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Introduction        Lívia Romsics, 2023

Introduction 

Definition and history of esthetics 

The idea of beauty has always been of great interest to mankind. [1] The first evidence of 

self-care is 40000 years old from Murcia, Spain, where seashells containing shiny 

pigments were supposedly used for make-up. The ancient Egyptians regarded beauty as 

holy and divine; thus, they applied various methods to enhance it. They used make-up to 

highlight certain facial features or draping to make the posterior portion of the head 

longer. [2] In ancient Greece, beauty was considered supernatural, and it played a very 

important role in everyday life. They admired nature and weather, and they were trying to 

reproduce what they considered divine. It was Pythagoras who made the first attempts at 

measuring facial esthetics using the armamentarium of mathematics. His works inspired 

the so-called divine proportion or golden ratio. [3] The works of the Roman engineer 

Marcus Vitruvius Pollio contained the first description of the harmony of the human 

body; thus, providing the basis for the so-called Vitruvian man. In the Middle Ages, 

catholic theology showed an immensely ambivalent attitude towards beauty. It was feared 

of, regarded as dangerous and demonic, but was considered a blessing at the same time. 

[1] Baumgarten and Wolff played a substantial role in laying the scientific basis of beauty 

and esthetics. St. Thomas Aquinas’ observations were of high significance as well, 

considering beauty as good, and all good things beautiful. The idea of beauty in the 

Renaissance was based on ancient Greek observations. Leonardo da Vinci used the 

Vitruvian principles to formulate his rules for the proportions of body and face. Ten nose 

types and eleven face types were observed in his works. These observations were so 

lasting that the 19th century pioneer of modern rhinoplasty and plastic surgery, Prof. Dr. 

Jacques Joseph (Nasenjoseph) based his definition of the naso-facial angle on Leonardo’s 

drawings. While according to Leonardo’s idea, beauty is based on symmetry, the later 

works of Francis Bacon saw harmony as the substance of it. [4] The works of renaissance 

painters Michelangelo and Albrecht Dürer were based on careful observation of 

harmonies and proportions as well. Neoclassicist painter von Schadow should be noted 

too, as he performed meticulous nasal measurements on paintings and sculptures. [2] 

Despite being distinct concepts, esthetics and beauty complement each other. Esthetics is 
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closely related to the definition of beauty, with subjective components playing a major 

role in it. [1] Naini’s contemporary work defines beauty as the combination of such 

features that evokes good feeling and delight in the viewer’s mind. [5] While it is female 

beauty that has always been in the forefront of art and culture, Western civilization sees 

an emerging importance of male attractiveness in the last couple of decades. [6] 

Dentofacial esthetics and the esthetics of smile 

It is evident that there is a great interest in beauty. [2] There are several factors of esthetic 

perception. The face has a crucial role in it, thus, dentofacial esthetics are of utmost 

importance. [7] An esthetic facial profile is based on the relative harmony between 

morphology and contour of different facial structures. Hard tissues determine the outline 

and the dimensions of the face; however, soft tissues play an equally important role. [8] 

Every facial anthropometric parameter has a mean and a normal range, specific to age, 

sex, and ethnicity. [9] Eyes and lips play an even more important role, as humans tend to 

concentrate on these, and spend substantially less time observing other structures during 

interpersonal communication. [10] Therefore, smile has a major role in facial expression 

and appearance. Facial and smile esthetics show a major connection. [6] The pleasant 

feeling caused by an esthetic smile derives from the harmonic integration of dental, 

dentofacial, and facial elements. [11] Facial height, facial outline, facial profile, and 

interpupillary line are particularly important; however, most studies regarding the 

perception of smile esthetics concentrate on the attractiveness of a smile, without defining 

the possible factors of it. [12] Defining factors can be divided into macro-, mini- and 

microesthetic ones. Macroesthetics include the connection between dental and soft tissue, 

miniesthetics are defined by the relationship between lips, teeth, and gingiva, while 

microesthetics are based on fine structures of the teeth and the gingiva. [13] Lips define 

the “borders” of a smile. Evaluation of the lips should include morphology, position, 

harmony between upper incisors and lower lips, parallelism of incisive plane and that of 

the lower lip, as well as the number of visible teeth. [14] Gingival factors include shape, 

contour, level, symmetry of gingival margins and zeniths, color, health, and papillary 

position. [13] Dental factors are color, dimensions, shape, position, midline position, 

dental and facial midline symmetry, smile line, visibility, and gingival/dentoalveolar 
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interface. All these factors play a role in the final esthetic appearance. [15] Symmetry 

seems to have an evolutionary role. Several studies have shown connection between 

symmetry and growth, fertility, or survival. Asymmetric subjects appear to have more 

health problems. Certain societies seem to prefer symmetry more than others. A study 

comparing a hunter-gatherer tribe to data from the United Kingdom has found that while 

both groups preferred symmetry, the hunter-gatherer tribe showed a higher preference. 

Sex and self-perceived attractiveness can affect preferences as well. Women who find 

themselves attractive, prefer symmetric male faces over more asymmetrical ones. [16] 

Facial profile 

While the aforementioned factors are those of a frontal aspect, the lateral aspect, 

specifically facial profile is equally important. Human subjects perceive themselves 

looking into a mirror; thus, from a frontal aspect. However, photos reveal the facial 

profile as well. Both aspects contribute to the complete esthetic perception. [17] Profile 

analysis includes the evaluation of the position of the forehead, the nose, the lips, the 

chin, and the neck. The most commonly used methods are based on the works of 

Leonardo, dividing the face into equal thirds. [2] The upper third lies between the trichion 

and the nasion, the middle third between the nasion and the subnasale, while the lower 

third between the subnasale and the mentum. Ideally the ratio of these thirds is 1:1:1, 

however, the upper third might show greater variability because of the changes of the 

hairline. Several anatomical points and angles can be included in the analysis, such as the 

naso-frontal angle, the cervico-mental angle, or the shape of the dorsum nasi. The lower 

third is defined by the lips and the chin. Ideally, the height of the upper lip is equal to half 

of the cumulative height of the lower lip and mentum. Chin profile can only be evaluated 

together with every other relevant structure of the facial profile. [17] Bui et al. have 

shown that facial profile within the normal range cannot be fully described by only the 

lower third; thus, the facial profile should be evaluated as a whole. [18] Ricketts has 

studied ideal facial profile in medicine as well as in arts. It is well established that the 

facial proportions of a person perceived as attractive are quite similar to the mean values 

of the population. There are other important factors of perceived attractiveness besides 

proportions, such as skin tone, skin surface, and dental appearance. [3] The literature has 
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plenty of data regarding normal cephalometric values, however, most of these are merely 

the mean of the values measured amongst subjects with an adequate occlusion and a 

harmonic facial appearance. While these means might represent the sample, they might 

not do so with the esthetics of the profile. The latter can be more relevant in orthodontic 

treatment, as well as in orthognathic and plastic surgery, giving these factors clinical 

significance. Despite its evident importance, the number of studies regarding this topic is 

limited, and even the bigger studies include samples of around only 60 subjects. There are 

