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Background: Mini-esthetics is an important concept in orthodontics concerned with relat-
edness of dentition to the face.
Purpose: We compared the perception of altered smile esthetics between orthodontists, 
dentists, and laypeople in Riyadh, Saudi Arabia.
Patients and Methods: A total of 216 participants (orthodontists, dentists, and laypeople) 
were conveniently surveyed. An image representing the ideal smile was altered in terms of 
buccal corridor, gingival display, and midline diastema. Using Likert scale, participants were 
asked to rate the attractiveness of the altered images.
Results: The three surveyed groups preferred wide rather than narrow buccal corridors. 
Also, as the amount of gingival display and midline diastema increased, the smile was rated 
less attractive. Age of participants was significantly associated with more precise recognition 
of gingival display and midline diastema, P<0.05 and P<0.001, respectively.
Conclusion: The concept of an ideal smile holds true across the heterogenous groups we 
studied despite gender and professional background.
Keywords: dentistry, orthodontics, smile, beauty

Introduction
Esthetics, as defined by Merriam-Webster dictionary, is “a branch of philosophy 
dealing with the nature of beauty, art, and taste and with the creation and apprecia-
tion of beauty”.1 It is viewed as a combination of artistic elements guided by 
science.2 Esthetics is central to dentistry when it comes to building a pleasant 
smile that boosts the individual’s confidence and improves their quality-of-life.3–5 

Not surprisingly, these psychological effects were consistent across reports evalu-
ating individuals of different ethnic backgrounds; and were true for healthy people, 
head and neck cancer patients, and for children.4–9 The recognition of this impor-
tant role of esthetics has led to rapid development in this field, leading to further 
sub-dividing the concept into macro-, mini-, and micro-esthetics.10

The provision of esthetic dental treatment often involves a multidisciplinary 
approach.11,12 The subjectivity of what an attractive smile looks like may create a 
mismatch between the dental care provider and the patient, and between the providers 
themselves. Therefore, several attempts were made to recognize the disparity in 
recognizing these esthetic aspects of the smile between laypeople and the different 
dental care providers, such as restorative dentists and orthodontists.13–16 For instance, 
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Badran and Mustafa15 found that a wide smile with narrow 
buccal corridors was perceived as the most attractive, and 
orthodontists were more likely to notice changes in buccal 
corridors than laypeople. They also reported a stronger 
influence of smile arc on the perceived smile esthetics 
when compared to buccal corridors. Another study pub-
lished by Noureddin et al17 reported that the presence of 
midline diastema was the least attractive compared to dental 
spacing in other areas of the arch, likely related to the 
visible nature of the former and its effect on the overall 
smile. Additionally, Geron and Atalia14 found that up to 
1 mm of gingival display in the maxillary arch during smile 
and speech had a positive rating. However, as gingival dis-
play increased, the rating declined.

In Saudi Arabia, a number of studies investigated the 
perception of several smile esthetics in different regions of 
the country. For instance, in a study conducted in the southern 
region, 11.8% of the surveyed female students perceived the 
diastema as a symbol of beauty, whereas 39.3% thought of it 
as esthetically acceptable. Nevertheless, the majority (74.1%) 
believed that their opinion would depend on the size of 
diastema.18 Another survey of female students in the 
Western region found that a gingival display of 2 mm was 
considered the most attractive across groups of different edu-
cational backgrounds.19 Another study in the Central region 
reported that as the gingival display increased, upper incisors 
were perceived more proclined by dentists and laypeople, 
irrespective of their actual inclination.20 The studies performed 
in Saudi Arabia used questionnaires with non-standardized 
smile images, which is in our opinion a drawback that they 
had in common.19–21 We used a questionnaire developed and 
validated in a Jordanian population, which is ethnically similar 
to the Saudi nationals. Our aim here is to compare the percep-
tion of different traits of smile esthetics, namely: buccal corri-
dor, gingival display and midline diastema, between 
orthodontists, dentists, and laypeople in Riyadh, Saudi 
Arabia; and to describe any demographics that influence the 
perception.

Materials and Methods
Ethical Considerations
The study was approved by the ethical committee at 
Riyadh Elm University, Riyadh, Saudi Arabia (RC/IRB/ 
2018/1088) in accordance with the Declaration of 
Helsinki. Verbal informed consent was approved by the 
ethical committee and obtained from participants. There 
was no conflict of interest to disclose.

