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Objectives. *e aim of the study was to evaluate the perception of smile aesthetics in patients with varying degrees of anterior
crowding and spacing among dental specialists, dentists, dental students, and laypersons and to assess the effect of the lips
position. Materials and Methods. Clinical photos of cases of anterior crowding (mild, moderate, and severe) and spacing (mild,
moderate, and severe) with and without the associated lips were used. *e images were evaluated by 250 persons including dental
specialists, dentists, dental students, and laypersons using the rating scale method, (extremely unaesthetic to extremely aesthetic, 1
to 5, respectively). Nonparametric tests were used to analyse the data on SPSS version 24. Results. According to the 250 responses,
the aesthetic perception of all severities of anterior crowding andmild andmoderate spacing was found to be more aesthetic when
displayed with the lips (p< 0.05). Additionally, the higher the level of dental education, the lower the aesthetic perception with and
without the lips (p< 0.05). Conclusions. *e lips play a significant role in improving the aesthetics of crowded anterior teeth and
spaced anterior teeth. Dental educational level influences the aesthetic perception of anterior crowding and spacing.*ismay have
an impact on treatment planning and need for orthodontic intervention.

1. Introduction

*e number of patients seeking orthodontic treatment due
to aesthetic concern is on the rise [1]. While this may be
influenced by social media in young adults, according to
Langlois et al. [2], physical attractiveness receives more
positive judgements and may impact academic performance
in both children and adults. Furthermore, Kiyak [3] reported
that patients seek orthodontic treatment not to improve oral
function but to enhance their appearance and increase their
chances of social acceptance. *erefore, the impact of
malocclusion on aesthetics can positively or negatively affect
the quality of life, interpersonal relationships, and psycho-
logical well-being [4, 5].

It has been reported that smile plays a crucial role in
facial aesthetics [6]. It ranks second as the most important
facial feature for attractiveness with the eyes ranking first [7].
*e lips define the aesthetic zone and form the outer frame

of the smile and can reveal or conceal tooth and tissue
defects and asymmetries [8, 9]. It could be said that the
greater the visual awareness of teeth during smiling, the
greater the impact of anterior malocclusions on the psy-
chosocial aspects of people’s self-perceived facial aesthetics.
Hence, an attractive smile is one of the most important
treatment objectives along with creating a functional
occlusion.

Anterior malocclusions are often the first malocclusions
spotted as they lie in the frontal area of the mouth and are
usually noticed in the early mixed dentition. In the sagittal
plane, anterior malocclusions mainly include increased
overjet and anterior crossbite. Vertically, anterior maloc-
clusions include deep overbite (the upper incisors overlap
the lower incisors by >1/3rd of their height) and open bite.
Transverse anterior malocclusions include a midline dis-
placement and a crossbite. Anterior malocclusions affecting
the perimeters of the dental arches include crowding and
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spacing. Crowding frequently occurs in the anterior seg-
ments of the dental arches, while spacing is less common
[10]. Different classifications of crowding and spacing have
been reported, but according to the most common ones,
mild crowding is defined as a crowding of 0–3mm, mod-
erate as 4–8mm, and severe as >8mm [11]. On the other
hand, mild spacing is defined as spacing of 2–3mm,
moderate as 4–8mm, and severe as >8mm [12].

It was found that gender and education level influence
the perception of aesthetic smile [13]. In addition, laypersons
and dental professionals would view the aesthetic appear-
ance of a set of teeth differently depending on the view given
to them (dental view/facial view) [13]. Even within the dental
field, specialists may have different perceptions of the aes-
thetic smile to general dentists, and general dentists may
have different perceptions to dental students. Furthermore,
orthodontists tend to be more critical of occlusion than
general dentists, other specialists, and laypersons. *ey
would also rate specific characteristics such as arch form,
spacing, and crowding as more or less aesthetic [14, 15].
Dental asymmetries such as gingival margins, tooth wear,
and dental midline shift are also perceived differently be-
tween different dental professionals, where orthodontists are
more critical than the rest [16].

