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Patients’ self-perception of dentofacial attractiveness before and after
exposure to facial photographs
Giulio Alessandri Bonettia; Andrea Albertib; Claudio Sartinic; Serena Incerti Parentib
ABSTRACT
Objective: To determine whether exposure to pretreatment photographs of themselves influenced
patients’ self-perception of dentofacial attractiveness and willingness to undergo treatment.
Materials and Methods: A total of 100 subjects of white ancestry aged 18 years or older (Study
Group) and 100 sex- and age-matched controls (Control Group) were selected. Photographs of the
frontal view of the face and the profile view of the face, both at rest and while smiling, were taken of
each participant. Only Study Group subjects were given a printed copy of their own images to be
examined at home between the initial observation (T0) and a set date an average of 30 days later
(T1). Each of the 200 subjects in the study completed a questionnaire at T0 and T1 exploring
happiness regarding their smiles and their facial profiles, as well as willingness to undergo treatment.
Results: At T1 in the Study Group, 50% of subjects responded with a lower opinion of their facial
profiles than at T0; 11% and 45% were willing to undergo more comprehensive procedures to
change the appearance of their smiles and profiles, respectively. No statistically significant change
was seen in questionnaire answers between T0 and T1 for the Control Group.
Conclusion: Laypeople generally are not aware of their facial profiles. Pretreatment photograph
exposure can increase profile self-awareness, an important factor in reducing the discrepancy
between orthodontists’ and patients’ visual emphasis on dentofacial esthetics. (Angle Orthod.
2011;81:517–524.)
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INTRODUCTION

However, this self-perception essentially is based on
how individuals see themselves in the mirror, with
frontal views of the face and smile typically representing their primary concerns.1,5
Although orthodontic diagnosis is carried out in three
dimensions (transverse, anteroposterior, and vertical),
orthodontists place major treatment planning emphasis on the esthetics of the face in profile.6,7 Because
most people cannot characterize their own profile,1 a
difference does exist between orthodontic professionals and the public regarding perceptions of facial
profile esthetics.3,8–17
The aim of the current study, using a sample of
subjects seeking or referred for orthodontic evaluation,
was to determine whether exposure to pretreatment
smile and profile photographs influenced individuals’
self-perception of dentofacial attractiveness and willingness to undergo treatment.

Modern society has placed a strong emphasis on
physical appearance. The desire to improve dentofacial esthetics has been found to be the primary
motivation for patients seeking orthodontic care,
regardless of structural or functional considerations.1–4
Therefore, self-perception of their own dentofacial
attractiveness is a key motivational factor for patients
seeking orthodontic evaluation and is an important
factor in their expectation of treatment outcome.
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MATERIALS AND METHODS
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This questionnaire-based study included two groups
of subjects: 100 subjects (54 females and 46 males;
referred to as the Study Group) who were selected
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Table 1. Sample Distribution by Age
Age, years