some methodological limits as well. Some of them does not define the affecting factors 

clearly enough, others use drawings instead of photos or silhouettes, and there are studies 

that only use male subjects. [19] One study has established three hypotheses regarding 

beauty. The first one is the “hypothesis of means”: a face is perceived as attractive, if its 

proportions are close to the mean of the population. The second one is the “hypothesis of 

symmetry”: the more symmetric a face is, the more attractive it is perceived as. The third 

one is the “hypothesis of dimorphism”: female faces are as attractive as feminine they are, 

while male faces are as attractive as masculine they are. [2] Skinazi et al. have found that 

the nose plays a crucial role in the perception of female facial profiles, while the chin 

plays a similar role in case of male profiles. According to their data, both lips play a 

similar role in both female and male facial attractiveness. They have stated that female 

profiles are more convex, while male profile tend to be relatively straight. [20] Maganzini 

et al., Soh et al., and Chan et al. have used imaging studies to study facial profile 

preferences. Their data show a preference towards straight and bimaxillary retruded 

profiles. [21,22,23] Contrary to this, Farrow et al. have found that most people prefer 

protruded profiles besides the cephalometric norms. [24] Czarnecki and Nanda have 

studied the role of the nose, the lips and the chin in facial profile perceptions. They have 

found that men prefer straight profiles, while women tend to prefer convex ones. [25] 

The significance and influence of dentofacial esthetics 

Physical appearance affects social appreciation. The perception of this physical 

appearance is heavily influenced by dentofacial esthetics. [26] This crucial role in self-

perception and social judgement is well documented. Esthetically pleasing children and 

adults are judged more positively. [27] Studies show that people with esthetic smiles are 
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judged by other individuals to have better intellectual and social capacities. Men and 

women have been shown to have similar preferences. [6] Individuals with an esthetics 

smile are considered to be more attractive by the other sex as well. [28] Physical 

appearance and the perception of esthetic abnormalities have an influence on the 

individual’s self-esteem too. Facial esthetics show a correlation with confidence and 

openness as well. [26,27] Dong et al. have shown a connection between smile esthetics 

and openness or anxiety, with significant results in case of female subjects. [6] 

Malocclusion is a frequent abnormality; however, it can be considered a deviation from 

the esthetic norm, rather than a disease. Several studies have shown its effect on the 

quality of life, concluding that highly visible cases might result in unpleasant social 

interactions and an unfavorable self-perception. [29,30,31] Taking several perspectives 

into account, there is no widely accepted dogma regarding facial esthetics or ideal facial 

profiles. [2]. All viewpoints can be accepted to a certain extent; however, defining a 

universally acceptable definition is not possible because of the subjective aspects of 

esthetics and beauty. A lot of patients are content or even happy with a severe 

malocclusion, whereas other individuals might become uncomfortable with less 

significant abnormalities. [32] 

The perception of beauty is highly individual, with some overlaps. This might depend on 

sex, age, education background, and individual experiences. Ethnicity is a major factor in 

facial perception as well. Social background and media are of high significance as well. 

The latter projects faces and smiles that are considered beautiful and perfect, connecting 

these with success. [30,33] 

The role of esthetics in dentistry 

A lot of patients seek medical and dental professional help because of the patterns 

dictated by society and media. [1] Esthetics gain more and more ground in dentistry, with 

patient expectations rising significantly. There is a tendency towards prioritizing esthetics 

over functionality. [34] These expectations are mostly unrealistic. The dentist should only 

seek to satisfy these expectations to the point where functional rehabilitation is not 

compromised. Several treatment options should be presented, and the dental professional 

should be able to establish an aim that is acceptable for both parties. This relies on the 
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professional’s sound knowledge concerning his/her own esthetic preferences and 

capabilities. [35] Bui et al. have shown that dentist, orthodontist specialists and 

laypersons all consider dental abnormalities to be more significant than other facial 

abnormalities. All groups prefer normal facial profiles. Upper lip protrusions are preferred 

over lower lip protrusions. Sex plays no role in these preferences. [18] The dental 

professionals’ preferences are supposedly based on not only their personal ones, but their 

knowledge and professional experiences too. It has been shown that dentist tend to judge 

even little deviations from normal occlusion as significant. While general dentists 

concentrate on dental abnormalities, orthodontist put an emphasis on positional ones. 

[36,37]  There are several studies in the literature that observed the esthetic judgement of 

professionals and laypersons; however, the number of studies that include self-perception 

is low. [30] Moreover, there are very limited data concerning dental students. This topic is 

of importance because a student can be considered an intermediary subject. It is also 

important to note that esthetics gain more and more ground in the dental curriculum; thus, 

investigating the dentofacial preferences of dental students can throw light upon the role 

of education in its development. 

Studies concerning profile evaluations amongst students is scarce, when compared to 

those concerning frontal aspects. Most profile studies concentrate on Class II. and Class 

III. malocclusions and their correction; however, while malocclusion is very important, 

other aspects, such as nasal length, chin prominence, nose-lip ration, or incisor 

inclinations are relevant too. These studies show a major geographical and cultural 

variability; thus, their results should be used to determine the critical point of perception, 

and not to establish a universal model.  

There is no study available in the literature, that has performed a comprehensive 

investigation amongst all tiers of dental education. Armalaite et al. and Althagafi et al. 

studied 4th and 5th year students, whereas Tufekci et al. investigated 1st and 3rd year 

students. [38,12,39] El Mourad studied the esthetic preferences of 5th year students in 

connection with their financial background [30], however, most studies regarded dental 

students as a homogenous group. Several studies have concluded that it is dental 

education itself that differentiates between dental students and laypersons. Al-Saleh have 

shown that dental education does have an effect on dental students’ esthetic preferences 
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and their formation of treatment plans alike. The author’s other conclusion is that the 

ability to recognize smile discrepancies improves as the students’ clinical experience and 

knowledge increases. [14]  

Following the third year of studies, the curriculum tends to concentrate on more detailed 

aspects of dentistry and smile esthetics [12]; however, the exact principles taught can be 

quite divergent at the different dental schools. There are scarce data available concerning 

these differences. [14] There is a consensus though regarding the fact that the smile 

esthetics knowledge of dental students is improving during their studies. [12]  

The importance of studying the above detailed factors lies in two major aspects:  

• Any potential discrepancies between the dental professional’s vision and the 

patient’s expectation might result in an unacceptable result. 

• Defining specific esthetic principles can influence the dental curriculum. 
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Aims 

The aim of the present questionnaire- and photo-evaluation based, cross-sectional study 

was to describe the dynamic changes of dentofacial esthetics throughout dental school.  