Although there have been many studies that investigated
facial soft tissue characteristics, such as diagnostic similar-
ities between soft-tissue analysis performed on cephalo-
metric radiographs, profile photographs, and a skeletal
cephalometric analysis [17], the relationships between
subjective evaluations of smiles judged from clinical pho-
tographs and objective evaluations were measured from the
smile mesh program [18] and compared the milled with
prototyped mock-ups when designing smile characteristics
[19]. *ere is a lack of consensus regarding the impact of
different degrees of anterior crowding and spacing on the
perception of smile aesthetics among dental professionals
and laypersons. *is is more so when the position of the lips
is considered as a potentially contributing factor to masking
anterior crowding and spacing.

*us, the aim of this study was to evaluate the perception
of smile aesthetics in patients with varying degrees of
crowding and spacing among laypersons, dental students,
dentists, and dental specialists and to assess whether the
position of the lips influence this perception. *e results of
the study yield invaluable information helping us identify
whether there is a difference in the perception of aesthetics
between individuals with different levels of dental education
and how orthodontic and/or restorative treatment indica-
tions may change accordingly. *ey would also enable us to
identify whether the lips influence this perception by
masking certain malalignments, which makes this study the
first of its kind.

2. Materials and Methods

2.1. Participants. Ethical approval was sought and subse-
quently granted by the Research Ethics Committee at the
University of Sharjah (reference number: REC-18-02-12-05-
S). *e participants of this questionnaire-based study were

250 adults (86 males and 164 females; mean age± SD:
25.9± 9.58 years) who were divided into six groups
according to their level of dental education as follows: I: 25
dental specialists, II: 25 dentists, III: 25 fifth year dental
students, IV: 25 fourth year dental students, V: 25 third year
dental students, and VI: 125 laypersons. *e students were
all enrolled in the undergraduate Bachelor of Dental Surgery
(BDS) programme at the University of Sharjah, Sharjah,
United Arab Emirates. *e specialists included faculty
members in the same university as well as from different
private clinics/health centres within the same country.
Laypersons included members of the public who had no
dental education background and were randomly selected
from the United Arab Emirates general public. Both genders
were included in each subgroup of the participants. Spe-
cialists should have finished their specialisations at least 2
years prior to be included in the study, and laypersons
should have completed a college education but no dental
background. Specialists included licenced orthodontists,
prosthodontists, oral and maxillofacial surgeons, end-
odontists, and paediatric dentists. All specialists completed a
formal 3-year postgraduate training programme leading to
the award of certificate of completion of specialist training
and the placement on the specialist list of the dental register.

2.2. Data Collection. Data were collected by a specialist
orthodontist (KK) and two general dentists (ZS and HA)
between December 2018 and February 2019. *e partici-
pants’ opinions regarding their perception of smile aes-
thetics of anterior malocclusions and lips position were
recorded anonymously using a digital questionnaire hosted
on Google Forms. All participants were recruited on a
voluntary basis in the university campus as well as areas of
the public. *e questionnaire included twelve frontal photos
of anterior crowding and spacing of varying degrees of
severity (mild, moderate, and severe crowding and mild,
moderate, and severe spacing), with and without the lips
visible. Participants were asked to rate each photograph on a
5-point Likert scale ranging from 1, extremely unaesthetic to
5, extremely aesthetic. Figures 1–6 show the clinical pho-
tographs used in our study. *e questionnaire was com-
pleted by 366 persons, of whom 250 were selected after
screening the responses for inaccuracies by the author who
was blinded to the participants’ variables such as dental
education and gender. *e final section of the questionnaire
collected demographic data regarding the participants’ age
and gender, in addition to history of direct experiences of
orthodontic treatment.

