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ABSTRACT
Aims: This study aimed to compare the effects of factors affecting smile design on aesthetic perceptions in different occupational

groups.
Methods: For this study, a questionnaire form was prepared including 42 modified photographs obtained by incorporating
different levels of changes in the factors affecting smile design such as gingival visibility, incisal embrasure, buccal corridor,
incisor visibility, midline, smile line, vermilion height of the lips, golden ratio, and diastema within a photograph of a woman
and a photograph of a man. Voluntary participants were asked to evaluate each photograph in terms of aesthetics and mark the
most appealing options on VAS and Likert-type scales.

Results: Fine arts faculty graduates reactedto the differences in the images more positively than the other participants.
Restorative dentistry specialists gave higher scores to the smile criteria most liked by all participants compared to other
participants, while the criteria that were least liked by all participants received the lowest scores in this group. They gave answers
in parallel with the values accepted as ideal. Male and female models were found to be more aestheticwhen golden ratio, incisal
embrasures and the midline were not changed, the gingiva covered the central teeth by 1 mm, the lip vermilion height was
increased by 2 mm, the line drawn from the incisors of the maxillary anterior was parallel to the lower lip’s curvature, the
visibility of the central incisorswas 3 mm, and no diastema.

Conclusion: We determined that profession and education do not always have the same effects on aesthetic perceptions. We
suggest that the most appropriate results can be achieved in terms of diagnosis and treatment in aesthetic dentistry when the

personal tastes of individuals are supported by data from the relevant literature.

INTRODUCTION

Demands and expectations for aesthetic dentistry have
changed in recent years as individuals have become more
visible on social media, and the need for knowledge and
experience in dentofacial aesthetics inspired by beautiful
faces and smiles and smile aesthetics has increased.’® In
order for treatment results to be satisfactory, the criteria
for smiles should be considered in more detail in the
planning process.® In smile analysis, the amount of the
visible teeth and gingiva in the smile, the smile arc, tooth
ratios, gingival height and contour, the relationship
between the tooth midline and the midline of the face, the
relationship of the occlusal plane with the interpupillary
and commissural line, and the shape and color of the teeth
should all be evaluated.” In order to determine all of the
criteria and factors affecting these outcomes, all details of
the teeth should be investigated and carefully evaluated.®
To ensure that treatmentsprovide ideal aesthetic results,

some clinical guidelines should be taken into account.
However, the fact that aesthetics is a subjective concept
makes it necessary to question these reference parameters
according to individual tastes and cultural differences.’ In
the literature, it is observed that different criteria such as the
golden ratio, buccal corridor, smile arc, gingival visibility,
incisal embrasure, visibility of incisors, vermilion height of
the lips, midline, and diastema are considered in different
combinations and the perceptions of different occupational
groups have been evaluated.'*

This study aimed to examine perceptions of changing
aesthetic parameters among different occupational groups
using a visual analogue scale (VAS) and a Likert-type scale
to determine the ideal values of smile criteria for smile
design. The hypothesis of the study was that there would
be differences in aesthetic perceptions among occupational
groups.
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METHODS

Ethics committee approval for the study was obtained
from the Ethics Committee of the Dicle University Faculty
of Dentistry (Date: ........ , Decision No: ......... ). All procedures
were carried out in accordance with the ethical rules and the
principles of the Declaration of Helsinki. A total of 315 people,
including fifth-year dentistry students, general dentists,
restorative dentistry specialists, orthodontists, dental prosthesis
laboratory technicians, graduates of the faculty of fine arts,
and non-dentists, were divided into seven groups according to
their professions. Photographs of a male and female model who
signed consent forms were used as the reference photos. The
reference photographswere created with right and left buccal
corridor widths of 2%, upper central incisor visibilityof 4mm
and gingival visibility of -1 mm for the upper central incisors
(i.e., gingival margins of the upper central incisors covered
by the upper lip line), overlapping facial midline and dental
midline, and smile arc parallel to the lower lip curve. Nine
smile components were modified using the Adobe Photoshop
CC 2014 program within the original reference photos and
33 modified smile photos were created. The changed smile
components included the golden ratio, buccal corridor, gingival
visibility, lip vermilion height, smile arc, incisal embrasures,
incisor visibility, dental midline, and diastema.

