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ABSTRACT

Objective: The purpose of this study was to evaluate the effects of the buccal corridor width, gingival display, and
upper midline deviation on smile aesthetics.

Methods: A frontal posed smile photograph (reference photograph) of a young female was rearranged using
digital imaging software to produce artificially created photographs that exhibited different buccal corridor
widths, midline deviations, and gingival displays. A total of 21 images were obtained with reference photograph.
While an eye tracking device was recording, each image was evaluated and assigned aesthetic scores by 16
laypeople (8 males, 8 female). A total of 336 laypeople participated in the study. A 5-point Likert scale was used
for scoring. One-way ANOVA, Welch's T-test, Tukey’s HSD test, and Tamhane's T2 test were used for statistical
analysis. P values of less than 0.05 were considered statistically significant.

Results: The highest and lowest scores were assigned to 2- and 8-mm buccal corridor widths, respectively.
Gingival displays of +2 and above, and +5 mm and above were scored significantly lower than the reference
image (p<0.05) by female and male participants, respectively. There was a significant difference in 6-mm
gingival display for males (p<0.05).

Conclusions: The different buccal corridor widths yielded no significant difference in attractiveness scores or
focusing times for either gender. In the midline evaluation, even a deviation of 6 mm was not noticed by

laypeople and was not found to be less attractive.
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INTRODUCTION

A smile is defined as a facial expression characterized by the
upward curling of the mouth corners and is often used to express
contentment, fun, or disdain. A smile is an important physical
action for people because it affects the perceived attractiveness of
individuals and thus plays a significant role in social interaction. In
recent years, parallel to the increase in aesthetic expectations,
orthodontic treatments have become more common in the society
[1]. In addition to the malaligned teeth, dental conditions such as
tooth impaction, supernumerary tooth, and tooth agenesis cause
orthodontic problems by affecting the occlusion [2]. However,
these are not the only reasons for applying to the orthodontists at

the present time. Smile aesthetics affecting both personal and
social attractiveness is a major concern of patients and one of the
main reasons for applying to clinicians [3]. Therefore, patients
undergoing orthodontic treatment have started to desire not only
well-aligned teeth but also an attractive smile, and this topic has
become a crucial criterion for whether the treatment is successful
[4]. Parallel to this situation, the effect of smile on facial appearance
has become an increasingly relevant topic in current orthodontic
studies [5,6].

Beauty is a subjective phenomenon, and the statement "Beauty is in
the eye of the beholder” succinctly expresses this situation. It is not
possible to describe the ideal smile because individual variations,
such as age, gender, or culture, can be decisive factors in beauty
perception. Therefore, the researchers focused on a balanced smile
rather than the ideal smile. A balanced smile results from the
relationship among different smile components and requires
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understanding the elements that provide a balance between the
teeth and soft tissues [7,8]. These components are the buccal
corridor width, gingival display, and dental midline [9-13].
Furthermore, Sabri listed the following eight components as the
major factors for a balanced smile: the lip line, smile arc, upper lip
curvature, lateral negative space, smile symmetry, frontal occlusal
plane, dental components, and gingival components [14].

Various studies have evaluated smile aesthetics [11,15,16] by
examining photographs constructed using photo-editing software
and making gradual changes to dental and facial structures in the
photographs. In these score-based studies, participants rated the
attractiveness level of photographs. However, no objective method
has been developed for assessing whether participants notice the
gradual changes, whether the changes affect their scores, or on
which areas of the photographs participants focus.

Eye tracking is an objective method for detecting where a person's
visual attention is concentrated. Eye trackers consisting of a
camera and video-processing software obtain a quantitative
measure of a person’s real-time visual attention [17]. The pupil is

Figure 1: Reference photograph used in the study.

Changes in buccal corridor width, gingival display, and dental
midline

Four artificial photographs displaying 0-, 4-, 6-, and 8-mm buccal
corridor widths were created by moving the buccolingual positions
of the canine, premolar, and molar teeth on both sides (Figure 2).
In addition, 10 artificial photographs exhibiting different gingival
displays ranging from -4 mm to +6 mm were created according to

tracked using infrared or near-infrared light, and corneal reflection
is utilized for visual attention recording [18].

