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Introduction: Dental esthetics play a significant role in perceived facial attractiveness. This study aimed to assess and compare smile
characteristics, smile perception and satisfaction with smile appearance among young adult populations in Latvia (Northern Europe)
and Uzbekistan (Central Asia).

Methods: A total of 200 participants (100 Latvian and 100 Uzbek), aged 20-35 years, were divided into two groups. In the first
group, photographs of the smiles of 50 Latvian and 50 Uzbek participants were analyzed for smile characteristics (smile type, smile
symmetry, number of teeth displayed in a smile, position of maxillary incisor edge relative to the lower lip, smile arc, dental midline).
In the second group, a self-administered questionnaire was distributed electronically to 50 respondents from each country to evaluate
smile perception and satisfaction with smile appearance. The Wilcoxon-Mann—Whitney test, Spearman test, and Pearson Chi-Square
test were used for statistical analyses.

Results: Statistically significant differences were found between Latvian and Uzbek participants in smile type (p = 0.009) and the
number of teeth displayed in a smile (p = 0.05). Satisfaction with smile appearance was significantly higher among Uzbek participants
compared to Latvians (p = 0.004). The average smile line and parallel smile arc were the most preferred designs in both countries.
Conclusion: Differences in smile characteristics and satisfaction with smile appearance exist between Latvian and Uzbek popula-
tions, while smile perception is largely similar. These findings highlight the influence of cultural backgrounds on self-perception of the
smile and emphasize the importance of culturally informed dental treatment planning.
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Introduction

The smile is essential for socialization and communication, shaping first impression of a person and enhancing attractiveness.
It demonstrates self-confidence and expresses feelings of happiness, pleasure, success, and affection. One of the most
distinguishing features of a smile is its dental appearance, which is considered a key factor in determining person’s
attractiveness.' However, esthetic preferences are highly subjective and result from factors such as gender, education, personal
experiences, and cultural and social influences. Smile esthetics is gaining increasing importance and has become the primary
motivation for patients to pursue dental treatment.” As these preferences are deeply rooted in cultural values, understanding
population-specific perceptions of smile attractiveness is essential for delivering culturally competent and patient-centered
dental care.

Several factors influence appearance of the smile. These include form, color, and position of the teeth, gingival display,
smile line and smile symmetry. Specifically, the maxillary incisor and gingival display, transverse dimension, and width of the
smile are important characteristics to be considered during dental treatment planning.** Philtrum height, vertical maxillary
dimension, maxillary incisor angulation and muscle recruitment affect the gingival display in a smile.> Sarver® suggested that
displaying maxillary incisor crowns with 1-2 mm of gingival margin is more attractive than covering the teeth with the upper
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lip. Partial coverage of maxillary incisors, on the other hand, was found to be more attractive by laypersons.”* When the
gingival display is compared between two genders, females show more gingival tissue than males.” In this study, esthetic
preferences refer to perceptual evaluation of specific smile parameters, such as smile type, smile arc, and tooth and gingival
display, which represent measurable parameters of smile esthetics described in previous literature.*'”

Tjan et al'® proposed a standard for an esthetically pleasing smile based on four elements: smile type, parallelism of
maxillary incisal curve with the lower lip, position of incisal curve relative to its contact with the lower lip, and the
number of teeth displayed during a smile. This standard can be used as a reference for restoring dental esthetics. Studies
found that position and curvature of upper lip, parallelism of anterior incisal curve with the lower lip, and number of
teeth displayed in the smile affect smile attractiveness.""

As a result of technological progress, the dental field has adopted tools such as digital smile design (DSD). DSD
facilitates the prediction and representation of treatment outcomes, enhancing patient understanding and acceptance of
proposed procedures.'? Furthermore, artificial intelligence (AI) has emerged as a transformative technology across
numerous fields of medicine and is gradually being integrated into dentistry.'**'* AI can perform image segmentation
tasks such as tooth numbering, identification of tooth shapes, detection of destruction sites and apical lesions."> 7 Within
esthetic dentistry, Al has potential for automating esthetic processes and identifying smile characteristics, reducing
human error and subjectivity that is seen in DSD.'®

Despite these technological advancements, our behavior and perception of surrounding situations, including percep-
tion of facial esthetics, are still being influenced by cultural backgrounds. Cultural norms influence ideas of an attractive

1'? found that individuals of European origin smile more frequently than Asians, and women

smile. For example, Chapel
tend to smile more than men. In order to achieve clinically satisfactory results, the clinician should understand that
disagreement between patient’s and dentist’s perspectives on esthetics may lead to an esthetic appearance that falls short
of the patient’s expectations. Thus, it is important to investigate population’s esthetic preferences in the ideal smile. This
has an impact on patient’s satisfaction with the treatment outcome.?® % Dissatisfaction with one’s dental appearance has
an effect on self-esteem and psychosocial well-being.**

Studies have demonstrated that upper central incisor exposure typically decreases with age, while lower tooth
visibility increases due to a decline in dynamic smile movements.>**> Because young adults are more sensitive and
critical toward variations in smile features, such as the smile index and incisal smile position,?® the 20-35-year age range
was selected for this study to capture perceptions during period of highest esthetic awareness and dynamic smile activity.

