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[Abstract] Objective To study smile exposure in 20- to 30-year-olds with convex facial profiles and to explore the
correlation between smile exposure and other aesthetic indicators, as well as psychological factors. Methods This study
obtained ethical approval from the hospital. After they gave informed consent and portrait authorization, 80 young subjects
aged 20-30 with convex facial profiles had their dynamic postural smile and spontaneous laughter recorded. The videos
were imported into Photoshop CC software, key frames were selected, and the smile exposure was measured. The three-di-
mensional information of the subject’s face in a resting state was obtained, the relevant aesthetic indicators were mea-
sured, and the satisfaction degree of their smile and laughter were evaluated. Correlation analysis was conducted for smile
exposure and the relevant aesthetic indicators and subjective psychological evaluation. Results There were statistically

significant differences in smile exposure, smile patterns, relevant aesthetic indicators and subjective psychological evalua-
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tion between males and females aged 20 to 30 (P <0.05). There was a large gap between males and females in the average
opening degree when laughing, males having 5 times that of females, while the average gingival exposure height of the
maxillary central incisor in males was approximately 1/2 of that in females. The average nasolabial angle of males (99.80°
+ 7.96°) was larger than that of females (96.26° + 7.31°) (P <0.05), while the average ratio of upper lip length to the
length of the lower 1/3 of the face of males (33.73% + 2.35%) was less than that of females (38.57% + 2.76%) (P < 0.05).
The average psychological score of males (57.75£13.46) was higher than that of females (53.69+17.95) (P <0.05). The ra-
tios of maxillary teeth and gingival exposure to oral fissure in the postural smile were positively correlated with the nasola-
bial angle. The oral fissure width in spontaneous laughter was negatively correlated with psychological score. Conclu-
sion Convex-faced males and females aged 20 to 30 have different smile exposures and smile patterns. Males tend to
smile more openly with a larger opening and less gingival exposure, while females tend to grin with a small opening and
more gingival exposure. Smile exposure is positively correlated with nasolabial angle and negatively correlated with smile
satisfaction.

[Key words] adolescent; smile; laughter; exposure; three dimensional image; nasolabial angle; psychologi-
cal evaluation; aesthetic index; gingival exposure height; oral aesthetic repair
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The subject was instructed to sit upright, adjust the body and head
to an upright position, and place a hard cardboard box between the
back of the subject’s occipital bone and the wall to fix the head
and limit the movement of the head. The fill light was put symmet-
rically on both sides. A Canon EOS 90D SLR camera was placed
70 c¢m in front of the subject’s mouth cleft for video recording. The
data collection process was recorded by a Xiaomi AIR laptop
placed 120 cm in front of the eyes

Figure 1  Schematic diagram of data collection of subjects”

smile exposure
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a: placed a ruler near the lips, cap-
tured the photo and measured the
distance from 1 to 4 cm in the photo;
b: measured distance between mouth
corners as the horizontal fissure
width; ¢: measured distance between
the upper and lower lip as the verti-
cal fissure length; d: measured dis-
tance between the maxillary and
mandibular central incisors as the

opening degree; e: measured dis-

tance between the most convex points of the canines” distal surface on both sides as the distance between the two canines; f: measured distance

between the top point of maxillary central incisor and the corresponding lip edge as the exposure height of maxillary central incisor (the value in

the red circle is the corresponding distance value in Photoshop CC software)

Figure 2 Distance measurements of smile exposure
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a: taking the upper and lower lip edg-
es and mouth corners as the boundar-
ies of the cleft, the area in the bound-
aries is called the area of the cleft; b:

the space between the teeth and

mouth corners is called the buccal corridor area; c: the maxillary tooth ar-
ea exposed in smiling is called the maxillary tooth tissue area; d: the max-
illary gingival area exposed in smiling is called the maxillary gingival tis-
sue area; e: the space between the upper and lower dentition in spontane-
ous laughter is called the area between the upper and lower dentition in
spontaneous laughter (the value in the red circle is the corresponding pixel number in Photoshop CC software)

Figure 3  Area measurement of smile exposure
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a: connected the anterior point of the upper lip and the nasal base, then connected the columella and base of the nose, measuring the nasolabial

angle; b: measured the distance between the nose base and the top point of upper lip; ¢: measured the distance from the base of nose to the

upper lip length in the picture

the length of 1/3 below the face X100 %

base of the chin; the ratio of upper lip length to the length of 1/3 below the face=

Figure 4 Measurement of aesthetic indicators in the lower 1/3 of the face
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Table 1  Data distribution of smile exposure, aesthetic indicators and psychological score of males and females aged

