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INFLUENCE OF THE VERTICAL POSITION OF MAXILLARY 
LATERAL INCISORS ON THE PERCEPTION OF SMILE 
ESTHETICS AMONG DENTISTS, ORTHODONTISTS 
AND LAYPERSONS: A COMPUTERIZED SIMULATED 
PHOTOGRAPHIC ASSESSMENT

Abstract
The aim of this study was to evaluate the impact of the vertical position of the maxillary lateral incisors borders on the perception of smile esthetics of 
a woman and a man, with respect to the resulting changes of the gingival margin. Pictures of two smiles of different sexes were edited using Adobe 
Photoshop (Version CS5; Adobe Systems, San Jose, Calif). The vertical position of the lateral incisors was modified, while keeping the same crown length 
and height / width ratio, thus respecting the resulting changes of the gingival levels. 210 evaluators (70 dentists, 70 orthodontists and 70 laypersons) aged 
between 18 and 60 years old were asked to grade the pictures with a scale from 0 to 10, with zero as the most unattractive and 10 as the most attractive. 
Orthodontists are the most sensitive to changes in the level of the maxillary lateral incisors. The most attractive vertical relationship between the lateral and 
the central incisors was the 1.0 mm step. The laypersons were not able to find any statistical difference between the lateral incisors levels for both sexes.  
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Résumé
L’objectif de cette étude était d’évaluer l’impact de la position verticale des bords libres des incisives latérales maxillaires sur la perception esthétique du 
sourire d’une femme et celui d’un homme, en respectant les changements résultant sur le niveau gingival. Les photos de deux sourires de différents sexes 
ont subi des changements en utilisant le programme Adobe Photoshop (Version CSS ; Adobe Systems, San Jose, Calif). La position verticale des incisives 
latérales a été modifiée tout en gardant la même hauteur coronaire et le même rapport hauteur/largeur. 210 évaluateurs (70 dentistes, 70 orthodontistes et 
70 profanes) âgés entre 18 et 60 ans ont attribué aux photos modifiées un score entre 0 et 10, zéro pour le sourire le moins beau, et 10 au sourire le plus 
beau).180 évaluateurs ont répondu à l’enquête. Les orthodontistes sont les plus sensibles aux changements du niveau des bords des incisives latérales. 
Selon cette étude, le plus esthétique est d’avoir des latérales maxillaires à 1 mm par rapport aux centrales, en respectant les changements du niveau gingival.
Les profanes ont été incapables de trouver une différence significative entre les différents niveaux des bords libres des incisives latérales dans les 2 sexes.

Mots-clés : esthétique - incisives latérales - position verticale - simulation informatisée - évaluation photographique.
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Introduction

Function, esthetics and stability 
are the main goals of any orthodontic 
treatment. The smile is an important 
component of the facial esthetics 
and its attractiveness is tied to sub-
jectivity and hard to measure [1]. For 
many years, clinical guidelines were 
based on authors’ opinions rather 
than scientific evidence [2]. In order 
to achieve optimal smile esthetics, the 
orthodontist should follow evidence 
based guidelines [3] to create attrac-
tive smiles [4]. 

Recently, the vertical positions of 
the maxillary central and lateral inci-
sors have been of great interest in 
the literature. The vertical position 
of the edges of the maxillary incisors 
defines the smile line, ideally parallel 
to the lower lip contour [5, 6]. On the 
other hand, a flattened or inverted line 
makes the smile less attractive [2-4, 6, 
7]. 

The vertical relationship between 
the central and lateral incisors  edges 
is a major criterion to be considered in 
the treatment plan, as well as in bon-
ding and in finishing [8]. Machado et 
al. evaluated the esthetics of the smile 
by changing the vertical position of the 
maxillary central incisor while respec-
ting the changes in the gingival mar-
gin [7, 8]. The outcomes of Machado’s 
study demonstrate that the gingival 
margins have minimal impact on the 
perception of smile esthetics, whereas 
the incisal edge relationship plays an 
important role in the analysis of smile 
esthetics. Also this study gave the 
highest rate to smiles with a 1.5 mm 
step between the central and the late-
ral incisors, and the lowest rate to the 
smile with no step between the centrals 
and the laterals [7]. King et al. chan-
ged the levels of the lateral incisors 
borders and kept the central incisors 
fixed, neglecting the resulting changes 
in the gingival margin [9]. The study of 
King revealed no significant difference 
(p>0.05) in the mean preferences of 
the 3 groups. The judges in this study 
preferred the lateral incisors being 0.6 
mm above incisal plane formed by the 

centrals’ borders. Orthodontists and 
general dentists had a smaller range of 
acceptability than laypeople. The level 
of the lateral incisors was considered 
acceptable if it was between 0.3 mm 
and 1.0 mm above the incisal plane [9].

In another matter, the esthetics 
concepts of the orthodontist do not 
always coincide with those of patients 
or referring dentists, yet some studies 
find no significant differences [10]. For 
this reason, it is important to know the 
most accepted position of the lateral 
incisors, among orthodontists, den-
tists and laypeople with a survey that 
will serve as a reference.