Several studies have examined esthetic preferences and prevalent smile features across various cultural and national
groups.”’*® However, no studies have investigated smile characteristics or smile perception among the Latvian
(Northern European) and Uzbek (Central Asian) populations. Therefore, the aim of the present study was to evaluate
and compare smile characteristics, smile perception, and satisfaction with smile appearance among 20-35-year-old
individuals from Latvia and Uzbekistan. By addressing this gap, the study intends to contribute to culturally competent
esthetic dentistry and support future digital tools in personalized treatment planning.

Materials and Methods
This cross-sectional study was conducted to compare smile characteristics, perception of smile attractiveness, and
satisfaction with smile appearance between Latvian and Uzbek populations. A total of 200 participants (100 Latvian
and 100 Uzbek), aged between 20 and 35 years, were included in the study. Participants were randomly divided into two
subgroups for two assessments: smile characteristics, and smile perception and satisfaction. Randomization was
performed using a simple random sampling method to minimize selection bias. With 50 participants per group
(Latvian and Uzbek) in each assessment, the study had adequate statistical power (approximately 70% for medium
and >95% for large effect sizes at o = 0.05) to detect meaningful differences in smile perception and characteristics.
The study protocol was approved by the Ethics Committee of the University of Latvia, and all procedures were conducted in
accordance with the principles of the Declaration of Helsinki. All participants provided informed consent. In the photographic
subgroup, written consent was obtained. In the questionnaire subgroup, consent was implied through voluntary completion of
the form after reading the study overview. All collected data were stored securely in a password-protected folder on the author’s
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computer. The anonymized dataset on smile characteristics is available at https://doi.org/10.5281/zenodo.15882121, and the

anonymized dataset on smile perception and satisfaction is available at https://doi.org/10.5281/zenodo.15880591.

Assessment of Smile Characteristics
Smile characteristics were evaluated in the first subgroup, consisting of 50 Latvian participants (13 males, 37 females)
and 50 Uzbek participants (14 males, 36 females). Standardized photographs of participants’ smiles in the frontal view
were collected for analysis. The inclusion criterion was a frontal-view photograph of the smile. Exclusion criteria
included photographs lacking a clear frontal view, head rotation exceeding 10 degrees, blurred or of low quality photos.
The following smile characteristics were analyzed:

e Smile type (high, average, low),

e Smile symmetry (symmetrical or asymmetrical),

e Number of teeth displayed in a smile (only fully visible teeth counted),

e Position of the maxillary incisor edge relative to the lower lip (touching, not touching, slightly covered, fully
covered),

e Smile arc (parallel, straight, reverse, not visible),

¢ Dental midline (coincident or non-coincident with facial midline).

Assessment of Smile Perception and Satisfaction

The second subgroup consisted of 50 participants from each country who completed a self-administered questionnaire
developed by the study authors. The target audience for this survey was general adult population aged 20-35 years. The
survey was distributed electronically via Google Forms by sending it through social media and was available in Latvian,
Uzbek, Russian, and English. It included questions assessing:

Orthodontic treatment history,

Satisfaction with smile appearance (rated on a 5 point Likert scale),

Willingness to change any aspects of their smile,

Preferences for different smile types and smile arcs.
To assess esthetic preferences objectively, participants were shown six black-and-white illustrations representing:

e Three smile line types: high, average, and low,
e Three smile arcs: parallel, straight, and reverse.

These simplified images were used to minimize bias from unrelated visual features such as tooth shape, color, or skin tone.
The questionnaire used in this study is available in the Zenodo repository at https://doi.org/10.5281/zenodo.15880591.

Statistical Analysis

The data were analyzed using SPSS software version 27.0 (IBM Corp). Participants were categorized by country of origin:
Latvian and Uzbek. Descriptive statistics (mean, standard deviation, percentage) were calculated for participant demo-
graphics and study variables. The Wilcoxon—-Mann—Whitney test, Spearman test, and Pearson Chi-Square test were used for
comparative analyses between Latvian and Uzbek participants. Statistical significance was set at o = 0.05 for all tests.

Results

Assessment of Smile Characteristics
The average age of participants in the photographic subgroup was 24.88 years for Latvians and 25.06 years for Uzbeks
(Table 1). Among smile types, the average smile line was most commonly observed in both groups, 78% of Latvian and
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Table | Comparison of Smile Characteristics Between Latvian and Uzbek Participants

Variable Latvian Uzbek p-value

Participants Participants
-N=50 -N=50

Gender

- Male 13 (26%) 14 (28%)

- Female 37 (74%) 36 (72%)

Age: mean (SD) 24.88 (4.34) 25.06 (3.92)

Smile type

- High 6 (12%) 4 (8%) 0.009

- Average 39 (78%) 29 (58%)

- Low 5 (10%) 17 (34%)

Smile symmetry

- Symmetrical 44 (88%) 38 (76%) 0.12

- Asymmetrical 6 (12%) 12 (24%)

Number of teeth displayed in a smile

- Six anterior teeth 4 (8%) 7 (14%)

- Six anterior teeth and first premolars 27 (54%) 18 (36%)

- Six anterior teeth and first and second premolars 18 (36%) 16 (32%) 0.05

- Six anterior teeth and mandibular teeth 0 2 (4%)