The correlation between school grade, esthetic self-perception, perception of certain 

profile, miniesthetic and microesthetic features, and sex was studied. The null hypotheses 

were the following: 

• grade does not have a significant effect on students’ esthetic self-perception, 

• sex does not have a significant effect on students’ esthetic self-perception, 

• grade does not have a significant effect on students’ esthetic preferences, 

• sex does not have a significant effect on students’ esthetic preferences, 

• self-perception does not have a significant effect on students’ esthetic preferences. 
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Materials and methods 
Subjects and sampling 

All five Hungarian-speaking grades of all the four Hungarian dental schools were 

involved:  

• University of Szeged, Faculty of Dentistry, Szeged, 

• Semmelweis University, Faculty of Dentistry, Budapest, 

• University of Debrecen, Faculty of Dentistry, Debrecen, 

• University of Pécs, Dental School, Department of Dentistry, Oral and 

Maxillofacial Surgery, Pécs. 

A questionnaire was handed out and was accompanied by a photo series containing smile 

and profile photos. Altogether 1011 questionnaires were handed out for a total number of 

919 students. The students were thoroughly instructed by the authors and had 30 minutes 

to fill out the questionnaire. Completion was voluntary and was performed anonymously. 

The study was conducted between October 2018 and August 2019. Study protocol and the 

instruments applied were approved beforehand by the Regional Ethics Committee for 

Research in Human Medical Biology at the University of Szeged (No. 178/2018-SZTE). 

Written informed consent was not required. The study was approved by the deans of the 

four faculties as well. 

Questionnaire 

Several instruments related to dentofacial esthetics are available in the literature. There 

are traditional indices, like the Dental Esthetic Index (DAI) or the Index of Orthodontic 

Treatment Need (IOTN). These indices are considered valid and reliable; however, they 

were developed for older adults. Thus, their application was avoided. Other indices, such 

as Oral Health Related Quality of Life (OHRQoL) focuses on subjective aspects of 

general oral health, with little emphasis on esthetics. Psychosocial Impact of Dental 

Esthetics Questionnaire (PIDAQ) and Orthognathic Quality of Life Questionnaire 

(OQoLQ) might be the most appropriate instruments available; however, the authors 

proposed that combining the elements of the existing questionnaires might be the optimal 

solution for this study. This instrument was named Dentofacial Esthetics Instrument for 
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Dental Students. It was developed for the Hungarian language; however, there is an 

authentic English translation available that is still to be tested. This new instrument 

contains the following main elements: 

1. Demographic data (3 items) 

1.1 Sex    FEMALE / MALE 

1.2 Age (years) 

1.3 Academic year   1 2 3 4 5  

2. Self-Aesthetics I (multiple choice, 11 items) 

2.1 Have you ever avoided smiling because of the appearance of your teeth? 

yes / no 

2.2 How do you smile for photos? 

with a full smile (lips open) / with a partial smile (lips partially open) / 

with closed lips 

2.3 Have you ever noticed that you were looking at others because you wished 

you had their smile? 

yes / no 

2.4 Would you like to change your smile? 

yes / no 

2.5 Are you satisfied with the color of your teeth? 

yes / no / partly 

2.6 In your opinion, are the shape and size of your teeth in harmony? 

yes /no / partly 

2.7 Are your teeth crowded? 

yes, in both arches / yes, in one of the arches / no 

2.8 Does the line between your upper central incisors fall in the midline of your 

face? 

yes / no / I have never observed 

2.9 Does the line between your lower central incisors fall in the midline of your 

face? 

yes / no / I have never observed 
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2.10 Do the lines between your upper and lower incisors fall in the same line? 

yes / no / I have never observed 

2.11 Is your gum visible when you smile? 

yes / no / I have never observed 

3. Self-Aesthetics II (rating, 6 items) 

Instruction: Please indicate your satisfaction with different aspects of your dental and 

facial aesthetics on a 1 to 5 scale, where 1 means “not at all” and 5 means “absolutely”. 

3.1 How satisfied are you with the shape of your 

1 (not at all) 2 3 4 5 (absolutely) 

teeth? 

3.2 How satisfied are you with the size of your teeth? 

1 (not at all) 2 3 4 5 (absolutely) 

3.3 How satisfied are you with the orderliness of your teeth? 

1 (not at all) 2 3 4 5 (absolutely) 

3.4 How satisfied are you with the whiteness of your teeth? 

1 (not at all) 2 3 4 5 (absolutely) 

3.5 How satisfied are you with the harmony between your teeth and lips? 

1 (not at all) 2 3 4 5 (absolutely) 

3.6 How satisfied are you with the aesthetics of your smile in general? 

1 (not at all) 2 3 4 5 (absolutely) 4. Photo Rating (smile, A to E, 10 items, 

5 images per item, with photo album) 

4.1-4.10 Choose the image that you find the most attractive. / I. (smile photo series 

containing 10 items) 

A B C D E [with five different images] 

5.1-5.6 Choose the image that you find the most attractive. / II. (profile phot series 

containing 6 items) 

A B C D E [with five different images] 

The questionnaire was aimed at describing esthetic self-perception, whereas the photo 

series evaluation was aimed at studying subjective esthetics preferences. 
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Photo series 

The photo series used in the study were prepared and edited by the authors. The model 

was chosen according to literature data: a Caucasian woman of Hungarian origin with a 

clinically normal smile, normal occlusion, normal cephalometric data, without any 

clinical abnormalities affecting her facial profile. 

The smile image was obtained from a standard frontal view with visible incisors and 

canines, soft tissues (gingiva), and lips. The image was cropped, removing the chin, the 

nose, and the cheeks, in order to rule out any interfering macroesthetic factors. 

The profile photo was obtained from a standard lateral view, showing the lower and 

middle thirds of the face, including the nose, incisors and canine, the lips, and the chin. 

The upper border was defined by the infraorbital rim. 

The photos were taken from a distance of 1.5 m using a Nikon D700 (Nikon Corporation, 

Tokyo, Japan) camera and a Nikon 105 mm F 2.8G VR AF-S ED.IF Nikkor objective 

(Nikon Corporation, Tokyo, Japan). The model was instructed to obtain a standing 

position with a natural head posture, looking forward. The photos were taken at noon, on 

a sunny day, in a room well lit by natural light. 

Photo modifications were performed to affect the esthetically most relevant smile and 

profile elements. These modification are discussed in detail in Tables 1 and 2. 
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Table 1. Photo preferences. Modified dentofacial mini- and microesthetic features. 

Series 
No.

Item 
No. Feature Description

1. 4.1 Smile arc (SA)
The relation of the maxillary incisal edges to the lower 
lip. From markedly convex to markedly inverted. Arc 
modified by tilting the maxillary arch in 10° steps 
upward and downward.

2. 4.2 Gingival smile 
(GS)

The anterior gingival display was measured from the 
lower border of the upper lip till the gingival margin of 
the anterior teeth. The degree of the visibility of the 
upper gingiva is modified by shifting the arches upward 
and downward -2 mm to +2 mm in 1 mm steps.

3. 4.3
Length of canines 
and lateral incisors 
(LCLI)

The length of the canines and lateral incisors is 
modified, in varying combinations.

4. 4.4 Width of buccal 
corridor (WBC)

The buccal corridor is the space between the posterior 
teeth buccal surfaces and the lip commissures. The 
width of the buccal corridor is increased, up to +4 mm 
as compared to the original.

5. 4.5
Vertical position 
o f t h e c a n i n e 
cusps (VPCC)

The position of the canine cusps is shifted above and 
below the arch level.

