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Perception of Dental, Smile and Gingival Esthetic
Components by Dental Specialists, General Dental
Practitioners, Dental Assistants and Laypersons:
A Cross-sectional Study
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A b s t r ac t
Aim: This study aimed to evaluate perception of dental, smile, and gingival esthetic components by dental specialists, general dental practitioners,
dental assistants, and laypersons.
Material and methods: Seven standard photographs representing dental, smile, and gingival components were manipulated digitally. The
sample composed of 465 [74 dental specialists (DS), 152 general dental practitioners (GDP), 97 dental assistants (DA), and 142 laypersons (LP)]
assessed the normal and the digitally manipulated images on a visual analog scale ranging from 1 to 5 where 1 is the less pleasant image and
5 is the standard normal image. The data was analyzed using Mann-Whitney and Kruskal-Wallis tests, and multiple linear regression analyses.
Results: Out of 100, the overall rate was 81.42 ± 10.8% with no statistical gender differences. Regarding the individual components, females
exhibited significant perception for “midline diastema,” while males showed significantly better perception for “gingival marginal height.” General
dental practitioners (GDP) showed significantly higher perception score than DS, DA, and LP did. Out of the seven evaluated components,
five were differently perceived in favor of the GDP followed by DS and the lowest were for LP. Linear regression analyses revealed that the
“participant’s category” (GDP vs others) was the only independent determinant of the overall esthetic perception in addition to six individual
esthetic components.
Conclusion: GDP showed more favorable perception of dental, gingival, and smile esthetics than laypersons and other dental professionals
with considerable variations.
Clinical significance: The patients’ perception toward esthetics is to be considered over that perceived by dental professionals during daily
dental procedures and smile design.
Keywords: Dental professionals, Esthetics, Gingival, Perception, Smile.
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Introduction

1

People usually concern about the attractiveness and beauty of
their face, smile, and teeth. This concern began since thousands
of years ago. In some ancient Asians civilizations, some people
in laid their teeth with precious materials to draw an attention
and to show nobility or stained them black as signs of strength.
Romans in first century covered their front teeth with urea to
make them whiter in color as signs of beauty.1 The concept of
dental beauty differs from culture to another and crosswise
different regions, countries, populations, and hence continents.
The components of beautiful smile are also dynamic, modifying
from time to time for varying causes. For example, in the 20th
century maxillary midline diastema was a sign of beautiful
smile, but these days most of these individuals seek orthodontic
treatment for closure of maxillary midline diastema. 2
Generally, the term perception is a process involving
personal analysis of a stimulus and identification of the object
or individual producing a specific impression. Commonly,
this impression toward others can cause an environmental
condition which affected an individual’s intellectual and social
development. 3 Hence, the perception is not an absolute issue;
rather it varies considerably owing to many determinants.

Perception of dental esthetics is not an exception. It is a relative
trait influenced by several factors including, but not limited to,
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cultural, ethnic, demographic, and geographic factors.4 Although
being a subjective measure, dental esthetic has certain standards
that can be applied for objectivity. Some standards came from
either solid values of a specific population, or by comparing with
individuals who are considered controversially beautiful.5 Dental
esthetics is the key aspect of attractive smile. The latter may have
accumulative effects over human being’s life.6
Various dental/oral factors such as the clinical crown
height and width, upper lip vertical position (smile line), buccal
corridors, occlusal plan canting, maxillary midline position,
and maxillary midline diastema, affect smile attractiveness. As
these factors can be manipulated by dental and/or orthodontic
treatment, clinicians should consider them while developing a
treatment plan aiming at objective perfectness and subjective
satisfaction of the attractive smile. 3,7,8 Overall, combining the
patient’s preference and the objective values with the esthetic
components as perceived by the dental practitioners and
laypersons is essential.
Several studies have assessed the laypersons’ perception of
specific esthetic parameters including gingival marginal discrepancy
and occlusal canting.9-12 A recent systematic review13 aimed at
analyzing studies that evaluated dental professionals’ and/or
laypersons’ perception of different esthetic characters such as
maxillary midline diastema,14,15 buccal corridors,14 gingival display
in smile,7,14-16 gingival asymmetry,15,17 and lateral incisor crown
width.15 So far, there has not been a single study that assessed
the perception of the most important smile, dental and gingival
esthetic components (all together) by the laypersons and dental
professionals. Thus, the current study aimed to assess dental
professionals’ and laypersons’ perception of seven smile, dental,
and gingival esthetic components, and whether perception of
these esthetic parameters is affected by gender and the level of
exposure to dental practice.

