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The relationship between different levels i

of facial attractiveness and malocclusion
perception: an eye tracking and survey study

Merve Zorlu' and Hasan Camci'

Abstract

Introduction The aim of this study was to investigate the relationship between levels of facial attractiveness
and the perception of different types of malocclusion.

Methods A preliminary questionnaire was used to assign photographs of three female patients to low, moder-

ate, and high facial attractiveness designations. Seven modified photographs for each smile photograph of each

of these three patients were created. The evaluated photographs were as follows: PO: at rest position, P1: ideal smile,
P2:—2-mm (low) smile line, P3:+4-mm gummy smile, P4:+6-mm gummy smile, P5: maxillary anterior crowding, P6:
median diastema, P7: polydiastema. An eye tracking device and a questionnaire were used to collect data from ortho-
dontists, dentists, orthodontic patients, and laypeople.

Results Total fixation duration varied depending on the type of malocclusion, the level of facial attraction,

and the participants’ occupations. In general, orthodontists and dentists had higher total fixation duration scores
than orthodontic patients and laypersons. The maxillary anterior crowding photograph had the lowest visual analysis
scale score at each attractiveness level (low, medium, and high). Visual analysis scale scores became similar at each
attractiveness level only in the P4 photographs, and thus the difference in facial attractiveness disappeared.

Conclusion While a worsening of the ideal smile had a smaller impact on aesthetic perceptions in an individual
with low facial attractiveness, it had a significant negative impact on a person with high facial attractiveness. Anterior
crowding and diastema had a more negative impact on facial attractiveness than low or high smile lines.

Keywords Eye tracking, Facial attractiveness, Smile aesthetics, Malocclusion, Gummy smile

Introduction Facial and dental aesthetic perception are subjective
Good facial aesthetics have been a desirable physical fea-  concepts that can differ from person to person or from
ture in all societies for centuries [1]. Attractive people are  society to society [3, 4]. The literature is divided on the
perceived as more socially competent, intelligent, suc-  issue of whether dental attractiveness affects facial attrac-
cessful, and adorable [2]. As a result, the importance of tiveness. According to some researchers, dental aesthet-
facial aesthetics is growing by the day. ics have an impact on overall facial attractiveness scores.
Some studies, however, suggest that other facial struc-
tures have a greater influence on facial attractiveness and
can suppress smile aesthetics [5, 6].
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proportions of the face, and chin projections [7]. Mini-
aesthetics refer to the relationship of the teeth to the face,
whereas microaesthetics refer to the relationship of the
teeth to each other [8]. Many studies have shown that the
eyes are the first area that draws attention when looking
at a face, followed by the mouth [9]. However, when fac-
tors that negatively affect facial or dental aesthetics are
present, attention is drawn to these areas that negatively
affect facial harmony. For instance, the eyes are more
focused around the mouth when there is a condition pre-
sent that impairs the aesthetics of a smile [10]. So, can
micro or miniaesthetic elements be disregarded if one’s
macroaesthetics are excellent? In other words, is there
a relationship between the general facial attractiveness
level and the perception of the malocclusion type?

Currently, most people with malocclusion seek ortho-
dontic treatment for psychological and social reasons
rather than physical and biological ones. Malocclusion,
which reduces the aesthetics of smiles, can lead to a vari-
ety of psychosocial problems for individuals [11]. When
smiling, crowded teeth can significantly reduce one’s
facial attractiveness [5, 12, 13]. To the best of our knowl-
edge, no study has been published that investigates the
relationship between various malocclusions (e.g., median
diastema, crowding, polydiastema, gummy smile, low
smile line) and levels of facial attractiveness.

In recent decades, eye tracking systems have been
used to assess smile or general facial aesthetics percep-
tions. The pupil-corneal reflection technique is used in
the eye tracking system to record eye movements using
special software and equipment. The brain only records
information while the eyes focus on a point or area [14].
If a viewer finds a particular area of interest, their gaze
will be drawn to it [15]. In comparison with traditional
photographic survey studies that evaluate aesthetic per-
ception, the eye tracking system is more advantageous
because it can provide more objective findings [16].