6. 4.6 Zenith of the front 
teeth (ZFT)

Horizontal, upward arching and downward arching 
variations.

7. 4.7
Length of frontal 
i n t e r d e n t a l 
papillae (LFIP)

The length of frontal interdental papillae is modified a) 
between the central and lateral incisors and b) between 
the lateral incisors and canines.

8. 4.8 M i d l i n e s h i f t 
(MS)

The midline, defined as the vertical line between the 
central incisors, is shifted to right 1 mm and 2 mm and 
left 1 mm and 2 mm as compared to the original image. 

9. 4.9 Position of the 
commissures (PC)

The position of commissures is shifted downward 1 mm 
to 4 mm in 1 mm steps.

10. 4.10
Relative visibility 
o f t h e a r c h e s 
(RVA)

The degree of the relative visibility of the arches is 
modified by moving them vertically - 0.5 mm, -1mm 
and +0.5 mm, +1 mm behind the lips. 
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Table 2. Photo preferences. Modified profile features. 

Series 
No.

Item 
No. Feature Description

1. 5.1 Nose length (NL)
The length of the nose changes between -2 mm 
and +2 mm as compared to the original image in 
1 mm steps.

2. 5.2 Chin prominence (CP)

The prominence of the chin changes between -2 
mm retrusion and +2 mm protrusion as compared 
to the original image in 1 mm steps. Chin 
prominence was defined as the prominence of the 
soft tissues of the chin. The position of the 
mandible was not changed. Inclination is 
represented by the angle. 

3. 5.3 Occlusal plane 
inclination (IOP)

The inclination of the occlusal plane changes 
between 10° downward and 10° upward as 
compared to the original image in 5° steps.

4. 5.4 Vertical position of the 
maxillary arch (VPM)

The maxillary arch is shifted vertically between 
-2 mm and +2 mm (downward and upward) as 
compared to the original image in 1 mm steps.

5. 5.5 Sagittal position of the 
maxillary arch (SPM)

The maxillary arch is shifted sagittally between 
-2mm and +2 mm as compared to the original 
image in 1 mm steps.

6. 5.6 Nose length and chin 
prominence (NC)

The length of the nose and the prominence of the 
chin change simultaneously between -2 mm and 
+2 mm as compared to the original image in 1 
mm steps. 
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The original photo plus four modifications were used in case of every esthetic feature; 

thus, all series contained five images (see Figures 1 and 2). The modifications were 

performed using Adobe Photoshop CC 2015 (Adobe Systems, USA). Altogether 50 smile 

photos and 30 profiles photos were produced. The photos were arranged into a photo 

album. Photos from the same series were on the same page, but the order was 

randomized. For didactive reasons, figures in the present thesis contain the images 

without randomization. The photos were presented in life-size. The unmodified photo was 

not noted in any way.  
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Figure 1. Sample series from smile photo evaluation. Modifications were the following: 

A – no midification, B-E – buccal corridor grows in 1 mm increments. 
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Figure 2. The six profile series. The unmodified photo is always in the middle. The 

abbreviations are discussed in detail in Table 2. 
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Statistical analysis 

Statistical analysis was carried out by an independent evaluator (see Acknowledgements). 

The analysis was blind: the evaluator received coded results and was told what analyses 

to carry out using what coding, without knowledge of the meaning of the codes.  

The results were analyzed in SPSS 22.0 (IBM Corp., Armonk, NY, USA). Continuous 

variables were characterized by means with standard deviations and medians. Categorical 

variables were described with the number of observed cases and frequencies expressed in 

percentages. For hypothesis testing, linear regression analysis, the chi-square test and the 

Kruskal-Wallis test were used, as appropriate. For the analyses, the multiple-choice items 

were treated as categorical variables and the Likert-type responses were treated as 

continuous variables (as they express degree rather than discrete options).  

To test the contribution of students’ gender, grade, and institution to the variability of their 

preferences, a multinomial regression model was built, in which students’ preferences 

were entered as the dependent variable, and the said predictors were entered as factors. 

The reference grade was always Grade 1, and the reference image was always the 

unmodified image. This analysis was performed for each of the ten and six photo series. 

The null hypothesis was that none of the factors had significant contribution to the 

variability of student preferences. The level of significance was p = 0.05, unless otherwise 

indicated. 
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Results 

Subjects 

Altogether 861 questionnaires were obtained from the 919 students. This is equal to a rate 

of 93.7%. The response rate to the specific questions was relatively good, as we managed 

to get 738 to 861 responses to each item. Missing responses were obtained for the 

following questions:  

• 1.2. Age (N = 842), 

• 2.8. Does the line between your upper central incisors fall in the midline of your 

face? (N = 763),  

• 2.9. Does the line between your lower central incisors fall in the midline of your 

face? (N = 742),  

• 2.10. Do the lines between your upper and lower incisors fall in the same line? (N 

= 738), 

• 2.11. Is your gum visible when you smile? (N = 774). 

Profile photo evaluation was completed by 843-855 respondents, depending on the 

specific series (97.9-99.3%). 

The mean age of the 861 respondents was 22.34 ± 4.2 years. The sex distribution was 560 

female (65%) and 301 male (35%) students, that correlates with the feminized nature of 

the dental profession in Hungary. 296 students (34.4%) were enrolled at Semmelweis 

University, 206 students (23.9%) at the University of Debrecen, 218 students (25.3%) at 

the University of Szeged, and 141 students (16.4%) at the University of Pécs. These 

proportions are in accordance with the relative sizes of these faculties. Sex distribution by 

school grade is shown on Table 3. 
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Table 3. Demographic data of respondents. N=861. M: male. F: female. 

Self-perceived dentofacial esthetics 

The chi-square test did not show a significant association between the responses to the 

multiple-choice items (2.1–2.11) or grade, and there was no significant association with 

gender (entered as a control variable). We can conclude that grade and gender made no 

significant difference on the students’ esthetic self-perception according to the parameters 

we studied; thus, to characterize students’ self-perception, we analyzed the answers to 

these items as a whole, instead of performing it grade-to-grade. The results show that the 

students had a positive perception of their own smile in general. 210 of the respondents 

(24.4%) indicated that they were trying to avoid smiling because of the condition of their 

teeth at some point in their life or that it was a problem for them at the time of sampling. 