The details of the above mentioned digital reformatting
are described in Table 1 and photographically presented in
Figures. 1 to 7.
The manipulated groups of photographs were given to each
rater in the form of booklet of seven pages where each group
(five photographs per a page) represented one of the esthetic
components mentioned above (Figs. 1 to 7). The participants
were asked to select the most pleasant image among the five
images in each group. The participants marked their choices in
a predesigned master sheet which included questions about
participant’s occupation and gender. To ensure that the booklets
were presented properly, fairly and unequivocally to all participants,
they were printed using the same color saturation, and on papers
with the same dimensions, thickness and glossiness; and distributed
exclusively during the day light.
Intraobserver reliability was assessed by intraclass correlation
coefficient based on a random re-evaluation of ten participants
from each occupation group twice with at least 2-week interval.
Frequencies and their corresponding proportions were used to
statistically present the qualitative variables, while the quantitative
variables were presented as means and their corresponding
standard deviations (SD), and as medians with their corresponding
interquartile ranges (IQR). To check the normal distribution of
the quantitative data (the overall and individual esthetic scores),
Kolmogorov-Smirnov test was conducted. The differences by
gender and occupation were assessed using Mann-Whitney U and
Kruskal-Wallis tests followed by pairwise comparisons, respectively.
The independent determinants were analyzed using stepwise
multiple linear regression analyses.
Data were analyzed using the IBM-SPSS software, Version 21
(Armonk; IBM Corp.). A p value of < 0.05 was considered significant.

M at e r ia l

There were 465 participants of which 228 (49%) were females. A
74 (15.9%) were dental specialists, 152 (32.7%) were general dental
practitioners, 97 (20.9%) were dental assistants, and 142 (30.5%)
were laypersons (Table 2).
There was a moderate to very high agreement ranged
between 0.727, for question number 7 (gingival symmetry),
and 0.986 for question number two (buccal corridors).
The overall mean score was high (81.42 ± 10.8) with no
difference between genders. The highest perception was reported
for “midline deviation” (4.52 ± 0.98) followed by “maxillary midline
diastema” (4.48 ± 1.1), while the lowest perception was reported
for “gingival display” (3.41 ± 1.41) followed by “Gingival marginal
height” (3.8 ± 1.1).
Most of participants perceived the “narrow buccal corridors”
of 10% and 15% [Median (IQR) = 5 (4-5)], and perceived the normal
and 1 mm reduction of “clinical crown width” [Median (IQR) = 5 (4-5)
each]. Similarly, Symmetric “gingival margin height”, and 0.5 mm
and 1 mm discrepancy were perceived by more than two third of
the sample [Median IQR = 4 (3-5)]. Males perceived the “marginal
gingival height” more precisely than females did (p < 0.05) while
females significantly perceived “maxillary midline diastema” more
precisely than males did (p < 0.05; Table 3).
The mean score of overall perception was highest amongst
GDP and lowest amongst LP. However, no statistical differences
were found between LP and DA or between DA and DS, although
the latter scored statistically higher than LP did (Table 4).
Pairwise comparisons revealed no differences between LP and

