the patients was 16,7 +/- 527
years selected from the register of all trea-
ted patients in the Department, original from
different regions in Lebanon representing
Lebanese Community regarding socio-econo-
mic standard, health, education and geogra-
phic location. Subjects at stage DS6, defined
for eruption of all permanent teeth anterior
to the first molar with or except canines are
selected.

None of the subjects had undergone pre-
vious orthodontic treatment.

Patients with systemic diseases and cra-
nio-facial syndromes were excluded.

Data was collected in a specially desig-
ned form by three trained examiners in the
Department of Orthodontics who comple-
tely agreed on the criteria of examination.
Data was obtained from study models and
cephalometric analysis of treated patients.

Criteria of examination

1. Antero-posterior dimension

1.1 Angle classification was used to determine
the antero-posterior dental arch relation-
ship. The readings taken either from the
first permanent molar relationship, or in
the case of its absence or extraction, the
canine relationship was marked. Class I,



1I/1, 11/2, 11 subdivision, III, and III subdivi-
sion malocclusions. Asymmetry was desi-
gnated by the subdivision: Class I one side
and Class Il the other side or Class I one
side and Class Il the other side. Patients
with Class II from one side and Class I
from the other side were excluded.

1.2 Incisor relationship: measured by a metal
ruler
Normal between 0-4 mm, overjet 4-8 mm
and exaggerated overjet > 8 mm.
Anterior cross bite < Omm was recorded
when one or more upper incisor teeth were
palatal to the lower incisor teeth'®.

1.3 Cephalometric variables:
SNA (78-86), SNB (76-82), ANB (0-4), AoBo
(-3, 7).

2. Vertical dimension

2.1 Incisor relationship: Normal overbite
50% height: half or less than the lower
central incisor is covered by the upper
central. Overlap > 50% height: more than
half of the lower central is covered by the
upper central incisor but less than the
total crown. Total overlap of incisors 100%
height, or mandibular incisors in contact
with the palatal mucosa.

2.2 Cephalometric variables [17]: FMA (22-
280): angle between FH plane and mandi-
bular plane.

NL/ML (25-310): angle between palatal
plane and mandibular plane.

NSL/ML (29-350) : angle between SN plane
and mandibular plane.

Vertical index (0.65-0.75) : the ratio of pos-
terior facial height to anterior facial height.

3. Transverse dimension

3.1 Posterior cross-bite: included teeth in an
edge-to-edge position
Unilateral cross-bite when one or more

Statistical analysis

Descriptive statistics for the distribution of
occlusal traits of the total sample were pres-
ented using frequencies and percentages. The
associations between some variables (Angle
classification, Overjet, Overbite, Cross-bite,
Midline deviation) and (Sex), cephalometric
variables in each sagittal (ANB and AoBo) and
vertical dimension (FMA, NL/ML and NSL/
ML) separately, were assessed using Chi-
square test. Student test «t» was used for
comparing the distribution of cephalometric
variables (SNA, SNB, ANB, AoBo, FMA, NL/ML
and NSL/ML) between male and female. The
alpha level was set at 0.05 (2-tailed).

Results

Malocclusion types (Table 1 and fig. 1)
Class I malocclusion was found in 86 patients,
which represented 20.98% of the total sample.
Class Il malocclusion (division 1 and 2) was
diagnosed in 201 patients which represented
49% of the total sample, Class Ill malocclusion
group consisted of 30 individuals which repre-
sented 7. 32%.

Class Il subdivision and class Il subdivi-
sion were found respectively in 84 patients
(20.49%) and 9 patients (2.2%). Class Il had the
highest frequency 49%.

No significant difference in the distri-
bution of malocclusion according to Angle
classification between male and female was
found.

TABLE 1

Orthodontie

Distribution of malocclusion types according to Angle and Sex.