116 students (13.5%) responded that they smile with closed mouth when being 

photographed. 556 students (64.6%) said that they had never looked at somebody else 

wishing that their smile would be like the smile of that person. 515 students (59.8%) 

responded with “no” to the question as to whether they wished to change their smile. A 

great majority of the respondents, 740 students (85.9%) were absolutely or partially 

satisfied with the color of their teeth. Only 121 respondents (14.1%) indicated complete 

dissatisfaction. A similarly high number of respondents, 688 students (79.9%) found that 

Grade N Gender (N(%)) Age (mean± SD)

1st 187
M: 71 (38%)

19.99 ± 4.03 yrs
F: 116 (62%)

2nd 184
M:61 (33%)

21.40 ± 2.96 yrs
F: 123 (67%)

3rd 137
M: 41 (30%) 22.23 ± 5.31 yrs

F: 96 (70%)

4th 169
M: 62 (37%) 23.92 ± 3.33 yrs

F: 107 (63%)

5th 184
M: 66 (36%)

24.31 ± 3.52 yrs
F: 118 (64%)
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the shape and size of their teeth were harmonious. Crowding was problematic to 365 

students (42.4%), and 90 of them indicated that they had crowding of both arches. 710 

(82.5%) students responded that their interincisal line fell exactly in the midline of their 

face, whereas only 587 (68.2%) students found that their lower interincisal line fell in the 

same line. 508 (59%) students indicated that their upper and lower interincisal lines were 

the same. It should be noted that more than 10% of all respondents indicated that they had 

never studied these particular features of their smile. Finally, to the question regarding the 

visibility of their gums when smiling, 586 (68.1%) students responded “no”, 208 (24.2%) 

students responded “yes”, and only 67 (7.8%) students said that they had never observed 

this feature. As for the Likert-type self-evaluation (specifically items 3.1–3.6), linear 

regression analysis was used to determine if grade or gender had a significant effect on 

responses. Similarly to the multiple-choice items, no significant effect was detected; thus, 

the sample was analyzed descriptively, as a whole. The results are summarized in Table 3. 

The respondents were the most satisfied with the size, and the least satisfied with the 

color of their teeth. 
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Table 4. Results of the third group of items. The respondents had to indicate how much 

they agreed with the given statements on a 1 to 5 scale. 1: not at all, 5: absolutely. 

Items
N Mean SD Median Mode

Frequenc
y of 

mode
Min. Max.

3.1. How 
satisfied are you 
with the shape 
of your teeth?

861 4.34 0.76 4.00 5 48.32% 0.00 5.00

3.2. How 
satisfied are you 
with the size of 
your teeth?

861 4.43 0.83 5.00 5 56.80% 0.00 5.00

3.3. How 
satisfied are you 
with the 
orderliness of 
your teeth?

861 3.86 0.96 4.00 4 39.61% 0.00 5.00

3.4. How 
satisfied are you 
with the 
whiteness of 
your teeth?

861 3.66 0.94 4.00 4 43.32% 0.00 5.00

3.5. How 
satisfied are you 
with the 
harmony 
between your 
teeth and lips?

861 4.36 0.87 5.00 5 55.17% 0.00 5.00

3.6. How 
satisfied are you 
with the 
aesthetics of 
your smile in 
general?

861 4.07 0.87 4.00 4 45.53% 0.00 5.00
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Evaluation of smile photo ratings 

Chi-square test showed a significant association between grade and items 4.8 (namely, 

midline shift, p < 0.01) and 4.10 (namely, the relative visibility of the arches, p < 0.01). 

No significant effect of gender was detected for any of the photo series. Figures 3 and 4 

show the distribution of midline shift and relative visibility preferences across grades, 

respectively. The 2 mm right shift was the least preferred modification regardless of 

grade. An interesting pattern was found regarding the 2 mm left shift. In the first grade, it 

was the second most preferred modification, nearly as preferred as the most highly rated 

1 mm left shift (with only 1% of difference). In the second grade, however, it ranked only 

fourth. In the third grade, it became the most preferred variation. In the fourth grade, it 

fell back to the third place, and in the fifth grade it third most preferred choice too. In 

summary, there was a significant variation of preference for this specific modification 

across the grades. Another interesting finding is that the unmodified image was the most 

preferred only in the fourth grade. It ranked third in all other grades. In the first, second 

and fifth grades, the 1 mm left shift was the most preferred choice. We can conclude, that 

the preferences showed a quite even distribution across the variations, with not much 

difference. Fifth grade, however, was an exception. The differences between the 

preferences for each variation were the largest in that grade, resulting in a real rank order. 

Moreover, third year appears to be a turning point, where preferences stabilize, and from 

the fourth year on, no real variation is seen in the preference order. Comparing the first 

and fifth grades, it is interesting to see that the preferences of the two grades are almost 

the same, with the single exception of the 2 mm to left variation, which is almost as 

preferred as the first-ranking choice in the first year, but clearly falls back to the third 

place by the fifth year.  
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Figure 3. Distribution of preferences in the five grades for midline shift. The vertical line 

between the central incisors was shifted to the left and to the right in 1 mm steps 

(percentages, N=861).  

As for the relative visibility of the arches, the variability of preferences across the grades 

is obvious at first sight. The unmodified variation turned out to be the most preferred in 3 

of the 5 grades, but it never ranked lower than 3rd (namely, in the third grade). The least 

preferred variation, basically regardless of grade, was the 1 mm downward shift (where 

the least of the lower arch is visible). Preferences for the 1 mm up and 0.5 mm down 

variations varied the most across the grades. Similarly to what was observed in 

connection with the midline shift, the third grade appears to be a turning point. The 

preferences are distributed across the variations less evenly from there on, and a real rank 

order seems to develop. Unlike in the case of the midline shift, the preference order in the 

fifth grade was markedly different from that in the first grade, except for the unmodified 

variation being the most preferred one in both grades. Regarding the rest of the photo 

series, we did not find any significant association with grade. The sample showed 

approximately the same preferences, regardless of grade. In Table 5, however, we provide 

the most and least preferred variations by grade. It characterizes the preferences of the 

sample in general.  
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Figure 4. Distribution of preferences in the five grades for the relative visibility of the 

arches. The arches were moved upward and downward behind the lips in 0.5 mm steps 

(percentages, N=861).  

Table 5. The most and the least preferred variations by grade for the photo series where 

no significant association with grade was found (N=861). The conventions are the same 

as in Table 1. 

Feature Most preferred (%) Least preferred (%)

SA Inverse 1 (55%) Concave 1 (0.6%)

GS Arches 2 mm up (44%) Arches 2 mm down (2.7%)

LCLI Canines 1 mm shorter (29%) Canines and lateral incisors 1 mm longer 
(11.5%)

WBC Unmodified (23.5%) Buccal corridor 2 mm wider (16%)

VPCC Cusps 1 mm above arch level 
(24.8%)

Unmodified (15.8%)

ZFT Horizontal zenith (35.5%) Upward arching (8.73%)

LFIP Unmodified (31.2%) All papillae shorter (5.74%)

PC Unmodified (36%) Commissures 3 mm downward (12.35%)
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Evaluation of profile photo ratings 

The null hypothesis was retained for gender and institution in all photo series. Regression 

analysis indicated a significant effect of grade for photo series 2 (chin prominence, CP, p 

< 0.05), 5 (sagittal position of the maxillary arch, SPM, p < 0.05), and 6 (simultaneous 

modification of nose and chin, NC, p < 0.01).  

Table 6 shows the preferences for the individual photos in the CP series by grade. 