The aim of the present study was to examine the rela-
tionship between the level of facial attractiveness (low,
moderate, and high) and malocclusion perception. Data
were collected from four different groups (orthodontists,
dentists, patients, and non-professionals) using both
questionnaires and an eye tracking device. The data were
examined comparatively.

Materials and methods

The research protocol of this study was approved by
the Afyonkarahisar Health Science University Clinical
Research Ethics Committee (ID:2022/124). All individu-
als whose photographs were used in the study, as well as
their legal guardians, were asked to sign informed con-
sent forms.
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A preliminary questionnaire was used to determine
photographs of three female patients with low, moder-
ate, and high facial attractiveness. Initial frontal rest
photographs of 15 women aged 14—-25 were chosen at
random from the archive for this purpose (Fig. 1). Indi-
viduals with significant facial asymmetry, scars, cleft lips
and palates, tattoos, fake eyelashes, or unusual hair styles
and colors were excluded from the study. Fifteen photos
were randomly organized, and 200 laypeople were asked
to rate their attractiveness on a scale of 1 to 10. The raters
were not made aware of the project’s goal in order to pre-
vent it from influencing the results. The photographs of
the lowest (15th) attractive patient (LAP), the moder-
ate (8th) attractive patient (MAP), and the highest (1st)
attractive patient (HAP) were determined based on the
results of the preliminary questionnaire (Fig. 2). Seven
modified photographs were created using the smile pho-
tograph for each of these three patients. The modifica-
tions were made using Adobe 2020 Photoshop software.
Many different variables have been evaluated in the lit-
erature when assessing the relationship between facial
attractiveness and smile aesthetics, including varying lev-
els of smile lines, black triangular areas, buccal corridor
widths, midline deviations, polydiastema, maxillary ante-
rior crowding, and midline deviation [17-20]. Accord-
ing to Ker et al., a+3.6-mm gummy smile has a negative
impact on facial aesthetics, whereas+2.1 mm of gingival
appearance is considered normal [21]. Therefore, +4-mm
and +6-mm gummy smile modifications were preferred
in the current study. In addition, common malocclu-
sions such as maxillary anterior crowding, median dias-
tema, and polydiastema were included in the study. The
modified photographs were as follows: P1: ideal smile,
P2:—2-mm (low) smile line, P3: 4-mm gummy smile, P4:
6-mm gummy smile, P5: maxillary anterior crowding, P6:
median diastema, P7: polydiastema. Finally, resting pho-
tographs (PO) of each patient were also added. As a result,
24 images in total were assessed for this study (Fig. 3).

The sample size was calculated using G power soft-
ware. The results of this analysis (alpha=0.05, effect
size=0.25, 1-B=power 0.80) revealed that at least 180
participants were required. Four different groups were
identified: orthodontists, dentists, orthodontic patients,
and laypeople. Fifty participants were planned for each
group in order to increase the study’s power, and 200
participants in total participated in the investigation. The
age range of the participants was between 18 and 50. The
exclusion criteria were the presence of a neurological dis-
order, recent drug or alcohol use that would impair cog-
nitive abilities, any eye or eyelid anomalies, severe visual
impairment, or use of photochromic glasses.

The Tobii X2-60 Hz (Tobii Technology, Stockholm,
Sweden) eye tracking device was used to record the
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Fig. 1 Photographs of the 15 female patients evaluated in the preliminary questionnaire

participants’ eye movements. The eye tracking device
was placed beneath and in the center of the computer
screen, and the distance between the participant and
the device was set at 60—65 cm (Fig. 4). Calibration was
performed prior to recording each participant’s eye
movements in order for the device to function prop-
erly. Each participant was then shown the 24 images at
random. The display time for each photo was five sec-
onds [16, 22, 23]. The+symbol appeared for one sec-
ond in the corners or the center of a white blank screen
in between each image. As a result, each patient’s eye
tracking records were taken in an average of 2.5 min.
For each photograph, the mouth area was selected as an
area of interest (Fig. 5). Total fixation duration (TFD)
parameters related to this region were used in the sta-
tistical analysis (Fig. 6).

After the eye tracking recordings, each participant
was asked to complete the questionnaire on the same
computer. In terms of attractiveness, participants gave
a score of 1 to 10 (visual analysis scale, VAS) to each of
the 24 randomly placed photographs [24, 25]. The ques-
tionnaire was also used to collect demographic data
from the participants.