and

Methods

This cross-sectional study was conducted during the period from
November 2018 to April 2019 at the College of Dentistry, Jazan
University, Saudi Arabia. It was approved by the Interns Review
Committee, College of Dentistry, Jazan University. The study
targeted dental specialists (DS) from different clinical disciplines,
general dental practitioners (GDP) in the region, dental assistants
(DA) in the college, and laypersons (LP) attending the college’s
clinics. The participation was voluntary. All procedures performed
were in accordance with the guidelines provided by Helsinki and
the ethical standards of the hospital research committee.
Seven photographs of posed smile were obtained and
considered as standard photographs. Each standard photograph
was digitally manipulated using the Adobe Photoshop software
program (version CS3; Adobe Systems, Inc., San Jose) to get four
photographs differed somehow from each other and from the
standard photograph.18 For each component five photographs
were presented, one standard and four its manipulated analog,
represented one category for one of the seven esthetic components
(dental, smile, or gingival, Figs. 1 to 7). To score these photographs,
a visual analog scale ranging from one to five was set, where five is
the standard photograph and one denoted the least pleasing one.
Within each group, the five images were randomly arranged, and
even differently in the seven different categories. The scores of each
component were summed together then multiplied by 2.857 to be
tabulated out of 100 (Table 1).

R e s u lt
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Table 1: Scoring system of the perception of overall, smile, dental and gingival components
Variable

Score

Overall

100 (35*2.857)

Smile components
Normal gingival display
1 mm increased gingival display
2 mm increased gingival display
3 mm increased gingival display
4 mm increased gingival display
Obliterated buccal corridor (2%)
Narrow buccal corridor (10%)
Normal buccal corridor (15%)
Wide buccal corridor (22%)
Very wide buccal corridor (28%)
Dental components
No maxillary midline deviation
1 mm maxillary midline deviation
2 mm maxillary midline deviation
3 mm maxillary midline deviation
4 mm maxillary midline deviation
No maxillary midline diastema
0.5 mm maxillary midline diastema
1 mm maxillary midline diastema
1.5 mm maxillary midline diastema
2 mm maxillary midline diastema
Normal clinical crown width
1 mm reduction of clinical crown width
2 mm reduction of clinical crown width
3 mm reduction of clinical crown width
4 mm reduction of clinical crown width
No frontal occlusal canting
1 mm frontal occlusal canting
2 mm frontal occlusal canting
3 mm frontal occlusal canting
4 mm frontal occlusal canting
Gingival components
Symmetric gingival margin height
0.5 mm asymmetric gingival margin height
1 mm asymmetric gingival margin height
1.5 mm asymmetric gingival margin height

Q1 (gingival display)

Q2 (Buccal corridors)

Q3 (Midline deviation)

Q4 (Midline diastema)

Q5 (Clinical crown width)

Q6 (Occlusal canting)

Q7 (Gingival marginal height)

2 mm asymmetric gingival margin height

5
4
3
2
1
2
4
5
3
1
5
4
3
2
1
5
4
3
2
1
5
4
3
2
1
5
4
3
2
1
5
4
3
2
1

Table 2: Characteristics of the participants of the study
Category

Males n (%)

Females n (%)

Total N (%)

p value

Laypersons
Dental assistants
General dental practitioners
Dental specialists

68 (28.6)
37 (15.6)
80 (33.8)
52 (21.9)

74 (32.5)
60 (26.3)
72 (31.6)
22 (9.6)

142 (30.5)
97 (20.9)
152 (32.7)
74 (15.9)

< 0.001

Total

237 (51)

228 (49)

465 (100)
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Fig. 1: Smile (lip) line: (A) normal smile line, (B) 1 mm higher smile line, (C) 2 mm higher smile line, (D) 3 mm higher smile line, (E) 4 mm higher
smile line
Table 3: Mean and median scores of perception of dental, gingival and smile esthetic components and overall esthetic for the whole sample and
by gender
Esthetic components
Overall
Q1
(gingival display)
Q2
(Buccal corridors)
Q3
(Midline deviation)
Q4
(Midline diastema)
Q5
(Clinical crown width)
Q6
(Occlusal canting)

All sample (N = 465)
Mean (SD)

Median (IQR)

Males (n = 237)
Mean (SD)

Median (IQR)

Females (n = 228)
Mean (SD)

Median (IQR)

82.85 (74–88) 81.85 (10.02) 82.85 (77–88)

p value

81.42 (10.8) 82.85 (74–88)

81.08 (11.5)

3.41 (1.41)

4 (2–5)

Smile components
3.35 (1.46)
4 (2–5)