Sample Size Calculation
Based on the findings of Abu Alhaija et al,22 and utilizing 
the image perceived as most attractive by general practi-
tioners (1.30±0.57) and laypeople (1.66±0.72), using a 
power of 0.80 and alpha of 5%, the minimum required 
sample size for each group is 41 participants.

Questionnaire
We used the same self-administered, close-ended, question-
naire that was developed and validated by Abu Alhaija et al.22 

In their work, they used an image of a female whose smile was 
within the standard norms (Figure 1). Then, they made altera-
tions producing a total of 10 altered smile images beside the 
ideal. Two of the images represented narrow and wide buccal 
corridors (Figure 2), four had different amounts of gingival 
display ranging from 1–4 mm (Figure 3), and four other images 
had different degrees of midline diastema ranging from 
1–4 mm in width (Figure 4). The questionnaire has two sec-
tions: a) demographics (nationality, age, gender, marital status 
and profession) and b) images assessment. On Likert scale 
(very high=1, high=2, medium=3, low=4, and very low=5), 
participants ranked the importance of each of the smile 
esthetics, as well as their gratification of their own smiles, the 
impact their smiles have on their social lives, and if they wish 
for any improvements to their smiles. The second section of the 
questionnaire was composed of a random arrangement of the 
ideal and altered images developed by Abu Alhaija et al.22 

Participants were asked to evaluate these images in terms of 
attractiveness (very attractive=1, attractive=2, acceptable=3, 
unattractive=4, and very unattractive=5).

Data Collection
The questionnaire was distributed in electronic and printed 
format conveniently among orthodontists, dentists, and lay-
people in the dental clinics of Riyadh Elm University Hospital 

Figure 1 Ideal smile. 
Note: Reproduced from Abu Alhaija ES, Al-Shamsi NO, Al-Khateeb S. Perceptions 
of Jordanian laypersons and dental professionals to altered smile aesthetics. Eur J 
Orthod. 2011;33(4):450–456, by permission of Oxford University Press.22
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and Prince Sultan Military Medical City in Riyadh, Saudi 
Arabia. Also, it was distributed among members of the Saudi 
Orthodontic Society attending the annual scientific meeting.

Statistical Analysis
Data entry and coding were conducted using Microsoft Excel 
(MS Excel 2010). All analysis was conducted using SPSS 
Software version 20 (IBM® SPSS® Statistics). Bivariate ana-
lysis was done to compare between groups of professions using 
chi-square for categorical demographic variables, and one-way 
ANOVA for continuous variables: the perception of smile 
attractiveness as well as attractiveness scores of different 
smiles. Then, general linear models were conducted to deter-
mine the effect of profession, gender and age on each of the 
smile parameters: buccal corridor space, the amount of gingi-
val display, and midline diastema.

Results
Sample Characteristics
A total of 216 participants were enrolled in this study, of 
which 86 were dentists (39.8%), 70 orthodontists (32.4%), 
and 60 laypeople (27.8%) (Table 1). The distribution of 
nationality, age, gender, and marital status was signifi-
cantly different when grouped based on profession 
(P<0.05). There were more males (54.6%) than females, 
and 88.4% of the participants were Saudi nationals. The 

majority (61.1%) were younger than 35 years of age, 
followed by 55 participants (25.4%) who were 36–44 
years, and 29 (13.4%) who were 45 years and above; 
55.1% of the participants were married.

Figure 2 Narrow (A) and Wide (B) buccal corridor spaces. 
Note: Reproduced from Abu Alhaija ES, Al-Shamsi NO, Al-Khateeb S. Perceptions 
of Jordanian laypersons and dental professionals to altered smile aesthetics. Eur J 
Orthod. 2011;33(4):450–456, by permission of Oxford University Press.22

Figure 3 Gingival Display of 1 (A), 2 (B), 3 (C), and 4 mm (D). 
Note: Reproduced from Abu Alhaija ES, Al-Shamsi NO, Al-Khateeb S. Perceptions 
of Jordanian laypersons and dental professionals to altered smile aesthetics. Eur J 
Orthod. 2011;33(4):450–456, by permission of Oxford University Press.22
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Self-Perception and Assessment of Images
Significance of an Attractive Smile
The perceived importance of an attractive smile was not 
significantly different between the groups: highest among 

orthodontists (1.19±0.39), followed by dentists (1.29±0.48) 
and laypeople (1.32±0.65).