In the present study, in addition to deriving and calculating
attractiveness scores, we tried to determine whether there would
be changes in focusing times depending on the variables through
eye tracking device.

MATERIALS AND METHODS

The frontal smile photographs of 15 female patients who had no
striking elements on their face, such as asymmetry or scars, were
obtained from department archive for inclusion in this study. The
photographs were viewed by eight orthodontists who selected the
photograph that they believed most represented the general facial
features of our society. The photograph selected most frequently
was used for this study as reference photo (Figure 1). Artificial
photographs with a manipulated buccal corridor width, gingival
display, and upper dental midline were created by using the
reference photograph and Adobe Photoshop CS2 Software (Adobe
Systems, San Jose, CA, USA).

the reference photograph (Figure 3). Finally, six artificial
photographs displaying 1-, 2-, 3-, 4-, 5-, and 6-mm deviations were
created by moving the upper dental midline to the right (Figure 4).
During this procedure, the buccolingual positions of the left
premolar and molar were adjusted and the natural dental arch was
maintained. Namely, a total of 21 images were obtained with
reference photograph.

Figure 2: Set of artificial photographs in which gradual changes (0, 4, 6, and 8-mm) on buccal corridor width were made.
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Figure 3: Set of artificial photographs in which gradual changes (-4, -3, -2, -1, +1, +2, +3, 4, +5, and +6-mm) on gingival display were

made.

Recording of eye movements

An eye tracker (Smarttek Eye Navigator; Smarttek Software and
Industrial Automation Company, Istanbul, Turkey) and 19.5"
computer monitor (Hewlett-Packard Company, Palo Alto, CA, USA)
were used in this study. The system was placed on a table at the
eye level of the participants. Each participant was seated 60 cm
away from the computer screen and calibrated according to a 9-
point calibration with the eye tracker.

Each photograph was viewed and scored by 16 participants (eight
males, eight female). Each layperson examined just 1 image. Since
21 photographs were used in the study, a total of 336 individuals
(168 male and 168 female) participated in this study. They were
included according to the following criteria: (A) being aged 18-25
years, (B) having no training in dentistry, (C) having no aesthetic
medical or dental history, (D) having no mental or nervous disease,
and (E) having no vision problems.

The participants were informed about how the program would be
run and what they should do. They were told that a photograph
would appear on the screen and disappear after 6 seconds, and that

Figure 4: Set of artificial photographs in which upper dental midline was gradually deviated to the right (1, 2, 3, 4, 5, and 6-mm).

they were to examine the photograph during this interval. A 5-
point Likert scale was used for scoring as follows: 1=Strongly
unattractive, 2=Unattractive, 3=Undecided, 4=Attractive, and
5=Strongly attractive.

After the presentation was completed, data recorded using the
Smarttek Eye Navigator Studio software (Smarttek Software and
Industrial Automation Company, Istanbul, Turkey) were analyzed.
The lower limit of the focusing time was set at 50 milliseconds, and
all areas where each participant focused for 50 milliseconds or
more were identified. The photographs were divided into three
main zones with the help of the used software: eye, nose, and
mouth. For each zone, the total time of the participant's focus was
calculated.

Statistical analysis

At the beginning of this study, it was determined that sample size
to be used in the study yielded a power of 0.90 with a
nondirectional alpha risk of 0.05 and an effect size of 0.35. One-way
ANOVA was used to compare the means of quantitative variables
between the groups. According to the homogeneity of variances,
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Welch's T-test, Tukey’s HSD test, and Tamhane's T2 test were used
for statistical analysis. P values of less than 0.05 were considered
statistically significant. Statistical analysis was performed using the

RESULTS

Evaluation of changes in buccal corridor width

For the females, there was no statistically significant difference
among the ages, scores, and focusing times for the eye, nose, or
Table 1: Evaluation of quantitative variables in different buccal corridor widths.

Statistical Package for the Social Sciences (IBM SPSS Statistics for
Windows, Version 19.0. Armonk, NY).

mouth zones. Similarly, there was no significant difference for
these parameters for the males (Table 1).

