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ABSTRACT

Background: The therapeutic goal of orthodontic treatment is to establish ideal occlusion which includes both static
and functional aspects. The objective of this study was to clarify functional occlusal treatment goals by analyzing
functional occlusion in subjects with established normal occlusion and identify the differences between canine
protected occlusion and group function occlusion.

Materials and Methods: The sample consisted of 62 subjects with normal occlusion and with an age range of (18-25
years).Functional occlusal contacts during lateral excursion were identified on a fully adjustable articulator, and then
the samples were classified according to:

1) Type of functional occlusion:

A) Canine protected occlusion group (canine protected occlusion on both working sides).

B) Group function occlusion group (group function occlusion on both working sides).

C) Mixed functional occlusion group (canine protected occlusion on one side and group function occlusion on the
other side.)

2) Working side contact into: Canine protected occlusion (62 sides) and group function occlusion (62 sides). Then
different variables were analyzed.

Results: Results revealed that vertical canine overlap, position of maxillary canine and 1st molar mesiobuccal cusp tip
to the center of opposing embrasure/groove, and arch form analysis had significant difference between groups.
Adding to that, some of the maxillary and mandibular teeth were significantly differed between groups in regard to
crown angulation and inclination.

Conclusions: It was concluded that the vertical canine overlap, position of maxillary canine and 1t molar
mesiobuccal cusp tip to the center of the opposing embrasure/groove, arch form harmony were important
functional aspects of orthodontic treatment goals.
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INTRODUCTION

The therapeutic goal of orthodontic treatment
is to create an occlusion that has a close
resemblance to established norma occlusal
features. This orthodontic picture of "ided
occlusion” is largely the result of work by Angle
(1900) and Andrews (1972). In assessing the
quality of completed orthodontic treatment,
considerable emphasis is placed on the satic
occlusal relationship with less emphasis on the
importance of the functional occlusion
Furthermore; orthodontic classifications are
related more to anatomic and esthetic standards
than to neuromuscular harmony and functiona
stability .

However, the optimal functional occlusion
type has not been so easily identified ©. As
widely known, the specidist needs to be
expertise in al aspects of functional occlusion
because a very close relationship has been found
between orthodontic treatment and dl
components of the masticatory system. The
Angle's classification is a good way to start with,
but no way offers adequate parameters for
defining treatment goals. Many occlusions pres-
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senting solid class | relationship may present
several pathological aspects .

The gentle lateral and protrusive shift is not
only necessary from the standpoint of mandibular
movement, but also necessary from the
orthodontist's point of view in terms of post-
treatment stability of the tooth positions ©. The
achievement of the ideal functional occlusion
provided a satisfactory stability after orthodontic
treatment. Thus, the establishment of the static
and functional criteria leads to the success of the
orthodontic treatment by minimizing orthodontic
relapse and é)revents the appearance of occlusal
pathologies©.

After reviewing the related studies and
articles, no previous study was found to identify
the occlusal features that related to each type of
functional occlusion. Normal occlusion is of
great importance since it is the am of
orthodontic treatment. So this present study
formulated to highlight on determinants of
functional occlusion as an orthodontic treatment
goals.

MATERIALSAND METHOD
Sample

The sample of the present study consisted of
62 subjects (20 maes and 42 females), which
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were selected from the students of College of

Dentistry/Baghdad University. The following

criteriawere considered in sample selection:

1. lragi Arab adult subjects with age from 18-25
years.

2. Clinicaly skeletal class|.

3. No clear asymmetries in the dental arches
and face and no history of previous facia
trauma assessed by visual examination.

4. They have full set of permanent teeth in both
jaws "excluding the 3 molar".

5. They have bilateral class | molar and canine
relationships, class | incisor classification
with norma over-jet and overbite (2-4 mm)
and well-aligned arches

6. No previous occlusal adjustments and/or teeth
attrition.

7. No restorations or carious lesions that
extended to cusps inclines or incisal edges
and no artificial prosthesis.

8. No pathologic  periodontal
according to the gingival index.

9. No TMJ problem according to research
diagnostic criteriaand clinical examination.

problems

Method

For each participant informed consent was

obtained before the start of examination. Static

occlusion of each subject was assessed by intra-
oral examination and the functional occlusion
was identified by clinical inspection for right and
left side and then confirmed from the articulator.

