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Abstract

Introdouction:
The effect of education on esthetic perception

is still unclear. This study aims to compare the
perception of smile esthetics, under various con-
ditions, among general and specialist dentists.
Materials and methods:

A photograph of a woman’s smile was digitally
altered using a software image editing program.
Alterations were made tothe dental midline,
anterior gingival display, buccal corridor, gold-
en proportion, and upper lip vermilion border
height. The perception of smile in each of the
modified images were assessed by orthodontists
(n=15), prosthodontists (n=15), maxillofacial sur-
geons (n=15), esthetic and operative dentists
(n=15), and general dentists (n=20), and scored
using a Visual Analog Scale (VAS). The mean VAS
scores were calculated for each photograph.
Results:

The orthodontists were less tolerant in their
perception of a dental midline deviation, and
rated a 1mm shift as less attractive, whereas,
the maxillofacial surgeons perceived a smile
as less attractive when the midline was deviat-
ed by3mm. Dentists from all groups perceived
smiles with less gingival display and reduced ver-
milion height as the most attractive. In addition,
an average buccal corridor area was preferred
by most dentists in all groups.Golden proportion
in the anterior teeth was perceived as attractive
only by the orthodontists. In each image no sig-
nificant difference was discovered between the
scores of different groups of the participants.
Conclusion:

he range of perception and sensitivity about
each factor in specialists and general dentists
was different but the ideal image was the same.
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Introduction

During the course of evolution, humans have
learned to use their smile as presentation of the
state of joy. The effect of smiling, on social life
is undeniable.-? An attractive smile results from
the coordination between the teeth and the in-
tra-as well as extra-oral soft tissues.® Therefore,
a golden smile can be achieved by applying cer-
tain beauty standards that originate from various
sources such as, the principles of beauty in art,
the measured values of a certain race, and the
studying of a group of people who are generally
considered pretty.*® Yet, none of the values and
standards described in literature have proven to
be successful for clinical use.®

A recent study investigated the influence of or-
thodontic treatment, midline position, axial mid-
line angulations, buccal corridor, and smile arc
on the beauty of smile.” In addition, the golden
proportion a ratio that defines the dimensions be-
tween lengths, has been used in esthetic dental
treatment. Nevertheless, the role of education on
the judgment of beauty is still not clear.

In this study, we evaluated the perception of
beauty among general dentists, and those from
various dental specialties including orthodontics,
prosthodontics, esthetic and operative dentistry,
and maxillofacial surgery, based on the follow-
ing factors: dental midline deviation, anterior
maxillary gingival display, buccal corridor, ver-
milion height, and golden proportion in width of

maxillary incisors.

This cross-sectional study was performed at the
School of Dentistry, Medical Science Universi-
ty, Iran. Five groups of evaluators were included
in this study: general dentists (n=20); and den-
tal specialists (n=60) comprising orthodontists
(n=15), prosthodontists (n=15), maxillofacial
surgeons (n=15) and esthetic and operative den-
tists (n=15).

Standardized frontal extra oral photographs of
a young woman with ideally aligned teeth and
a pleasing smile were taken. The photographs
were digitally modified using Adobe Photoshop
CS8, and 20variations comprising combinations
of the factors, dental midline deviation, anterior
maxillary gingival display, buccal corridor, ver-
milion height, and golden proportion in width of

maxillary incisors, were created (Figures 1-6).
The photographs were grouped based on the
modifications made to the photographs as fol-
lows:

*Alteration group 1:dental midline deviation (n
=9)

The maxillary midline was progressively moved
by increments of 1 mm to the right and left, up to
a maximum of 4 mm (Figures 1, 2).