- Six anterior teeth, first premolars and mandibular teeth 0 3 (6%)

- Six anterior teeth, first and second premolars, and mandibular teeth | | (2%) 3 (6%)

- Mandibular teeth only 0 1 (2%)

Position of maxillary incisor edge relative to the lower lip

- Touching the lower lip 12 (24%) 6 (12%)

- Not touching the lower lip 29 (58%) 34 (68%)

- Slightly covered by lower lip 6 (12%) 7 (14%) 0.2

- Covered by lower lip 3 (6%) 3 (6%)

Smile arc

- Parallel 21 (42%) 22 (44%)

- Straight 20 (40%) 20 (40%) 0.6

- Reverse 3 (6%) 2 (4%)

- Not visible 6 (12%) 6 (12%)

Dental Midline

- Coincident with the facial midline 40 (80%) 33 (66%) 0.115

- Not coincident with the facial midline 10 (20%) 17 (34%)

Note: Bold values indicate statistically significant difference (p < 0.05).

58% of Uzbek participants. However, low smile line was more prevalent among Uzbeks (34%) compared to Latvians
(10%). This difference was statistically significant (p = 0.009) (Table 1). Smile symmetry was predominantly symme-
trical in both groups, with no statistically significant difference between them (p > 0.05) (Table 1).

Regarding the number of teeth displayed, the most common pattern included anterior teeth and first premolars. About
54% of Latvians and 36% of Uzbeks showed teeth up to the first premolars, and 36% of Latvians and 32% of Uzbeks
displayed teeth up to the second premolars (Table 1). Six anterior teeth were displayed in the smiles of 8% Latvian and
14% Uzbek subjects. Additional findings among Uzbek participants included 6% displayed both maxillary and man-
dibular teeth, 4% showed anterior teeth with visible mandibular teeth, and 6% displayed first premolars. Only 2% of
Uzbek participants exhibited mandibular-only smile display. A statistically significant difference was found in the
number of visible teeth between the two populations (p = 0.05).
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In terms of the position of the maxillary incisor edge relative to the lower lip, not touching the lower lip was the most
common finding, 58% of Latvians and 68% of Uzbeks. Touching the lower lip was observed in 24% of Latvians and 12%
of Uzbeks. Slightly covered by the lower lip occurred in 12% of Latvians and 14% of Uzbeks. Maxillary incisor edge
fully covered by the lower lip was reported in 6% of both groups. No significant difference was observed between the
groups in this parameter (p > 0.05) (Table 1).

The smile arc was most often either parallel or straight in both groups, and no significant difference was noted (p > 0.05)
(Table 1). Regarding the dental midline, coincidence with the facial midline was found in 80% of Latvian participants and
66% of Uzbek participants. Non-coincidence was observed in 20% of Latvians and 34% of Uzbeks (Table 1). However, this
difference was not statistically significant (p > 0.05).

Assessment of Smile Perception and Satisfaction

A total of 50 Latvian (40 females, 10 males; mean age 24.52) and 50 Uzbek participants (33 females, 17 males; mean age
25.72) completed the questionnaire (Table 2). Regarding orthodontic treatment history, 42% of Latvian and 32% of
Uzbek participants reported having undergone orthodontic treatment in the past. However, no statistically significant
differences were found between the two groups in terms of orthodontic treatment history (p = 0.3), duration of treatment
(p = 0.4), or satisfaction with treatment outcomes (p = 0.5) (Table 2).

Table 2 Comparison of Smile Perception and Self-Contentment with the Appearance of a Smile Between
Latvian and Uzbek Participants

Variable Latvian Uzbek p-value
Participants Participants
-N=50 -N=50

Gender

- Male 10 (20%) 17 (34%)

- Female 40 (80%) 33 (66%)

Age: mean (SD) 24.52 (3.84) 25.72 (4.5)

Underwent orthodontic treatment

- Yes 21 (42%) 16 (32%) 0.3

- No 29 (58%) 34 (68%)

The duration of orthodontic treatment N =21 N=16

- 6 months 2 (9.5%) 4 (25%)

- 8 months 2 (9.5%) 0

- 9 months | (4.8%) 0

- | year 5 (23.8%) 3 (18.75%) 0.4

- 1.5 years 3 (14.2%) 0

- 2 years 6 (28.6%) 3 (18.75%)

- 2.5 years 0 1 (6.25%)

- | year removable appliance and 1.5 years braces | (4.8%) 0

- 3 years 0 4 (25%)

- 3.5 years 1 (4.8%) 0

- More than 4 years 0 |

Satisfaction with orthodontic treatment outcome N =21 N=16

- Very dissatisfied 0 2 (12.5%)

- Dissatisfied 0 | (6.25%) 0.5

- Slightly satisfied 3 (14.2%) 0

- Satisfied 9 (42.9%) 4 (25%)

- Very satisfied 9 (42.9%) 9 (56.25%)

(Continued)
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Table 2 (Continued).