Angle

Male Female Total

Classification

lower posterior teeth distal to the lateral

were placed buccal to the upper posterior  Cl | 34 829 52 12,68 86 20,98 0,90 NS
teeth at maximum intercuspidation in one ¢l || 76 18,54 125 30,49 201 49,02  0.06 NS
side while bilateral cross-bite in both side ¢ sup 26 6,34 58 14,15 84 20,49 0,66 NS
[2]. . ci 14 341 16 39 30 7,32
3.2 S‘c1ssors-b1’Fe: one or more Igwer poste- CIIl, Sub 9 049 7 171 9 2.20
rior teeth in any quadrant distal to the
Total 152 37,07 258 62,93 410 100,00

lateral were lingually placed with respect
to the upper posterior teeth at maximum
intercuspidation

3.3 Midline deviation: shifting of the midline
of the upper or lower teeth from the facial
midline at centric occlusion :
Slight 0-2 mm, Medium 2-5mm, high
>5mm

Statistical comparison could not be done because of the small size of the sample
N.S. Non significant group differences.



IAJD Vol. 1 —Issue 1

Article scientifique | Scientific Article

TABLE 2

Malocclusion types distribution
according to Angle classification

250
200 |
150
100
L 7
5° B oo
0
Cll Citi - CIll, Sub ~ Cliii Cllll, Sub
N "%

Fig. 1 Bargraph of malocclusion types according to
Angle classification.

Occlusal relationship in the
anteroposterior dimension
Distribution of Overjet
(Table 2 and fig. 2).

Distribution of Overjet according to sex

Overjet

< 0 mm
0 mm
0-4 mm
4-8 mm
> 8 mm
Total

N
12
8
69
41
22
152

Male

2,93
1,95
16,83
10,00
5,37
37,07

Female Total

N P value
9 2,20 21 5,12 T
16 3,90 24 5,85 T
123 30,00 192 46,83 0,05*
77 18,78 118 28,78 0,22 NS
83 8,05 bb) 13,41 0,92 NS
258 62,93 410 100,00

Statistical comparison could not be done because of the small size of the sample
*Significant group differences p < 0, 05. N.S. Non significant group differences.

Overjet distribution according to sex

130

Male N

0-4 mm 4-8 mm >8mm

® Female N

0 mm

< 0mm

= Male % = Female %

Fig. 2. Bargraph of Overjet distribution according to
Sex.

46.83% of the total sample had an overjet
between 0 to 4 mm which could be regarded
as normal anteroposterior incisor relation-
ship and was the most prevalent. 5.82% had 0
mm overjet, 5.12% had reverse anterior over-
jet, 28.78% had a great overjet between 4 and
8 mm and 13.41% had an overjet greater than

8 mm that could be considered as severe and
potentially handicapping.

A significant difference in the overjet dis-
tribution between male and female was found
in the normal group (0-4 mm); the female
group was the most prevalent (30%).

Distribution of ANB and AoBo (Table 3)
A significant difference was noted between
the two cephalometric angles, ANB and AoBo,
representing the sagittal relationship between
upper and lower jaws among the normal ANB
(0-4) o, AoBo (-3,7mm) and distal group ANB
>4 0, AoBo > 7Tmm.

Occlusal relationship
in the vertical dimension

Distribution of Overbite

(Table 4 and fig. 3)

Normal overbite (50% crown height) was
displayed by 48.29% of patients followed by
37.56% representing the overbite group (>50%
crown height).

Minimal overbite (0-0,5 mm) accounted
for 5.37%, deep overbite (100% crown height)
and open bite (< Omm) represented the same
percentage 4.39%.

Similarly to overjet distribution, a signi-
ficant difference in overbite distribution
between male and female was found in the
normal group (50% crown height), female
group had the higher percentage (33.17%).