0.435

3.47 (1.34)

4 (2–5)

0.473

4.12 (1.28)

5 (4–5)

4.14 (1.21)

5 (4–5)

4.11 (1.36)

5 (4–5)

0.503

4.52 (0.98)

5 (5–5)

Dental components
4.59 (0.92)
5 (5–5)

4.45 (1.3)

5 (4–5)

0.095

4.48 (1.1)

5 (5–5)

4.3 (1.27)

5 (4–5)

4.67 (0.85)

5 (5–5)

< 0.001

4.24 (1.18)

5 (4–5)

4.2 (1.27)

5 (4–5)

4.29 (1.9)

5 (4–5)

0.797

3.93 (0.95)

4 (3–5)

3.91 (0.97)

4 (3–5)

3.95 (0.94)

4 (3–5)

0.755

3.8 (1.1)

4 (3–5)

3.89 (1.11)

3.71 (1.8)

4 (3–5)

0.038

Gingival components
Q7
(Gingival marginal height)

4 (3–5)

IQR: interquartile range
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Fig. 2: Buccal corridor: (A) 2% buccal corridor (obliterated), (B) 10% buccal corridor (narrow), (C) 15% buccal corridor (normal), (D) 22% buccal
corridor (wide), (E) 28% buccal corridor (very wide)

Table 4: Mean and median scores of sample perception of dental, gingival and smile esthetic components and overall esthetic by participant’s
category
General dental practitioner
Dental specialist (n = 74)
(n = 152)
p value
Mean (SD) Median (IQR) Mean (SD) Median (IQR) Mean (SD) Median (IQR) Mean (SD) Median (IQR)
Overall
78.3 (9.5) 78 (71–85)a 81.02 (11.2) 80 (74–88)a,c 85.73 (9.6) 88 (80–91)b
81.23 (12.2) 82 (73–91)c < 0.001
Smile components
Q1 (gingival display)
3.41 (1.41) 3 (2–5)
3.44 (1.52) 4 (2–5)
3.41 (1.29) 4 (3–4)
3.37 (1.49) 3 (2–5)
0.941
3.8 (1.4)
4 (3–5)b
4.54 (0.88) 5 (4–5)c
4.32 (1.14) 5 (4–5)a,c
< 0.001
Q2 (Buccal corridors)
3.8 (1.48) 5 (3–5)a,b
Dental components
4.93 (1.8)
5 (4–5)b
4.91 (0.4) 5 (5–5)b
4.3 (1.21) 5 (4–5)a
< 0.001
Q3 (Midline deviation)
4.3 (1.8)
5 (4–5)a
Q4 (Midline diastema)
4.63 (0.9) 5 (5–5)
4.61 (0.96) 5 (5–5)
4.38 (1.23) 5 (4–5)
4.24 (1.29) 5 (4–5)
0.081
4.24 (1.13) 5 (4–5)a,b
4.38 (1.23) 5 (4–5)b
4.32 (1.1) 5 (4–5)a,b
0.004
Q5 (Clinical crown width) 4.06 (1.19) 4 (3–5)a
a,c
a,b
d
3.64 (0.96) 4 (3–4)
4.13 (0.96) 4 (4–5)
3.99 (0.94) 4 (4–5)c,d
< 0.001
Q6 (Occlusal canting)
3.89 (0.9) 4 (3–4)
Gingival components
Esthetic components

Q7 (Gingival marginal
height)

Layperson (n = 142)

Dental assistant (n = 97)

3.33 (1.25) 4 (2–4)a

3.7 (1.12)

4 (3–4)a,b

4.26 (0.7) 4 (4–5)c

IQR: interquartile range
Within the same raw different superscript letters over the medians (IQR) are statistically different
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3.89 (1)

4 (3–5)c,b

< 0.001
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Fig. 3: Maxillary dental midline: (A) no deviation, (B) 1 mm deviation, (C) 2 mm deviation, (D) 3 mm deviation, (E) 4 mm deviation
Table 5: Independent determinants of sample perception of dental, gingival and smile esthetic components and overall esthetic as shown by
stepwise multiple linear regression analyses
Determinants