Variable Latvian Uzbek p-value
Participants Participants
-N=50 -N=50

Satisfaction with the appearance of a smile

- Very dissatisfied 0 1 (2%)

- Dissatisfied 4 (8%) 1 (2%) 0.004
- Slightly satisfied 11 (22%) 8 (16%)
- Satisfied 24 (48%) 12 (24%)
- Very satisfied 11 (22%) 28 (56%)
Features of the smile that participants would like to change

- Nothing 8 (16%) 22 (44%)
- Color of the teeth 25 (50%) 13 (26%)
- Shape of the teeth 10 (20%) 5 (10%)
- Color and shape of the teeth 1 (2%) 0 0.09
- Crooked teeth 1 (2%) 2 (4%)

- Crooked teeth and color of the teeth 0 1 (2%)

- Fillings 1 (2%) 0

- Bite I (2%) 2 (4%)

- Bite and gaps between the teeth 0 1 (2%)

- Protruded teeth 1 (2%) 0

- Visible gums I (2%) 0

- Shape of the dental arch 0 2 (4%)

- Thickness of the lips 0 1 (2%)

- Shape of the cheeks 1 (2%) 0

- Insert teeth 0 1 (2%)

Perception of the smile type

- High smile line 14 (28%) Il (22%)
- Average smile line 33 (66%) 35 (70%) 0.4
- Low smile line 3 (6%) 4 (8%)

Perception of the smile arc

- Parallel smile arc 34 (68%) 40 (80%) 0.12
- Straight smile arc 9 (18%) 8 (16%)
- Reverse smile arc 7 (14%) 2 (4%)

Note: Bold values indicate statistically significant difference (p < 0.05).

Smile satisfaction was assessed using a 5-point Likert scale. Among Latvian participants, 22% rated their satisfaction as
5 (very satisfied), while 48% gave a rating of 4. Another 22% selected a rating of 3, and 8% rated their satisfaction as 2.
None of the Latvian participants rated their smile satisfaction as 1. In comparison, 56% of Uzbek participants rated their
smile satisfaction as 5, 24% as 4, 16% as 3, 2% as 2, and another 2% as 1. These results revealed a statistically significant
difference in self-perceived smile satisfaction between the two populations (p = 0.004), with Uzbek participants generally
reporting higher satisfaction (Table 2).

When participants were asked whether they would like to change anything about their smile, 44% of Uzbek and 16%
of Latvian respondents stated that they would not change anything. Among those who expressed a desire to improve their
smile, tooth color was the most frequently mentioned concern, cited by 50% of Latvians and 26% of Uzbeks. Tooth shape
was also a common concern, noted by 20% of Latvians and 10% of Uzbeks. Other reported aspects participants wished to
change included tooth alignment, bite, visibility of the gums, dental fillings, form of the dental arch, missing teeth, and
lip thickness. Although differences in desired changes were found, they did not reach statistical significance (p = 0.09)
(Table 2).
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In terms of smile type preferences, the average smile line was the most preferred option among participants from both
countries, while the low smile line was the least preferred. No statistically significant difference was found between
Latvian and Uzbek participants in smile type preference (p > 0.05) (Table 2). Regarding smile arc preferences, 68% of
Latvian and 80% of Uzbek participants favored the parallel smile arc. The straight arc was chosen by 18% of Latvians
and 16% of Uzbeks, while the reverse arc was least preferred, selected by 14% of Latvians and only 4% of Uzbeks.
These differences were not statistically significant (p = 0.6) (Table 2).

Discussion
One of the most important parts of treatment planning in restorative and orthodontic dentistry is thorough assessment of
the smile characteristics and an understanding of the patient’s preferences and expectations. Considering patient
expectations enhances treatment satisfaction and improves the value of the treatment.

This study investigated and compared smile characteristics, perception, and satisfaction among young adults aged
20-35 from Latvia and Uzbekistan. This age group was selected because previous studies have shown that upper central

2423 and individuals within this range

incisor exposure typically decreases with age, while lower tooth visibility increases,
exhibit greater esthetic awareness and sensitivity to smile variations.?® Although the sample size was moderate, it
allowed for meaningful cross-cultural comparisons and was consistent with similar research in this field. Our findings
reveal several notable distinctions, especially in smile type and satisfaction levels, which may reflect underlying cultural
influences.

We analyzed smile type as the relationship between the upper lip and the gingival line of maxillary incisors. When
smile type was assessed between Latvian and Uzbek participants, the largest difference was observed in the prevalence of
low smile line. Low smile line was significantly more prevalent among Uzbek participants (34%) than among Latvians
(10%). However, the average smile line was the most prevalent in both groups. Similar results have been published by
Tjan et al.'® Choi et al** and Nold et al.>’ Previous research has shown that average smile lines, with minimal maxillary

1.32 . . . . . . .
3132 \while excessive gingival display is often viewed as

incisor coverage (0—2 mm), are perceived as the most attractive,
less desirable.’! Participants from both countries preferred average smile lines and rated low smile lines as least
attractive. Interestingly, low smile lines may benefit restorative treatment, as imperfections are less visible and more
acceptable to patients.*® The higher prevalence of low smile lines among Uzbek participants may be related to underlying
anatomical characteristics, such as thicker or longer upper lips, reduced vertical maxillary height, or variations in
craniofacial morphology that limit incisor display. These variations may be influenced by genetic and ethnic factors,
as craniofacial proportions and soft-tissue profiles often differ among populations.®* Clinically, this information can
guide individualized esthetic planning, such as determining the optimal incisal edge position and gingival display during
restorative and orthodontic procedures. Understanding such ethnic variations allows clinicians to tailor treatment to
patient’s facial morphology and cultural expectations, ultimately improving satisfaction and esthetic harmony.