Figure 1.Reference photos for maleReference photos for female

The modified photos were created as follows:

« Golden ratio or less than or greater than 60% (Figure 2),

 Buccal corridor width 10%, 15%, 22%, 28% (Figure 3),

o Visibility of the gingival created via gradually increasing
by 1 mm over the reference photographs (Figure 4),

o Height of the lip vermilioncreated via gradually increasing
the intervals by 0.5 mm over the reference photographs
(Figure 5),

o Smile arc created straight and reservedin the reference
photographs (Figure 6),

o Incisal embrasure of ideal size, enlarged, equal,
reducedand without embrasure based on the reference
photographs (Figure 7),

« Central visibility created via gradually decreasing and
increasing by 0.5 mm over the reference photographs
(Figure 8),

o The midline created by gradually shifted to the left at 0.5
mm intervals over the reference photographs (Figure 9),

« The diastema created via gradually increased by 0.5 mm
intervals over the reference photographs (Figure 10).

Separate VAS and Likert-type scales were added to a
questionnaire formfor each photograph. The VAS consisted
of a ruler with labels ranging from 0 to 10 while the five-
point Likert-type scale consisted of a linear sequence ranging
from Very Ugly to Ugly, Undecided (Neutral), Beautiful, and
Very Beautiful. Voluntary participants were asked to evaluate
each photograph aesthetically and mark the most appealing
options for them according to the VAS and Likert-type scales.

Figure 2. Male model, Golden ratio 60%, golden ratio greater than 60%,
golden ratio less than 60%

Figure 3. Male model, buccal corridor 2%, buccal corridor 28%

Figure 4. Male model, gingival visibility -1 mm, gingival visibility 3 mm

Figure 5. Male model, height of the lip vermilion0, height of the lip
vermilion 2 mm

Figure 6. Male model, smile arcparallel, smile arc straight, smile arc reverse

Figure 7. Male model, incisal embrasure ideal, enlarged, equal, reduced,
absent
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Figure 8. Male model, central visibility 3 mm, Central visibility 5 mm

Figure 9. Male model, midline not shifted, midline shifted 2.5 mm to the
left

Figure 10. Male model, diastema not formed, diastema formed 2 mm

Statistical Analysis

The data obtained in this study were analyzed using the
IBM spss 21 package program. Data were analyzed using
Shapiro Wilk’s, two-way ANOVA, Kruskal Wallis-H tests
and post-hoc multiple comparison test.

RESULTS

Fine arts faculty graduates reacted to the differences
in the images more positively than the other participants.
Restorative dentistry specialists gave higher scores to the
smile criteria most liked by all participants compared to
other participants, while the criteria that were least liked by
all participants received the lowest scores in this group. They
gave answers in parallel with the values accepted as ideal.

Male and female models were found to be more aesthetic
when the golden ratio, incisal embrasures and the midline
were not changed, the gingiva covered the central teeth by 1
mm, the lip vermilion height was increased by 2 mm, the line
drawn from the incisors of the maxillary anterior was parallel
to the lower lip’s curvature, the visibility of the central
incisors was 3 mm, and no diastema.

In all professional groups, images with a golden ratio
of less than 60%, a buccal corridor width of 28%, a central
visibility of 5 mm, and a gingival visibility of 3 mm were
the least liked.It was determined that the photographs in
which the height of the lip vermilion was not changed, the
smile arch was reversed, the incisal embrasures were absent
or reduced-enlarged, the midline was shifted 2.5 mm to
the left, and the diastema was formed were not liked by any
professional group. There was strong agreement between the
ratings on VAS and the Likert scale.

Table 1. Results related to the golden ratio, buccal corridor,
and gingival visibility in the Likert scale for evaluating
photographs of male models.