Number of subjects Mean * Standard deviation F P
0-mm 8 19.75+1.39
2-mmR 8 20.25+1.58
4-mm 8 19.75+2.31
6-mm 8 19.75+1.58
Age (year) 8-mm 8 20.38 +2.45 0.212 0.93
0-mm 8 4.13+0.83
2-mmR 4.38 £0.52
4-mm 3.50+1.31
6-mm 8 3.88+0.99
Score 8-mm 8 3.50+1.07 1.236 0.314
0-mm 8 1144.75 +£994.29
2-mmR 8 1268.13 +1034..92
4-mm 8 1928.75 +693.21
6-mm 8 905.25 + 569.63
Focusing time on eyes(millisecond) 8-mm 8 839.13 + 881.87 2.071 0.106
0-mm 8 575 +363.32
2-mmR 8 772.25 +815.42
4-mm 8 815.5 £ 505.62
6-mm 8 590.75 +355.77
Focusing time on nose (millisecond) 8-mm 8 607.25 + 440.64 0.37 0.828
0-mm 8 1124.25 +1093.88
2-mmR 8 733.13 +749.06
4-mm 8 670.13 + 680.15
6-mm 8 1201.38 £927.11
Female Focusing time on mouth (millisecond) 8-mm 8 1482.38 +947.99 1.156 0.347
0-mm 8 21.38+2.39
2-mmR 8 20.38+2.2
4-mm 8 21.25+1.67
6-mm 8 21.88+1.36
Age (year) 8-mm 8 22.00+2.14
0-mm 8 3.38+1.06
2-mmR 8 4+0.76
4-mm 8 3.13+0.83
6-mm 8 3.13+1.25
Male Score 8-mm 8 3+0.93 1.34 0.275
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0-mm 8 747.75 + 746
2-mmR 8 1489.25 +480.4
4-mm 8 1819.25 £1342.62
6-mm 8 1222.38+921.81

Focusing time on eyes (millisecond) 8-mm 8 1041.25 +1090.61 1.462 0.235
0-mm 8 524 +524.29
2-mmR 8 542.63 + 623.27
4-mm 8 484.25 + 384.53
6-mm 8 246.38 + 275.63

Focusing time on nose (millisecond) 8-mm 8 241 +269.92 0.952 0.446
0-mm 8 1039.13 +545.98
2-mmR 8 770.75 +730.6
4-mm 8 494.13 £415.13
6-mm 8 1240.5+1014.21

Focusing time on mouth (millisecond) 8-mm 8 1667.5+1176.69 2.354 0.073

*Significant at P<0.05 by One-way analysis of variance test

R Reference photograph

Evaluation of the changes in gingival display

For the females, there was no significant difference between the
ages and focusing times regarding the different zones. However, a
significant difference in scores was determined. Images of +6- and

+4-mm gingival displays were scored significantly lower than

images of +1-, 0- (reference photograph), -2-, -3-, and -4-mm
gingival displays. Additionally, images of +5-, +3-, and +2-mm
gingival displays were also scored significantly lower than the

reference photograph (0-mm) (Table 2).

Table 2: Evaluation of different gingival visibilities in female participants.