Moreover, these cross-cultural findings have practical implication for digital smile design (DSD) and Al-based
esthetic analysis. Integrating population-specific data on smile line, lip curvature, arc type, and esthetic preferences
can help refine digital simulation tools and improve their predictive accuracy. Algorithms trained on diverse morphologic
profiles can generate more realistic and culturally appropriate digital outcomes, enhancing communication between
clinician and patient. Clinically, incorporating both objective smile characteristics and esthetic preferences into digital
workflows can enhance diagnostic precision, support individualized esthetic planning, and improve patient satisfaction
with treatment outcomes. Future studies could focus on building broader, cross-ethnic datasets to support this
development.

In terms of visible teeth, most participants displayed six anterior teeth and first premolars. However, some prior
studies reported a higher prevalence of smiles extending to the second premolars or first molars.'®!'!*> Esthetically,
broader smiles that reveal teeth to the first molar are generally considered more attractive."’

Regarding the relationship between the maxillary incisal edge and the lower lip, the most common finding in both
populations was the position of the anterior teeth edge not touching the lower lip, consistent with earlier studies.'®!'!->*27
Depending on the opening of the mouth, mobility of the lips, and contraction of the muscles of the lower lip (m.
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risorius, m. mentalis, m. depressor anguli oris, m. depressor labii inferioris), the relationship between the incisal edge and
lower lip can differ even in the same individual.’

10,24,27

Several studies reported higher prevalence of the parallel smile arc. In contrast, Maulik et al*® reported higher

observation of straight smile arc. In our study, parallel and straight arcs were most common, whereas reverse smile arc

was observed less. The parallel arc is generally perceived as the most esthetically appealing,**”-**

and was similarly
preferred by both Latvian and Uzbek participants.

Coincidence between the dental and facial midlines was more common among Latvians (80%) than Uzbeks (66%),
although the difference was not statistically significant. The most prevalent natural alignment is a coincident midline,

1,** with deviations of more than 2 mm being noticeable.*” Nold et al*’

which is generally regarded as esthetically idea
and Melo et al*> reported highest prevalence of a match between facial and dental midline in Caucasian patients.
However, studies performed to assess coincidence of dental midline in Peruvian and Brazilian populations found high
prevalence of non-coincident dental midline.***' In our study, dental midline did not coincide with the facial midline in
20% of Latvian and 34% of Uzbek participants.

Patients seeking orthodontic treatment place significant importance on esthetics.*? Therefore, participants of this
study were asked to rate satisfaction with orthodontic treatment outcome. An equal number of respondents from both
countries who underwent orthodontic treatment were satisfied with the treatment outcome (Table 2). None of the Latvian
participants were disappointed with orthodontic treatment outcome, while two Uzbek participants expressed dissatisfac-
tion. Satisfaction with the outcome of orthodontic treatment is greatly influenced by the doctor-patient relationship.*?
Patients who had painful experiences during orthodontic treatment had lower satisfaction rates and patients who were
motivated to undergo orthodontic treatment before treatment initiation were more satisfied with the result.**

The perception of smile attractiveness differs among individuals and is influenced by various factors. As
a consequence, assessment of population esthetic self-perception and analysis of the results is difficult.*> According to
our findings, more Uzbek participants rated their smile highly (rating 5) compared to Latvians. This contrast may reflect
cultural or psychological factors influencing self-image and esthetic expectations. A study carried out to compare self-
perceptions of dental esthetics among Brazilian dental students reported that 92% of participants were positive about
their smiles.”® According to Alkhatib et al,?’ 76% of adult participants from the United Kingdom were satisfied with their
dental appearance.

When we asked our participants about smile characteristics that they would like to change, most of them stated that
they would like to change the color of their teeth. Many aspects influence the overall perception of tooth color, including
lighting pattern, translucency, opacity, light scattering, and polish.*® According to a study conducted in Malaysia, 56.2%
of participants were dissatisfied with the color of their teeth.° It was revealed that 33.4% of respondents from the United
Kingdom would like to improve the color of their teeth.?’ Da Silva et al*® reported that 60% of participants wanted to
whiten their teeth.

The shape of the teeth was the second most common concern, particularly among Latvian participants. The shape and
proportion of anterior teeth play a critical role in smile esthetics, with concepts like golden proportions contributing to
perceived harmony.*” These findings provide extensive information for specialists on the specific criteria of the smile that
a population aged 20-35 years would desire to change the most, which facilitates the process of recognizing esthetic
preferences in the treatment of patients in this age group.

This study has several limitations. Although the sample size provided meaningful cross-cultural findings, it was
relatively small, which limits generalizability. Another limitation is that different participant groups were used for the
photographic assessment of smile characteristics and for self-perception survey, preventing direct correlation between
objective smile features and subjective satisfaction. Therefore, future research should analyze objective variables
influencing smile attractiveness in conjunction with participants’ self-perception, taking into account the geographical,
cultural, and socioeconomic factors involved. Larger and more diverse cohort studies would provide more comprehensive
understanding of how cultural, anatomical, and psychological variables interact in determining smile esthetics.