*Alteration group 2:buccal corridor (n = 5)

The photograph was modified to create dark
spaces (between the buccal surfaces of the max-
illary teeth and the corners of the mouth) of five
different sizes in the buccal corridors; (5%, and
10% (narrow buccal corridor), 15% and 20%
(average buccal corridor), 25% (wide buccal
corridor). (Figure 3)

*Alteration group 3:maxillary anterior gingival
display (n = 5)

Gingival exposure was studied by increasing and
decreasing the lip-gingival distance, and were
classified as G-2, covering 2 mm of the teeth
from the margin of the gingival; GO, at the mar-
gin of the maxillary central incisors; G2, 2 mm
increase in gingiva-lip distance using the labial
gingival margins of maxillary central incisors as
reference gingival; G4, 4 mm increase in gingi-
va-lip distance; and G6, 6 mm increase in gingi-
va-lip distance. (Figure 4)

*Alteration group 4: lip form (n = 3)

The vertical vermilion height was altered in-
creasing or decreasing the vermilion border of
the lip at the midline by 2 mm. (Figure 5)
*Alteration group 5: golden proportion (n = 3)
The golden proportion was evaluated by increas-
ing and decreasing the width of the lateral inci-
sors bilaterally, by 1 mm. (Figure 6)

There were 20 altered and 6 unaltered photo-
graphs in total. Each of the altered photographs
consisted of one modification and was assigned
an exclusive code. (Figures 1-6) All 26 photo-
graphs were arranged randomly in an album and
presented to the evaluators, who were then asked
fill out a questionnaire. The questions included
details such as age, sex, field, and level of educa-
tion of the evaluators.

Smile attractiveness in each photograph was as-
sessed by the evaluators, and scored based on a
10-point visual analog scale (VAS) with 0 indi-
cating the least attractive smile and 10 the most
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attractive. The evaluators were required to score
the photographs within the optional duration af-
ter viewing all of them from the first to the last
one.To test the reliability of our study, 10 evalu-
ators were selected randomly among the partici-
pants, and asked to score the photographs again
following the same procedure after a 2-week in-
terval. Statistical analyses were performed with
the statistical software SPSS V.22. One way
ANOVA with Tukey post hoc tests were used to
analyze differences between groups. AP<0.05
was considered statistically significant.

The overall intraclass correlation coefficient The
overall intraclass correlation coefficient (ICC;
with 95% confidence interval was 0.96 (0.85—
0.99).

A moderately high correlation coefficient for
reliability (0.88) has been reported while us-
ing VAS for the evaluation of dental attrac-
tiveness. The mean age of the participants was
31.9345.4.There were no statistically significant
differences between the ratings of males and fe-
males in each group (P=0.25). The VAS score for
the alteration groups 1-5 given by the orthodon-
tists, prosthodontists, esthetic and operative den-
tists, maxillofacial surgeons, and general dentists
are shown in Tables 1-5.The threshold levels at
which the general and specialist dentists per-
ceived smile esthetics in each alteration group
are depicted in Table 6.

Table 1. Mean visual analog scores for altered images in alteration group 1

Dental midline

Shift Mean

MO 6.93

M1 6.00

Orthodontists M2 4.667
M3 3.267

M4 2.200

MO 5.40

M1 5.533

Prosthodontists M2 3.800
M3 2.567

M4 1.600

MO 5.60

Esthetic & M1 5.467
et
M3 3.267

M4 2.133

MO 5.60

Maxillofacial M1 5.533
;i;g(;oa;lcsla M2 4.400
M3 3.267

M4 2.533

MO 6.37

M1 6.211

General Dentists M2 4.605
M3 3.842

M4 2.079

Std. Deviation F value P value

2.017
1.832
1.960
1.556
1.292
1.882
1.432
1.264
1.193
1.055
1.595
1.381
1.441
1.474
1.767
2.261
1.529
1.681
1.556
1.043
1.802
1.685
1.904
2.021
1.626

35.066 <0.001

24.259

<0.001

22.805

<0.001

17.665

<0.001

20.875 <0.001

MO, unaltered image; M 14, progressive shift ofdental midline in increments of 1 mm.
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Table 2. Mean visual analog scores for altered images in alteration group 2

Buccal Std. Deviation F value P value
Corridor

B5, B10 5.95 1.831 35.066 <0.001
Orthodontists B15, B20 6.65 1.669
B25 4.60 1.454

B5, B10 5.23 1.682 4.900 <0.016
Prosthodontists B15, B20 5.40 1.882
B25 4.47 1.506

B5, B10 5.73 1.740 3.526 <0.044

Esthetic &operative
Denti B15,B20 5.66 1.595
entists

B25 5.27 1.534

B5,B10 6.03 1.870 4.263 <0.025

Macxillofacial
B15, B20 5.66 1.944
Surgeons

B25 5.00 1.890

B5, B10 6.21 2.218 4.470 <0.014
General Dentists B15, B20 5.84 1.802
B25 4.47 1.896