Statistical analysis

All statistical analyses were performed using the SPSS.25
program. The Kolmogorov—Smirnov test was used to
examine the normality assumptions of the continuous
variables. The Kruskal-Wallis test was used for inter-
group comparisons, and the Bonferroni test was used
for post hoc analysis. For intragroup comparisons, the
Friedman test was used, and for post hoc analysis, the
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Fig. 2 Preliminary VAS score results for the 15 female patients

Bonferroni test was used. The significance value was
accepted as p<0.05 in all analyses except Bonferroni-cor-
rected multiple comparisons. Furthermore, Cronbach’s
alpha values for VAS and TFD scores were calculated
separately.

Results

The mean age of all participants was 26.6+6.54. The
average age of each participant group was as follows:
orthodontists 29+4.11, dentists 28.9+4.53, orthodontic
patients 20.8+4.31, and laypersons; 27.7+8.40. Cron-
bach’s alpha was 0.96 for the VAS scores and 0.97 for
the TFD scores.

Comparisons of TFD for the LAP photographs are
given in Table 1. Orthodontists and dentists generally had
higher TED values than patients and laypersons for all
photographs. Between laypeople and patients, there was
no statistically significant difference in TFD scores for
either the ideal smile photograph or other types of mal-
occlusion. The highest TFD scores for orthodontists were
P4 (1.91+1.38), P6 (1.82+1.15), and P5 (1.78+1.26).
The P4 image had the highest TFD score (2.29+1.41) for
dentists.

The VAS values for the LAP photographs are shown
in Table 2. There was no statistically significant differ-
ence between the groups when the P5, P6, and P7 VAS
scores were compared. P2, P3, and P4 scores were higher
for patients and laypeople than P5, P6, and P7. In other
words, anterior crowding and diastema had a greater
negative impact on facial aesthetics than low or high
smile lines. While the ideal smile photographs received

the highest scores in all the groups, the VAS scores
decreased in the presence of malocclusion.

Comparisons of the TFD scores of the MAP photo-
graphs are given in Table 3. The highest TFD value for
orthodontists was for P5 (2.03+1.29), but there was no
statistically significant difference between P3, P4, P5, P6,
and P7. P3, P4, P5, and P6 had the highest TED values in
the dentist group. The TFD values of patients and laypeo-
ple were generally found to be lower than those of den-
tists and orthodontists. The P4 photograph (1.51+1.57)
had the highest TFD value in the patient group. In the
group of laypeople, there was no statistically significant
difference between malocclusion type and the ideal smile
in terms of TFD value.

The VAS values for the MAP photographs are shown
in Table 4. In the intergroup comparison of VAS scores,
only the P3 and P4 photographs showed a statistically
significant difference. P4, P5, P6, and P7 had the low-
est VAS scores for orthodontists. P4, P5, and P6 in the
dentist group received the lowest scores. P5 had the low-
est VAS score for both patients and laypersons. In other
words, anterior crowding and diastema affected facial
attractiveness more negatively than low or high smile
lines. Ideal smile photos received the highest scores in all
groups, and there was no statistically significant decrease
in VAS scores due to a low smile line. The presence of a
6-mm gummy smile (P4), on the other hand, had a nega-
tive impact on the VAS score.

Comparisons of the TFD values of HAP photographs
are given in Table 5. For orthodontists and laypersons,
there were no significant differences in the TFD scores
of the ideal smile and other malocclusions photographs.
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Fig. 3 All the resting and modified photographs used in the main survey

The TED values were generally higher in the orthodon-
tist and dentist groups than in the patient and layperson
groups. The P5 photograph received the highest TFD
score in the patient group.

The VAS values for the HAP photographs are shown in
Table 6. In the intergroup comparison, there was no sta-
tistically significant difference in the VAS scores for P5,
P6, and P7. For the orthodontist, patient, and layperson
groups, there was no statistically significant difference
between the ideal smile and other malocclusion types
in terms of VAS scores. P4, P5, P6, and P7 photographs

had the lowest VAS scores in the orthodontist group. P4,
P5, P6, and P7 received the lowest scores in the dentist
group. P5 had the lowest VAS score for both patients and
laypeople. Ideal smile photos received the highest scores
in all groups, and there was no statistically significant
decrease in VAS scores due to a low smile line. The pres-
ence of a 6-mm gummy smile (P4), on the other hand,
had a negative impact on the VAS score.