2.3. Statistical Analyses. Statistical analyses were performed
using SPSS® ver. 24.0. Nonparametric tests, Wilcoxon
signed-rank test and Kruskal–Wallis test, were applied to
analyse the data. Additionally, a post hoc analysis was
conducted using Mann–Whitney U test. Statistical signifi-
cance was considered at p< 0.05. Statistical advice was
sought from a formally qualified statistician prior to
choosing and conducting the analyses that were carried out
by one of the authors.
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3. Results

Table 1 shows the differences in the perception of attrac-
tiveness of anterior crowding and spacing with and without
the lips. All cases with the exception of severe spacing had a
significantly higher aesthetic rating (p< 0.05) with the lips
when compared to those without the lips.

*e data analysis for demographic characteristics of the
subjects included in the study is presented in Table 2.
According to the 250 responses, the higher the level of dental
education, the lower the aesthetic perception with and
without the presence of lips. No significant differences were
detected in the perception of aesthetics among genders,
except for moderate crowding without the lips (p< 0.05).

(a) (b)

Figure 1: Mild crowding.

(a) (b)

Figure 2: Moderate crowding.

(a) (b)

Figure 3: Severe crowding.

(a) (b)

Figure 4: Mild spacing.
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Older age groups had a significantly increased perception of
aesthetics for cases with mild spacing but without the lips
(p< 0.05).

*e comparison of the perception of attractiveness of
anterior crowding with and without the lips among the six
groups of raters ((a) in Table 3) revealed significant dif-
ferences (p< 0.05) for cases of mild crowding without ((a) in
Table 3) and with ((b) in Table 3) the lips and moderate ((d)
in Table 3) and severe ((f ) in Table 3) crowding with the lips.
In these cases, generally, dental specialists had a low aesthetic
perception of cases with anterior crowding compared with
dentists, dental students, and laypersons.

*e comparison of the perception of attractiveness of
anterior spacing with and without the lips among the six
groups of raters ((a) in Table 4) revealed significant dif-
ferences (p< 0.05) for cases of mild spacing with the lips ((b)
in Table 4) and moderate ((c) in Table 4) and severe ((e) in
Table 4) spacing without the lips. In these cases, generally,
dental specialists had a low aesthetic perception of cases with
anterior spacing compared with dentists, dental students,
and laypersons.

4. Discussion

In social psychology, the “what is beautiful is good” ste-
reotype was tested by Dion et al. in 1972 [20], and it denotes
that human beings attribute positive qualities to attractive
individuals and vice versa. Additionally, according to the
“halo-effect” [21–23], physical attractiveness and interper-
sonal qualities are systematically linked. In a meta-analysis
conducted by Langlois et al [2], physical attractiveness re-
ceived more positive judgement and was noted to be an
advantage for both children and adults in terms of academic

performance. Furthermore, children with normal dento-
facial appearance were reported to be more beautiful, de-
sirable as friends, and intelligent than those with Angle class
II or III [24]. *ese societal expectations start early in
childhood and last a lifetime [25]. *erefore, it may be said
that attractiveness plays a rather important role in our daily
lives, and it may have an impact on various aspects of our
lives such as occupation, marriage, and fulfilment [4, 5].

*e purpose of this study was to evaluate the perception
of smile aesthetics in cases with varying degrees of anterior
crowding and spacing among dental specialists, dentists,
dental students, and laypersons and to assess the effect of the
presence of lips on this perception. *e lips define the
aesthetic zone and form the outer frame of the smile [8].
*ey may reveal or conceal tooth and tissue defects and
asymmetries [9], and according to the findings of our study,
the lips significantly altered the perception of aesthetics for
all cases of anterior malocclusions (p< 0.05) except those
with severe spacing (p> 0.05). *erefore, the morphology of
the lips should be considered during the treatment planning
process of patients with anterior malocclusions due to their
influence on the aesthetics of smile as found by the current
study and others [26].

*e findings of our study suggest that most cate-
gories of anterior crowding (except moderate crowding
with the lips and severe crowding without the lips) and
mild and moderate spacing with the lips were rated
more aesthetically by laypersons than specialists
(p< 0.05). It is not possible to compare the findings of
our study with previous investigations due to the lack of
similar previous investigations. However, previous
investigations assessing the impact of buccal corridors
on smile attractiveness have reported findings contrary

(a) (b)

Figure 5: Moderate spacing.

