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Abstract

Introduction: Esthetics is the main factor in choosing orthodontic treatment. It can be difficult to identify an esthetic issue
because no two people think alike. When the line of dentition is rotated around a horizontal axis left-right, it is termed as roll.
We are therefore attempting to evaluate the lack of clarity in perception among different groups.

Aim: To assess and compare the perception of changing roll among orthodontists, dentists & laypersons.

Materials and Methods: Two standard extra-oral photographs of a subject, were digitally manipulated in terms of roll. A
sample of 120 evaluators [40 orthodontists, 40 dentists and 40 laypersons] judged both the images (original and altered) on
a visual analogue scale ranging from 1 (the least attractive) to 10 (the most attractive). The responses were then analyzed by
Statistical Package for Social Sciences 20.0 version.

Inclusion criteria: Participants from Central India residing for more than 2 years.

Results: The comparison of the VAS score assigned to images by orthodontists, lay persons and dentists (except orthodontists)
was done using Friedman test, followed by post hoc analysis. The comparison of the VAS score assigned to different images
by participants of any group was done using Kruskal-Wallis test. This was followed by post hoc analysis. A p value <0.5 was
considered statistically significant. Confidence interval was set at 95.0%. This revealed that dentists were able to identify roll
of 3 mm or more with significant difference. Orthodontists could identify roll at 1 mm itself, while laypersons found the image
with roll of 0 mm and 4 mm attractive.

Conclusion: The most attractive image in the opinion of the orthodontists were with 0 mm of roll, 0 mm and 4 mm of roll for
laypersons and 2 mm of roll for dentists.
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Introduction

Esthetics is the main factor in choosing orthodontic
treatment. One of the distinctive qualities of humans is their
ability to smile, which is significant when assessing facial
beauty. According to Langlois, a higher quality of life and
interpersonal success are strongly connected with having
a beautiful face [1]. It can be difficult to identify an esthetic
issue because no two people think alike.

Any asymmetry on the face is noticeable when smiling,
which might lessen facial attractiveness. The person could
become self-conscious as a result. Such asymmetries are
visible along many spatial planes. Only a few of them are
roll, yaw and pitch. In addition to terminology like vertical,
anteroposterior and transverse, three aeronautical rotational
terminologies—pitch, yaw and roll—are applied to describe
orientation of the line of occlusion and the esthetic line of
the dentition (Figure 1A). We have chosen the concept of
changing roll in our study.

Figure 1A: Pitch, Yaw and Roll [4].

Line of occlusion can be described as the curve passing
through the central fossa of each molar and across the
cingulum of the canine and incisors of the maxillary and
mandibular teeth [2]. In clinical analysis of modern times,
another curved line to distinguish the esthetic aspect of the
dentition is essential in evaluating anterior tooth display
called as the ‘esthetic line of dentition’ This line follows the
facial surfaces of the maxillary anterior and posterior teeth
[3]. Line of occlusion (red) runs along buccal cusps and
incisal edges of mandibular teeth, and along central fossae
and cingulae of maxillary teeth as given by Angle. Second line
(green), which follows facial surface of maxillary teeth and is
highly visible, is aesthetic line of dentition’ [3] (Figure 1B).
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Figure 1B: Line of occlusion and Esthetic Line of Dentition

[4].

When the esthetic line of dentition is rotated around a
horizontal axis left- right, it is termed as Roll. Roll addresses
the teeth’s vertical position when there is a difference
between the left and right sides. A transverse cant of the
occlusal plane is usually seen in connection to a skeletal
relationship, such as the interocular line, which makes it
easier for humans to perceive [4] (Figure 1C).

Figure 1C: Pitch, Yaw and Roll [4].

According to research, orthodontists are less tolerant
than laypeople when evaluating certain dentofacial traits.
Additionally, research has revealed that the general public is
less aware of the aforementioned traits than dentists. There
are, however, few studies that compare how orthodontists,
dentists, and laypersons perceive facial attractiveness, and
none that include the Central Indian population. Therefore,
we are attempting to evaluate any difference of opinion in
perception across various groups, if they exist.
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Aim and Objectives

To assess and compare the perception of changing roll among

a) Orthodontists
b) Dentists
) Laypersons

Materials and Methods

After ethical clearance for our study was taken from
the Ethical Committee of our college, consent was obtained
and a frontal view photograph of the chosen subject (one
female), with a posed smile and the surrounding gingival
tissues, lips and adjoining area was the first image taken in
the Departmental photographic setup.

In order to reduce any bias in the perception of the
smile, the second image was a cropped extra-oral frontal
view photograph produced with the aid of a cheek retractor,
without the confounding elements such as chin, nose and
cheeks. The chosen frontal smile was modified using Adobe
Photoshop 7 software for the purpose of the study.

Four gradual alterations were produced in the range of
1-4 mm from the original photograph in terms of changing
roll (Figure 2). These photographs were presented through
Google forms online. The link of the Google forms was
circulated through social media platforms such as WhatsApp
and Facebook groups among the population. The link of the
forms was opened from 01 Dec 2021 and closed on 10 Dec
2021. These photographs were presented to the evaluators
for the perception of facial attractiveness.