The subjects included in the sample were

distributed into three main groups:

1. Canine protected occlusion'CPO'(22
subjects): Both sides are canine protected
occlusion  during lateral  mandibular
movement, contacts occur only between
upper and lower canine on the working side.

2. Group function occlusion'GFO' (22 subjects):
Both sides are group function occlusion
during lateral mandibular movement, more
than one tooth on the working side are in
contact.

3. Mixed functiona occluson 'MFO' (18
subjects): One side is canine protected
occlusion and the other is group function
occlusion.

After completion of clinical examination, two
pairs of dental casts (2 upper and 2 lower) were
produced; one for mounting in articul ator and the
other for measurements. Dental casts for
measurements were prepared in a way to ensure
the parallelism of the upper and lower cast bases
to the occlusal plane (Figure 1, A and B).

The relation of the maxillary arch to the
temporomandibular joint (hinge axis) was

D —

transferred to fully adjustable articulator (Stratos-
300, Ivoclar Vivadent, Austria) by the mean of
Universal Transfer bow System (UTS3D, Ivoclar
Vivadent, Austria) (Figure 2, A and B).

Figure 1: Preparation of dental casts bases
to be parallel to the occlusal plane: (A)
upper; (B) lower.

Figure 2: Transfer bow during bite
registration: (A) Frontal view; (B) Lateral
view.

The subject was asked to bite on a piece of
modeling wax (of 4 sheets thickness) which was
softened in a hot water at 55°C ) and was placed
on the bite fork of UTS3D. Transfer of the face
bow to the articulator was done according to the
"personalized model transfer with the UTS3D"
instruction  (instruction supplied with the
articulator), using the models which were
previoudy prepared for mounting. During
mounting, the articulator was held in centric by
centric fixation lock to keep the modelsin centric
occlusion (Figure 3, A). Then, the centric
fixation lock was opened, and the adjustable
incisal plate was mounted, at this time the
articulator was ready for eccentric movement
(Figure 3, B).

Figure 3: Articulator adjustment: (A)
Mounted modelsin centric position; (B) the
articulator ready for eccentric movement.

Then, working side and non-working side
contacts were recorded by manipulating the
articulator to the lateral cusp to cusp position.
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The groups were identified according to the type
of functional occlusion (Figure 4, A and B).

Figure 4: Working side contact: (A) Canine
protected occlusion; (B) Group function
occlusion.

On the model prepared for measurements; the
facial axis of the clinical crown and its midpoint
(facia axis point), was marked with a pencil on
each crown of all teeth except third molars. The
facial axis of the clinical crown represents the
most prominent portion of the central lobe on the
facial surface of each crown; for molars, it
represents the buccal groove that separates the
two large facia cusps. The facial axis point was
marked as the midpoint of the facial axis of the
clinical crown®9(Figure 5, A and B).

Figure5: Facial axis: (A) Anterior teeth; (B)
Posterior teeth.

The facial axis of the clinical crown served as
the reference line from which crown angulation
and inclinaion were measured. Crown
angulation and inclination were measured by
manual measuring device (Figure 6).

Crown angulation is the angle formed by the
facial axis of the clinical crown (viewed from
facial perspective) with a perpendicular line to
the occlusal plane (represented by 90° of the
protractor) (Figure 7).

Crown inclination is the angle formed
between the line perpendicular to the occlusal
plane (represented by 90° of the protractor) and
line that is parallel and tangent to facial axis of
clinical crown at facia axis point. To get an
accurate result, the devise was supplied with
adjustable light source and laser pointer to see
clearly when the devise pointer touches the facial
point of each crown (Figure 8, A, B and C).
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Figure 6: Schematic drawing of manual
measuring device with protractor to
measur e crown angulation and inclination.

Figure 7: Measurement of crown
angulation.

Figure 8: Measurement of crown
inclination: (A) The measuring device was
supplied with light source and laser pointer;
(B) Light source; (C) Laser pointer.