(a) (b)

Figure 6: Severe spacing.
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to the findings of our study, whereby they found no
significant differences in the perception of smile aes-
thetics between dental professionals and laypersons
[27, 28]. *e aesthetic perception of a smile is subjective
and may be influenced by a number of factors including
media, socioeconomic status, and cultural background
[13]. Regardless, dental professionals appear to be more
critical in evaluating smile aesthetics as compared to
patients, which may be due to their scientific back-
ground regarding the principles of smile design and
proportions [29, 30]. Furthermore, differences in the
perception of smile aesthetics arose at an

interprofessional level, whereby dental specialists rated
the photographs depicting mild crowing with the lips
significantly less aesthetic than all the other groups
(p< 0.05). *e findings of this study are in agreement
with previous studies [31, 32], although none of the
previous studies have investigated different degrees of
anterior crowing and spacing. *erefore, this empha-
sizes the need for orthodontists to assess patient’s
perception of the aesthetics of their anterior maloc-
clusion, especially those with mild crowding, prior to
providing orthodontic treatment and to be aware not to
impose his/her aesthetic ideals on the patient as a

Table 1: Differences in the perception of attractiveness of anterior crowding and spacing with and without the lips.

Case Mean± SD p value
Mild crowding
Without lips 3.228± 0.835 0.0001With lips 3.976± 0.850

Moderate crowding
Without lips 1.256± 0.670 0.0001With lips 2.096± 0.826

Severe crowding
Without lips 1.148± 0.687 0.0001With lips 1.296± 0.728

Mild spacing
Without lips 2.912± 0.787 0.002With lips 3.092± 0.835

Moderate spacing
Without lips 1.956± 0.844 0.0001With lips 2.436± 0.868

Severe spacing
Without lips 1.924± 0.891 0.494With lips 1.972± 0.833

Table 2: Differences in the perception of attractiveness of anterior crowding and spacing with and without upper lips position and according
to demographic characteristics and groups.

Case
Demographics

Groups
Gender Age History of orthodontic treatment

Mild crowding
Without lips 0.480 0.493 0.961 0.002
With lips 0.195 0.371 0.231 0.002

Moderate crowding
Without lips 0.037 0.102 0.152 0.796
With lips 0.708 0.897 0.232 0.015

Severe crowding
Without lips 0.485 0.316 0.940 0.070
With lips 0.753 0.612 0.657 0.001

Mild spacing
Without lips 0.211 0.045 0.817 0.583
With lips 0.611 0.323 0.048 0.009

Moderate spacing
Without lips 0.428 0.059 0.635 0.069
With lips 0.490 0.164 0.962 0.006

Severe spacing
Without lips 0.865 0.091 0.798 0.004
With lips 0.205 0.154 0.437 0.616
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history of dental training may act as a bias in the de-
cision-making process.

According to the literature, poor dental aesthetics has
been associated with decreased self-confidence and are
considered to be a social, occupational, and academic dis-
advantage [25]. Younger generations are attaching in-
creasing importance to all aspects of their appearance [33].
However, according to the present study, no difference in the
perception of smile aesthetics was detected between ages,
except for mild spacing without the lips, whereby older
individuals perceived the malocclusion to be more aesthetic
than younger individuals (p< 0.05).*is shows that younger
age groups may be more critical than older age groups to
some features of anterior malocclusion, a finding which has
also been reported in other studies that investigated the

impact of age on smile perception of gingival display and the
presence of a black triangle between the maxillary central
incisors [34].

*ere are some conflicting findings regarding gender
and its effect on the perception of dental aesthetics, whereby
some studies have reported female patients to be more
concerned and critical with their dental appearance than
male patients [35–38]. However, these findings were not
confirmed in other studies [39, 40], and according to the
findings of the current study, only moderate crowding
without the lips was rated to be less aesthetic by female
persons (p< 0.05).