Dig Hekimi
Olmayan
Bireyler
| Ogrencisi
§ i 3 § 3 § § § § &
ENKAF BERF BERE BEAE BCAF BEAF B
AltinOran | 376 061 362 058 34 058 | 353 069 36 069 353 079 358 066 0336
%60
AltnOran | 269 09 304 | 093 276 088 282 | 065 271 104 342 097 28 081 0001 |
%60'dan
Biiyiik
AltnOran | 273 084 251 | 082 269 079 229 | 082 251 101 329 089 264 098 0001
%60'dan
Kiigiik | |
Bukkal 416 | 074 367 071 389 053 376 057 378 064 376 053 364 068 Q01
Koridor %2
|Bukkal | 238 061 238 | 061 236 048 2 | 064 227 084 26 078 242 069 001
Koridor %15
Bukkal 176 065 198 | 069 149 051 176 08 213 079 238 068 22 059 0001
Koridor %22
Bukkal | 362 058 34 062 362 049 33 057 362 078 362 071 356 081 0143
Koridor %10
Bukkal 1147 05 16 062 138 | 049 164 071 191 07 191 | 07 | 191 07 0001
Koridor %28
Dig eti 260 06 362 058 34 058 351 | 069 36 069 355 079 353 066 033%
goriiniirligi
Tmm | | |
Di eti 162 | 05 207 | 065 207 072 | 207 065 | 198 069 | 244 076 224 068 0,028
gorinirliigii
Dig et 358 062 333 | 067 327 | 069 | 34 054 353 073 387 069 34 078 0001
gorlinarligi
0
Disei | 207 | 049 304 | 093 276 | 088 282 | 065 | 269 104 | 342 097 | 28 081 0001 |
gbriinirliigii
2mm
Dig et 378 052 34 | 072 347 | 073 353 | 069 | 342 089 398 078 356 059 0002
goriinirligi
~Tmm

Table 2. Results related to the height of the lip vermilion,
the smile arch and incisal embrasures in the Likert scale for
evaluating photographs of male models.

Ortodonti Dig Dig Protez Dig Hekimi
Uzmani Hekimligi 5. | Laboratuvar Olmayan
Teknisyeni Bireyler
3

Dudak V.Y X

05mm 3
Dudak V.Y 358 | 058 327 | 089 | 349 | 051 | 344 078 | 327 089 | 349 | 094 329 10 | 0512

1,5mm ) |
DudakV.YO | 291 079 282 081 | 244 059 | 247 081 | 262 081 316 098 282 08 0001

Likert 1
Dudak V.Y 324 061 | 324 071 | 329 051 | 304 071|313 079 | 35 089 278 | 08 0001

1mm 2
Dudak V.Y 376 | 061 | 351 | 073 | 376 043 | 369 | 063 | 327 | 094 | 35 | 101 333 09 0009

2mm 3
Giilimseme 32 079 | 321 | 091 376 | 067 304 109 | 318 | 103 | 353 | 094 313 | 06 | 0239

Arki Diiz 9
Gillimseme | 267 088 = 273 103 289 078 28 11 | 253 | 106 | 29 | 093 | 267 | 08 | 0258

Arki Ters 5
Gillimseme | 349 079 | 322 093 | 356 062 273 103 347 | 089 382 075 342 | 08 0001

Arki Paralel 7
267 | 056 316 074 | 344 089 291 097 | 28 | 089 327 065 302 10 0001

6
398 | 05 36 062 | 38 05 | 369 | 067 | 349 097 | 382 | 081 | 347 | 08 0014

1
238 | 061 242 | 103 264 083 233 088 | 178 1 26 [ 112 253 | 11 | 0001

4
236 | 061 | 267 | 095 233 | 06 24 | 084 | 207 | 11 253 | 131 211 11 0,036

5
267 | 052 289 071 269 056 271 079 278 09 302 097 284 09 0578
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Table 3. Results related to the central visibility, midline and  Table 5. Results related to the height of the lip vermilion,
the smile arch and incisal embrasures in the VAS scale for
evaluating photographs of female models.

diastemain the Likert scale for evaluating photographs of
male models.