Five sizes of the dark spaces in the buccalcorridors: B5 and B10, 5% and 10%, respectively (narrow buccal corridor), B15 and B20, 15% and 20%,
respectively (average buccal corridor);andB25, 25% (wide buccal corridor)

Results from the ANOVA test showed that or-
thodontists were less tolerant in their evaluation
of dental midline discrepancies, and rated more
thanl mm shifts as less attractive, whereas,
prosthodontists, esthetic and operative dental
specialists, and general dentists found smiles
with more than 2 mm shift as unattractive. A
midline shift higher than 3 mm was perceived
as unattractive by the maxillofacial surgeons in
this study (Tables 1, 6).

Figure 1. Extraoral photographs from alteration group
1 displaying dental midline shift by 4mmto the right.
MO, unaltered image; M1-4, progressive shift in dental
midline by increments of 1 mm towards the right.

Fe e

— — —

Figure 3.Extraoral photographs from alteraion
group 2 displaying buccal corridor area. Five sizes

Figure 2.Extraoral photgraphs of dark space in the buccal corridors area shown: B5
from alteration group 1, displaying dental midline and B10, 5% and 10%, respectively (narrow buccal
shift by 4 mm to the left. MO, unaltered image; M1-4, corridor); B15 and B20, 15% and 20%, respectively
progressive shift in dental midline by increments of (average buccal corridor), and B25, 25% (wide buc-
1 mm towards the left. cal corridor)
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Figure 4.Extraoral photographs fromalteration group 3 diplaying
maxillary anterior gingival display. G-2, covering 2 mm of the teeth
from the margin of the gingiva; GO, at the margin of the maxillary
central incisors; G2, 2 mm distance between the gingiva and the
lip, using the labial gingival margins of maxillary central incisors
as reference (unaltered image); G4, 4 mm distance between the
gingiva and the lip; andG6, 6 mm distance between the gingiva and
the lip

Figure 5.Extraoral photographs fromalteration group 4 displaying
size of the upper lip vermilion border. LIPO, unaltered image; Lip-
2,2 mm decrease; and Lip2, 2 mm increase the height of vermilion
border

Figure 6.Extraoral photograph fromalteration group 5 displaying
the Golden proportion. Lat0, unaltered image; Lat-1, 1 mm decrease;
and Lat1, 1 mm increase in lateral incisor’s width.

10

As illustrated in Table 2, mean VAS scores for
altered images in alteration group 2 (size of buc-
cal corridor) revealed the average buccal corri-
dor (mean score of B15 and B20) as the most
preferred size for an esthetic smile; the ortho-
dontists were the most critical f this variable,
when compared the dentists in the other groups.
Table 3 shows the mean analogue scores for al-
tered images in alteration group 3 (gingival dis-
play). No gingival display without covering the
tooth was considered the most attractive among
all groups. Moreover, this variable had

the highest score when compared with the rest
of the variables in the study (Figure 7). Table
4 shows that the smile with the narrow lip (2
mm decrease in height of upper lip vermilion)
was considered as the most esthetic among all
groups. Table 5 shows the mean VAS scores for
the alteration group 5, and compares the percep-
tion of the existence of golden proportion in the
anterior teeth among the groups; orthodontists
considered the smile in unaltered photographs as
most attractive, whereas, the dentists in the other
groups preferred the smile with a 1 mm increase
lateral incisor width.

The results of ANOVA showed that there were
no significant differences in the scores between
the groups for each image. (P-values>0.05)

8
Deviation Display

Mean Scores
w

Golden
proportion

Buccal
Corridor

Vermilior|

Height —+—Specialists

—&— General Dentists

Plastic sergeons

Artists

e Laypeople

B25
Lat-1
3

= =2 3 3

Altered Images

Diagram 1. The perception comparison between the groups
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Table 3. Mean visual analog scores for altered images in alteration group 3