Number Mean
of Standard
subjects deviation F P
-4
m
m 8 20+1.31
-3
m
m 8 21+1.51
-2
m
m 8 20.38+1.6
-1
m
m 8 20.38+1.51
0
m
mR 20.25+1.58
+1
m
m 8 20.5+1.41
+2
m
m 8 20.13+1.64
+3
m
m 8 20.25+1.49
+4
m
m_ 8 205177 &
24 0.9
Age (year) +5 8 20+2.2 5 9
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m
m
+6
m
m 8 20.38+1.41
-4 -1 0 +2 +3 +4 +5
m -4 -3 -2 m mm +1 m m m m
m 8 4.13+0.64 mm mm mm m R mm m m m m
-3 -4
m m
m 8 4.25+0.71 - - - - - - - - - - m
-2 -3
m m
m 8 4.25+0.71 1 m
-1 -2
m m
m 8 3.5+0.76 1 1 m
0 -1
092 0.78 0.78 m
mR 8 4.38+0.52 1 7 7 m
+1 0
m 0.5 m
m 8 4.25+1.04 1 1 1 96 m
+2 +1
m 0.7 m
m 8 2.88+0.83 1 1 1 87 1 m
+3 +2
m 0.12 005 0.05 09 0.02 0.05 m
m 8 2.88+0.83 2 8 8 21  5** 8 m
+4 +3
m 0.12 005 0.05 09 0.02 0.05 m
m 8 2.13+0.99 2 8 8 21  5** 8 1 - - - m
+5 <0.0 <0.0 <0.0 <0.0 <0.0 +4
m 01* 01* 01* 0.0 01* 01* 0.7 0.7 m
m 8 2.88+1.13 * * * 58 * * 87 87 - - m
+6 <0. +5
m 7. 001 0.12 0.05 0.05 09 0.02 0.05 0.7 m
Score m 8 2.63+0.92 24 * 2 8 8 21 5** 8 1 1 87 - m
+6
0.02 0.01 001 05 0.00 0.01 0.9 m
S¥* 0** 0** 96  4** 0** 1 1 82 1 m
-4
m 1570.88 + 0.9
m 8 899.9 76
-3
m 1505.5 £
m 8 721.32
-2
m 1163.25 %
m 8 923.41
-1
m 1376.63 £
m 8 722.41
0
m 1268.13
mR 8 1034.92
+1
m 15445 +
m 8 919.56
+2
m 1428.25
m 8 1053.97
+3 0
Focusing time on m 1376 31
eyes (millisecond) m 8 1319.87 3
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+4
m 1122.63
m 8 855.17
+5
m 1129.63
m 8 1057.43
+6
m 1040.5 +
m 8 636.05
-4
m 345.13 +
m 8 480.68
-3
m 693.5
m 8 344.53
-2
m 591.5+
m 8 557.52
-1
m 551.13 +
m 8 824.24
0
m 772.25 £
mR 815.42
+1
m 226.25
m 8 325.06
+2
m
m 8 383 +467.59
+3
m 161.75
m 8 239.57
+4
m
m 8 686 + 708.97
+5
m 506.63 +
m 8 617.71
+6 1.
Focusing time on m 368.38 + 03 0.4
nose (millisecond) m 8 328.79 5 23
-4
m 1220.25 ¢
m 8 1244.27
-3
m
m 8 860 + 601.79
-2
m 839.88
m 8 653.72
-1
m 1361.13
m 8 1024.57
0
m 733.13+
mR 749.06
+1
m 918.63
m 8 763.27
+2
m 1199.13 +
m 8 1287.36
Focusing time on +3 1.
mouth m 1036.5 £ 52 0.1
(millisecond) m 8 1356.25 8 46
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+4

m 976.75
m 924.77
+5

m 1826.75
m 1231.51
+6

m 2197.13 ¢
m 1142.9

*Significant at P<0.05 by One-way analysis of variance test

**Significant at P<0.05 by Tukey HSD test

R Reference photograph

For the males, there were significant differences in the scores and
focusing times concerning the oral zone. There was no significant
difference between the ages. Images with +6- and +5-mm gingival
displays were scored significantly lower than the reference

Table 3: Evaluation of different gingival visibilities in male participants.

photograph (0-mm). The focusing time for the +6-mm gingival
displays for the mouth was found to be significantly higher than
that for images that had +1- and 0-mm (reference photograph)
gingival displays (Table 3).

