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The ability of orthodontists and laypeople in the perception of
gradual reduction of dentogingival exposure while smiling
Elaine Cristina da Silva Barros1, Marielly Damiana Oliveira de Carvalho1,
Karina Corrêa Flexa Ribeiro Mello2, Patrícia Botelho3, David Normando4

Objective: To assess differences in how orthodontists and laypersons perceive a reduction in dentogingival display on smiling.
Methods: Sixty examiners from both genders (30 laypersons and 30 orthodontists) evaluated photographs of spontaneous
smiles of two subjects , one male and one female. Based on the original images, smile height was modified by means of an image
manipulation software program. The examiners assigned scores ranging from 0 to 10, according to the level of pleasantness.
Method reproducibility was examined using the Wilcoxon test, while the Friedman and Wilcoxon tests (p < 0.05) were employed
to observe intra- and interexaminer differences, respectively. Results: No differences were found between the groups of examiners - in terms of esthetics - in response to changes in smile height of both genders . However,men smile had lower acceptability than
the women smile. A mild reduction in dentogingival display on smiling (2 mm) was not perceived by either laypersons or orthodontists (p > 0.05). Conclusions: women smiles achieved higher scores than men smiles however, samples involving a larger number of
subjects in each group are required to ensure whether or not this finding is linked to the subjects gender.
Keywords: Esthetic Dentistry. Gingiva. Orthodontics. Smile.

Objetivo: avaliar a diferença na percepção de ortodontistas e leigos quanto à redução da exposição dentogengival no sorriso. Métodos: no total, 60 avaliadores de ambos os sexos (30 leigos e 30 ortodontistas) avaliaram fotografias do sorriso espontâneo de dois
indivíduos, um do sexo masculino e um do feminino. A partir das imagens originais, a altura do sorriso foi modificada usando-se um
programa de manipulação de imagens. Os examinadores emitiram notas de 0 a 10, conforme o nível de agradabilidade. A reprodutibilidade do método foi examinada através do teste de Wilcoxon, enquanto os testes de Friedman e Wilcoxon (P<0,05) foram utilizados
para observar as diferenças intra e interexaminadores, respectivamente. Resultados: os resultados demonstraram não haver diferença entre os grupos de avaliadores com relação à estética quando a altura de ambos os sorrisos foi modificada. Entretanto, o sorriso
do indivíduo do sexo masculino teve menor aceitabilidade do que o sorriso feminino. Uma suave redução na exposição dentogengival
no sorriso (2mm) não foi percebida por leigos ou ortodontistas (p>0,05). Conclusão: o sorriso do indivíduo do sexo feminino recebeu notas mais altas do que o do masculino; entretanto, amostras envolvendo um maior número de indivíduos em cada grupo são
necessárias para confirmar se a observação estaria relacionada ao sexo do indivíduo examinado.
Palavras-chave: Estética dentária. Sorriso. Ortodontia.
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Introduction
Concepts underlying face and smile esthetics are
often subjective, based more often on author opinion
than on the scientific method.1-5 Patient self-perception issues are further compounded by the judgment
of those with whom they interact. Thus, the concepts
of esthetics and beauty are biased by subjectivity and
personal impressions, rendering any analysis or interpretation of smile esthetics a daunting challenge in
orthodontic practice.6
Factors such as culture, socioeconomic status and
age may influence how beauty standards arise. Moreover, ongoing changes in these variables require that
treatments meet the esthetic pluralism inherent in
today’s society.4 Many studies have been conducted to
elucidate the factors involved in the attractiveness of
the smile.7-12 Laypersons seem capable of identifying
the characteristics of an ideal smile. Deviations alert
professionals to avoid unnecessary treatment of minor discrepancies that are not recognized by the patient.13 Tooth size and visibility as well as upper lip position have been identified as the most important predictive variables in determining smile attractiveness.9
Visibility of anterior teeth is determined by the
smile line. This line is considered low when less
than 75% of the crowns of these teeth are exposed,
a condition found in 30% to 70% of men. To be considered high, a smile must show a strip of gum beyond the total length of the crown. High smiles are
found in 70% to 100% of women.10 Analysis of the
perception of changes in smile height by increasing dentogingival display demonstrated that orthodontists were able to detect 2 mm increases while
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general practitioners and laypersons considered as
unattractive changes of 4 mm or larger.14
Another investigation on the esthetic perception
of 100 subjects divided into two groups consisting of
laypersons and women regarding variations in the
amount of upper and lower gingival display showed
attractiveness dwindles when gingival display is increased during speech and on smiling. The degree
of acceptability reached 1 mm for maxillary gingival
display, and 0 mm for lower incisors. Women found
gingival display more acceptable in both groups while
images of women were assigned lower scores by examiners of both genders, implying increased need to
achieve better cosmetic results in women.15
Although the literature reports that a perfect smile
line is one that runs at the gingival margin of maxillary
central incisors,11 and that the smile gradually loses
attractiveness as dentogingival display is increased
(high smile),14,15 the esthetic impact caused when dentogingival display is decreased (smiling below) has not
been evaluated so far.
Material and Methods
Spontaneous front view photographs of a man and
a woman were obtained with a digital camera model
Stylus Tough-6000, Olympus (Orlando, USA). The
photographer stood at a distance of approximately
one meter from the individual (Fig 1 and 2). The photos were then adjusted at different levels of brightness, contrast and cropping, and were manipulated
in Adobe Photoshop 7.0 (California, USA) image
processing program. Images of crown exposure were
backward adjusted from 0 mm to -6 mm exposure in