Gingival Display Mean Std. Deviation F value P value
G-2 6.27 1.486
GO 8.20 1.207
Orthodontists G2 6.93 2.017 38.158 <0.001
G4 2.87 2.642
G6 1.67 1.633
G-2 7.60 1.639
GO 7.47 1.552
Prosthodontists G2 5.40 1.882 32.895 <0.001
G4 3.93 1.100
G6 2.13 1.642
G-2 727 1.981
. GO 8.47 1.356
Esg'v";'cl)e‘fl‘gft‘;m' @ 5.60 1.595 45377 <0.001
G4 3.53 2.031
G6 1.57 1.345
G-2 5.60 2.028
_ _ GO 8.07 1.668
Ma"‘“‘g’gc;:l Sur- G2 5.60 2261 91.568 <0.001
G4 3.67 1.759
G6 1.53 1.060
G-2 7.00 1.856
GO 8.11 2.105
General Dentists G2 6.37 1.802 48211 <0.001
G4 3.89 2.052
G6 1.47 1.577

G-2, covering 2 mm of the teeth from the margin of the gingiva;G0,at the margin of the maxillary central incisors gingiva;G2, 2 mm distance from
the gingiva to the lip, using the labial gingival margins of the maxillary central incisors as reference (unaltered image);G4, 4 mm distance from theg-
ingiva to the lip;G6, 6 mm distance from the gingiva to the lip
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Table 4. Mean visual analog scores for altered images in alteration group 4

Vermilion Height Mean Std. Deviation F value P value
LIPO 6.93 2.017
Orthodontists LIP-2 7.07 2.774 12.896 <0.001
LIP2 4.53 1.624
LIPO 5.40 1.882
Prosthodontists LIP-2 6.40 1.363 9.218 <0.003
LIP2 5.00 1.298
_ _ LIPO 5.60 2.261
ESthet]‘)Cel‘fii"SIt’seratwe LIP-2 6.67 1.656 15.327 <0.001
LIP2 4.93 1.302
LIPO 5.60 1.595
Maxillofacial - Sur- LIP-2 6.87 1792 10.688 <0.002
geons
LIP2 4.80 1.633
LIPO 6.37 1.802
General Dentists LIP-2 6.53 2.412 8.512 <0.003
LIP2 5.05 1.870

LIPO, unaltered image; Lip-2,2 mm decrease; and Lip2,2 mm increase in the height of vermilion border

Table 5. Mean visual analog scores for altered images in alteration group 5

Golden Prportion Mean Std. Deviation F value P value
Lat0 6.93 2.017
Orthodontists Lat-1 4.67 1.995 15.730 <0.001
Latl 6.13 2.350
Lat0 5.40 1.882
Prosthodontists Lat-1 4.73 1.246 6.054 <0.014
Latl 6.53 1.751
. Lat0 5.60 1.595
Es?i‘veet'cDe‘fl‘g's’f:a' Lat-1 5.13 1595 4324 <0.036
Latl 6.40 1.995
Lat0 5.60 2.261
Ma"i“;icni:l Sur- Lat-1 5.20 1.765 9.183 <0.003
Latl 7.40 1.207
Lat0 6.37 1.802
General Dentists Lat-1 4.79 2.123 11.937 <0.001
Latl 7.05 1.870

LatO,unaltered image; -1,1 mm decrease; 1,1 mm increase in the width of the lateral incisors
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Table 6: Threshold levels of significance difference (mm) for altered images

Orthodontists Prosthodon-

tists

General Den-
tists

Cosmetic
Dentists

Maxillofacial-
Surgeons

2 mm

Midline Deviation | 1 mm

3 mm 2 mm 2 mm

Gingival Display 2 mm 2 mm Except cov-

ering tooth

2 mm Except cov- |2 mm 2 mm

ering tooth

Buccal Corridor 10% 20%

20% 20% 20%

Discussion

The quest for a better appearance is an issue
of considerable importance today. Among the
different factors involved, the esthetics of a
smile has a majorinfluence onthe perception of
an individual’s appearance and personality.®
9 Understanding the perception of esthetics is
extremely significant especially during dental
treatments. The present study compared the per-
ception of smile esthetics among dental special-
ists and general dentists. A standard photograph
of a young woman with an attractive smile was
used in this study. Alterations, based on dental
midline deviation, anterior maxillary gingival
display, buccal corridor, vermilion height, and
golden proportion were made to the photograph.
This approach aims to eliminate the possibility
of factors such as tooth alignment, color, and
size, among others, affecting the results.