Dis Dis Protez

i if Dig Protez Dig Hekimi
Helimbi 5. Dis Tedavisi Laboratuvar
Smf Uzmani Teknisyeni
Uzmam Ogrencisi Mezunu
; ; [ : .
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696 228 62 174 691 | 186 584 263 624 237 691 153 616 226 0102
289 061 289 078 307 069 284 104 276 098 316 1 | 28 091 038
373 238 389 | 252 | 407 | 226 353 269 3 235 364 259 378 244 0354
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393 229 487 202 518 | 245 393 252 373 232 431 263 369 228 0014
16 069 162 065 149 055 149 063 138 065 173 065 164 08 0132
391 067 | 331 073 | 364 065 344 069 344 101 376 068 32 | 084 0001
_ Table 6. Results related to the central visibility, midline and
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| ‘ ‘ diastemain the VAS scale for evaluating photographs of
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Table 7. Correlation results of the relationship between VAS and the

Likert scale in female model photographs(The p value is 0.001 and the
n value is 315).

r value (p= 0.001 n=315)

Golden ratio 60% 0.890**
Golden ratio <60% 0.887**
Golden ratio >60% 0.814**
Buccal corridor 2% 0.865**
Buccal corridor 10% 0.857**
Buccal corridor 15% 0.868**
Buccal corridor 22% 0.872**
Buccal corridor 28% 0.905%*
Gingival visibility -1 mm 0.904**
Gingival visibility 0 0.832**
Gingival visibility 1 mm 0.804**
Gingival visibility 2 mm 0.862**
Gingival visibility 3 mm 0.828**
Lip vermillion height 0 0.844**
Lip vermillion height 0.5 mm 0.873**
Lip vermillion height 1 mm 0.807**
Lip vermillion height 1.5 mm 0.861**
Lip vermillion height 2 mm 0.896**
Smile arc straight 0.841**
Smile arc reverse 0.833**
Smile arc parallel 0.841**
Incisal embrasure enlarged 0.831**
Incisal embrasure equal 0.840**
Incisal embrasure ideal 0.861**
Incisal embrasure reduced 0.865**
No incisal embrasure 0.856**
Central visibility 3 mm 0.848**
Central visibility 3.5 mm 0.845%*
Central visibility 4 mm 0.815**
Central visibility 4.5 mm 0.862**
Central visibility 5 mm 0.870**
Midline 0 0.847**
Midline 0.5 mm 0.837%*
Midline 1 mm 0.877**
Midline 1.5 mm 0.846**
Midline 2 mm 0.870**
Midline 2.5 mm 0.915%*
No diastema 0.869**
Diastema 0.5 mm 0.833**
Diastema 1 mm 0.810**
Diastema 1.5 mm 0.884**
Diastema 2 mm 0.827**

DISCUSSION

Aesthetic perceptions have changed in recent years as
individuals have become more visible on social media and
the demand for smile design has increased. This, in turn,has
increased the need for knowledge and experience in the
field of smile aesthetics. In order to increase the success in
diagnosis and treatment, criteria such as the golden ratio
and buccal corridor, smile arc, gingival visibility, incisal
embrasure, visibility of the incisors, vermilion height of the
lips, midline, and diastema must be considered. However,
it is also of critical importance to consider individual tastes
and differences in cultural aesthetic perceptions with various
scales to guide the process of treatment planning.

Since VAS and Likert-type scales are accurate, reliable,
and reproducible methods for the subjective measurement
of pain, they have been used in many studies evaluating the
factors affecting smile design.””*® In the present study, it was
aimed to use such scales to determine the consistency levels

S

among participants” aesthetic preferences by evaluating the
correlations between the scales.

The importance of smile aesthetics in recent years has
necessitated the need for physicians to pay more attention
to generally accepted criteria in diagnosis and treatment
planning. Sadrhaghighi et al."” evaluated effects on smile
aesthetics by changing the golden ratio of the lateral incisors
in their study. The difference in our study compared to the
study of Sadrhaghighi et al." lies in the evaluation of the
effects on smile aesthetics of changing the golden ratio of the
central incisor teeth along with the lateral incisors. In a study
by Amuasi et al.*® in which the presence of the golden ratio
was investigated in terms of the width of the upper anterior
teeth, it was suggested that the value obtained was different
from the accepted golden ratio value and the golden ratio
rule should definitely not be applied in restoring the anterior
teeth of patients. Contrary to that study, we concluded that
the golden ratio is a criterion that should be evaluated while
designing a smile.