Vertical canine overlap was determined by
measuring the distance between the cusp tip of
the mandibular canine to a point correspond to
cusp tip of the maxillary canine which was
marked on the mandibular canine when the
maxillary canine overlap the mandibular one in
centric occlusion.

Bucca cusp to embrasure/groove occlusal
pattern was determined for maxillary teeth from

Pedodontics, Orthodontics and Preventive Dentistry132



J Bagh College Dentistry

canine to 2™ premolar by measuring the antero-
posterior distance (in millimeter) from cusp tip
to the center of the O(Pposi ng embrasure. For the
maxillary 1% and 2™ molars it was determined
by measuring the antero-posterior distance (in
millimeter) from the mesio-buccal cusp tip to
the opposing mandibular 1% and 2™ molars
buccal grooves.

For arch form analysis, dental casts was
placed on the glass window of the flat bed
computer scanner with a plastic ruler ™. Then,
the transverse and sagittal measurements were
taken using different components of specia
performed software (Autodesk design review
2010). Maxillary and mandibular dental arches
forms were categorized as narrow, mid, or wide
according to their dimensions. The denta arch
form was determined by standardization, six
dental cast's measurements (three sagittal
measurements and three transverse
measurements) were utilized to calculate three
independent ratios ®which are:

a Canine  vertica distance/inter-canine
distance.

4 Molar vertica distance/inter-first molar
distance.

4 Tota arch length/inter-second molar
distance.

The standardize number was calculated for
each of three ratios for each subject by the
excel program. The mean of these standardized
numbers was calculated for each subject who
gave the base for classification as follows:

C Narow arch form (N): The three
sagittal/transverse ratios are positive (greater
than the mean), the mean of standardized
numbers (> +1).

C Mid arch form (M): None of the ratios
significantly deviated from the average, the
mean of standardized numbers (between +1 and
-1).

C Wide ach form (W): The three
sagittal/transverse ratios are negative (lesser
than the mean), the mean of standardized
numbers (< -1).

After determination of each denta arch
form (maxillary and mandibular) harmony or
coordination between maxillary and mandibular
dental arches for each subject was analyzed.
Score (0) was given when both dental arches
were of the same form, while score (1) was
given if there was disharmony between
maxillary and mandibular dental arches forms.

RESULTS

For inferential statistics, two types of
comparisons were used to assess the result of the
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present study. Some of them were used to
compare between two working side groups 'CPO'
and 'GFO', while the other comparisons were
made among three groups 'CPO', 'GFO', and
'MFO'. By using independent t-test only
mandibular centra and lateral incisors and
2"molar showed a statisticaly significant
difference in crown angulation (Table 1), while
2" premolar and 2™molar in the maxillary arch,
central incisor and 1¥molar in the mandibular
arch showed a statisticaly significant difference
in crown inclination between the two groups
(Table 2). Table (3) showed that CPO group had
higher mean value of vertical canine overlap than
GFO group according to independent t-test.

The obtained data for buccal cusp to
embrasure/groove occlusal pattern was divided
into 6 intervals as shown in table (4) and to
assess the result Likelihood ratio was used,
which showed that there were highly significant
differences between groups for maxillary canine
and 1¥ molar. Table (5) showed the result of arch
form analysis, Contingency coefficient (C.C) was
used to show if there is a significant association
in arch form analysis scores among three studied
groups. Results showed that there was a
significant association among groups (Table 6).
Furthermore, Odds ratio used to compare
between each pair of groups, results showed that
there was a significant difference between CPO
and GFO and a non-significant difference
between (CPO/MFO) and (GFO/MFO) (Table 7).

DISCUSSION

Previous studies reported that class 1 canine
and molar occlusa relationships associated with
different functional occlusion patterns %9,
These patterns may be considered normal or not
in relation to other parts of the masticatory
system and border mandibular movement. In the
1970s, orthodontic gnathologists argued that
orthodontic patients' functional occlusion should
be finished to CPO and mentioned that patients
would predictably finish with balancing contacts
and eventua TMD when orthodontists ignore
patients’ functional occlusion and rely on hand-
held models rather than articulators 6.