Smile Satisfaction
Orthodontists were more self-satisfied with their own 
smiles (1.86±0.75) compared to dentists (1.98±0.87) and 
laypeople (2.15±0.76). However, the difference between 
the groups did not reach the statistical level of 
significance.

Impact of Smile Esthetics on Social Acceptance
The perceived impact of smile on social acceptance was 
significantly higher among orthodontists (1.49±0.65) com-
pared to laypeople (2.13±0.95) at P<0.001. Also, it was 
significantly higher among dentists (1.72±0.90) compared 
to laypeople (2.13±0.95) at P<0.05.

Impact of an Anterior Spacing on Smile 
Attractiveness
Using Likert scale, anterior spacing was ranked to have a high 
impact by orthodontists (2.83±1.25) followed by laypeople 
(2.85±1.30) and dentists (2.95±1.30), but this was not statisti-
cally significant. Further results are presented in Table 2.

Ideal Smile
The ideal smile image received an average score of 2.25 
±0.05 by all participants, and no gender differences were 
detected (Table 3). This was set as a cut-off score; images 
that receive lower scores are considered attractive, while 
higher scores are considered unattractive. On average, 
orthodontists provided a higher rating of the ideal smile 
(2.20±0.67), followed by dentists (2.22±0.72) then laypeo-
ple (2.33±0.75). In addition, mean score given by female 
participants was significantly lower than males, 2.40±0.71 
and 2.12±0.68, respectively (Table 4).

Participant’s Rating of the Altered Smile Images
Comparison of attractiveness scores among profession 
groups and by gender are presented in Table 4. Likert 
scale ranges from 1–5, with the smile being most attractive 
when it receives a score of 1.

Influence of Buccal Corridors on Perceived Smile 
Attractiveness
Compared to narrow buccal corridors, an image with wide 
buccal corridors was perceived as more attractive by ortho-
dontists, dentists, and laypeople, 2.33±0.74, 2.33±0.71, and 
2.30±0.79, respectively. No statistically significant differ-
ence across professions or genders was found (Table 4).

Figure 4 Midline Diastema of 1 (A), 2 (B), 3 (C), and 4 mm (D). 
Note: Reproduced from Abu Alhaija ES, Al-Shamsi NO, Al-Khateeb S. Perceptions 
of Jordanian laypersons and dental professionals to altered smile aesthetics. Eur J 
Orthod. 2011;33(4):450–456, by permission of Oxford University Press.22
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Influence of the Amount of Gingival Display on 
Perceived Smile Attractiveness
Among different ranges of gingival display, a gingival 
display of 2 mm was ranked as the most attractive (2.56 
±0.06). A gingival display of 1 mm (2.71±0.06), followed 
by 3 mm (3.10±0.07) and 4 mm (3.12±0.06) were gener-
ally perceived as less attractive (Table 3). Male partici-
pants rated the 1 mm of gingival display significantly 
higher than females (P<0.05) (Table 4).

Influence of the Width of Midline Diastema on 
Perceived Smile Attractiveness
Overall, the wider the diastema, the lower score the smile 
received. Midline diastema of 3 and 4 mm were ranked as 
less attractive than 1 mm (P<0.05) (Table 3). No statistically 
significant difference across profession and gender groups was 
found. A minimal diastema of 1 mm received the highest 
rating among orthodontists (3.17±0.68), dentists (3.05±0.77), 
and laypeople (3.17±0.79) (Table 4).

Influence of Participants’ Age, Gender, and 
Profession on the Perceived Attractiveness
Using simple linear models, the influence of age, gender 
and profession on the perceived smile attractiveness is 
presented in Table 5. Surprisingly, profession and gender 
of the participants did not have a significant influence on 
perception of smile attractiveness. On the other hand, 
ranking of gingival display ranges and ranking of midline 
diastema were statistically different between age groups 
(P-value<0.05 and <0.001, respectively).