Distribution and comparison of angles
of the vertical dimension: FMA, NL/ML,
NSL/ML (Table 5).
The vertical dimension divided into three
groups (hypodivergent, normodivergent and
hyperdivergent) was described by three main
angles: FMA, NL/ML, and NSL/ML

FMA revealed the highest prevalence
(46.34%) for the normodivergent group, NL/
ML (42.93%) for the hypodivergent group
and NSL/ML (43.17%) for the hyperdivergent
group. A significant difference was found
between these angles in the hypo and hyper-
divergent groups and no significant difference
in the normodivergent group.

Distribution of vertical index (Table 6)
Vertical index showed the normodivergent
group (0.65 - 0.75) as having the highest pre-
vailance one (50.98%).

Occlusal relationship in the
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TABLE 3
Distribution of ANB and AoBo

Per Chi-square

P

Mesio <0 37 9,02 Mesio 49 11,95 0,79 NS
Normal 0-4 205 50,00 Normal 342 83,41 < 0,0005****
Disto >4 168 40,98 Disto 19 4,63 0,0022%**
Total 410 100,00 410 100,00

N.S. Non significant group differences. *Significant group differences p < 0, 05.

TABLE 4
Overbite distribution according to Sex
Overbite Male Female Total
N N N P value

< 0mm 8 1,95 10 2,44 18 4,39 T

0 mm 9 2,20 13 3,17 22 5,37 T

50% h 62 15,12 136 33,17 198 48,29 0,0065%***
>50%h 61 14,88 93 22,68 154 37,56 0,19 NS
100% h 12 2,93 6 1,46 18 4,39

Total 152 37,07 258 62,93 410 100,00

tStatistical comparison could not be done because of the small size of the sample
*Significant group differences p < 0, 05.
N.S. Non significant group differences

Overbite distribution according to sex

450
400
350
300
250
200

150

100 —

50 = — =

0 - | o = - — | .
< 0mm 0 mm 50% h > 50% h 100% h Total
Male N Female N = Total N
= Male % Female %

Fig. 3.Bargraph of overbite distribution according to Sex.

TABLE 5 TABLE 6

Distribution of vertical angles: FMA, NL/ML, NSL/ML. Distribution of Vertical index

FMA NL/ML NSL/ML Chi-square Vertical index N

Vertical Per Per

angles cent  Percemt N P Hypo < 0,65 122 29,76%

Hypo 125 3049 176 42,93 70 17,07  0,0003%***

Normal 190 46,34 164 40,00 163 39,76 0,38 NS T SR — bRl

Hyper 95 23,17 70 17,07 177 43,17 0,00005*****

Total 410 100,00 410 100,00 410 100,00 Hyper > 0,75 79 19,27%
*Significant group differences p < 0, 05. Total 410 100,00%

N.S. Non significant group differences
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Cross-bite distribution according to Sex

450
400
350 B Male N
300 H Male %
Female N
250 Female %
200 B Total N
150 M Total %
100
50 |
0

No cross-bite Unilateral cross-bite Bilateral cross-bite Total

Fig 4 : bargraph of Cross-bite distribution according to Sex.

TABLE 7
Cross-bite distribution according to sex.

G Male Female Total
bite
N N N P value

A : 119 29,02 208 50,73 327 79,76 0,00015****
cross-bite
Unilateral

. 26 6,34 41 10,00 67 16,34 0,88NS
cross-bite
Bllateral o 121 9 220 16 390
cross-bite
Total 152 37,07 258 62,93 410 100,00

Statistical comparison could not be done because of the small size of the sample
*Significant group differences p < 0,05.
N.S. Non significant group differences

TABLE 8
Distribution of middline deviation according to Sex.

Middline

. . Male Female Total
Deviation
N N N P value
Middline
Deviation 107 26,10 192 46,83 299 72,93  0,00044****
0-2 mm
Middline
Deviation 41 10 57 13,90 98 23,90 0,52 NS
2-5mm
Middline
Deviation 4 098 9 2,20 13 3,17 T
> 5mm
Total 152 37,07 258 62,93 410 100,00

Statistical comparison could not be done because of the small size of the sample
*Significant group differences p < 0, 05.
N.S. Non significant group differences

transverse dimension

Distribution of cross-bite (Table 7, fig. 4)
Unilateral cross-bite in 16.34% and bilateral
cross-bite in 3.90% were found in the total
sample. The frequency of the normal group
with no cross-bite was the highest (79.76%).
No statistically significant difference between
male and female for the unilateral and bilate-
ral cross-bite group was noted except for the
normal group where female had the highest
frequency 50.73%.