Figure 2: Occlusal cant images.
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Visual analog scale (VAS) with 1-10 markings was used
for the assessment of facial attractiveness and the evaluators
were asked to score on digital VAS score sheet. Attractiveness
in our study meant an ideal smile and unattractiveness meant
any deviation from the ideal. On visual analog scale, leftmost
position indicated (0)'very unattractive’ and the rightmost
position indicated (10) ‘very attractive’ smile (Figure 3).

10 centimetres

-
-

Very Unattractive Very Attractive

Figure 3: Visual Analog Scale.

o J

Evaluation of images were performed by 3 groups

e A -Orthodontists

e B - Laypersons

e (C-Dentists

e Inclusion Criteria: Participants from central India
residing for more than 2 years.

e Exclusion Criteria: Impaired vision; Colourblindness;
Evaluator’s age above 60 years

Data and Statistical Analysis

The data was added to the excel document. A sample
of 120 evaluators [40 orthodontists, 40 dentists and 40
laypersons] assessed the standard and the altered images on
a visual analogue scale ranging from 1 (the least attractive
image) to 10 (the most attractive image). The statistical
package for social sciences (SPSS) 20.0 version was used
to analyze data and descriptive statistics was performed.
The comparison of the VAS score assigned to images
by orthodontists, dentists (except orthodontists) and
laypersons was done using Friedman test, followed by post
hoc analysis. The comparison of the VAS score assigned to
different images by participants of any group was done using
Kruskal-Wallis test, followed by post hoc analysis. p value
<0.05 was considered statistically significant. Confidence
interval was set at 95.0%.

Results

The findings revealed that dentists and laypersons
scored similarly for images with a 4 mm roll. Orthodontists
scored roll of 4 mm lower than dentists and laypersons, with
the difference statistically significant. For orthodontists,
the VAS score assigned to images with different mm of roll
was significantly different (p value<.05). Furthermore, for
dentists and lay persons, the VAS score assigned to images
with different mm of roll was non-significantly different (p
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value>.05) (Table 1).
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VAS score
Group A (n=40) Group B (n=40) Group C (n=40) Chi-

Median | Inter-quartile range | Median Inte;;llll;rtile Median Inte;;llll;z:!rtile S‘?;?lze PvalueQ
0 mm 8.5 7.0-9.0 8 6.0-9.0 8 6.0-9.75 1.787 >.05 (NS)
1 mm 8 5.5-8.0 7 6.0-8.5 8 6.0-9.0 0.521 >.05 (NS)
2 mm 7 5.25-8.0 7 6.0-8.5 8 6.25-9.75 2.528 >.05 (NS)
3 mm 6 4.25-7.0 7 6.0-8.5 8 6.0-9.75 5.781 >.05 (NS)
4 mm 4.5 4.0-5.75 8 5.5-8.5 8 6.0-9.75 9.688 <.05(S)

Table 1: Comparison of perception of orthodontists, laypersons and dentists towards the images with different mm of roll.

Dentists and laypeople did not significantly differ in the
VAS score they assigned to the image with 4 mm of roll (p
value >.05), but orthodontists did. According to post hoc
analysis, the VAS score assigned to the images with 0 mm and
1 mm of roll was almost similar (non-significantly different)
however the score assigned to images with 2 mm, 3 mm
and 4 mm of roll was significantly greater (Table 2). The
orthodontists perceived the image with 0 mm of roll as most
attractive. For laypersons, 0 mm and 4 mm of roll were the
most attractive images but for dentists, the most attractive
image was with 2 mm of roll.

Groups P value
Group A vs Group B <.05 (Significant)
Group A vs Group C <.05 (Significant)
Group B vs Group C >.05 (Non-Significant)

Table 2: Post hoc analysis.

Despite this, the median VAS score assigned to images
with differentmm of roll was almostsame (8.0) forlaypersons.
In addition to this, dentists were able to identify roll of 3 mm
or more with significant difference. Orthodontists could
identify roll at 1 mm itself, while laypersons found the image
with roll of 0 mm and 4 mm attractive.

Discussion

In the field of Orthodontics, Edward. H. Angle gave the
classification of malocclusion and it was performed in the
sagittal plane which was the main drawback [5]. To overcome
this, Ackermann and Profitt in 1969, proposed that Angle’s
classification could be systematically strengthened by
evaluating the dental and skeletal relationships in all three
planes of space, not just in the sagittal dimension. In 2007,
the classification was further enhanced by including three
aeronautical rotational descriptors (i.e. pitch, roll and yaw)
which supplemented the planar terms (i.e. anteroposterior,

transverse and vertical) in describing the orientation of jaw
rotation with the esthetic line of dentition. When the esthetic
line of dentition is rotated around a horizontal axis left- right,
it is termed as Roll [4] Figures 4-8.
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Figure 4: Inter-group comparison of perception of
orthodontists, laypersons and dentists towards the image