Number Mean
of Standard
subjects deviation F P
-4
m
m 8 21.38+1.77
-3
m
m 8 20.88+2.03
-2
m
m 8 23.25+1.69
-1
m
m 8 22+1.51
0
m
mR 20.38+2.2
+1 1.
m 06 %f
m 8 21.5+2.39 2
+2
m
m 8 20.75+1.83
+3
m
m 8 22+2.39
+4
m
m 8 20.88+1.46
+5
m
m 8 22+2.67
+6
m
Age (year) m 8 21+1.77
-4 -4 -3 -2 -1 0 +2 +3 +4 +5
m m m m m mm +1 m m m m
m 8 3.25+1.16 m m m m R mm m m m m
-3 -4
m 2. 0.0 m
m 8 3+1.07 79 05 - - - - - - - - - - m
-2 3 * -3
m m
m 8 3.75+0.71 1 m
-1 09 09 -2
Score m 8 3.25+0.89 95 16 m
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m m
0 -1
m 0.9 m
mR 4+0.76 1 1 95 m
+1 0
m 09 0.6 0.9 m
m 8 3.75+1.04 16 52 1 16 m
+2 +1
m 09 09 0.9 m
m 8 3.13+1.25 95 16 1 95 1 m
+3 +2
m 0.9 0.8 0.9 m
m 8 2.63+1.06 1 1 74 1 06 74 m
+4 +3
m 0.9 04 09 0.4 0.9 m
m 8 2.75+1.16 74 1 8 74 0.2 8 95 - m
+5 +4
m 0.9 06 09 0.3 0.6 m
m 8 2.25+0.89 95 1 52 95 23 52 1 - m
+6 0.0 +5
m 06 09 01 06 30* 0.1 0.8 0.9 m
m 8 2.25+0.89 52 16 14 52 % 14 06 95 m
0.0 +6
0.6 09 01 06 30* 0.1 0.8 0.9 m
52 16 14 52 * 14 06 95 1 m
-4
m
m 8 1339+11144
-3
m 959.5
m 8 888.05
-2
m 939.75
m 8 634.55
-1
m 1390.5
m 8 847.68
0
m
mR 1489.25480.4
+1
m 1359.75 %
m 8 1144.96
+2
m 1051.38
m 8 569.14
+3
m 1030.13 £
m 8 790.92
+4
m 1303.88
m 8 632.2
+5
m 653.25
m 8 455.39
+6
Focusing time on m 605.13
eyes (millisecond) m 8 608.05
-4
m 413.25 %
m 8 571.93 0.
3 62 0.7
m 325.63 5 8
R m 8 431.22
Focusing time on
nose (millisecond) -2 8 342.25
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m 361.95
m
-1
m 376.63 =
m 8 164.76
0
m 542.63 +
mR 623.27
+1
m 395.13
m 8 362.03
+2
m 554.25 +
m 8 393.36
+3
m 364.13
m 8 305.07
+4
m
m 8 477 +460.05
+5
m 11255+
m 8 1006.82
+6
m 291.63 +
m 8 350.66
-4 -4 -3 -2 -1 0 +2 +3 +4 +5
m 1394.38 + m m m m mm  +1 m m m m
m 8 1470.70 m m m m R mm m m m m
-3 -4
m 1455.88 + m
m 8 1086.9 - - - - - - - - - - m
22 -3
m 1088.5 + m
m 8 973.56 1 m__
-1 -2
m 1091.63 m
m 8 935.68 1 1 m
0 -1
m 770.75 m
mR 730.6 1 1 1 m_
+1 0
m 904.75 09 09 m
m 8 1052.82 75 52 1 1 m
+2 +1
m 1314.75 09 09 m
m 8 375.53 96 9 1 1 1 m
+3 +2
m 1132.88 0.9 0.9 m
m 8 828.32 1 1 1 1 91 99 m
+4 +3
m m
m 8 1335 +831.12 1 1 1 1 1 1 1 - - - m
+5 +4
m 1486.88 + 0.9 0.9 m
m 8 1277.17 1 1 1 1 88 99 1 1 - - m
+6 0.0 +5
Focusing time on m 2672.13 + 1 46 0.9 0.9 0.9 0.9 m
mouth (millisecond) m 8 1033.67 99 * 1 1 99 99 37 85 1 1 1 - m
0.0 0.0 +6
0.2 03 00 00 12%* 27* 0.2 0.0 02 04 m
92 62 75 76 * * 14 94 33 01 m

*Significant at P<0.05 by One-way analysis of variance test

**Significant at P<0.05 by Tukey HSD test
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R Reference photograph

Evaluation of changes in midline

For the females, there was a significant difference in the focusing
times for the oral zone. There was no difference for the other
parameters. The focusing times for the mouth zone were found to
be significantly higher in the photograph which had a 5-mm

midline deviation (Table 4).