According to the results of the regression analysis, students in the fifth (final) grade opted 

significantly more frequently for the -1 mm modification than the original as compared to 

the preferences of the first-grade students (odds ratio (OR): 1.998, confidence interval 

(CI) 95%: 1.078–3.705, p < 0.05). In fact, as the table shows, students in the first grade 

preferred the original image over the -1 mm modification. In the fifth grade, just the 

opposite was observed. Preference for a retruded chin was a general tendency: the 

majority of the choices (>60%) were distributed across the original and the retruded 

modifications in all grades (approximately evenly, apart from grades 1 and 5). Preference 

for the original was the lowest in the fifth grade (19.1%) and the highest in the third grade 

(27.2%), where it was also the most popular choice. 
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Table 6. Distribution of preferences across grades regarding chin prominence (CP, photo 

series No. 2). 

Table 7 summarizes the preferences for the SPM series. Here, a quite peculiar tendency 

was observed: the popularity of the +2 mm modification constantly rose from the first 

through the fifth grade (29% to 41.5%). This was also reflected in the result of the 

regression analysis: fifth graders opted significantly more frequently for the +2 mm 

modification than the original as compared to the preferences of the first graders (odd 

ratio (OR): 1.721, confidence interval (CI) 95%: 0.887–3.338, p < 0.05). This gain did not 

-2 mm -1 mm Original +1 mm +2 mm Total

Grade

1
Count 

% 
within 
Grade

50

26.9%

34

18.3%

45

24.2%

36

19.4%

21

11.3%

186

100.0%

2
Count 

% 
within 
Grade

49

26.8%

39

21.3%

45

24.6%

33

18.0%

17

9.3%

183

100.0%

3
Count 

% 
within 
Grade

34

25.0%

34

25.0%

37

27.2%

17

12.5%

14

10.3%

136

100.0%

4
Count 

% 
within 
Grade

47

28.3%
 37


22.3%
43


25.9%
 11

6.6%

28

16.9%

166

100.0%

5
Count 

% 
within 
Grade

54

29.5%

53

29.0%

35

19.1%

22

12.0%

19

10.4%

183

100.0%

Total
Count 

% 
within 
Grade

234

27.4%

197

23.1%

205

24.0%

119

13.9%

99

11.6%

854

100.0%
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happen at the cost of any single modification. Another minor observation was that second 

graders opted for the -1 mm modification significantly less frequently than first graders 

(OR: 0.422, CI 95%: 0.212–0.839, p < 0.05). Preference for the original image was the 

lowest in the fifth grade (12.0%) and the highest in the second grade (27.2%). In none of 

the grades was the unmodified image the most popular choice. The overall tendency was 

an increasing preference for a frontally shifted maxillary arch. 

Table 7. Distribution of preferences across grades regarding the sagittal position of the 
maxillary arch (SPM, photo series No. 5). 

Table 8 gives an overview of the preferences for the NC series. The regression analysis 

indicated that both fourth graders (odd ratio (OR): 0.422, confidence interval (CI) 95%: 

0.212–0.839, p < 0.05) and fifth graders (odd ratio (OR): 0.397, confidence interval (CI) 

95%: 0.208–0.757, p < 0.01) opted significantly less frequently for the +1 mm 

modification than the original as compared to the preferences of the first-grade students. 

Furthermore, fifth-grade students also opted significantly less frequently for the +2 mm 

modification (odd ratio (OR): 0.418, confidence interval (CI) 95%: 0.219–0.798, p < 

0.01). As for the pattern of preferences: the first grade preferred the two extremes (±2 

-2 mm -1 mm Original +1 mm +2 mm Total

Grade

1
Count % 
within 
Grade

19

10.2%

45

24.2%

27

14.5%

41

22.0%

54

29.0%

186

100.0%

2
Count % 
within 
Grade

16

8.7%

27

14.7%

38

20.7%

50

27.2%

53

28.8%

184

100.0%

3
Count % 
within 
Grade

20

14.7%

27

19.9%

22

16.2%

24

17.6%

43

31.6%

136

100.0%

4
Count % 
within 
Grade

20

12.0%

28

16.9%

24

14.5%

28

16.9%

66

39.8%

166

100.0%

5
Count % 
within 
Grade

18

9.8%

26

14.2%

22

12.0%

41

22.4%

76

41.5%

183

100.0%

Total
Count % 
within 
Grade

93

10.9%

153

17.9%

133

15.6%

184

21.5%

292

34.2%

855

100.0%
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mm), slightly more than half of the respondents opted for either of these. By the second 

grade, +2 mm and -1 mm dominated the choices. In grades 3 and 4, the -1 mm 

modification was the most popular, and in the fifth grade, the original, unmodified image 

was the most frequently chosen. That is, students’ choices appear to have moved from the 

extremes toward the original from the first through the fifth grades. As for the rest of the 

photo series, no significant effect of any of the predictors could be found, and the choices 

were remarkably evenly distributed across the image versions. 

Table 8. Distribution of preferences across grades regarding the simultaneous 

modifications of the nose and chin (NC, photo series No. 6). 

-2 mm -1 mm Original +1 mm +2 mm Total

Grade

1
Count % 
within 
Grade

35

18.8%

30

16.1%

27

14.5%

48

25.8%

46

24.7%

186

100.0%

2
Count % 
within 
Grade

34

18.5%

46

25.0%

30

16.3%

28

15.2%

46

25.0%

184

100.0%

3
Count % 
within 
Grade

19

14.0%

44

32.4%

23

16.9%

31

22.8%

19

14.0%

136

100.0%

4
Count % 
within 
Grade

33

19.9%

50

30.1%

30

18.1%

25

15.1%

28

16.9%

166

100.0%

5
Count % 
within 
Grade

33

18.0%

34

18.6%

48

26.2%

34

18.6%

34

18.6%

183

100.0%

Total
Count % 
within 
Grade

154

18.0%

204

23.9%

158

18.5%

166

19.4%

173

20.2%

855

100.0%
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Self-perception and photo preference 

Significant associations were detected between items 3.1 and 4.10 for gender (p < 0.05), 

3.2. and 4.10 for gender and grade (p < 0.01 and p< 0.01, respectively), and between 3.5 

and 4.4 for gender (p < 0.05). An in-depth crosstable analysis showed, however, that these 

were only apparent effects stemming from the distorting effect of the extremely low 

number of students with low self-evaluation scores. We concluded that the data did not 

support the existence of significant association between dentofacial autoperception and 

heteroperception. 
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Discussion and conclusions 

Esthetic perception of dental students and dental professionals has been studied since the 

80’s. Brisman have compared the upper incisor esthetic preferences of patients, dental 

students, and dental professionals. The results have shown a significant difference 

between the three groups, emphasizing the role of dental education. Gender has shown no 

effect on the preferences. [40] Phillips et al. have studied orthodontic trainees, dental 

students, and non-dental students, with similar results. [41] Tufecki et al. have had the 

same conclusion, studying laypeople, orthodontic patients, first grade dental students, and 

third grade dental students. [39] Kokich et al. have shown that orthodontist are more 

critical in terms of esthetic preferences, than general dentist or laypersons. [30] It is 

interesting to note that one study by Saffarpour et al. have found no differences between 

dental professionals and laypeople; however, the extremely low number of participants 

might explain this. [42] In conclusion, there is a consensus in the literature regarding the 

fact that dental education does affect one’s esthetic perception. 