Discussion
Mini-esthetics is an important concept in orthodontics 
concerned with relatedness of dentition to the face. It 
includes analysis of a teeth display in neutral status, 
while smiling and during speech, in addition to gingival 
display and the extent of buccal corridors.23 For decades, 
the smile esthetics attracted the interest of researchers, 

Table 1 Distribution of Participants’ Demographic Data by Profession

Orthodontists, Frequency (Row %) 
(n=70)

Dentists, Frequency (Row %) 
(n=86)

Laypeople, Frequency (Row %) 
(n=60)

Total  
(Col %)

Gender*

Male 46 (38.9%) 58 (49.2%) 14 (11.9%) 118 (54.6%)

Female 24 (24.5%) 28 (28.6%) 46 (46.9%) 98 (45.4%)

Nationality*

Saudi 46 (24.1%) 85 (44.5%) 60 (31.4%) 191 (88.4%)

Non-Saudi 24 (96%) 1 (4%) 0 25 (11.6%)

Age group*

<35 years 28 (21.2%) 58 (44%) 46 (34.8%) 132 (61.1%)

35–44 years 31 (56.4%) 18 (32.7%) 6 (10.9%) 55 (25.4%)

45 years and above 11 (37.9%) 10 (34.5%) 8 (27.6%) 29 (13.4%)

Marital Status*

Single 16 (18%) 34 (38.2%) 39 (43.8%) 89 (41.2%)

Married 51 (42.9%) 48 (40.3%) 20 (16.8%) 119 (55.1%)

Divorced 3 (37.5%) 4 (50%) 1 (12.5%) 8 (3.7%)

Note: *Significant at P<0.05.

Table 2  The Percieved Impact of Smile Attractiveness of Study Population by Profession

Question Orthodontists, Mean±SD 
(n=70)

Dentists, Mean±SD 
(n=86)

Laypeople, Mean±SD 
(n=60)

The importance of an attractive smile for you? 1.19±0.39 1.29±0.48 1.32±0.65

Are you satisfied with your smile? 1.86±0.75 1.98±0.87 2.15±0.76
The impact of an attractive smile on social acceptance? 1.49±0.65 1.72±0.90 2.13±0.95*

The impact of the presence of spacing between teeth on 

smile attractiveness?

2.83±1.25 2.95±1.30 2.85±1.30

Notes: *Significant at P<0.05. Reproduced from Abu Alhaija ES, Al-Shamsi NO, Al-Khateeb S. Perceptions of Jordanian laypersons and dental professionals to altered smile 
aesthetics. Eur J Orthod. 2011;33(4):450–456, by permission of Oxford University Press.22
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with culture,24 ethnicity,25 gender14 and profession16 being 
suggested as influencing factors. Although several studies 
evaluated similar outcomes in different populations, 
a shared pitfall between the studies we came across was 
the absence of replication of results using the same 

questionnaires and images in an other population. This 
study addresses this issue by using a questionnaire devel-
oped and validated by Abu Alhaija et al22 in a closely 
related ethnic population with a similar socioeconomical 
background. A total of 216 participants, of which 54.63% 
were males, were conveniently surveyed. Demographic 
data are presented in Table 1.

The perceived impact of smile attractiveness by ortho-
dontists and dentists was found to be higher than laypeople 
(Table 2). Across professions, orthodontists were more 
exacting in terms of altered smile esthetics (Table 4). 
This finding is supported by other reports compared 
between orthodontists and laypeople.26–28 Also, and in 
agreement with Abu Alhaija et al,22 a higher tolerance 
was noticed among female participants compared to males.

In contrast to what Abu Alhaija et al22 reported, we did 
not find a difference in rating smile esthetics when the 
participants were grouped based on gender and profession. 
Other studies showed no difference between genders.14,29 

Also, we found that the rating of gingival display and 
midline diastema was influenced by age of participants 
(P<0.05 and <0.001, respectively), which is in agreement 
with what the work of Pithon et al30 showed.

Overall, an image representing the ideal standards of 
smile esthetics was perceived as the most attractive 

Table 3  Attractiveness Scores of Different Smile Variables

Variables Mean±SE 95% CI

Smile
Ideal 2.25±0.05 2.15–2.34

Buccal corridor space
Narrow 2.65±0.06 2.53–2.78

Wide 2.32±0.05 2.22–2.42

Gingival display (mm)

1 2.71±0.06 2.59–2.83
2 2.56±0.06 2.45–2.68

3 3.10±0.07* 2.97–3.22

4 3.12±0.06* 3.01–3.24

Midline diastema (mm)

1 3.12±0.05 3.02–3.22
2 3.35±0.05 3.25–3.45

3 4.19±0.05* 4.10–4.29

4 4.17±0.05* 4.06–4.27

Note: *Significant at P<0.05.