The general VAS score averages for all participants are
given in Table 7. Differences in LAP and MAP VAS scores
decreased in the presence of an ideal smile (P1),+4-mm
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Fig. 4 Data collection with eye tracking system

Fig. 5 Identified areas of interests
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Fig. 6 Eye tracking system heatmap results

gingival smile (P3), maxillary anterior crowding (P5), and
diastema (P6 and P7). The maxillary anterior crowding
photograph had the lowest VAS score at each attractive-
ness level (LAP, MAP, and HAP). VAS scores became
similar at each attractiveness level only in P4 (6-mm
gummy smile), and thus the difference in facial attractive-
ness disappeared.

Discussion

There are numerous studies in the orthodontics literature
that evaluate facial attractiveness and smile aesthetics.
However, there are limited studies evaluating the rela-
tionship between facial attractiveness and malocclusion
[10, 26, 27]. Generally, a VAS scale is used in studies that
assess the aesthetics of the smile and face [18, 28]. There
are multiple factors that influence smile aesthetics (e.g.,
gingival level, tooth axis, lower lip curvature) and mul-
tiple factors that affect facial aesthetics (e.g., eye, nose,
face shape) [29, 30]. In the current study, in addition to a
VAS scale, an eye tracking device was used to determine
whether the variables were observed and for how long
the variables were focused on. Thus, the relatively sub-
jective VAS score was supported by more objective eye
tracking data.

Previous similar studies have used eye tracking devices
to investigate the effects of different buccal corridor
widths, midline deviations, gingival appearances, and
median diastema widths on facial attractiveness [19, 20].
The current study compared the ideal smile to common
malocclusions like a gummy smile (-2, 4, and 6 mm),
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Table 1 Results of comparing TFD scores for LAP images

Photographs p

PO P1 P2 P3 P4 P5 P6 P7
Orthodontist S54+610  122+108"C  1.14+1.03"  165+1.13"%  191+138"C 178+126" 182+1.15" 166+1.17"%  <001°
Dentist 48+87"%  161+132%  151+147%  205+143%  229+141"  180+144" 192+146" 206+144"  <001°
Orthodontic Patient  .19+.35%  .80+1.26° 96+1.19° 117+1518 10641448 95+1228  107+140° 1.16+136°  <.001P
Lay persons 34+748  94+126%C  86+1.178 11741318 1274152%¢  1.16+142%8 12441558 12541585 < .001P
p 001 <.001¢ <.001¢ <.001¢ <.001¢ <.001¢ <.001¢ <.001¢
Total average 38+.68 1.14+1.26 1.11+1.24 150+1.39 163+1.50 1424137 1514143 153+142

In intergroup comparisons, different letters in the same column indicate statistically significant difference

Intragroup comparisons: For Orthodontists:0< 1,2, 3,4, 5,6 ve 7; 1<4,5,6;,2<3,4,5,6 ve 7. Dentists: 0< 1,2, 3,4,5,6 ve 7; 1<4; 2< 3, 4, 7. Orthodontic patients: 0< 1,

2,3,4,5,6ve7. Laypersons:0<1,2,3,4,56ve7

PO, Resting; P1, Ideal smile; P2, —2 mm low smile line; P3,+4 mm gingival smile; P4,4+ 6 mm gingival smile; P5, Maxillary anterior crowding; P6, Median diastema; P7,

Polydiastema
@ Kruskal-Wallis test, p value <0.05
® Friedman test, p value <0.017

Table 2 Results of comparing VAS scores for LAP images

Photographs p

PO P1 P2 P3 P4 P5 P6 P7
Orthodontist 262+144%  380+170% 3.04+147% 256+131"  224+132%  222+145% 244+133% 218+130" <.001°
Dentist 308+135"%  446+193" 390+171" 300+163" 286+165"° 252+130" 272+151" 262+126" <.001P
Orthodontic patient  342+162°  506+256"° 4.18+2.14%  410+244%  380+242° 238+152" 274+147% 254+145" <.001°
Lay persons 348+1.76° 52612418 464+207°  420+247° 40242558 260+1.54% 296+165% 280+1.86% <.001°
p 018° 007° <.001° 0019 <.001° 389¢ 496° 2434
Total average 315+£157  464+223  394+194 3464213  323+215  243+145 2714149  253+149