For the males, there was a significant difference in the focusing
times regarding the eye zone. There was no difference for the other
parameters. In the photograph that had a 4-mm midline deviation,
the focusing times for the eye zone were found to be significantly
lower than those for the reference photograph (Table 5).

Table 4: Evaluation of midline deviations in female participants.

Number of Mean # Standard
subjects deviation F P
0-
mm
R 8 20.25+1.58
1-
mm 8 20.13+1.25
2-
mm 8 21.88+1.81
3-
mm 8 20.88+2.47
4-
mm 8 21.13+1.36
5-
mm 8 20.63+1.6
6- 0.9 0.44
Age (year) mm 8 20.63+1.41 82 8
0-
mm
R 8 4.38+0.52
1-
mm 8 3.88+0.99
2-
mm 8 35+1.31
3-
mm 8 3.75+1.28
4-
mm 8 3.25+1.16
5-
mm 8 2.88+1.25
6- 2.1 0.06
Score mm 8 275+1.04 54 4
0-
mm
R 8 1268.13+1034.92
1-
mm 8 1003.25+623.35
2-
mm 8 1814.25+1107.51
3-
mm 8 1525.38+1018.32
4-
mm 8 1189.5+1299.45
5-
mm 8 1229.13+819.34
Focusing time on eyes 6- 0.7 0.63
(millisecond) mm 8 1788.63 +1251.74 16 9
0-
mm
R 8 772.25+815.42
1-
mm 8 615.25+520.96
Focusing time on nose 2- 1.0 0.40
(millisecond) mm 8 411.75+487.41 47 7
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3-
mm 8 579.5+672.78
4-
mm 8 439.75+418.95
5-
mm 8 174.38+209.81
6-
mm 8 302.88+574.47
0-
mm 0- 1- 2- 3- 4- 5-
R 8 733.13+749.06 mmR mm mm mm mm mm
1- 0-
mm 8 613.25+808.79 - - - - - - mm
2- 1-
mm 8 1183.63+1402.88 0.812 mm
3- 2-
mm 8 587.88 +457.07 0.372  0.259 mm
4- 3-
mm 8 1259+923.2 0.773 096 0.239 - - - mm
5- 4
mm 8 2363.13+1295.5 0.298 0.203 0.881 0.186 - - mm
Focusing time on mouth 6- 3.2 0.00 0.002 0.001 0.022 0.001 0.031 5-
(millisecond) mm 8 703.88+1037.14 3 9* ** ** ** ** ** - mm
0.002 6-
0954 0.857 0342 0.817 0272 ** mm
*Significant at P<0.05 by One-way analysis of variance test
**Significant at P<0.05 by Tukey HSD test
R Reference photograph
Table 5: Evaluation of midline deviations in male participants.
Number of Mean # Standard
subjects deviation F P
0-
mmR 8 20.38+2.2
1-
mm 8 20.63+0.92
2-
mm 8 21.38+2.39
3-
mm 8 21.75+2.05
4-
mm 8 21.25+0.71
5-
mm 8 20.25+1.04
6- 1.2 0.30
Age (year) mm 8 20.25+1.83 81 8
0-
mmR 8 4+0.76
1-
mm 8 3.13+0.83
2-
mm 8 3.38+0.74
3-
mm 8 3.63+0.74
4-
mm 8 35+1.31
5-
mm 8 2.75+1.28
6- 1.8 0.11
Score mm 8 2.75+0.89 28 3
0- 0- 1- 2- 3- 4- 5-
mmR 8 1489.25+4804 mmR mm mm mm mm mm
Focusing time on eyes 1- 3.4 0.01 0-
(millisecond) mm 8 916+ 806.76 36 6* - - - - - - mm
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2- 1-
mm 8 1013.38+689.71 0.916 mm
3- 2-
mm 8  1263.88+1142.52 0.952 1 mm
4- 3-
mm 8 474.63+430.91 1 1 1 - - - mm
5- 0.012 099 0.84 0.89 4-
mm 8 1828.75+1464.92 *k 1 9 3 - - mm
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DISCUSSION aesthetics. Because we presumed that we could make a more