Considering this, it is worthy to mention that the female-
male sample ratio was not equal in this study and is a
limitation that should be addressed in the future to further

Table 3: Differences among groups in the perception of attractiveness of anterior crowding with and without the lips.

Group I II III IV V VI
(a) Mild crowding without the lips
I
II 0.434
III 0.381 0.460
IV 0.392 0.617 0.912
V 0.032 0.550 0.141 0.239
VI 0.001 0.120 0.009 0.027 0.381
(b) Mild crowding with the lips
I
II 0.004
III 0.001 0.166
IV 0.026 0.317 0.044
V 0.012 0.782 0.397 0.340
VI 0.0001 0.171 0.819 0.039 0.446
(c) Moderate crowding without the lips
I
II 0.533
III 0.542 0.944
IV 0.918 0.419 0.445
V 0.918 0.419 0.445 1.000
VI 0.409 0.945 0.885 0.308 0.308
(d) Moderate crowding with the lips
I
II 0.574
III 0.535 0.844
IV 0.888 0.421 0.396
V 0.242 0.534 0.756 0.133
VI 0.016 0.057 0.156 0.004 0.209
(e) Severe crowding without the lips
I
II 0.077
III 0.077 1.000
IV 0.077 1.000 1.000
V 0.077 1.000 1.000 1.000
VI 0.660 0.125 0.125 0.125 0.125
(f) Severe crowding with the lips
I
II 0.723
III 0.525 0.293
IV 0.934 0.655 0.540
V 0.934 0.615 0.556 0.967
VI 0.037 0.062 0.006 0.025 0.018
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confirm these findings. Other limitations include lack of a
comparison photo with no anterior malocclusion and the
use of nondigitally modelled photos with a standardized lip
shape, tooth shade, and shape and gingival display. Fur-
thermore, it would be interesting in future studies to in-
vestigate the lips characteristics, i.e., size and shape as well as
gingival display on smile aesthetics of patients with various
features of anterior malocclusion.

5. Conclusion

(1) Dental specialists tended to have a low aesthetic
perception of cases with anterior crowding and

spacing compared with dentists, dental students, and
laypersons.

(2) *e lips play a significant role in improving the
aesthetics of anterior crowding of teeth.

(3) Clinicians should bear in mind the differences in
perception of smile aesthetics in the management of
patients with anterior crowding and spacing.

Data Availability

All relevant data are included in the manuscript. Any ad-
ditional data can be provided by the corresponding author
upon request.

Table 4: Differences among groups in the perception of attractiveness of anterior spacing with and without the lips.

Group I II III IV V VI
(a) Mild spacing without the lips
I
II 0.554
III 0.554 0.137
IV 0.786 0.652 0.408
V 0.554 0.137 1.000 0.408
VI 0.517 0.910 0.192 0.775 0.192
(b) Mild spacing with the lips
I
II 0.958
III 0.656 0.671
IV 0.575 0.533 0.282
V 0.891 0.915 0.705 0.441
VI 0.042 0.031 0.005 0.184 0.013
(c) Moderate spacing without the lips
I
II 0.958
III 0.656 0.671
IV 0.575 0.533 0.282
V 0.891 0.915 0.705 0.441
VI 0.042 0.031 0.005 0.184 0.013
VI 0.532 0.203 0.032 0.119 0.098
(d) Moderate spacing with the lips
I
II 0.068
III 0.477 0.226
IV 0.421 0.327 0.874
V 0.685 0.16 0.783 0.689
VI 0.006 0.274 0.023 0.043 0.017
(e) Severe spacing without the lips
I
II 0.671
III 0.087 0.241
IV 0.022 0.103 0.610
V 0.002 0.012 0.139 0.312
VI 0.656 0.896 0.108 0.028 0.001
(f) Severe spacing with the lips
I
II 0.914
III 0.914 1.000
IV 0.345 0.387 0.387
V 0.231 9.192 0.192 0.859
VI 0.903 0.943 0.943 0.285 0.131
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