In intergroup comparisons, different letters in the same column indicate statistically significant difference

Intragroup comparisons: For Orthodontists: 0<1;1>2,3,4,5,6 ve 7;2>4,5,6, 7. Dentists: 0<1,2; 1>2,3,4,5,6,7;2>3,4,5,6, 7. Orthodontic patients: 0< 1,2; 1> 2,
3,4,5,6ve7.2>5,6,7;3>5,6,7.4>5,6,7.Lay persons:0<1,2;0>5,7.1>3,4,5,6ve 7;2>5,6,7,3>5,6,7;4>5,6,7

PO, Resting; P1, Ideal smile; P2,—2 mm low smile line; P3,+4 mm gingival smile; P4,4+ 6 mm gingival smile; P5, Maxillary anterior crowding; P6, Median diastema; P7,

Polydiastema
% Kruskal-Wallis test, p value <0.05
# Friedman test, p value<0.017

maxillary anterior crowding, median diastema, and poly-
diastema. In addition, resting photographs were included
in the study, and they were used to investigate how ideal
or poor smile aesthetics affect general facial attractive-
ness. These modifications were assessed by comparing
patients with three different levels of facial attractive-
ness (low, moderate, high) rather than based on a single
patient’s frontal photograph. Thus, whether there is a
relationship between the level of facial attractiveness and
types of malocclusion was investigated.

Similar studies have revealed that the ages of the evalu-
ated persons and the participants may have an impact on
the findings [31, 32]. However, some researchers claim
that age has no impact on the results [33, 34]. Younger
participants, according to Johnston et al, are more

critical in their assessments [35]. Facial photographs of
adolescents or young adults were modified for previous
studies [9]. As a result, photographs of people aged 14 to
25 were preferred in the current study.

The literature is divided on the effect of gender on aes-
thetic evaluation results [36]. In a study by Cross and
Cross, women rated a female face more positively than
men did; however, there was no difference between the
genders when rating the male face [33]. Some studies
claim that gender has no effect on the outcomes of aes-
thetic perceptions [37-39]. In the current study, only
photographs of female patients were evaluated because
there was too much data already available. However, the
gender distribution of the total participants was equal
(100 female and 100 male).
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Table 3 Results of comparing TFD scores for MAP images

Photographs P

PO P1 P2 P3 P4 P5 P6 P7
Orthodontist 35+48"  144+107"  150+1.20" 183+1.18"  173+1.15"% 203+129"® 160+1.15"® 163+1.18"%  <001°
Dentist 31+51" 171+143%  174+139"  226+151"  228+138"  227+155"  217+152%  182+140"  <.001°
Orthodontic Patient  .13+.278  1.15+144"  92+143%  93+1.35° 151+£157°%  123+1518  124+149%  1.18+132"%  <001P
Lay persons 18+35%%  87+1218 94+117% 1404158 14341628  130+£157%  1.17+146° 11341338 <001P
p 021¢ <.001° <0019 <0019 003¢ <.001° <.001° 007¢
Total average 24+.42 129+1.32 1274133 160+148 173+146 170+1.53 1544145 1444133

In intergroup comparisons, different letters in the same column indicate statistically significant difference

Intragroup comparisons: For Orthodontists: 0< 1,2, 3,4, 5,6 ve 7; 1<5; 2<5. Dentists:0< 1,2, 3,4,5,6 ve 7; 1 <3, 4,5 ve 6; 2< 3, 4, 5 ve 6. Orthodontic patients: 0< 1, 2,

3,4,5,6 ve7;2<4;3<4.Lay persons:0<1,2,3,4,56ve7

PO, Resting; P1, Ideal smile; P2, —2 mm low smile line; P3,+4 mm gingival smile; P4,4+ 6 mm gingival smile; P5, Maxillary anterior crowding; P6, Median diastema; P7,