B

CI95% of B
Smile components

Adjusted R2

p value

Q1 (gingival display)
No variables were entered into the equation.
Q2 (Buccal corridors)
Participant’s category

0.26

0.153–0.366
Dental components

0.045

< 0.001

0.106

0.024–0.189

0.012

0.012

0.342
-0.111

0.142–0.541
-0.204– -0.018

0.027
0.036

0.001
0.019

0.111

0.011–0.211

0.008

0.029

0.082

0.007

0.045

Q7 (Gingival marginal height)
Participant’s category

0.002–0.163
Gingival components

0.279

0.072

< 0.001

Overall score
Participant’s category

0.189–0.369
Combined components

2.36

0.063

< 0.001

Q3 (Midline deviation)
Participant’s category
Q4 (Midline diastema)
Gender
Participant’s category
Q5 (Clinical crown width)
Participant’s category
Q6 (Occlusal canting)
Participant’s category

1.54–3.18

The independent variables which entered into the models were: gender and occupation. Gender was coded as: 1 for male and 2 for female; Participant’s
category was coded as: 1 for layperson, 2 for dental assistant, 3 for general dental practitioner and 4 for dental specialist
World Journal of Dentistry, Volume 13 Issue 3 (May–June 2022)
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Fig. 4: Maxillary midline diastema: (A) absence of midline diastema, (B) 0.5 mm diastema, (C) 1 mm diastema, (D) 1.5 mm diastema, (E) 2 mm diastema

DA. In addition, there were no significant differences between
DS, GDP, DA, and LP in perception of “gingival display” and
“maxillary midline diastema.” With regard to the other esthetic
components, the highest scores were reported for the GDP
followed by DS with a few statistical differences between them,
namely: “midline deviation.”
The bivariate analyses confirmed by the multiple linear
regression analyses; gender and professionals’ category were
variably and differentially independent determinants ranging from
as low as R2 of 0.007% (occlusal canting) to R2 of 0.072 (Gingival
marginal height; Table 5).
Overall, the perception of dental, smile, and gingival esthetics
was almost high with no gender differences. Considerable variations
in perception of dental, smile, and gingival esthetics by LP, DA, GDP,
and DS do exist, with the most precise perception recorded for GDP.

Discussion
The degree of exposure to the dental environment as well as the
level of dental education might be influential factors for better
256
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esthetic perception, although there might be tiny variations in
perception of dental, smile, and gingival esthetics.
In a recent systematic review, Del Monte et al.13 assessed
20 studies on esthetic perception; 10 studies included laypersons
only 9-12,16,19-23 and the other 10 compared layperson with the dental
professionals. Nevertheless, most of these studies addressed one
esthetic variable 16,17,24-29 or at best three esthetic variables.14,15 In
addition, the maximum number of participants in these studies
was 60. 28 So far, this is the first study assessed seven esthetic
components (dental, smile, and gingival components) once, and
targeted a large sample of individuals who had different dental
education and clinical experience, along with including lay persons.
Overall, the perception of esthetic components by the
whole sample was almost high (81.42 ± 10.8 out of 100) with no
gender differences. Moore et al. 30 and Ioi et al. 31 reported equal
scores for males and females with regard to perception of smile
attractiveness. In the current study, the highest perception was for
the “midline deviation” with no gender difference. In contrast, Liu
et al.32 claimed that the shift of the maxillary midline of 2 mm or
less was not perceived by females and up to 3 mm was acceptable