B

Figure 1 - Masculine spontaneous smile in gingival margin level of: 0 mm (A), reduction of exposure in 2 mm (B),- 4 mm (C) and - 6 mm (D).
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Figure 2 - Feminine spontaneous smile in gingival margin level of: 0 mm (A), reduction of
-2 mm (B), -4 mm (C) and -6 mm (D).

Results
Method reproducibility revealed no statistically
significant difference between the results obtained
for the original picture and its copy, by both examiner groups (p > 0.05) (Table 1).
Among the orthodontists, no significant differences were observed in the women natural smile
(0 mm), nor in the changes that produced less exposure of the dentogingival complex at -2 and -4 mm
(Fig 3). Nonetheless, the difference was found to
be significant when the 6 mm image was analyzed
(p < 0.05), although a slight decrease in the scores
assigned to 2 mm and 4 mm was noted (Fig 3). Investigation of the men’s smiles disclosed statistically significant differences starting from -4 mm
changes (p < 0.05) (Fig 4).
Laypersons’ perception of the female smile
showed a similar pattern to that of orthodontists.
Assessments of the -2 mm and -4 mm images were
not statistically different from those of the original
image (0 mm). Thus, statistically significant differences were only found in analyzing the 6 mm image
(p < 0.05, Fig 4). Analysis of the male patient only
yielded statistically significant differences starting
at 4 mm (p < 0.05), consistent with the results found
for the orthodontists (Fig 4).
In comparing the scores assigned to female and
male smiles in both examiner groups, disregarding other factors that might have had a bearing on
these scores, female smiles were found to be more
attractive (Figs 3 and 4).
However, comparative analysis of the scores assigned by the groups of examiners — orthodontists

-2 mm steps starting from the gingival margin of the
maxillary central incisors, which was established as a
reference for the smile line [M1].16
Photos of the smile in close-up view were printed on 10 x 15 cm photographic paper with an identification on the back to be examined by 30 orthodontists (duly registered with the Regional Council of Dentistry CRO-PA) and 30 laypersons with
college degrees (except dentistry), 15 men and 15
women in each group.
Prior to the analysis, the professionals were asked
to evaluate the smiles, assigning scores ranging from
0 to 10, according to their personal notion of smile
balance. Scores from 0 to 4 were considered esthetically unpleasant, 5 to 7 as esthetically acceptable and
8 to 10, esthetically pleasing. No other type of information relevant to the study was given to the examiners. The photographs were randomly arranged and
each photo was analyzed for up to 1 minute. Examiners were not allowed to review them.
Method reproducibility was tested using the
Wilcoxon test based on scores assigned by the examiners to two duplicate photos – 4 mm reduction
for the women and 2 mm reduction for the men.
These duplicates were randomly displayed along
with the others. Friedman’s analysis of variance was
employed to assess the different scores individually assigned to the photographs of both genders
by orthodontists and laypersons. Differences in the
assessment performed by the two groups of examiners (orthodontists x laypersons) were examined
using the Wilcoxon test. Statistical analyzes were
performed at 95% confidence level (p < 0.05).
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Table 1 - Median, Interquartile (IQ) deviation and p value (Wilcoxon test) to analyze reproducibility of the images examined by laypersons and orthodontists.
Orthodontists

Orthodontists

Laypersons

Laypersons

4 mm (I)

4 mm (II)

2 mm (I)

2 mm (II)

4 mm (I)

4 mm (II)

2 mm (I)

2 mm (II)

Median

7

7

6

6

7

7.5

7

6

IQ Deviation

3

1

2

2

2.75

3

1

p value

0.3088 (ns)

p=0.67
ns

p=0.27
ns

p=0.15
ns

0.8767 (ns)

0.7228 (ns)

p=0.22
ns

p=0.10
ns

2
0.3202 (ns)

p=0.26
ns

p=0.90
ns

p=0.18
ns

10

10

Orthodontists

Orthodontists

8

8

Laypersons

Laypersons

6

6

4

ns

4
ns

2

ns

ns
ns

p < 0.05
p < 0.05

p < 0.05
p < 0.05
0 mm

2 mm

4 mm

ns
p < 0.05
p < 0.05

2

0 mm

6 mm

2 mm

4 mm

6 mm

Figure 3 - Assessment of female subject’s smile performed by orthodontists (pale pink) and laypersons (dark pink). P values in the upper portion of the chart reflect a comparative analysis between examiner groups
(orthodontists x laypersons), whereas p values in the lower portion of the
chart depict a comparison between the original image and changes in
smile height (-2, -4 and -6 mm).