Polydiastema
@ Kruskal-Wallis test, p value <0.05

® Friedman test, p value <0.017

Table 4 Results of comparing VAS scores for MAP images

Photographs p value
PO P1 P2 P3 P4 P5 P6 P7
Orthodontist 448+143" 598+172" 500+144" 408+176" 302+142% 3.14+167" 324+164" 300+155" <.001P
Dentist 464+152%  630+1.75% 568+208" 412+178%  312+£152% 300+146% 3.18+138% 346+142" <.001P
Orthodontic Patient  4.78+1.85"  660+237" 600+258" 516+233"% 4144237 268+178" 332+188" 322+182" <.001P
Lay persons 468+195" 680+222" 608+241" 570+248°%  430+253" 306+1.98" 340+200" 334+187" <.001P
pvalue 892° 069% 037° 001 018° 366° 977% 4519
Total average 464+169 6424204  569+2.19  476+221 3644208 2974172  328+172  325+167

In intergroup comparisons, different letters in the same column indicate statistically significant difference

Intragroup comparisons: For Orthodontists:0<1,0>4,5,6ve 7;1>2,3,4,5,6 ve 7;2>4,5,6 ve 7;3>4,5,6 ve 7. Dentists: 0<1,2,0>4,5,6 ve 7; 1>3,4,5,6 ve 7; 2> 3,
4,5,6 ve 7;3>4,5 ve 6. Orthodontic patients: 0<1,2;0>5,6ve 7, 1>3,4,5,6 ve 7, 2>4,5,6 ve 7;3>4,5,6 ve 7;4>5; 5<6. Lay persons:0< 1,2;0>5,6,7;1>3,4,5,6

ve7;2>4,56ve7;3>4,56ve7,4>56ve7

PO, Resting; P1, Ideal smile; P2,—2 mm low smile line; P3,+4 mm gingival smile; P4,4+ 6 mm gingival smile; P5, Maxillary anterior crowding; P6, Median diastema; P7,

Polydiastema
@ Kruskal-Wallis test, p value <0.05
® Friedman test, p value <0.017

Smile lines were altered by Sriphadungporn and
Chamnannidiadha between—4 and+6 mm, and by
Ioi et al. between—5 and+5 mm [40, 41]. According
to Ker et al., a 2.1-mm gingival display was considered
aesthetic, whereas a 3.6-mm gingival appearance had a
negative impact on smile aesthetics [21]. Kokich et al.
reported that dentists and laypeople tolerated gingival
appearance until the gingival smile line was+4 mm
[42]. In terms of smile aesthetics, a gingival appearance
of 1-2 mm is considered normal. Therefore,+2-mm
gingival smile modifications were not used in the cur-
rent study, and +4-mm and 4+ 6-mm modifications were
preferred.

Facial and smile attractiveness are subjective con-
cepts [3, 4]. There is no agreement in the literature that

good dental aesthetics enhance facial attractiveness.
Some research suggests that dental aesthetics con-
tribute to overall facial attractiveness. However, some
studies claim that the attractiveness of other facial
structures (e.g., eyes, nose) is more important [5, 6, 28].
Havens et al. reported that correcting malocclusion
(making a smile closer to ideal) increases overall facial
attractiveness [43]. Tatarunaite et al. reported that the
ideal smile does not improve general facial attractive-
ness [28]. The authors of the current study suggest that
previous studies’ evaluations of patients with different
degrees of facial attractiveness may be one factor con-
tributing to these contradictory results. Based on the
results of the current study, the ideal smile enhanced
facial beauty in individuals with low or medium levels
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Table 5 Results of comparing TFD scores for HAP images
Photographs p value
PO P1 P2 P3 P4 P5 P6 P7
Orthodontist 54+700  154+£112% 1361164 150+1.12*8  1.79+£133*C  176+127*%  1.73+1.18"  174+124"%  <.001P
Dentist 58+.80"  179+142% 133+£1.17% 189+131" 2224148 220+142% 227+151"  198+142"  <.001®
Orthodontic Patient  .30+.66" 98+146°  66+.96° 1.12+148% 13441445 136+151%  129+151%  120+150°  <.001P
Lay persons 27+53% 9541458 88+121"  1.10+134% 11841358 13241528 11941278 107+139%  <.001P
p value 005% <.001° <.001° 001¢ 001¢ 001¢ <.001° <0019
Total average 42+68  131+140 105115  140+134 163+144 1.66+1.46 1624143 149+143

In intergroup comparisons, different letters in the same column indicate statistically significant difference

Intragroup comparisons: For Orthodontists: 0< 1, 2, 3,4, 5, 6 ve 7. Dentists: 0< 1,2, 3,4, 5,6 ve 7; 2<3, 4, 5, 6 ve 7. Orthodontic patients:0< 1, 2, 3,4, 5,6 ve 7, 2<4 ve 5.