Canine is the most appropriate tooth to guide
mandibular lateral excursion due to crown
morphology, good crown/root ratio and is
capable of tolerating high occlusal force, and the
canine root has a greater surface area than
adjacent teeth which providing greater
proprioception “®. Canines have been considered
as the first line of control to keep the mandible
functioning more vertically, so CPO reduces the
chances of TMD. The canines were the most
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likely candidates for mandibular guidance
function as they prevent the latera enmeshment
of working side posterior teeth due to their
strategic location from fulcrum and stress-
breaking capabilities ™. Moreover, the forces
directed out of the long axis of the posterior teeth
in GFO associated with the presence of bacteria
biofilm, can cause pathologies of occlusal origin
@2 1t has been observed that when canine
protection is taken away, muscles stay active
leading to clenching, grinding of teeth,
abfraction, and gum recession 9.

Selection of sample in this study based on
Class 1 norma occlusion, because the
identification of the type of functional occlusion
associated with normal static occlusion is of
particular interest for orthodontists, since they
direct their patients treatment plan to achieve
this type of static occlusion. In this study the age
of the subjects was between 18-25 years, because
the magjority of facial growth is usually complete
by 16-17 years of age *?. The late mandibular
growth which occurs in late teens as well as
earlier may influence the position of dentition
relative to maxilla and mandible ¥, So the
changes which occurring during occlusd
development could influence the occlusal contact
pattern *®. Also, the subjects who were more
than 25 years of age were excluded in the present
study, due to more mutilation and attrition of
dentition in those subjects ®*%°.

Examining functional occlusion on articulated
casts valid and reproducible method for occlusal
diagnosis . It was established that fully-
adjustable articulators have a large range of
adjustability in three dimensions %<7 5o
recording tooth contact by using a fully
adjustable articulator with a correct transfer
technique provide more accurate and
reproducible results.

The CPO group showed higher mesia
angulation for the mandibular second molar and
higher distal angulation for the mandibular
central and lateral incisors compared to GFO
group. While, non-significant differences were
found between the groups for all maxillary teeth
(Table 1). This may be due to the fact that the
mandible is the moving (functiona) jaw, so it is
more affected by other parts of the masticatory
system. Misch and Abbas ®® considered maxilla
as a force distribution unit and mandible as a
force absorption unit. In the mandible only
central, lateral incisors and second molar had
significantly different angulations between
groups; this may be related to the chewing
kinematics and bio-functional anatomy of
occlusion. The question here; is the chewing
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kinematic cause such a difference, or this
difference in crown angulation resultsin different
chewing patterns between groups? The effect of
occlusal factors on the function of the
masticatory system is controversial topic for
years ®?_ Some investigators hypothesized that
occlusion and facial form contribute to functional

varigtion ©*%? On the contrary, others &
suggested that functional parameters and muscle
activity patterns are dignificant  factors
contributing to occlusal schemes. Green et al. )
mentioned that in the second year of life when
the deciduous dentition reaches full occlusion,
the characteristics of the shape of the masticatory
cycle are finalized. Furthermore, Throckmorton
et al. ® added that the masticatory cycle do not
vary much throughout life. It is possible that
subjects with more vertical chewing patterns
would best fit a canine protected functional
occlusion scheme and those with horizontal
chewing patterns would prefer more latera
freedom that would be consistent with group
function . In conclusion there is a cause and
effect relationship between occlusal parameter
and type of chewing cycle or kinematic. The
more horizontal chewing cycle in GFO may be a
causative factor for the difference in crown
angulations between groups in regard to
mandibular anterior segment. This may be
explained by that, the horizontal chewing cycleis
associated with more horizontal (lateral) forces
that transmitted from canine to mandibular
anterior segment. Thus these teeth are in
angulation more toward midline when compared
with the same teeth of CPO group in which
chewing cycle is more vertical. The vertical
chewing kinematic in CPO and the direction of
masseter muscle fibers, may result in more
mesial angulation of the mandibular 2™molar to
be parallel with this muscle fibers (2™ molar is
near the masseter muscle).