with 0 mm of roll.
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Figure 5: Inter-group comparison of perception of
orthodontists, laypersons and dentists towards the image
\with 1 mm of roll.
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Figure 6: Inter-group comparison of perception of
orthodontists, laypersons and dentists towards the image

with 2 mm of roll.
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Figure 7: Inter-group comparison of perception of
orthodontists, laypersons and dentists towards the image

with 3 mm of roll.
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Smileis the defining factor for facial beauty in comparison
to soft tissue relationships at rest. Because of this, it’s crucial
to consider the features of smile and the interaction of the
dentition with the soft tissues of the face, both dynamically
and statically [6]. Various social groups have different
perspectives about smiling. The phrase “Beauty lies in the eye
of the beholder” has a literal meaning: that the perception of
beauty is subjective. In contrast to the lenient view of society
towards changing roll, an orthodontist and dentist have a
lower threshold for it.

Studies have been done to evaluate perception of
laypeople and orthodontist to mini- esthetics (tooth -lip
relationship, amount of tooth and gingival display, buccal
corridor and smile arc) and micro-esthetics (golden
proportion, height-width relationship, gingival heights, shape
and contour black triangles) and facial profile. The results
revealed that orthodontists had a lower threshold when
compared to laypersons [6-13]. In this study, the parameter
of occlusal cant (roll) is considered. Pitch, yaw and roll are
different from the above-mentioned parameters but are just
as important in evaluating the attractiveness of a smile. The
relationship between the alignment of the dentition with the
occlusal plane and the corresponding jaw bases affects the
treatment planning in orthodontics. Clinically, our research
showed that an orthodontist, as opposed to a dentist and
layperson, has a keen eye for recognizing and correcting
smile irregularities. The lack of research on the perception of
changing roll led to the necessity for this study.

Randhawa GK, et al. [14] conducted a study that compared
the perception of dentists and orthodontists to altered dental
esthetics which included pitch, yaw and roll. Data collected
from a sample size of 80 was analyzed using unpaired t-test.
Their study results showed that an orthodontist could identify
roll of 1 mm while dentists could identify roll of 3 mm or more.
For 3 mm and 4 mm of roll, there was significant difference
in orthodontist (p=0.00277) and dentist (p=0.0029) scores.
Their study was done only on the smile and mouth region
which included parameters like pitch, yaw and roll showed
that orthodontists were more perceptive to changes in
occlusal cant (roll) and midline shift (yaw). Studies like these
enlighten us how different professionals view smile as per
their knowledge and insight [14].

The result of the present study is consistent with the
results of Randhawa GK, et al. [14]. An additional group of
laypersons was added to the evaluators in present study. All
evaluators gave higher scores to images displaying 0 mm of
roll, showing that it is more esthetic and pleasing.

The median VAS score of dentists was 8.0 for 0-4 mm of
roll. Orthodontists had a median VAS score of 8.5 for 0 mm
of roll, 8.0 for 1 mm of roll, 7.0 for 2 mm of roll, 6.0 for 3
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mm of roll and 4.5 for 4 mm of roll. The median VAS score of
laypersons was similar to dentists in terms of 0 mm and 4 mm
of roll. Roll was not as easily recognizable in the study. Thus,
the study found that orthodontists and dentists had different
perceptions of the aforementioned differences in roll, with
orthodontists being more sensitive to images with changed
roll. Post hoc analysis revealed p = <.05 to be significant for
orthodontists with dentists and laypersons while it was non-
significant between laypersons and dentists.

Subsequently, research on the qualitative assessment of
changing roll is subjective and varies between individuals.
There is little research done on perception of changing roll
but we could not find any quantitative assessment for the
precise measurement of roll in English literature. Ravi ], et al.
[15] invented a simple chairside device called as the ‘Cant-o-
meter’ which includes a bite plane that is compatible with the
patient’s arch form. This bite fork is affixed to a gyroscopic
sensor which displays the value of roll and pitch once the
patient bites on the bite plane. This developed device could
sequentially measure the correction of roll by orthodontic
treatment and orthognathic surgeries.

The present study focused on the smile and facial region.
When we see a person’s whole face with smile rather than
just smile and mouth region, the results may change. Until
now, we have been viewing only cropped smile which may
interfere with a layperson’s perspective. Furthermore, there
is scope for research on perception related anomalies among
various groups of individuals which would be enlightening.
Additional investigation with a larger sample size including
diverse population, would be beneficial for the interplay of
various malocclusions, in all three planes of space, on roll,
and vice versa.

Conclusion

Our study’s findings from the Central Indian population

demonstrate that -

1. Orthodontists, dentists & laypersons have different
perceptions of changing roll.

2. Orthodontists were significantly more perceptive to the
changes in the occlusal plane than dentists.

3. The threshold for roll is Imm for orthodontists and 3
mm for dentists.

4. Laypersons were significantly less perceptive to the
changing roll than orthodontists and dentists.
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