Table 4  Distribution of Attractiveness Scores of Different Smile Variables Across Profession Groups and Gender

Variables Profession Gender

Orthodontists, Mean 
(±SD) 
(n=70)

Dentists, Mean (±SD) 
(n=86)

Laypeople, Mean 
(±SD) 
(n=60)

Male, Mean (±SD) 
(n=118)

Female, Mean (±SD) 
(n=98)

Ideal 2.20 (0.67) 2.22 (0.72) 2.33 (0.75) 2.12 (0.68) 2.40 (0.71)*

Buccal corridor space

Narrow 2.76 (0.94) 2.72 (0.92) 2.43 (0.91) 2.55 (0.94) 2.78 (0.90)

Wide 2.33 (0.74) 2.33 (0.71) 2.30 (0.79) 2.35 (0.68) 2.29 (0.79)

Gingival display (mm)

1 2.79 (0.99) 2.60 (0.91) 2.77 (0.81) 2.57 (0.91) 2.88 (0.89)*

2 2.49 (0.89) 2.58 (0.91) 2.63 (0.86) 2.47 (0.84) 2.68 (0.94)

3 3.03 (0.98) 3.08 (0.99) 3.20 (0.86) 3.05 (1.02) 3.15 (0.87)

4 3.01 (0.88) 3.20 (0.85) 3.13 (0.85) 3.10 (0.87) 3.14 (0.85)

Midline diastema (mm)

1 3.17 (0.68) 3.05 (0.77) 3.17 (0.79) 3.06 (0.74) 3.19 (0.74)

2 3.39 (0.73) 3.35 (0.69) 3.30 (0.83) 3.28 (0.71) 3.43 (0.77)

3 4.23(0.62) 4.22 (0.76) 4.12 (0.69) 4.19 (0.73) 4.20 (0.66)

4 4.20 (0.74) 4.27(0.74) 3.98 (0.89) 4.19 (0.75) 4.14(0.83)

Note: *Significant at P<0.05.
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(Table 3). This is likely due to the effect of media and 
standardizing what an ideal smile should look like. Second 
to the ideal smile, a smile with wide buccal corridors was 
generally preferred by the participants. This is in contrast 
to the finding of narrow buccal corridors being more 
attractive in the Jordanian population.22

The more there is of gingival display and the wider the 
midline diastema, the lower rating the smile received. 
A gingival show of 2 mm was rated as most attractive (2.56 
±0.06). This finding stands between two others reported by 
similar studies, Geron and Atalia14 and Kokish et al13 (1 and 
3 mm, respectively). Smiles with different ranges of midline 
spacing consistently received lower ratings, with spacings of 3 
and 4 mm being even less attractive than 1 mm (P<0.05). 
Interestingly, midline spacing was, and probably still is, con-
sidered a sign of beauty by some cultures, especially African 
people; It was even created sometimes artificially.31,32 This is 
not surprising as the African population have their unique 
characteristics and cultural norms.

Conclusion
Out of 10 altered smiles and an ideal smile, the ideal smile was 
perceived as the most attractive smile followed by a smile with 
wide buccal corridors. More gingival display and midline 
diastema were not positively perceived, with increased gingi-
val display being better tolerated than increased midline dia-
stema. With the limitations of this study, it appears that the 
concept of an ideal smile holds true across the heterogenous 
groups we studied, despite gender and professional back-
ground. Whether this high degree of agreement on the perfect 
smile esthetics is a natural instinct and naturally occurring 
understanding or it is imposed by the media and advertised 
by the influencers is something to be answered, especially that 
some of the less exposed to the media, as in some African 
regions, seem to hold different esthetic values.

Recommendations
Results of this study need to be tested at a larger scale in 
other regions of Saudi Arabia and in other communities, as 

it is likely there is variation in the perception among 
communities. Likewise, it will be informative to learn 
how workers in other dental specialties, like prosthodon-
tists, compare to the specialties we studied here, namely 
orthodontists, dentists, and laypeople.

To understand the underlying determinants of the dif-
ferences in perception among different groups, future work 
can examine factors not studied in this article, such as 
level of education and socioeconomical status. As we 
notice different esthetic values especially in cultures less 
exposed to the media, it will be interesting to explore 
whether what is today perceived as an ideal smile is 
imposed by the media and other influencers rather than 
being natural perception.

Disclosure
The authors certify that they have neither competing inter-
ests nor financial support in the subject matter discussed in 
this manuscript.
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