Lay persons:0<1,2,3,4,5,6ve7

PO, Resting; P1, Ideal smile; P2, —2 mm low smile line; P3,+4 mm gingival smile; P4,+ 6 mm gingival smile; P5, Maxillary anterior crowding; P6, Median diastema; P7,

Polydiastema
@ Kruskal-Wallis test, p value <0.05

® Friedman test, p value <0.017

Table 6 Results of comparing VAS scores for HAP images

Photographs p value
PO P1 P2 P3 P4 P5 P6 P7
Orthodontist 592+156°  622+198%  608+159% 392+184* 260+170% 354+175% 326+158" 304+162% <.001°
Dentist 628+175"%  626+191"  672+184"C 424+205" 272+150" 344+147% 340+146" 344+179" <001°
Orthodontic Patient  6.86+176°  7.10+206"® 746+2.12%C 584+258° 410+231% 298+158* 340+197% 350+188* <.001°
Lay persons 67041788  728+199%  762+192%  578+276% 418+250° 316+178" 332+167° 360+196" <.001°
pvalue 029% 006° <.001° 001¢ <.001° 309% 961¢ 475¢
Total average 644+174  671+203 6.97+1.96 4944247  340+215 328+165 334+166  339+18]

In intergroup comparisons, different letters in the same column indicate statistically significant difference

Intragroup comparisons: For Orthodontists:0>4, 5,6 ve 7;1>3,4,5,6 ve 7;2>3,4,5,6,7,3>4,7,4<5. Dentists: 0>3,4,5,6 ve 7;1>3,4,5,6,7;2>3,4,5,6 ve 7,3>4
ve 6;4<5, 6 ve 7. Orthodontic patients: 0>3,4,5,6 ve 7;1>3,4,5,6,7;2>3,4,5,6,7;3>4,5,6 ve 7. Lay persons: 0>4,5,6 ve 7;1>3,4,5,6,7.2>3,4,5,6,7;3>4,5,

6ve7

PO, Resting; P1, Ideal smile; P2,—2 mm low smile line; P3,+4 mm gingival smile; P4,4+ 6 mm gingival smile; P5, Maxillary anterior crowding; P6, Median diastema; P7,

Polydiastema
% Kruskal-Wallis test, p value <0.05
B Friedman test, p value<0.017

Table 7 Comparison of total scores of all participants for LAP, MAP and HAP photographs

Photographs

PO P1 P2 P3 P4 P5 P6 P7
LAP 3.15+1.574 4644223 3.94+1.944 346+2.13% 3.23+2.15% 243+145" 27141494 2.53+1494
MAP 464+169° 642 +2.04° 569+2.19° 476+2.218 3.64+2.08" 297+1728 3.28+1728 3.25+167°
HAP 644+ 1.74¢ 6.71+203° 6.97+1.96" 494+2478 340+2.15% 3.28+1.65° 3.34+1.66° 339+1.818
p value 001 001 001 001 149 001 001 001

Kruskal-Wallis test, p value <0.05

In intergroup comparisons, different letters in the same column indicate statistically significant difference

PO, Resting; P1, Ideal smile; P2,—2 mm low smile line; P3,+4 mm gingival smile; P4,4+ 6 mm gingival smile; P5, Maxillary anterior crowding; P6, Median diastema; P7,

Polydiastema
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of facial attractiveness but did not significantly enhance
facial attractiveness in people with high levels of
attractiveness.

Gasparello et al. reported that there was no statisti-
cally significant difference in total fixation time between
IOTN 1 (Index of Treatment Need) (close to ideal smile),
IOTN 5 (malocclusion with median diastema), and IOTN
8 (malocclusion with maxillary anterior crowding) pho-
tographs. However, in this study, IOTN 1 had the high-
est VAS scores [22]. Similarly, in our study, there was no
significant difference between the ideal smile, maxillary
anterior crowding, and median diastema photographs in
terms of total fixation time in the layperson and ortho-
dontic patient groups. In addition, it was observed that
TED was affected by occupation type and level of facial
attractiveness.