Inclination of the posterior teeth may be of
great importance in functional occlusion because
of their direct relationship with latera
mandibular movement. The results of this study
showed that there is a general increase in the
palata inclination for maxillary posterior teeth,
and lingual inclination of mandibular 2"
premolar, 1% molar, and 2™molar in GFO group
when compared with the same teeth in CPO
group. Only maxillary 2™ premolar, 2™ molar
and mandibular 1¥molar, showed statistical
significant differences between groups (Table 2).
These results may be explained by that; in CPO,
the vertical chewing pattern helps to prevent the
repeated lateral forces, and provide disclusion of
the posterior teeth early during lateral mandibular
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movement. In addition to Lee ®®who mentioned
that the more vertical guidance by the canine
helps to prevent the upper and lower posterior
teeth from colliding as the mandible moves
toward centric position, we can point that the
horizontal chewing pattern in GFO may leads to
the lateral enmeshment of working side posterior
teeth, make the disclusion or opening of the
working side posterior teeth more difficult and
shorten the chewing stroke leading to repeated
lateral forces on these teeth. Based on what
previoudy mentioned, the repeated lateral forces
resulted from collision of mandibular posterior
teeth with the opposing maxillary teeth during
mandibular laterotrusive movement would result
in more lingua inclination of mandibular
posterior teeth in GFO group compared with the
same teeth in CPO group. But only the
mandibular  1¥molar showed a significant
difference between groups which can be
explained by the more paata inclination of the
opposing maxillary 1¥molar compared to the
adjacent teeth, so during laterotrusive mandibular
movement, the palatal incline of the buccal cusp
of the maxillary 1¥molar clashes with the buccal
cusp of the mandibular one resulting in more
lingual inclination of the mandibular 1¥molar.
When the mandible returned back to intercuspa
position at the end of its latera movement, the
lingual inclines of the buccal cusps of the
mandibular posterior teeth contact with the
bucca inclines of the palatal cusps of the
opposing maxillary teeth, which may be aso
attributed to the more palatal inclination of the
opposing teeth. Since the mandibular 1% molar
had more lingual inclination when compared
with the adjacent teeth, making the cusps of this
tooth to be shorter or lower when compared with
other teeth. So it has less effect on the opposing
tooth during this movement. That’s why only
maxillary 2™ premolar and 2™molar have a
significant increase in their palatal inclination in
GFO. Mandibular central incisor shows less
labial inclination in CPO than in GFO group.
This result may be explained by that such
inclination may increase the vertical overlap of
the teeth as a functional mechanism to keep
mandibular guidance more anteriorly as anterior
teeth have a mechanical advantage over posterior
teeth because they are farther from the fulcrum
(TMJ). This inclination of mandibular central
incisors is more relevant to mutually protected
occlusion.

The vertical canine overlap showed a highly
significant difference between CPO and GFO
groups which is a logical result. During latera
excursion, cusp tip of the mandibular canine
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moves along the palatal surface of the maxillary
canine, so the more vertical overlap, the longer
and more vertical chewing stroke, resulting in no
posterior contact and canine protected occlusion.

Maxillary canine cusp tip to embrasure
occlusal pattern showed a highly significant
difference between CPO and GFO groups. The
position of maxillary canine cusp tip near the
center of the opposing embrasure may result in a
longer and more vertically directed chewing
stroke. Maxillary 1¥molar mesiobuccal cusp to
opposing groove occlusa pattern showed a
highly significant difference between CPO and
GFO groups. As shown in table (4), the maxillary
1¥molar mesiobuccal cusp tip tends to position
more anteriorly to the opposing groove in GFO
group. This may be explained as this position
will result in longer path of the mandibular 1%
molar mesiobuccal cusp aong the palatal incline
of mesiobuccal cusp of the maxillary 1¥molar
and this longer path prevent early disclusion of
this tooth during lateral mandibular movement
and vice versain CPO group.