Oshagh et al.?! created different sizes of buccal corridor
width as 2% (wide), 10% (medium-wide), 15% (medium), 22%
(medium-narrow) and 28% (narrow) and evaluated their
effect on smile aesthetics.Participants preferred wider buccal
corridors for the male model and narrower buccal corridors
for the female model. The 28% buccal corridor width for
both genders was not liked by our participants. In our study,
photographs containing buccal corridors of five different
sizes were created, and, in line with the findings of Oshagh
et al.** we concluded that wider buccal corridors for the male
model and narrower buccal corridors for the female model
were more appreciated by our participants. When the buccal
corridor width was 28% for both the male and female models,
it was deemed less aesthetically pleasing.

Roden-Johnson et al.?* and Ritter et al.?* evaluated the
effects of buccal corridors on smile aesthetics and concluded
that buccal corridors had no effects on aesthetics. Contrary
to those studies, we concluded that buccal corridors have an
effect on aesthetics.

In a study conducted by Sybaite et al.** the effect of
different amounts of gingival visibility (-6, -3, 0, 3, 6 mm) on
smile aesthetics was investigated.Gingival visibility of 0 mm
was aesthetically pleasing for all participants, while gingival
visibility of 6 mm was not liked by any occupational groups.
In a study by Maniyar et al.” gingival visibility was changed
as -3, -1, 0, 1, 3.5 mm, and 0 mm gingival visibility was
accepted as more aesthetic by all participants.In our study,
five photographs were created with different levels of gingival
visibility, including 0 mm, 1 mm, 2 mm, 3 mm, and -1 mm
(i.e., the gingival margins of the upper central incisors being
covered by the upper lip line). As a result, gingival visibility
of -1 mm was evaluated as being most aesthetic by all
participants for both the male and female models, followed
by gingival visibility of 0 mm. Gingival visibility of 3 mm
for the male and female models was not appreciated by any
participants.

In a study by Ioi et al.?® the upper and lower vermilion
heights were varied by increasing or decreasing the vermilion
height from -3 mm to 3 mm with 1-mm increments with
reference to the average vermilion height. In our study,
both the upper and lower vermilion heights were gradually
increased in line with previous studies.” Rahmati Kamel
et al.”” evaluated the vermilion height of the upper lip on a
main photo and three photos with variations of +2 mm, and
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they suggested that lips have a significant effect on smile
aesthetics. In their study, the photo with the upper lip’s
vermilion height reduced by 2 mm was considered as the
most aesthetic smile among all groups, while the photo with
the upper lip’s vermilion height increased by 2 mm was not
liked by the participants. In our study, the photograph in
which the upper lip’s vermilion height was increased by 2 mm
for the male and female models was evaluated as being more
aesthetic by all participants, while the photographs in which
the vermilion height was not changed were not liked by any
occupational groups.

In a study by Shabbir et al.?® in which the effects of smile
arcs (parallel, straight, or exaggerated) and buccal corridors
on smile aesthetics were evaluated, it was reported that
most participants preferred the parallel smile arc as the
ideal. Gaikwad et al.? also evaluated the effects of smile arcs
on smile aesthetics. Smile arcswere modified to be flat or
exaggerated. In their study, the “ideal” smile arc, in which the
lower lip touches and parallels the incisal edges of the upper
incisors, was the arc most admired by all groups. Consistent
with that study, parallel, straight, and reverse smile arcs were
created in our study and the most popular arc was found to
be the parallel smile arc.

Foulger et al.* created five photographs reflecting ideal,
equal, diminished, absent, and increased incisal embrasures,
and the ideal or equal incisal embrasures were evaluated as
being more aesthetic. The absence of incisal embrasures was
not appreciated by the participants. In our study, similar
to that previous study, five photographs of ideal, equal,
decreased, absent, and increased incisal embrasure were
used. Our findings are compatible with those of Foulger et
al. in terms of ideal and equal incisal embrasures being more
aesthetic, respectively. In our study, the absence of incisal
embrasures and their increased or decreased appearance were
evaluated asartificial appearances, and those photographs
were liked less by all participants compared to the ideal and
equal ones.

Jain et al.*! evaluated the effect of modifying photographs
according to the midline criterion for smile aesthetics using a
Likert-type scale. Participating dentists stated that a midline
shift did not affect the aesthetics and that shifting was
acceptable. Contrary to that study, our findings showed that
the midline criterion had an effect on smile aesthetics.