Figure 4 - Assessment of the male subject’s smile performed by orthodontists (light blue) and laypersons (dark blue). P values in the upper
portion of the chart reflect a comparative analysis between examiner
groups (orthodontists x laypersons), whereas p values in the lower portion of the chart depict a comparison between the original image and
changes in smile height (-2, -4 and -6 mm).

and laypersons —, showed no statistically significant
difference in any of the images assessed (Figs 3 and 4).

that the border of the upper lip should be on the
same level as the gingival margin (0 mm).
Firstly, it should be noted that in the present
study only close-up photographs of the smile of
one male and one female individual were assessed.
However, studies in the literature have shown that
smile esthetics perception is affected when one
looks at the whole face.23 Others showed that by
capturing the smile with a video camera, anatomical and physiological changes can be better viewed
compared to images produced by a digital camera.24,25 The methodology employed in this study
enables to analyze the entire face since changes in
gingival display were performed by lowering the lip,
which would become visible on the images taken of
the entire face. Besides, the changes simply cannot
be recorded on video at this point.
Few studies have assessed the effects of dentogingival display on smiling, and generally aimed to investigate the effects of increased display on the smile.14,15

Discussion
Studies have been conducted to determine scientifically the features that characterize an esthetically acceptable smile, and particularly the patient’s perception of what features depart from an
ideal smile.3,4,11,12,17-20
Three important aspects are involved in analyzing smile esthetics, such as, gingival display, curvature formed by the incisal edge of anterior superior teeth and the upper lip, and width of the buccal
corridor.l8 From a strictly orthodontic perspective,
dentogingival display and transverse dimension are
usually considered the most important factors in
smile analysis.7 Preference is given to a smile line
where the elevation of the upper lip is close to the
gingival margin of maxillary incisors.11,15,22,24 Thus,
the present study was conducted on the assumption
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In the present study, an attempt was made to determine how many millimeters the crowns of the
maxillary incisors would need to be covered by the
upper lip in order to compromise the pleasantness
of the smile in two individuals - one of each gender - examined by orthodontists and laypersons.
The women smile was considered acceptable until
4 mm of the upper incisor crowns were covered by
the upper lip, while the men smile was rated unpleasant at 4 mm and above (Fig 3 and 4). These
findings refute prior reports indicating that low
smiles, with no gingival display and partially covered crowns, were more acceptable in men than in
women.3,6,22 Thus,women smiles would tend to be
higher and men’s lower, due to a significant difference in the length of the upper lip and height of the
maxilla in men.3,6,10,22
In this study, the women smiles were assigned
higher scores than the men , as depicted in Figures
3 and 4, showing that there was greater attractiveness in the women photographs, which corroborates previous study results.26,21 These findings are
also in disagreement with results found in women
studied by Geron and Athaliah.15 When the incisors
are not fully visible, a balance between incisal edges
and lower lip improves, to a great extent, the appearance of the smile.17 Based on this assumption,
one could conclude that the lower scores assigned
to the men smiles in this study might be related to
dental esthetics and/or a less pleasant lip contour,
since the men ideal images (0 mm) were assigned
lower scores than the women.
Contemporary dentistry seeks to combine esthetics and function by taking into account not just the
professional’s views, but above all the patient’s opinion.9,13,27 In this context,, it can be observed that the
examiners,, (orthodontists and laypersons), assigned
similar scores to the men and women smiles, which
demonstrated that their esthetic perception was
equivalent, corroborating findings of previous studies.5,27,28 Other studies,1,13,14,29 however, reported significant differences in assessments by orthodontists
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Figure 5 - Self-perception of masculine patients (blue line) and feminine
(pink line).

versus laypersons concerning the degree of esthetic
demand, with laypersons showing greater tolerance
towards most dentogingival changes.
Examiner self-perception remained similar
to that of orthodontists and laypersons (Fig 5).
The male subject was more demanding of himself, assigning only unpleasantness scores, while
the woman was unable to distinguish 0–4 mm
variations, always assigning the same esthetically
acceptable scores. This result, although limited
by sample size, disagrees with previous studies9
which, after analyzing male self-perception, determined that dominance, high self-esteem and
greater tolerance are related to behavioral characteristics typical of a man.
CONCLUSIONS
No differences were found in the esthetic perception of orthodontists versus laypersons in assessing photos of spontaneous smiles with a normal vertical dentogingival display, or smiles with
less display. Changes in smile height are perceived
differently depending on the gender of the individual being examined. It can therefore be inferred
that gender has a bearing on this type of assessment. Nevertheless, further studies involving a
larger number of subjects are clearly required.
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