20-30 years with convex facial profiles xEs

Measurement indicators Male Female t P

Vertical fissure length in postural smile /cm 1.14 + 0.30 0.81 £0.16 3.122 0.006
Vertical fissure length in spontaneous laughter /em 1.68 + 0.60 1.59 £ 0.41 1.959 0.066
Horizontal fissure width in postural smile /cm 6.36 = 0.36 5.80 +0.38 7.004  <0.001
Horizontal fissure width in spontaneous laughter /em 6.69 = 0.37 6.18 +0.40 6.199  <0.001
Gingival exposure height of maxillary central incisor /mm 0.61 +0.99 1.24 + 1.53 -2.267 0.036
Opening degree in spontaneous laughter /em 0.40 £ 0.34 0.08 £ 0.14 2.716 0.014

Ratio of upper tooth exposure to fissure area in postural smile (%)

Ratio of maxillary gingival tissue exposure to fissure area in postural smile (%)

61.53 +1290 71.71 +10.61 -3.895 <0.001
10.98 + 9.00 10.40 + 14.52 0.211 0.834

Ratio of lower tooth exposure to fissure area in postural smile (%) 5.65 + 6.85 8.33 £10.14  -1.385 0.170
Ratio of buccal corridor area to fissure area in postural smile (%) 9.95 +2.94 9.73 +2.51 0.524 0.602
Ratio of distance between maxillary canines to fissure width in postural smile (%) 63.44 + 4.41 65.21 = 3.57 -0.938 0.361

Ratio of upper tooth exposure to fissure area in spontaneous laughter (%)

43.95 +10.64  51.64 + 1250 -2.973 0.004

Ratio of maxillary gingival tissue exposure to fissure area in spontaneous laughter (%) 12.68 + 7.47 19.95 + 11.25  -3.403 0.001

Ratio of lower tooth exposure to fissure area in spontaneous laughter (%)

6.88 + 6.28 13.69 + 7.92 -4.271  <0.001

Ratio of area between upper and lower dentition to fissure area in spontaneous laughter (%) 18.20 + 12.72 5.20 +6.98 2.689 0.015

Nasolabial angle (°)
Ratio of upper lip length to the length of the lower 1/3 of the face (%)

Psychological score™®

99.80 + 7.96 96.26 + 7.31 2.098 0.039
33.73 +2.35 38.57 +2.76 -8.473  <0.001
5775 + 1346 53.69+ 1795 -5.020 <0.001

*: Psychological score calculated by Psychosocial Impact of Dental Aesthetics Questionnaire
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Table 2 Regression coefficients of smile exposure on the nasolabial angle and the psychological score in males and females

aged 20-30 years with convex facial profiles

Independent variable

Dependent variable

r F b 95%CI t P

Females Nasolabial angle

Ratio of upper tooth exposure to fissure area in postural smile ~ 0.468 11.255  0.688 0273  1.103 3355  0.002

Ratio of maxillary gingival tissue exposure to fissure area in  0.591 21.070 0.874 0489 1.260 4.490 <0.001

spontaneous laughter

Ratio of upper tooth exposure to fissure area in spontaneous 0.639 27.688  1.106 0.680  1.533 5262 <0.001

laughte

Psychological evaluation score Horizontal fissure width in spontaneous laughter

-0.400 6981 -0.009 -0.015 -0.002 -2.640  0.011

Males  Nasolabial angle

Ratio of upper tooth exposure to fissure area in postural smile 0393 6932 0.637 0.140 1.133  2.624  0.012

Ratio of maxillary gingival tissue exposure to fissure area in  0.583 19.632  0.498 0269 0.728 4431 <0.001

spontaneous laughter

Ratio of upper tooth exposure to fissure area in spontaneous 0.357  5.535 0477 0.069 0.884 2353  0.024

laughte

Psychological evaluation score Horizontal fissure width in spontaneous laughter

-0.356 5456 -0.010 -0.019 -0.001 -2373  0.026
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a: correlation analysis of the ratio of upper tooth exposure to fissure area in the postural smile and the nasolabial angle; b: correlation analysis of the

ratio of maxillary gingival tissue exposure to fissure area in spontaneous laughter and the nasolabial angle; c: correlation analysis of the ratio of upper

tooth exposure to fissure area in spontaneous laughter and the nasolabial angle

Figure 5 Correlation analysis of smile exposure and nasolabial angle in females aged 20-30 years with convex facial profiles
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a: correlation analysis of the ratio of upper tooth exposure to fissure area in postural smile and nasolabial angle; b: correlation analysis of the

ratio of maxillary gingival tissue exposure to fissure area in spontaneous laughter and the nasolabial angle; c: correlation analysis of the ratio

of upper tooth exposure to fissure area in spontaneous laughter and the nasolabial angle

Figure 6 Correlation analysis of smile exposure and nasolabial angle in males aged 20-30 years with convex facial profiles
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a: correlation analysis of horizontal fissure width
in spontaneous laughter and the psychological
evaluation score in females aged 20-30 with con-
vex facial profiles; b: correlation analysis of hori-
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Figure 7 Correlation analysis of horizontal fissure width in spontaneous laughter and psychological evaluation score in males

and females aged 20-30 years with convex facial profiles
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