Ousehal et al.** evaluated the effect of upper midline
deviation on perceptions of smile aesthetics using a VAS. A
reference photograph was digitally modified with deviations
of 1 mm toward the left side of the patient. Dentists gave
significantly lower scores in response to all increased
deviations in the maxillary midline compared to non-
dentists.

In the study conducted by Talic et al.** dentists gave lower
scores to midline deviations greater than 1 mm compared
to non-dentists. It was concluded that dentists were more
sensitive to midline deviations.

As a result of our study, among participants from all
occupational groupsaccording to both scales, the reference
photographs in which the midline was not changed for the
male and female models were selected as the most aesthetic
photographs. For the male model, the photographs in which
the midline was shifted to the left by 1 mm, 1.5 mm, and 2
mmreceived the lowest scores from restorative dentistry
specialists compared to other participants. For the female
model, photographs in which the midline was shifted 1

mm and 2 mm to the left received the lowest scores from
restorative dentistry specialists. Thus, our findings are
similar to those of Talic et al.*® and Ousehal et al.*> and
we concluded that specialist dentists were more critical of
midline deviations than other participants.

Caramello et al.** evaluated the effects on smile aesthetics
of modifying photographs by increasing the vertical
dimensions of the maxillary incisors at intervals of 0.5 mm
(0 mm, 0.5 mm, 1 mm, 1.5 mm, 2 mm, and 2.5 mm) using
a VAS. In line with the approach of Caramello et al., the
visibility of the maxillary incisors was gradually changed at
intervals of 0.5 mm in our study.

Ousehal et al.** evaluated the effect of crown length on
perceptions of smile aesthetics using a VAS. The crown length
of the central incisors was shortened to 3 mm at increments
0f0.5 mm to shorten the crown length from the apex of the
gingival margin according to the baseline reference. Dentists
were more critical while evaluating crown length differences
than non-dentists.

As a result of our study, the photographs in which the
visibility of the incisors was 5 mm for the male and female
models were not liked by any occupational groups. In
accordance with the study of Ousehal et al.*> we found that
specialist dentists were more critical while evaluating the
visibility of the incisors compared to other participants. We
also observed that as the amount of visibility of the incisors
increased, the appreciation of the participants decreased, and
it was concluded that the vertical amount of visible maxillary
incisors significantly affected perceptions of dentofacial
aesthetics.

In the study conducted by Chaves et al.*® a video image
was created using photographs modified by 0.5, 1, and 1.5
mm. As a result, it was determined that the presence of
maxillary midline diastema significantly affected perceptions
of dentofacial aesthetics. Images without diastema orwith
midline diastema of 0.5 mm were liked, while images with
diastema of 1 mm or more were not liked.

Taki et al’® evaluated the effects of modifying
photographs according to smile criteria such as midline
diastema, gingival visibility, smile arc, buccal corridor,
central incisor length, and lateral incisor width. Four
modified diastema photographs of 0.5, 1, 1.5, and 2 mm
were created, with 0 mm as the baseline. All three groups
of participants aesthetically preferred the control image
without midline diastema, followed by midline diastema of
0.5 mm. In our study, similar diastema modifications were
used and we obtained similar results as participants preferred
no diastema or midline diastema of 0.5 mm. As a result of
our study, based on evaluations of photographs of both the
male and female models, it was determined that the presence
of diastema was the least aesthetically acceptable criterion
compared to all other smile criteria and that dentofacial
aesthetic criteriasignificantly affect people’s perceptions.

CONCLUSION

According to the results of our study, there was strong
agreement between the VAS and Likert-type scale evaluations.
Furthermore, when all occupational groups were compared,
it was found that restorative dentistry specialists were more
sensitive in terms of noticing the modifications applied to the
photographs, while graduates of faculties of fine arts assessed
the these changes more positively than the other participants.
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As well as the expectations and wishes of patients
who apply to dentistry practitioners for smile design, the
practitioners’ command of generally accepted criteria such as
the golden ratio and their experience with these applications
are also important for successful smile aesthetics. We found
that profession and education are not always equally effective
on aesthetic understandings. Therefore, we conclude that the
most appropriate results will be reached in terms of diagnosis
and treatment in aesthetic dentistry when the personal tastes
of individuals are supported by knowledge gained from the
relevant literature.
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