The aim of this study was to eva-
luate the impact of the vertical posi-
tion of the maxillary lateral incisors 
borders on the perception of smile 
esthetics of a woman and a man, with 
respect to the resulting changes of the 
gingival margin, among orthodontists, 
dentists and laypersons.

Material and methods

The photographs of the smile of 
a man and a woman were taken with 
a Digital Single-Lens Reflex (DSLR) 
camera (Canon 700D), a macro 100 
mm lens and Canon ring flash (30-
2, Shimomaruko 3-chome, Ohta-ku, 
Tokyo 146-8501, Japan). The 2 
volunteers signed an informed consent 
for the use of their smile photos for a 
scientific research at the department of 
orthodontics of Saint Joseph University 
of Beirut. 

The 2 representative smiles were 
selected because they had well alig-
ned teeth after orthodontic treatment 
and they were showing the gingival 
contours of the maxillary teeth. 

Each picture had one side digitally 
edited with Adobe Photoshop (ver-
sion CS5; Adobe Systems, San Jose, 
California) and then was mirrored to 
form a complete symmetric smile. The 
real crowns of the lateral incisors of 
each patient (the man and the woman) 
were measured with a caliper in order 
to be able to calibrate the vertical 
movements on the photos with respect 
to the scale. Changes were made to the 

vertical position of the lateral incisor, 
varying its crown edge from 0.0 to 2.0 
mm in 0.5 mm steps compared to the 
corresponding central incisor edge. 
The vertical position of the lateral inci-
sors was modified, while keeping the 
same crown length and height/width 
ratio, thus respecting the resulting 
changes of the gingival levels. The cen-
tral incisor was kept untouched. 

All manipulations were made by 
the same operator (R.D.) and resulted 
in 12 images, 6 for each sex. The first 
modification is a 0 mm step between 
the central and the lateral incisors (the 
central and lateral incisors borders 
being on the same level), followed by 
0.5mm, 1.0 mm, 1.5mm, 2.0 mm steps. 
Finally, the 1.0 mm step picture was 
repeated twice for the intra-class cor-
relation coefficient (Fig.1 and 2)

The sample size of the evaluators 
was calculated with G*Power software 
(version 3.1.9.2; Heinrich Heine 
Universität Düsseldorf, Germany), 
considering an alpha error of 0.01, an 
80% power, and 0.25 effect size. 

210 evaluators were asked to judge 
the pictures. They were divided into 3 
subgroups of 70 each: orthodontists, 
dentists and laypeople. This number 
was similar to the sample size of other 
comparable studies [2, 7, 8]. 

All evaluators were between 18 and 
60 years of age. The laypeople group 
was randomly selected among partici-
pants having a complete or incomplete 
college degree, not related to dentistry. 
The dentists have a minimum of 2 
years of experience. The orthodontists 
group included specialists who have 
been working with fixed appliances for 
more than 12 months. 

A Google form was sent by e-mail 
to the participants. Starting with 
the smiles of the woman, the 6 pic-
tures were shown, and the evaluator 
was asked to contemplate them for 2 
minutes. After that, the same 6 pic-
tures were shown, one by one, in ran-
dom order. A scale from 0 to 10 was 
used to judge the smile attractiveness 
for each picture separately, with zero 
as the least attractive and 10 as the 
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most attractive. The evaluators were 
not informed of the modified criterion 
in each picture.

Statistical analysis

Multiple comparisons were made 
to compare the scores for each picture 
between the 3 groups of evaluators 
using the ANOVA and the Scheffe’s 
post-hoc test, and to compare the 
scores of different incisors levels in 
each group and for each sex. The level 
of significance was set for p < 0.05. 

Data from repeated measurements 
was used to calculate the ICC (intra-
class correlation) for each group. All 
statistical analysis were performed 
using the software package (SPSS for 
windows, version 23.0, Chicago, USA).

Results

180 (60 orthodontists, 60 dentists, 
60 laypeople) of 210 evaluators res-
ponded to the survey, 49.5% women 
and 50.5% men (Table I). The des-
criptive statistics for each picture are 
shown in Figures 3 and 4. Thirty people 
did not respond to the message we 
sent, probably they did not check their 
electronic mail inbox.

For the orthodontists group, the 
highest grade was attributed to the 
smile with the 1.0 mm step for both the 
woman (p=0.04) and the man (p=0.01) 
smiles, with no significant difference 
with the 0.5 mm and 1.5 mm steps. For 
the woman smile, orthodontists gave 
significantly lower scores to the 0 mm 
(p=0.003) and 2 mm (p= 0.009) steps. 
For the man smile, they gave a signi-

ficantly lower score to the 2 mm step 
(p=0.001).

Dentists gave the highest score 
to the 0.5 mm step in the woman‘s 
smile, with no statistical differences 
detected between the other levels 
scores. However, for the man smile, 
the highest ranked picture was the 1.0 
mm step with no statistical difference 
with the other groups, except for the 
2mm step that was attributed to lowest 
score (p= 0.02).