Despite these limitations, present findings emphasize clinical importance of considering both anatomical and cultural
factors in smile analysis. Incorporating such knowledge into restorative and orthodontic treatment planning can enhance
treatment precision, ensure cultural adaptability, and ultimately improve patient-centered esthetic outcomes.
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Conclusion
This study is the first to compare smile characteristics, perception, and satisfaction between Latvian and Uzbek
populations. Based on the findings, the following conclusions can be drawn:

1. Slight deviations in smile characteristics exist between Latvian and Uzbek populations.

2. Smile perception, including esthetic preferences for smile line and arc, was largely similar across both groups.

3. Smile satisfaction differed significantly, with Uzbek participants reporting higher overall satisfaction with their
smile appearance.

Therefore, we can state that cultural background may influence self-perception of smile esthetics. Understanding such cultural
and regional variations is essential for delivering personalized, esthetically driven, and culturally competent dental care,
particularly in guiding digital smile design, Al-based esthetic analysis, and individualized treatment planning.

Disclosure
All authors declare that they have no conflicts of interest.

References

. Shaw WC, Rees G, Dawe M, Charles CR. The influence of dentofacial appearance on the social attractiveness of young adults. 4m J Orthod.
1985;87(1):21-26. doi:10.1016/0002-9416(85)90170-8
2. Springer NC, Chang C, Fields HW, Beck FM, Firestone AR, Rosenstiel S. Smile esthetics from the layperson’s perspective. Am J Orthod
Dentofacial Orthop. 2011;139(1):¢91—101. doi:10.1016/j.ajod0.2010.06.019
Sarver DM. The importance of incisor positioning in the esthetic smile: the smile arc. 4m J Orthod Dentofacial Orthop. 2001;120(2):98-111.
doi:10.1067/mod.2001.114301
4. Sarver DM, Ackerman MB. Dynamic smile visualization and quantification: part 2. Smile analysis and treatment strategies. 4m J Orthod
Dentofacial Orthop. 2003;124(2):116-127. doi:10.1016/S0889-5406(03)00307-X
. Rubin LR. The anatomy of a smile: its importance in the treatment of facial paralysis. Plast Reconstr Surg. 1974;53(4):384-387. doi:10.1097/
00006534-197404000-00002
6. Peck S, Peck L, Kataja M. The gingival smile line. Angle Orthod. 1992;62(2):91-100. doi:10.1043/0003-3219(1992)062<0091:TGSL>2.0.CO;2
. Goldstein RE. Study of need for esthetics in dentistry. J Prosthet Dent. 1969;21(6):589—598. doi:10.1016/0022-3913(69)90005-5
. Ioi H, Kang S, Shimomura T, et al. Effects of buccal corridors on smile esthetics in Japanese and Korean orthodontists and orthodontic patients. Am
J Orthod Dentofacial Orthop. 2012;142(4):459-465. doi:10.1016/j.ajod0.2012.05.011
9. Silberberg N, Goldstein M, Smidt A. Excessive gingival display — etiology, diagnosis and treatment modalities. Quintessence Int. 2009;40
(10):809-818.
10. Tjan AH, Miller GD, The JG. Some esthetic factors in a smile. J Prosthet Dent. 1984;51(1):24-28. doi:10.1016/S0022-3913(84)80097-9
11. Dong JK, Jin TH, Cho HW, Oh SC. The esthetics of the smile: a review of some recent studies. Int J Prosthodont. 1999;12(1):9-19.
12. Coachman C, Calamita MA, Sesma N. Dynamic documentation of the smile and the 2D/3D digital smile design process. Int J Periodontics Restor
Dent. 2017;37(2):183-193. doi:10.11607/prd.2911
13. Yu KH, Beam AL, Kohane IS. Artificial intelligence in healthcare. Nat Biomed Eng. 2018;2(10):719-731. do0i:10.1038/s41551-018-0305-z
14. Hung K, Montalvao C, Tanaka R, Kawai T, Bornstein MM. The use and performance of artificial intelligence applications in dental and
maxillofacial radiology: a systematic review. Dentomaxillofac Radiol. 2020;49(1):20190107. doi:10.1259/dmfr.20190107
15. Tuzoff D, Tuzova LN, Bornstein M. Tooth detection and numbering in panoramic radiographs using convolutional neural networks.
Dentomaxillofac Radiol. 2019;48(4):20180051. doi:10.1259/dmfr.20180051
16. Kim C, Kim D, Jeong H, Yoon SJ, Youm S. Automatic tooth detection and numbering using a combination of a CNN and heuristic algorithm. App/
Sci. 2020;10(16):5624. doi:10.3390/app10165624
17. Ekert T, Krois J, Meinhold L, et al. Deep learning for the radiographic detection of apical lesions. J Endod. 2019;45(7):917-922.e5. doi:10.1016/].
joen.2019.03.016
18. Lee S, Kim JE. Evaluating the precision of automatic segmentation of teeth, gingiva and facial landmarks for 2D digital smile design using
real-time instance segmentation network. J Clin Med. 2022;11(3):852. d0i:10.3390/jcm11030852
19. Chapell MS. Frequency of public smiling across the life span. Percept Mot Skills. 1997;85(3 Pt 2):1326. doi:10.2466/pms.1997.85.3£.1326
20. Tortopidis D, Hatzikyriakos A, Kokoti M, Menexes G, Tsiggos N. Evaluation of the relationship between subjects’ perception and professional
assessment of esthetic treatment needs. J Esthet Restor Dent. 2007;19(3):154-162. doi:10.1111/j.1708-8240.2007.00089.x
. Mehl CJ, Harder S, Kern M, Wolfart S. Patients’ and dentists’ perception of dental appearance. Clin Oral Investig. 2011;15(2):193-199.
doi:10.1007/s00784-010-0393-y
22. Maple JR, Vig KW, Beck FM, Larsen PE, Shanker SA. A comparison of provider’s and consumer’s perceptions of facial-profile attractiveness. Am
J Orthod Dentofacial Orthop. 2005;128(6):690-696. doi:10.1016/j.ajodo.2004.09.030
23. Badran SA. The effect of malocclusion and self-perceived aesthetics on the self-esteem of a sample of Jordanian adolescents. Eur J Orthod.
2010;32(6):638-644. doi:10.1093/ejo/cjq014
24. Choi TR, Jin TH, Dong JK. A study on the exposure of maxillary and mandibular central incisors in smiling and physiologic rest position.
J Wonkwang Dent Res Inst. 1995;5:371-379.