In most studies evaluating smile aesthetics, new images have been
created by making gradual changes to the dental and
environmental structures of smile photographs by using computer
software. Each participant scored such photographs according to
their attractiveness levels [11,15,16]. Thus, it was possible to
determine the attractiveness level of each photograph, but it could
not be determined whether the participants noticed the changes to
be evaluated in the photographs. In the other part of the studies,
the participants were asked to score smile photographs that
belonged to different patients and the norms of the ideal smile
were tried to determine by evaluating the top-rated photographs
[19,20]. In studies using different patients’ photographs, variables
that may affect smile aesthetics may differ for each photograph.
This makes it impossible to evaluate the effect of the examined
factor on smile aesthetics by isolating it from other variables.
Therefore, our study was carried out using an eye tracking device
combined with a scoring method to investigate the effects of the

accurate comparison by making changes only to the examined item
and by keeping other variables constant, just one patient’s
photograph was used.

Studies using images created by making changes in the same
reference photograph have derived contradictory outcomes in eye
tracking results. Because of the types of methods used in these
studies, their participants might have attempted to determine
changes in the photographs and, thus, might have focused on the
changes. Barton et al. stated that if participants are asked to
reevaluate the images which have been evaluated previously, there
will be changes at the eye movement pattern [21]. To eliminate this
drawback in our study, each participant evaluated only one
photograph. Thus, conflicting results for focusing times caused by
participants’ attempting to recognize changes were avoided. Wang
etal. used the same method [22].

Having been used in different fields such as physiology, neurology,
psychology, and plastic surgery, eye tracking is a relatively new
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method in orthodontics [22-25]. In the cited studies, the duration
of displaying photographs to participants has varied. Richards et
al,, Dindaroglu et al. [23] and Wang et al. [22] have respectively
used 3, 4, and 10 seconds for the photograph display time. In
consistent with other studies, the display time for the photographs
used in our study was 6 seconds. In addition, previous researchers
have divided the examined face into various regions for making
calculations. Whereas Johnson et al.24 used nine regions,
Dindaroglu et al. used four zones: eye, nose, upper lip, lower lip-
chin tip. Wang et al. [22] divided the face into three parts: eye,
nose, and mouth. Similarly, we designated three zones of the face
for our study.

Based on the present results, the photograph exhibiting a 2-mm
buccal corridor width (reference photograph) reached the highest
score, followed sequentially by the photographs having 0-, 6-, 4-,
and 8-mm buccal corridor widths (Table 1). When the focusing
times for the mouth were evaluated, the images receiving the
longest and shortest focus were in the photographs having 8- and
4-mm buccal corridor widths, respectively. Even if the 4-mm
photograph were an exception, the focusing time for the mouth
increased as the score decreased.

It was observed that buccal corridor widths of up to 8 mm did not
significantly affect the perception of either the male or female
participants (Table 1). In the literature, studies report that buccal
corridor width affects attractiveness scores [26-28]. In these
studies, all study photographs were shown to each participant for
evaluating their attractiveness. However, participants who felt that
they must make a comparison might have tended to like some
photographs and dislike others. However, liking and comparing are
distinct. In our study, just one photograph was shown to each
participant. We believe that this is why the findings of our study
differ from those of previous studies, and our findings are more
consistent and accurate in revealing the impact of buccal corridor
width on smile attractiveness.

For the female participants who evaluated the different gingival
displays, there was a significant difference between the scores.
There was no significant difference for the other parameters (Table
2). The reference photograph (0-mm) received the highest score.
Compared with the reference photograph, +2-mm and above
gingival displays were scored significantly lower. The females did
not like excessive gingival displays, and relatively high scores were
assigned to photographs in which upper teeth were covered by the
upper lip. Similar data have been presented previously in the
literature [29]. The excessive gingival display can be caused by
reasons such as deep bite and short upper lip length [30]. Even
though it cannot be treated upper lip shortness with orthodontic
treatment, orthodontic treatment can treat the deep bite problem
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