Distribution of midline deviation

(Table 8, fig. 5).

The frequency of midline deviation was higher
in the slight midline deviation (0-2 mm) group
(72.93%), followed by (23.90%) for the (2-5)
mm group and (3.17%) for the great (>5mm)
group. A statistical difference was found in
the slight midline deviation (0-2 mm) group
between male (29, 02%) and female (50, 73%).

Distribution of cephalometric variables
according to sex (Table 9)

Among the angles of the sagittal dimension
(SNA, SNB, ANB, AoBo) only ANB revea-
led a statistical difference between male
and female. (p =0.0068) while the angles
of the vertical dimension as FMA is tangen-
tially statistically significant p =0.054, NL/
ML p =0,025 and NSL/ML p =0, 000017 are
highly statistically significant.



Distribution of midline deviation according to sex

450
400
350 = Male N
300 = Male %
Female N

250 Female %
200 = Total N
150 = Total %
100

50

|
0
Middline Deviation Middline Deviation Middline Deviation Total
0-2mmm 0-5mmm >5mm

Fig 5.Bar graph of the distribution of midline deviation according to Sex.
TABLE 9

Distribution of cephalometric variables according to sex.

Male Female Sex

Angles Average S.D. Average S.D. P value

SNA 80,5 3,67 80,45 3,58 0,8 NS

SNB 76,73 5,56 76,69 3,66 0,85 NS

ANB 3,36 3,03 3,83 2,75 0,0068***

AoBo 1,67 4,56 1,32 3,77 0,09 NS

FMA 24,02 6,08 24,5 5,87 0,054*

NL/ML 25,22 6,37 25,81 6,71 0,025*

NSL/ML 33,82 6,63 34,97 6,71 0,000017*****

*Significant group differences p < 0, 05.
N.S. Non significant group differences

Discussion

Although numerous studies'®*? have been
published describing the prevalence of
malocclusion and its different types, some
authors?? have found many difficulties to
compare these findings because of the great
variability of methods and indices used by
one examiner and another to access and
record occlusal relationships. The evalua-
tion of referred patients with many variables
(including age differences, specific objectives
and differing sample sizes) and the distribu-
tion of malocclusion types may give valuable
information for planning orthodontic services.

According to our results, Angle Class II
was considered the common feature which
represents 49% of the sample. The frequency
of class I was (20. 98%), Class Ill malocclusion
was observed in (7. 32%), Class Il subdivision

(20.49%) and Class III subdivision (2.2%).
However our results do not represent the
prevalence of malocclusion in the Lebanese
population because this study evaluated only
subjects seeking orthodontic treatment, it is
not surprising that Class Il malocclusion was
the highest.

The type of malocclusion is an important
factor that affects patient motivation to seek
treatment. Wilmant and coll.?? reported that
patients with a severe sagittal Class Il defor-
mity had a higher motivation for orthodontic
therapy than class Ill patients.

Jones* investigated malocclusion and
facial types in 132 Saudi Arabian patients
referred for orthodontic treatment and repor-
ted that 53.8% had Class I, 28.8% had Class Il
division 1, 4.5% had Class II division 2, and

Orthodontie
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12.9% had Class Il malocclusions. However,
these results do not represent the prevalence
of malocclusion in a referred Saudi Arabian
population because of the insufficient sample
size. Yang® evaluated 3305 patients who
had visited the Department of Orthodontics
at Seoul National University Hospital from
1985 to 1989. He reported that percentages
of Class I, Class Il division 1, Class II Division
2 and Class Il were 35.9%, 13.4%, 1.5%, and
49.1%, respectively. The higher reported
frequency of Class III malocclusion is noti-
ceable and may be because of the ethnic
differences.