—

bt

i

[N

2

—_

Clinical, Cosmetic and Investigational Dentistry 2025:17 https: 649


https://doi.org/10.1016/0002-9416(85)90170-8
https://doi.org/10.1016/j.ajodo.2010.06.019
https://doi.org/10.1067/mod.2001.114301
https://doi.org/10.1016/S0889-5406(03)00307-X
https://doi.org/10.1097/00006534-197404000-00002
https://doi.org/10.1097/00006534-197404000-00002
https://doi.org/10.1043/0003-3219(1992)062%3C0091:TGSL%3E2.0.CO;2
https://doi.org/10.1016/0022-3913(69)90005-5
https://doi.org/10.1016/j.ajodo.2012.05.011
https://doi.org/10.1016/S0022-3913(84)80097-9
https://doi.org/10.11607/prd.2911
https://doi.org/10.1038/s41551-018-0305-z
https://doi.org/10.1259/dmfr.20190107
https://doi.org/10.1259/dmfr.20180051
https://doi.org/10.3390/app10165624
https://doi.org/10.1016/j.joen.2019.03.016
https://doi.org/10.1016/j.joen.2019.03.016
https://doi.org/10.3390/jcm11030852
https://doi.org/10.2466/pms.1997.85.3f.1326
https://doi.org/10.1111/j.1708-8240.2007.00089.x
https://doi.org/10.1007/s00784-010-0393-y
https://doi.org/10.1016/j.ajodo.2004.09.030
https://doi.org/10.1093/ejo/cjq014

Razakova et al

25.
26.

27.
28.
29.
30.
31.
32.
33.
34,
35.
36.
37.
38.
39.
40.
41,
4.
43,
44,

45.

46.
47.

Vig RG, Brundo GC. The kinetics of anterior tooth display. J Prosthet Dent. 1978;39(5):502-504. doi:10.1016/S0022-3913(78)80179-6

Chou JC, Nelson A, Katwal D, Elathamna E, Durski M. Effect of smile index and incisal edge position on perception of attractiveness in different
age groups. J Oral Rehabil. 2016;43(11):855-862. doi:10.1111/joor.12439

Nold SL, Horvath SD, Stampf S, Blatz MB. Analysis of select facial and dental esthetic parameters. Int J Periodontics Restorative Dent. 2014;34
(5):623-629. doi:10.11607/prd.1969

da Silva GC, de Castilhos ED, Masotti AS, Rodrigues-Junior SA. Dental esthetic self-perception of Brazilian dental students. Rev Bras Odontol.
2012;9(4):375-381.

Alkhatib MN, Holt R, Bedi R. Age and perception of dental appearance and tooth colour. Gerodontology. 2005;22(1):32-36. doi:10.1111/j.1741-
2358.2004.00045.x

Tin Oo MM, Saddki N, Hassan N. Factors influencing patient satisfaction with dental appearance and treatments they desire to improve aesthetics.
BMC Oral Health. 2011;11(1):6. doi:10.1186/1472-6831-11-6

Geron S, Atalia W. Influence of sex on the perception of oral and smile esthetics with different gingival display and incisal plane inclination. Angle
Orthod. 2005;75(5):778-784. doi:10.1043/0003-3219(2005)75[778:10SOTP]2.0.CO;2

Hunt O, Johnson C, Hepper P, Burden D, Stevenson M. The influence of maxillary gingival exposure on dental attractiveness ratings. Eur J Orthod.
2002;24(2):199-204. doi:10.1093/ejo/24.2.199

Mehta SB, Banerji S, Aulakh R. Patient assessment: preparing for a predictable aesthetic outcome. Dent Update. 2015;42(1):78-80,82—4,86.
doi:10.12968/denu.2015.42.1.78

Uysal T, Baysal A, Yagci A, Sigler LM, McNamara JA. Ethnic differences in the soft tissue profiles of Turkish and European-American young
adults with normal occlusions and well-balanced faces. Eur J Orthod. 2012;34(3):296-301. doi:10.1093/ejo/cjq165

Melo M, Ata-Ali J, Ata-Ali F, et al. Evaluation of the maxillary midline, curve of the upper lip, smile line and tooth shape: a prospective study of
140 Caucasian patients. BMC Oral Health. 2020;20(1):42. doi:10.1186/s12903-020-1031-y

Maulik C, Nanda R. Dynamic smile analysis in young adults. Am J Orthod Dentofacial Orthop. 2007;132(3):307-315. doi:10.1016/j.ajodo.2005.11.037
Morley J. Smile design terminology. Dent Today. 1996;15(6):70.