The number of dentists participating in this
study was calculated in order to achieve suffi-
cient power, and significant statistical differenc-
es among the groups in the main outcome indi-
cate that the sample size was adequate. This is
not a representative survey, and population ex-
trapolation should not be performed. However,
since cultural aspects are important with regards
to esthetic perception, all dentists in this study
belonged to the same area; therefore, cultural
differences are unlikely to have biased the re-
sults. The VAS has been widely used for evalu-
ating subjective feelings, and has demonstrated
good levels of reproducibility and validity. 1% D
There was no significant statistical difference in
the mean scores between the male and female
dentists within each group, and hence, mean
scores of all dentists (both genders) were ob-
tained for each group. This is in contrast with
the findings of Geron and Wasserstein'?, where
females were found to be more tolerant of upper

gingival display.

There is a dearth of information in the literature
regarding the perception of dental asymmetries
on smile esthetics. The study by Sergio Pinho
et al comparing the impact of midline shift on
smile perception among orthodontists, prostho-
dontists, and laypersons revealed differences
between the groups; midline shifts were per-
ceptible at 1 mm by orthodontists, and 3 mm by
prosthodontists, while the laypersons did not no-
tice the midline shifts.(> Another study reported
that a midline shift of 2 mm was perceived by
83% of orthodontists.!” Furthermore, it has been
suggested that midline shifts greater than 2 mm
is perceived by most people, and orthodontists
and general dentists are the least tolerant of this
dental asymmetry.!> In contrast to our findings,
it has been reported that orthodontists classi-
fied smiles as least attractive when the midline
shift reaches 4 mm.'"® These conflicting findings
might be attributed to differences in the digital
manipulation of photographs, data collection in-
struments, or statistical tests used or sociocultur-
al aspects. Midline shift is an important factor
in orthodontics; therefore, it is natural for ortho-
dontists to be less tolerant.

Alterations in gingiva-to-lip distance have been
performed to determine the detection and percep-
tion of asymmetric dental discrepancies. Sarver
(Mbelieves that gingival display in a female was
the most ideal due of its youthful appearance.
The findings from our study are in concordance
with those reported recently, where slight tooth
coverage on a posed smile has been considered
as ideal."*?%The study by SantoshKummar et al.
demonstrated that orthodontists, unlike lay peo-
ple and general dentists who did not show any
threshold for unattractiveness, rated 2 mm of
gingival exposure as unattractive.?) However,
our results demonstrated that orthodontists and
general dentists rated up to 2 mm of gingival
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exposure as desirable, whereas, dentists belong-
ing to the other specialties considered gingival
exposures less than 2mm as ideal. Moreover, a
comparison of the scores obtained from all the
altered images revealed that gingival display was
considered as the most important factor affecting
the dentists’ perception of smile esthetics in this
study.

The average buccal corridor was perceived as
most attractive, in this study, when compared to
the extremely wide or narrow buccal corridors.
A broad smile (minimal buccal corridors) has
been considered as more attractive by lay people
and orthodontists as opposed to a narrow smile
(larger buccal corridors) in several studies. >
On the other hand, some studies have reported
that the buccal corridor space does not influence
smile esthetics.”-2¢2® In another study, Yang. I.H.
et al. concluded it is necessary to control the buc-
cal corridor area in order to achieve better smile
esthetics after fixed orthodontic treatment. *°)
In the present study, the buccal corridor was re-
ceived less importance when compared to gingi-
val display.

In a study evaluating the influence of the upper
lip vermilion border on smile esthetics, Craig R.
Scott et al. demonstrated an association between
thicker vermilion borders and attractiveness;
however, they also suggested that orthodontists
might have a tendency to provide treatment
based on their occupational focus, which may
not represent the subjective treatment needs of
the patient.C?

In the present study, all the dental specialists
considered the lips to have a considerable effect
on smile esthetics. In the study by Farkas and
Munro®Y,a thin vermilion border was consid-
ered more attractive among the participants in all
groups, whereas a thicker vermilion was consid-
ered unpleasant.
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