In the present study we did not find sex
difference in Angle malocclusion type.

The confusing meaning of subdivision has
resulted in a disparity in the classification of
a unilateral malocclusion. Angle? says that a
subdivision is the occurrence of a unilateral
malocclusion whereby one side is normal and
the other is abnormal, he neglects to specify
whether the subdivision is the normal or the
abnormal side. As a result orthodontists in the
United States cannot agree on the meaning
of a Class Il Divisionl, subdivision malocclu-
sion and made a research project by surveying
34 chairpersons of United States orthodontic
departments to determine their view points
and ascertain the criteria on which they base
them?”. They naturally form a point of view
based on an assessment of the replies, sub-
division would refer to the defective side in
the Class | malocclusion. We have supported
this opinion and found in this study 20.49%
of Class II subdivision and 2.2% of Class Il
subdivision, this probably had reduced Class |
from 43.67% to 20.98%.

The Angle classification, a universally
accepted reliable system doesn’t incorporate
sagittal, vertical, and transverse abnormalities
of both buccal and incisor segments?.

Analysing incisor segments in both the
sagittal and vertical dimensions revealed the
highest percentages in normal groups where
overjet was between 0 and 4 mm (46.83%) and
50% crown height was displayed in 48.29%.

A statistically significant difference in the
overjet, overbite and transverse distributions
according to sex in the normal groups was
found. The highest percentages characterised
females. For overjet 30%, overbite 33.17% and
transverse dimension « without cross-bite »
50.73% and minor midline deviations 46.83%.

Appraising the horizontal disharmony
of the face, the ANB angle is the most com-
monly used measurement. Relating jaws to

cranial reference planes and points presents
inherent inconsistencies because of varia-
tions in physiognomy including craniofacial
skeletal variations like antero-posterior spa-
tial relationship of nasion relative to jaws and
rotational effect of the jaws relative to cranial
reference planes. When evaluating severity of
antero- posterior jaw disharmony, the jaws
must of necessity be related to each other and
neither to cranial and extra cranial landmarks.

Relation of jaws in the antero-posterior
dimension described by two angles ANB and
« Wits » appraisal AoBo revealed a signifi-
cant difference in the normal ANB (0-4), AoBo
(-3,+47) group and distal group ANB > 40,
AoBo > 7mm.

According to our results the « Wits»
appraisal provides a reliable indication of the
extent or severity of antero-posterior skeletal
disharmony of the jaw. This was also confir-
med by Jacobson?; when ANB is 7 degrees
in each instance of Class Il malocclusion and
normal occlusion, the « Wits » appraisal whe-
reas the reading for the normal occlusion is
0 mm.

The relation of jaws in the vertical dimen-
sion referred to three angles FMA, NL/ML
and, NSL/ML revealed no correlation between
them although a significant difference exists
according to sex, but FMA and the « Vertical
index » prevailed in the normal group.

Conclusion

The motivation for treatment has distin-
guished lebanese orthodontic patients, espe-
cially females, revealing moderate occlusal
abnormalities in sagittal, vertical and trans-
verse relationships.

e In a sample of orthodontically referred
Lebanese patients Class I, (49%), was
the most frequently seen malocclusion.
Class I was 20.98%, Class Il 7.32%, Class
Il subdivision 20.49% and Class 11 subdi-
vision 2.2% the least common.

e Patients with sagittal Class Il deformity
have a higher motivation for orthodontic
therapy. Subdivision would refer to the
defective side in the Class I malocclusion.

e « Wits » appraisal provides a reliable
indication of the extent in severity of
antero- posterior relation of jaws.

¢ No correlation in vertical sense between
FMA, NL/ML and NSL/ML while concor-
dance between FMA and « Vertical
Index » was found.
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