As the students’ knowledge grows, their esthetic preferences are advancing as well. In 

general, clinicians have a better ability to diagnose certain abnormalities, than students. 

These aspects include the following: gingival esthetics, midline shift, dental features, 

facial height, facial profile, buccal corridor, and occlusal plane. Al-Saleh’s study has 

shown, that students are less likely to diagnose slight gingival abnormalities, particularly 

in case of the lip and the midline. On the other hand, dental ratios and crowding are just 

as well diagnosed by both students and clinicians. Specialists have a significantly better 

diagnostic ability, when compared to general dentists in terms of the following: facial 

features, crowding, buccal corridor, and occlusal plane abnormalities. [14] 

The role of gender in the dentofacial preferences of students and dental professionals is 

controversial. Literature shows that women are more aware of their own dentofacial 

features and put a bigger emphasis on it. [12] As mentioned before, Brisman have found 

no effect of gender. [40] Althagafi have studied the effect of gender and grade on the 

esthetic perception of smile, finding no significant difference between the smile and 

buccal corridor preferences of male and female respondents [12] The results of Moore 

and Ioi confirm that smile esthetic preferences are basically the same regardless of 
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gender. [36, 43] Strajnic et al. have studied patients’ self-perception and satisfaction, with 

no differences between male and female respondents. [44] 

Contrary to that, Armalaite have found a significant difference between male and female 

dental students in terms of the perception of gummy smile and crowding, concluding that 

female students tend to be much more critical in these aspects. [38] Abu Alhaija et al. 

have had similar results, with female respondents being more sensitive in perceiving 

gummy smile or a diastema. [45] In contrast, Alhammadi et al have studied 408 saudi 

dental students and have indicated that male students have a better dentofacial perception. 

[46] It is not clear what causes these opposing results; however, one can assume that it is 

very much dependent on the cultural bases.  

The aim of our present study was to give a cross-section of the dentofacial perception of 

dental students from different dental schools, with a particular emphasis on the possible 

role of gender on it. There are no available studies that have investigated all dental school 

grades from the same culture and geographical region. We showed the effect of dental 

education, but no impact of gender was detected, and we found no reliable connection 

between autoperception and heteroperception. It should be noted that we developed our 

own questionnaire for the study, but no formal pre-study evaluation of it was performed, 

limiting the strength of our investigation. 

Our study focused on four specific questions. These are discussed in detail in the 

following sections.  

1. Does grade affect dentofacial esthetic self-perception? 

We hypothesized that dentofacial self-perception can affect dentofacial preferences. 

Multiple-choice questions were utilized. No detectable connection was found, despite the 

fact that gender had a significant effect on self-perception. It appears so, that the 861 

participant are more or less a homogeneous and satisfied group in term of esthetic self-

perception. No item of autoperception was rated below 3 out of 5 by any respondent. 

These results are hard to compare to the literature, as there are scarce data available 

regarding these aspects in dental students. Althagafi has involved only 4th and 5th grade 

students, with results showing that the lower grade students prefer whiter teeth, while the 

 32



Discussion and conclusions      Lívia Romsics, 2023

higher grade students consider natural teeth more esthetic. It has been shown that students 

would like to receive teeth whitening and orthodontic treatment the most. [12]  

The lack of any significant affect of gender is quite surprising, as literature data show that 

female non-dental students tend to be more critical about their own body. However, it 

should be noted that these studies mostly concentrate on weight. Is dentofacial 

autoperception an exception to the rule? Or is it because dental students are somehow 

different from other students? Literature data are lacking; thus, further investigations are 

clearly required. 

2. Does grade affect miniesthetic and microesthetic preferences? 

Digitally modified pictures were utilized for investigating this question. There was a 

significant connection between grade and midline-shift, as well as between grade and 

relative visibility of the arches. It should be noted, though, that the variability of 

responses to these items was high. Gender appeared to have no effect in this aspect; thus, 

results were analyzed according to grades. 

Midline-shift 

To achieve an optimal esthetic result, facial midline should be in the same line as the 

upper and lower dental midlines, or at least be parallel with them. Minor discrepancies of 

1.5-2 mm are acceptable. It should be noted that about 75% of the population has some 

discrepancy of the midlines. Studies have shown that upper arch midline shift is 

detectable for laypersons, if it exceeds 2 mm. Ker et al. have found that laypeople 

consider a maximum upper arch midline shift of 2.9 mm acceptable. [47] In Al-Saleh’s 

study, more than half of the participating dentists and dental students considered a shift 

exceeding 2 mm unesthetic. Only a minority of participants were able to detect a shift 

below 2 mm. [14] The relevance of the upper midline is well documented in the literature. 

Johnston et al. have shown that orthodontist and laypersons consider a smile with bigger 

discrepancy of the upper midline less esthetic. [48]. Armalaite et al. have found that 

dental students find midline shift unesthetic, regardless of gender or grade. [38] 

Alhammadi et al. have studied dental students. Their results show that the students can 

detect even a 1 mm discrepancy of the midline. [46] 
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These results indicate that the upper arch midline is a very sensitive esthetic factor; thus, 

it is not surprising that our own study showed a significant connection of midline shift 

with dental school grade. It is interesting to note that three out of the five grades showed a 

preference for the 1 mm left-sided shift, and this was the second most preferred choice in 

the other two grades as well. The non-modified, normal version was the most-preferred 

choice only in the 4th grade. A rational explanation for this phenomenon is hard to give. 

The population at large might have a tendency to prefer a not precisely central midline.  

Relative visibility of the upper and lower arches 

The relative visibility of the upper and lower arches is an other feature that showed a 

significant connection with grade. While there was a clear preference for the non-

modified version, some of the modifications were more controversial. The upper 1 mm 

modification was found the most esthetic one by the 3rd grade, but the least esthetic one 

by the 4th grade. An explanation might be that this modification shows a major 

resemblance to edge-to-edge bite; thus, considered to be a malocclusion. If this result is 

not an artifact, it might show that the Hungarian dental education establishes a deeper 

knowledge in esthetics after the 3rd grade. This might also explain the fact that 

preferences show a real rank order only in the 4th and 5th grade. While midline shift is a 

harsh modification, the relative visibility is a finer feature. It might be assumed that the 

0.5 mm modifications were too minor for the respondents to be able to establish a real 

order. There is a lack of literature data in this aspect; thus, a clear explanation is hard to 

give.  

Cultural factors and the dental curriculum might explain the fact the these were the two 

features that showed a connection with grade in our study. Our results confirm that dental 

knowledge affects dentofacial esthetic perception. 

As to those items that did not show a significant connection with grade, the following 

pattern was found: the non-modified photo was considered the most esthetic in only three 

out of the eight features (buccal corridor, length of frontal interdental papillae, and 

position of the commissures), and the original photo was the least-esthetic for the students 

in case of one item (vertical position of the canine cusps). The latter might be explained 

by the fact that our model has long canines, with cusps exceeding the incisor edges. Li et 
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al. have found that orthodontist and laypersons show little tolerance towards any 

discrepancy between length of the incisors and the canines, and they prefer the canines to 

be slightly shorter. [49] Our results confirm this: shorter canines have a better esthetic 

perception compared to longer ones. 