Significant difference between CPO and GFO
group was observed in relation to the arch form
analysis. The mgjority of CPO group was with
harmonious forms between maxillary and
mandibular dental arches. On the other hand,
22.58% and 25.80% from the total sample had
score (0) in GFO and MFO groups respectively.
This means that factors other than the arch form
may be implicated in these results. However, the
probability of occurring GFO is high when there
is disharmony in arch form between maxillary
and mandibular dental arches, while coordination
between maxillary and mandibular dental arches
forms does not mean that it will necessarily end
with CPO. So, other factors collectively with
arch form harmony should be taken in
consideration in regard to functional occlusion.
The finding of this study may be explained as
follow: in case when the mandibular arch was of
narrow form and the maxillary arch was of mid
form, during lateral movement, mandibular
posterior teeth contact maxillary posterior teeth
before canine, so the canine will be away from
guiding mandibular movement and disclusion of
posterior teeth resulting in GFO. On the other
hand, when the mandibular arch was of mid form
and the maxillary arch was of narrow form,
contact during lateral excursion occur firstly in
canine, but due to the wider mandibular arch, the
maxillary canine unable to withstand a full range
of mandibular movement, so that the canine
become out of contact earlier than other teeth
posterior to it leaving the guidance function for
the posterior teeth ending with a GFO.
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As a conclusion; in order to achieve canine

protected occlusion when functional occlusion is

considered

in addition to the normal static

occlusion as an orthodontic treatment goals,

some significant

points must be obtained

collectively:

1

R
1

10.

11.

12.
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Sufficient vertical canine overlap which is the
most important determinant factor for
functional occlusion pattern

Position of canine cusp tip at the center of
opposing embrasure or within one millimeter
anterior to it.

Position of the mesiobuccal cusp tip of the
maxillary 1st molar at the center of the
opposing groove or within one millimeter
posterior to it

Keep harmony between maxillary and
mandibular dental archesforms.
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Table 1. Descriptive statistics for crown angulation (in degree) of maxillary and mandibular
teeth in CPO and GFO groupswith comparison between groups

Groups .
'df=122" Min. | Max. | Mean | SD | SE | t-test P-value

L CPO 0 8 3.63 | 1.96 | 0.25
Central incisor GEO 0 10 367 12051026 -0.128 | 0.899 NS

L CPO 0 12 5.88 | 2.58 | 0.33
Lateral incisor GEO 0 14 617 12821036 -0.603 | 0.548 NS

. CPO | -1 | 15 | 537 | 322|041
Canine GFO | -1 | 15 | 534 [ 326|041 2064|0949 NS

Arch Teeth

>
.‘=§ 19 Premolar oot oo 2o0 0% 013 | 0897 NS
= | 2 premolar oot S0 0% 0750 | 0449 NS
1% Molar (C;E((; _% ii 451:2513 é:ig 8:21 1467 | 0.145 NS
2IMolar oot oo e 0921 0006 | 0995 NS
Central incisor g::g ? é éi(l) 21_'169 é) '228 2274 | 0025 S
Lateral incisor (—cro——2—t—o>—=0T L2950 08 1 9269 | 0025 s
5 Canine SO ro L 8 | OO | SBIDE 16a7 | 0202 NS
o] - . . . .
% 1% Premolar 8;8 g 71i3 ;gg g% (?:;3 -1.213 | 0.228 NS
= | 2premolar o2 | 0 | 9 | 286 |3241041) 4 06 0671 Ns

GFO -6 10 3.13 | 3.66 | 0.47

o CPO -5 10 347 | 272 | 0.35
1* Molar GEO 1 9 337 12371 03 022 | 0826 NS

q CPO | -1 | 14 | 532 | 31 ]039
2~ Molar GFO | -7 | 10 | 384 [324]041] 2° | 000 S
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Table 2: Descriptive statistics for crown inclination (in degree) of maxillary and mandibular
teeth in CPO and GFO groupswith comparison between groups

Arch Teeth 3{:1’5’23 Min. | Max. | Mean | SD | SE | ttest | P-value
Central incisor [—cro——=— 10— a0 7oe 022 0415 | 0679 NS
Lateral incisor (—cro—t ot oot oo tosg] -1 | 0319 NS

NECTmE se=c= i Py

s e ae i e

= | 2Premolar o0 1751 85 | 190 15410891 5 59 | 0016 s
1 Molar oo 100> 5T 000 g 654 | 0099 NS
TUEE EEAESE L peype
Central incisor (o —— 10— 2 A oeo ol 2255 | 0026 S
Lateral incisor [—cro—t 151 oot ear oo 1098 | 0274 NS

5 Canine %% 12625 z :g:‘g‘g E:gg §:§§ 0538 | 0561 NS

Q - -3J. . .