Using an eye tracking system, Richards et al. and Baker
et al. investigated the relationship between three types of
malocclusion and three levels of facial attractiveness. In
both studies, regardless of facial attractiveness, the focus
on the mouth region increased as the severity of the mal-
occlusion increased [10, 26]. Johnson et al. reported simi-
lar results [27]. In the current study, TFD was found to be
influenced not only by the type of malocclusion, but also
by the level of facial attractiveness and participants’ occu-
pations. Orthodontists were found to be more attentive
to the maxillary anterior crowding image than dentists
in a study by Oliveira et al. [44]. However, in the current
study, no significant difference was found between den-
tists and orthodontists in terms of TED in any type of
malocclusion, including crowding.

According to Tanaka et al., TED increased as diastema
width increased, but TFD was unaffected by participants’
occupations [20]. In our study, it was found that regard-
less of the degree of facial attractiveness, the TFD scores
of orthodontists and dentists were generally higher for
the median diastema and polydiastema photographs
compared to orthodontic patients and laypersons. The
photograph with a+6-mm smile line had the highest
TED value in Celikdelen ve Bigaker’s study among smile
lines ranging from —4 mm to+6 mm [19]. There was no
statistically significant difference between the TFD scores
of the+4- and+6-mm gummy smile photographs and
the ideal smile photographs for laypeople in our study,
regardless of the facial attractiveness levels of the pho-
tographs. Prasad et al. claimed that maxillary anterior
crowding and median diastema affect facial attractive-
ness more negatively than gummy smiles [45]. There
was a statistically significant difference between the VAS
scores of the ideal smile photos in the current study, but
not between the VAS scores of the + 6-mm gummy smile
photos. In other words, the presence of a+6-mm gummy
smile eliminated the difference in facial attractiveness
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level that existed at the beginning. Furthermore, in our
study, the maxillary anterior crowding photo received the
lowest scores at each attractiveness level for all groups.
Soh et al. found that laypeople scored maxillary anterior
crowding lower than orthodontists [46]. In the current
study, no statistically significant difference was found
between orthodontists and laypersons in photographs
of maxillary anterior crowding, regardless of the level of
facial attractiveness. Interestingly, in a survey study con-
ducted in Japan, orthodontic patients and laypeople
found people with anterior crowding to be attractive [18].
This result demonstrates how social differences can influ-
ence perceptions of attractiveness.

There could be a number of reasons why studies on
smile aesthetics and facial attractiveness produce dif-
fering results. Factors can include malocclusion type
and severity, as well as participants’ ethnicities, age
ranges, and genders [47]. The most crucial aspect is that
aesthetic perception is a personal experience that dif-
fers from person to person. The photographs used in
the current study were two-dimensional, static images.
Although many studies in the literature report that static
recordings are a valid method, using three-dimensional
dynamic video recordings could have allowed for more
accurate assessments. In addition, we excluded from the
study one parameter that has a general impact on smile
attractiveness: the vertical asymmetry of the smile line.
For example, the impact of such asymmetry on smile aes-
thetics may be greater in subjects who have more gingival
exposure than in subjects who have no gingival exposure.
The evaluation of only female subjects’ photos in the cur-
rent study is another limitation. It should also be noted
that the photographs were modified artificially. There is
a need for additional research in various geographic loca-
tions with more participants in order to generalize the
findings of the current study.

Conclusion

+ While an ideal smile increased facial beauty in indi-
viduals with low and moderate facial attractiveness,
it did not make a significant contribution to an indi-
vidual with high facial attractiveness.

+ Orthodontists and dentists in general spent more
time focusing on the oral region than patients and
laypersons.

+ Anterior crowding and diastema had a more negative
impact on facial attractiveness than low or high smile
lines.

+ A low smile line did not reduce facial attractiveness
in general.
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+ While a worsening of the ideal smile had a smaller
impact on aesthetic perception in an individual with
low facial attractiveness, it had a significant negative
impact on a person with high facial attractiveness.
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