Study Group, Control Group,
Nu of Subjects Nu of Subjects

using a 4-point scale with 1 as ‘‘very much,’’ 2 as
‘‘somewhat,’’ 3 as ‘‘a little bit,’’ and 4 as ‘‘not at all.’’
Finally, subjects were asked which treatment options
they would seek to change the appearance of their
smiles (Question #3) and their facial profiles (Question
#4), using a 4-point scale with 1 as ‘‘None,’’ 2 as
‘‘Removable orthodontic appliance,’’ 3 as ‘‘Fixed
orthodontic appliance,’’ and 4 as ‘‘Surgery.’’
After verbal instructions were given, each individual
was seated in a quiet area apart from the other
subjects. Each was given 10 minutes to anonymously
complete the questionnaires, which were marked by
numeric codes. Participants were advised that the
information collected was confidential and would not
affect their future care. They were also given the
freedom to leave the study at any time. Two
investigators were available to explain the questions
and to check the questionnaires for completeness.
After completion of the questionnaire, a dental
evaluation was performed by one experienced orthodontist, who conducted all of the clinical examinations.
Angle Class was rated on a 4-point scale with 1 as
‘‘Class I,’’ 2 as ‘‘Class II, Division 1,’’ 3 as ‘‘Class II,
division II,’’ and 4 as ‘‘Class III.’’ Overjet was scored on
a 4-point scale with 1 as ‘‘Reduced (,2 mm),’’ 2 as
‘‘Normal (2 to 3 mm),’’ 3 as ‘‘Increased (.3 to 6 mm),’’
and 4 as ‘‘Very increased (.6 mm).’’ Overjet and
Angle Class characteristics are reported in Table 2.
Photographs of frontal and profile views of the face,
both at rest and while smiling, were taken of each
participant using a Nikon Digital SLR Camera D90
(Nikon Photo Products, Tokyo, Japan) under standard
conditions. Several photos of each subject were
produced, so that natural and unforced neutral facial
expressions and smiles could be chosen and subsequently printed.
All subjects filled in the questionnaire twice, separated by an average interval of 30 days (T0, first
completion; T1, second completion), and both questionnaires for a particular subject were identified by the
same numeric code. During the period between T0 and
T1, only subjects in the Study Group were given a
printed copy of the photographs of themselves
(Figure 1). They were instructed to show the photographs to relatives and friends for discussion.

Total, Nu of
Subjects

18–24
25–29
30–34
35–39
40–45
46–50

18
10
20
35
11
6

18
10
20
35
11
6

36
20
40
70
22
12

Total, Nu of
subjects

100

100

200

among individuals referred to the Department of
Orthodontics within the School of Dentistry, University
of Bologna, and 100 additional age- and sex-matched
subjects (the Control Group). The study took place
between 2005 and 2008. Given the difficulty involved
in finding exact age matches, selection of controls was
based on a range of 66 months independent of the
year of birth. The distribution of subjects’ ages is
presented in Table 1.
The study protocol, the questionnaire, and the
informed consent form were approved by the Institutional
Review Board. All subjects agreed to participate in the
study and signed a written informed consent, although no
explanation of the goals was provided. Subjects received
no compensation for their participation.
All participants met the following inclusion criteria:
(1) white origin, (2) older than 18 years of age, and (3)
seeking or referred for orthodontic evaluation. Exclusion criteria were as follows: (1) previous orthodontic
treatment or plastic or orthognathic surgery, and (2)
any systemic medical condition that might affect
subjects’ physical or emotional growth, including
psychiatric conditions.
Data Collection
Subjects’ responses regarding their perceived dentofacial attractiveness and willingness to undergo
treatment were recorded using a specially designed
questionnaire. The first section of the questionnaire
focused on the demographic data of participants, such
as age, gender, marital status, income level, and level
of education. Subjects were asked whether they liked
the appearance of their smiles (Question #1) and the
appearance of their faces in profile (Question #2),
Table 2. Sample Distribution by Overjet and Angle Class
Overjet

Angle Class

Reduced,
,2 mm

Normal,
2–3 mm

Increased,
.3–6 mm

Very increased,
.6 mm

Study Group
Control Group

3
4

30
29

51
44

Total

7

59

95
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Class I

Class II,
Division 1

Class II,
Division 2

Class III

16
23

32
32

62
58

3
6

3
4

39

64

120

9

7
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Figure 1. Representative photographs used in this study: (1) frontal full-face photograph at rest and (2) while smiling; (3) profile; (4) profile at rest
and (5) while smiling; and (6) frontal smile. (1) through (3) are full-face photographs, and photographs in (4) through (6) feature particular portions
of the face.