The laypersons were not able to 
find any statistical difference between 
the lateral incisors levels for both 
sexes. Particularly, this group gave a 
significantly higher score to the 0 mm 
step in comparison with the scores 
given by the orthodontists and den-
tists to the same picture.

Fig. 1: Woman smile. A: 0 mm 
step between the upper lateral 
incisors and the upper central 
incisors (central incisors being 
fixed); B: 0.5 mm step; C:1.0 mm 
step; D: 1.5 mm step; E: 2.0 mm 
step; F: repeated picture for the 
1.0 mm step.
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Fig. 2: Man smile. A: 0 mm 
step between the upper lateral 
incisors and the upper central 
incisors (central incisors being 
fixed); B: 0.5 mm step; C:1.0 
mm step; D: 1.5 mm step; E: 
2.0 mm step; F: repeated pic-
ture for the 1.0 mm step.

As for the comparison between the 
results of women and men (all groups 
combined) not statistically significant 
difference was detected.  

The intra-class correlation (ICC) 
was calculated using the second mea-
surements recorded with the repea-
ted picture of 1.0 step for both sexes. 
Correlation was significant for the 3 
groups of evaluators demonstrating a 
good reproducibility of scores. For the 
dentists the ICC for the woman smile 
was 0.607 (p= 0.0001) and for the man 
smile was 0.761 (p=0.0001); for the 
orthodontists the ICC for the woman 
smile was 0.613 (p= 0.0001) and for 
the man smile was 0.811 (p=0.0001), 
finally the lay persons had an ICC of 
0.555 for the women smile (p=0.0001) 
and an ICC of 0.745 for the man smile 
(p=0.0001). 

Discussion 

In this study, we decided to eva-
luate the impact of different levels 
of lateral incisors borders on smile 
attractiveness for both sexes, because 
smile characteristics might differ 
according to the sex, age and perso-
nality [11]. Some studies have shown 
that the esthetic impact of smile visua-
lization is greater in a dental view com-
pared with a full facial view [12, 13], 
therefore, photographs of smiles were 
taken without the whole face in order 
to increase the focus on dental alte-
rations and reduce the distraction of 
other factors [3].

The VAS (Visual Analogue Scale) 
was used to grade the smile attracti-
veness. It is a reliable scoring method 
used in epidemiologic and clinical 
research to measure the intensity of 

various symptoms such as pain [14]. 
However, raters tend not to use the 
whole scale; they try to grade each pic-
ture around central values in case the 
next one was better. For this reason, we 
first showed all the 6 pictures together 
for each sex so that the evaluators can 
have a better idea about the more or 
less attractive smile.

According to this survey, orthodon-
tists are the most sensitive to changes 
in the level of the maxillary lateral inci-
sors, most probably because they are 
better trained to observe this particular 
characteristic. This confirms the results 
of the study made by Machado R.M 
and collaborators [8]. Orthodontists 
preferred the 1mm step for both sexes, 
even though no statistically significant 
difference was detected between the 
0.5 mm, 1.0 mm and 1.5 mm steps. The 
least attractive smiles for this group 
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Table 1: Demographic distribution of the evaluators by 
sex and age.

Fig. 3: Mean scores for the woman smile according to the 3 
groups of evaluators.

Fig. 4: Mean scores for the man smile according to the 3 
groups of evaluators.

SEX AGE (years)

Group n Male Female Mean Minimum Maximum

Orthodontists 60 33 27 43.8 25 60

Dentists 60 24 36 37.9 25 58

Laypersons 60 32 28 35.5 21 56

Total 180 89 91

were the extremes (0 mm and 2.0 mm 
steps) for women, and 2 mm step for 
men: we can conclude that the flat 
smile lines are more accepted for men 
than women [3, 15].

For the man smile, dentists gave 
the highest score to the 1.0 mm and 
the lowest score to the 2.0 mm step. 

The laypeople are not able to notice 
a significant difference between the 
different levels of the lateral incisors. 
However, the 0 mm step for both the 
woman and the man is more accepted 
by this group than by the specialists 
in dentistry, which means they prefer 
lateral incisors borders at the same 
level of the central incisors. This was 
also found by the study of Stolz et al. 
[16]. This result is particularly interes-
ting and could explain the tendency of 
patients to prefer well-aligned teeth, 
all at the same level.

The ICC shows a good reproducibi-
lity of scored for the 3 groups of evalua-
tors, which means that each evaluator 
was able to give statistically the same 
grade to the repeated picture.

Conclusion

-  Orthodontists were the most qua-
lified group to identify differences 
between the smiles.

-  The most attractive vertical rela-
tionship between the lateral 
and the central incisors was the 
1.0 mm step, according to the 
orthodontists.

-  Flat smiles with central and late-
ral incisors borders at the same 
level are more appreciated by 
laypeople. 

-  The perception of smile esthetics 
was identical between men and 
women. 

-  Flat smiles are more accepted for 
men, whereas convex smile lines 
fit better for women.
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