Dental, Smile and Gingival Esthetic Components

Fig. 5: Clinical crown width of maxillary right lateral incisor: (A) normal mesiodistal width, (B) 1 mm mesiodistal reduction, (C) 2 mm mesiodistal
reduction, (D) 3 mm mesiodistal reduction, (E) 4 mm mesiodistal reduction

for males. In the current study, females perceived “the maxillary
midline diastema” more precisely than males did. This finding is
in agreement with the results of Abu Alhaija et al.14 and Yin et al.33
With regard to the participants’ occupations, the overall
perception was highest amongst GDP but lowest amongst LP.
Perception of “gingival display” was similar among all groups in this
study. This contradicts the findings of Kumar et al.15 who concluded
that orthodontists were tolerant of up to 2 mm of gingival display
before rating it as unattractive and found that LP and GDP’s ratings
did not show any significant differences regarding four alterations
from 2 to 5 mm in gingival-lip distance, suggesting that they
were more tolerant of increased gingival display or gummy smile.
Vercelino et al. 34 concluded that dental specialists were more
sensitive to alterations in gingival display than laypeople.
GDP and DS preferred slightly narrow (10%) and normal buccal
corridor (15%), this agrees with orthodontists’ threshold of this
esthetic component. 35 In the current study, LP and DA had the
same preference in addition to their preference of the slightly wide

buccal corridors (22%). In one study, up to 20% was an acceptable
threshold as perceived by DS,36 contrasting another study which
reported that dental students and DS preferred wider smiles. 31
“Maxillary midline diastema” was perceived equally by all
groups of participants. This is in agreement with Abu Alhaija
et al.14 and Kokich et al.37 who found that orthodontists, LP, and GDP
rated the smile as unattractive when the “midline diastema” width
was 1 and 2 mm, respectively. Based on a recent systematic review,
the authors argued against diastema stating that ideally a smile
should have no diastema; however, the space can be esthetically
acceptable as long as it is less than 1.00 to 1.75 mm.13
Almost all GDP perceived “midline deviation” accurately
while up to 75% of the other participants perceived absence
or 1 mm midline deviation. Sadrhaghighi et al. 36 found that the
acceptable midline deviation was the same for orthodontists
and laypersons (1 mm shift) while it was 3-mm for GDP. Another
study found that a midline shift of 1 mm was acceptable by
orthodontists but up to 4 mm for LP. 38
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Fig. 6: Maxillary occlusal plane canting: (A) normal occlusal plan, (B) 1 mm canting, (C) 2 mm canting, (D) 3 mm canting, (E) 4 mm canting

GDP and DS perceived occlusal canting more accurately
than DA and LP did; they perceived up to 2 mm canting as
attractive. Olivares et al. 39 reported that LP, orthodontists
and GDP perceived canting when more than 2°. contrastingly,
another study 40 argued that occlusal canting greater than 4º
would have been clinically detected by both professionals
and LP.
Symmetric “gingival margin,” along with up to 0.5 mm of
asymmetry were perceived by most of GDP as attractive, in
comparison to LP who perceived 0.5, 1, and 1.5 mm discrepancies
as attractive. This result agrees with the findings of Correa
et al.17 who found that orthodontists and LP hardly perceived
the asymmetric gingival margins between the maxillar y
canine gingival margins of up to 0.5 mm and 1.0 to 1.5 mm,
respectively. In line with these results, Kokich et al.41 reported
that orthodontists perceived a discrepancy of 1.0-mm and less
between the maxillary central incisors and other anterior teeth
as attractive, unlike LP who perceived up to 2.0 mm discrepancy
as attractive.
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Most of the esthetic components were perceived more
precisely by GDP compared with DS. This is most likely due to
the heterogeneity of DS participated in this study where they
represented different dental disciplines; the sample didn’t
exclusively included DS that care more about esthetics like
orthodontists, prosthodontists, and conservative dentistry
specialists. Hence, it is recommended that similar studies be
conducted with more focus on DS whose main focus of care is the
smile and dental esthetics in comparison with other DS.
One of the limitations of this study is that the level of general
education and socioeconomic status of laypersons was not considered.
Another limitation is related to the specialty of the dental specialists
that should be addressed in future researches.

C o n c lu s i o n s
The perception of dental, smile, and gingival esthetics was almost high
and perceived differently in favor of the GDP followed by DS; the lowest
perception scores were reported for LP with no gender differences.

Dental, Smile and Gingival Esthetic Components

Fig. 7: Marginal gingival height of right maxillary central incisor: (A) normal marginal gingival height, (B) increased by 0.5 mm, (C) increased by
1 mm, (D) increased by 1.5 mm, (E) increased by 2 mm
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