Ackerman MB, Ackerman JL. Smile analysis and design in the digital era. J Clin Orthod. 2002;36(4):221-236.

Silva BP, Jiménez-Castellanos E, Martinez-de-Fuentes R, Greenberg JR, Chu S. Laypersons’ perception of facial and dental asymmetries.
Int J Periodontics Restorative Dent. 2013;33(6):¢162—71. doi:10.11607/prd.1618

Eskelsen E, Fernandes CB, Pelogia F, et al. Concurrence between the maxillary midline and bisector to the interpupillary line. J Esthet Restor Dent.
2009;21(1):37-41. doi:10.1111/j.1708-8240.2008.00229.x

Chahuara-Ramirez YR, Arriola-Guillén LE. Coincidence of the facial and maxillary dental midlines in the Peruvian population. A cross-sectional
study. J Clin Exp Dent. 2024;16(9):¢1053—¢1058. doi:10.4317/jced.61930

McKiernan EX, McKiernan F, Jones ML. Psychological profiles and motives of adults seeking orthodontic treatment. Int J Adult Orthod
Orthognath Surg. 1992;7:187-198.

Keles F, Bos A. Satisfaction with orthodontic treatment. Angle Orthod. 2013;83(3):507-511. doi:10.2319/092112-754.1

Feldmann I. Satisfaction with orthodontic treatment outcome. Angle Orthod. 2014;84(4):581-587. doi:10.2319/093013-710.1

Vallittu PK, Vallittu AS, Lassila VP. Dental aesthetics — a survey of attitudes in different groups of patients. J Dent. 1996;24(5):335-338.
doi:10.1016/0300-5712(95)00079-8

Joiner A. Tooth colour: a review of the literature. J Dent. 2004;32 Suppl 1:3—12. doi:10.1016/j.jdent.2003.10.013

Levin EI. Dental esthetics and the golden proportion. J Prosthet Dent. 1978;40(3):244-252. doi:10.1016/0022-3913(78)90028-8

Clinical, Cosmetic and Investigational Dentistry Dovepress
Taylor & Francis Group

Publish your work in this journal

Clinical, Cosmetic and Investigational Dentistry is an international, peer-reviewed, open access, online journal focusing on the latest clinical
and experimental research in dentistry with specific emphasis on cosmetic interventions. Innovative developments in dental materials,
techniques and devices that improve outcomes and patient satisfaction and preference will be highlighted. The manuscript management
system is completely online and includes a very quick and fair peer-review system, which is all easy to use. Visit http://www.dovepress.com/
testimonials.php to read real quotes from published authors.

Submit your manuscript here: https://www.dovepress.com/clinical-cosmetic-and-investigational-dentistry-journal

. Clinical, Cosmetic and Investigational Dentistry 2025:17
650 E X in O


https://doi.org/10.1016/S0022-3913(78)80179-6
https://doi.org/10.1111/joor.12439
https://doi.org/10.11607/prd.1969
https://doi.org/10.1111/j.1741-2358.2004.00045.x
https://doi.org/10.1111/j.1741-2358.2004.00045.x
https://doi.org/10.1186/1472-6831-11-6
https://doi.org/10.1043/0003-3219(2005)75[778:IOSOTP]2.0.CO;2
https://doi.org/10.1093/ejo/24.2.199
https://doi.org/10.12968/denu.2015.42.1.78
https://doi.org/10.1093/ejo/cjq165
https://doi.org/10.1186/s12903-020-1031-y
https://doi.org/10.1016/j.ajodo.2005.11.037
https://doi.org/10.11607/prd.1618
https://doi.org/10.1111/j.1708-8240.2008.00229.x
https://doi.org/10.4317/jced.61930
https://doi.org/10.2319/092112-754.1
https://doi.org/10.2319/093013-710.1
https://doi.org/10.1016/0300-5712(95)00079-8
https://doi.org/10.1016/j.jdent.2003.10.013
https://doi.org/10.1016/0022-3913(78)90028-8
https://www.dovepress.com
http://www.dovepress.com/testimonials.php
http://www.dovepress.com/testimonials.php
https://www.facebook.com/DoveMedicalPress/
https://twitter.com/dovepress
https://www.linkedin.com/company/dove-medical-press
https://www.youtube.com/user/dovepress

	Introduction
	Materials and Methods
	Assessment of Smile Characteristics
	Assessment of Smile Perception and Satisfaction
	Statistical Analysis

	Results
	Assessment of Smile Characteristics
	Assessment of Smile Perception and Satisfaction

	Discussion
	Conclusion
	Disclosure