E 1" Premolar ' —GES 51 | 3 | 995 [546 060 27 | 078 NS

> | 2premolar oo o0 BB 351 | 0170 NS
TS EE SEAE U
TOHE EE i L DR

Table 3: Descriptive statistics for vertical canine overlap (mm) in CPO and GFO groupswith

comparison between groups.

Variable E;fr:i‘g; Extreme values | Mean SD SE t-test | P-value
Min. 2.06
B g _gr CPO Max. 255 3.203 | 0.626 | 0.080 0.000
58T Min. | 1.46 4048 1 g
>0 38 GFO - - 2.730 | 0.675 | 0.086
Max. 3.99

Table4: Intervals (mm) of buccal cusp to opposing embrasur e/gr oove occlusal pattern in CPO

and GFO with comparison between groups

Intervals Comparison
Tooth | Groups 21| 10| 0 | 01 | 12 | 225 L"‘ri't?g"d df | p-value
oro |Freq.| 0 0 | 31 | 13 | 14 | 4
Canine % | 0 0 | 50 [2097[2258] 645 | .00 | , | 0006
oro LFrea| 0O 1 | 13 | 17 | 28 | 3 : (HS)
% | 0 | 161 | 2097 | 27.42 | 4516 | 4.84
cro |Freq.| 0 5 | 30 | 13 | 12 | 2
1% % | 0 | 806[4839]2097[1935] 323 | .- , | 0375
Premolar GEO Freq. 0 3 21 19 15 4 ’ (NS)
% | 0 | 484 | 3387 | 30.65 | 2419 | 645
- Freq. | 1 1 | 18 | 15 | 23 | 4
Prelz”nolar CPO ™o 1161 | 161 | 2903 | 2419 | 37.10 | 645 | 8843 5 %\%?
GFO | Freq.| O 0 8 | 18 | 28 | 8
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% 0 0 |12.90]29.03 ]| 45.16 | 12.90
CPO Freq. 2 11 42 5 2 0
1 % 323 | 17.74| 67.74 | 8.06 | 3.23 0 18.462 0.002
Molar GEO Freq. 2 1 38 11 9 1 ' (HS)
% 323 | 161 | 6129 | 17.74 | 1452 | 161
CPO Freq. 2 4 42 7 7 0
2nd % | 323 | 645 | 6774|1129 1129| 0 5410 0.368
Molar GEO Freq. 2 1 39 8 10 2 ’ (NS
% 323 | 161 | 6290 | 12.90 | 16.13 | 3.23

Table5: Arch form for maxillary and mandibular archesin CPO, GFO, and MFO groups.

Groups | Score Arch form
0 18 (M)
_ 1 (W)
o No.=20 1(N)
% ‘W' Maxillary arch
1 'M' Mandibular arch
No.=2 'M' Maxillary arch
‘N' Mandibular arch
0 12 (M)
No.=14 2 (W)
8 4 'M' Maxillary arch
©) 1 ‘N' Mandibular arch
No.=8 4 ‘N' Maxillary arch
'M' Mandibular arch
0 12 (M)
_ 3(N)
8 No.=16 1 (W)
= 1 'M' Maxillary arch
No.=2 'W' Mandibular arch

Table 6: Arch form analysisin CPO, GFO, and MFO groupswith comparison among groups.

Groups Freq. and Per centages Arch form analysis Total CC Group difference
0 1 P- value
Freg. 20 2 22
CPO % Groups 90.90% | 9.10% | 100%
% Total 32.25% | 3.22% | 35.47%
Freq. 14 8 22 0.042
GFO % Groups 63.60% | 36.40% | 100% | 0.305 .(S)
%Total 22.58% | 12.90% | 35.48%
Freg. 16 2 18
MFO % Groups 88.90% | 11.10% | 100%
% Total 25.80% | 3.22% | 29.02%

Table 7: Arch form analysis (comparison between each couple of groups by Odds Ratio).
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Groups | OddsRatio P-value
CPO/GFO 5.714 P=0.031 (9
CPO/MO 1.250 P=0.832 (NS)
MFO/GFO 4.566 P=0.067 (NS)