As to the question of gingival display, our result showed a preference towards the least 

display. In Armalaite et al.’s study, students considered gummy smile unacceptable, and 

there is a consensus in the literature, that it is an abnormality that should be addressed.  

[38] However, this negative tendency towards gummy smile is not universal, and 

Brazilian and Japanese studies have found that gingival display does not affect the 

esthetic perception of a smile negatively. 

As to the smile arc, the slightly inverted version was the most preferred one. This is 

contrary to the known esthetic norm of a slightly convex arc that follows the line of the 

lower lip.  

3. Does dentofacial esthetic self-perception affect one’s esthetic 
preferences?  

A significant connection was found between satisfaction with the shape of one’s teeth and 

the perception of relative visibility of the arches, between satisfaction with the size of 

one’s teeth and perception of relative visibility of the arches, as well as between 

satisfaction with the harmony of one’s teeth and lips and perception of the buccal 

corridor. A detailed cross-table analysis indicated that these significant connections might 

be mere artifacts; thus, we cannot draw any conclusion regarding the possible connection 

between autoperception and heteroperception. However, this does not mean that there is 

no such connection. A possible explanation might lie in the fact that most of the 

respondents were generally satisfied with their own dentofacial features. Further 

investigations are necessary. 
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4. Does gender, grade, or the specific dental school affect esthetic 

preferences? 

Gender and the specific dental school did not show any connection with preferences, but 

grade did so in case of three items. The lack of any effect of gender is not surprising, as 

the same phenomenon was detected in other aspects in our study.  

It is well known in the literature that esthetic preferences show geographical variability. 

Strajnic et al. have studied Serbian patients, finding no connection with gender, whereas 

Pzylipiak et al. have found in a Polish sample that women tend to prefer mean nose length 

less, when compared to male respondents. [44,50] The present study investigated nose 

length preferences too, but no significant connection with gender was found. It should be 

noted that most literature data is of laypersons; thus, the question arises that dental 

education might homogenize these otherwise gender-dependent preferences. 

The lack of any effect of the specific dental school is not surprising, as Hungary is a 

culturally homogenous country, with most of the Hungarian students coming from similar 

backgrounds. The Hungarian dental community can be considered a small professional 

group; thus, dental professionals have an adequate knowledge concerning each other’s 

views. This might have a homogenizing effect on the dental curriculum as well. It should 

also be noted that all four dental schools are state-funded, further homogenizing the 

curriculum. 

In terms of evaluating our profile-specific results, it should be emphasized that Caucasian 

students from homogenous cultural backgrounds evaluated photos of a Caucasian woman. 

This limits the generalizability of our results. 

The results showed that progressing dental education does affect the students’ profile 

preferences in terms of chin prominence, upper arch position, and chin-nose harmony.  

Chin prominence 

Investigators from different ethnic and cultural backgrounds all consider chin prominence 

a major facial esthetic feature.  

Al Taki has concluded that lower jaw position is a more important factor of esthetic 

perception than upper jaw position. Most of the respondents in that study, dental students, 
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general dentist, oral surgeons, and orthodontist alike, have considered the chin the 

cornerstone of facial profile perception. Laypeople, however, have seen that the nose has 

a more important role. The same study has found that male bimaxillary protrusion is the 

least esthetic for all groups; however, the same feature is much more acceptable in 

women. [51]  

A less prominent, slightly retruded chin is considered a feminine feature. Torsello et al. 

have found that both laypersons and orthodontist are more accepting of a female nose 

protrusion than a similar chin protrusion. Hongyu et al. have found that laypersons put a 

bigger emphasis on chin prominence than orthodontists. [52] On a Korean sample, Kim et 

al. have concluded that a retruded chin might play a substantial role in perceiving a 

female face as nice. [53] Al Taki have found that while laypeople are less tolerant towards 

a retruded chin, orthodontist do so in case of a chin protrusion. [51] Lee has investigated 

plastic surgery of the chin and have concluded that chin projection should be 3 mm 

behind the line drawn between the nose and the lips; thus, producing a slightly retruded 

chin is advisable. [54] In conclusion, a slightly retruded chin seems to be a cornerstone of 

an esthetic female face, and in some instances of an esthetic male face as well. Our results 

confirm these.  

Sagittal position of the upper arch 

Our results showed that the preference towards a maxillary protrusion is increasing with 

the dental school grade. The most probable explanation of this might lie in the position of 

the upper incisors, which is well documented to have a significant effect on facial profile 

esthetics. Most studies explain this phenomenon with the movement of the soft tissues. 

However, this theory does not explain our results, as our antero-posterior modifications 

were too minor to cause detectable soft-tissue changes. Andrews have concluded that a 

Caucasian female profile is harmonious if the upper incisors are anterior to the FFA and 

posterior to the glabella. [55] The connection between the position of the upper incisors 

and the forehead is established in other populations as well. Unfortunately, our study used 

picture that were cropped at the level of the infraorbital rim; thus, the respondents were 

unable to observe such connections. Our results confirm the importance of the antero-
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posterior position of the upper incisors. We can also assume that this particular feature 

might affect esthetic perception even without observing the forehead.  

It can be concluded that dental students gradually establish a preference towards an 

anteriorly displaced upper arch. These are previously undocumented aspects; however, 

further investigations should be performed in the future to involve laypeople, general 

dentists, and orthodontists as well. 

Concordant changes of the nose and the chin 

As previously stated, retruded chin was preferred by the vast majority of respondents. In 

case of the nose the preferences were homogenous in the sample. This might be contrary 

to the available literature data that have shown that a shorter nose is better accepted 

esthetically. It should be noted though, that these studies investigated the preferences of 

laypersons; thus, their result are not directly comparable to ours. The scarce literature 

concerning the facial profile preferences of dental students do not involve any results 

regarding the role of the nose; thus, we cannot tell if the relative indifference regarding 

the size of the nose is a general characteristic of dental students.  

What happens if modifications of the chin and the nose are connected? As previously 

mentioned, students’ choices are gradually shifting towards the unmodified pictures; 

however, this should not be simplified to say that 5th grade students have learned enough 

to be able to differentiate the normal from the abnormal. Our results in the 5th grade group 

showed that the distribution of preferences is quite homogenous, and only the non-

modified version is the one that shows higher preference. Our interpretation is that any 

sagittal modification of the nose or the chin can be perceived as esthetic if it is 

proportionate with the modification of the other. The harmony between the nose and the 

chin is more important than their individual size. The practical implication is that any 

treatment that modifies the sagittal position of the chin or the nose, should take the 

dimensions of both structures into consideration.  

Three studied parameters did not show any significant effect on preferences: nose, 

occlusal plane inclination, and the vertical position of the upper arch. The nose has 

already been discussed. The latter two are usually considered as major factors of smile 
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esthetics. There are no available studied regarding the role of these factors in facial 

profile preferences. Our result showed no significant effect. 
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