Reliability of the Questionnaire
As a preliminary test, 10 subjects were selected, on
a consecutive basis, among individuals referred to the
Department of Orthodontics, in full accordance with
inclusion and exclusion criteria of the study. To
determine the reliability of the questionnaire, subjects
were asked to complete it twice, separated by a 2week interval, with the researcher present and after
written consent had been obtained. Although both
tests were administered anonymously, correlation of
the second questionnaire with the first was possible
because of the numeric code. Responses from both
questionnaires were coded, and the Kappa statistic
(Cohen’s Kappa, k) was used to assess reliability.
The time taken by each participant to complete the
questionnaire at the first completion was recorded by
the researcher using a stopwatch to determine the
ease of administration. The readability of the questionnaire was assessed using the Flesch Reading
Ease Score, the Flesch-Kincaid Grade Level readability statistics, and the Passive Sentences Score formula

(Microsoft Word 2007, Microsoft Corporation, Redmond, Wash).
Statistical Analysis
As a preliminary analysis, the equivalence between
Study and Control Groups was investigated with
respect to all examined variables (level of income,
marital status, educational level, overjet, and Angle
Class). The Kruskal-Wallis nonparametric equality-ofpopulations rank test was used to compare the two
groups.
Responses from the first and second completions of
the questionnaires were coded. The differences
between T0 and T1 were evaluated for each response
and compared between groups using a chi-square
test.
A logistic regression analysis was applied to adjust
for all potential confounders (i.e., age, marital status,
level of income, level of education, overjet, and Angle
Class). The outcome was a negative change in
subjects’ opinions between T0 and T1.
Angle Orthodontist, Vol 81, No 3, 2011
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Statistical analysis was performed using STATA 10
(StataCorp, College Station, Tex).
RESULTS
Reliability of the Questionnaire
The questionnaire exhibited excellent reliability,
based on Kappa values above .80 for all questions.
The time taken for completion ranged from 5 to
10 minutes (mean time, 7.2 minutes; median time,
7.0 minutes). The questionnaire had a Flesch Reading
Ease Score of 84.8 and a Flesch-Kincaid Grade Level
of 4.2, which correspond to a reading age of
approximately 10 years, thus showing satisfactory
levels of readability. The Passive Sentences Score
formula was 0%.
Responses to the Questionnaire
Questionnaire rank scores at T0 and at T1 are
illustrated graphically in Figures 2 and 3, respectively,
for both groups.
With respect to Questions #1 and #2, a positive
value for the differences between ratings at T0 and at
T1 was considered to be indicative of a decrease in
patients’ opinions regarding the appearance of their
smiles or facial profiles. A value of 0 indicated no
change, and a negative value suggested an improved
opinion. Because only a few improved opinions were
found at T1, unchanged and improved opinions were
grouped together (Figure 4).
With respect to Questions #3 and #4, a value of 0
for the difference between ratings measured at T0 and
at T1 indicated no change in subjects’ opinions. A
positive difference revealed that subjects were willing
to undergo a more comprehensive procedure to
change their appearance, and a negative score
suggested that they were unwilling. Because only a
few subjects were unwilling to undergo a more
comprehensive procedure at T1, 0 values and negative scores were grouped together (Figure 4).
Kruskal-Wallis Equality-of-Populations Rank Test
The P values for rank tests are reported in Table 3.
For all examined variables, the differences between
the two groups were not statistically significant. It was,
therefore, possible to assume that subjects in the
Study and Control Groups were from the same
population.
Comparison Between Groups
No differences were noted between groups with
respect to participants’ opinions regarding the appearance of their smiles (x2, 0.34; P . .05) between T0 and
Angle Orthodontist, Vol 81, No 3, 2011
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T1. However, a significant difference was found
between groups with respect to subjects’ opinions
regarding the appearance of their facial profiles (x2,
86.30; P , .001) and the types of treatment they would
seek to change their smiles (x2, 15.89; P , .001) or
facial profiles (x2, 66.88; P , .001) between T0 and T1.
In the Study Group, 11% of subjects were willing to
undergo more comprehensive therapies to change
their smiles after exposure to photographs of themselves between T0 and T1. Moreover, 50% of patients
in the Study Group had a more negative opinion
regarding the esthetics of their facial profiles. Accordingly, 45% of subjects were willing to undergo more
comprehensive therapies to change their profile
appearance. No statistically significant difference was
detected in the Control Group between questionnaire
ratings at T0 and at T1.
A logistic regression analysis demonstrated that an
overjet of .7.1 mm (odds ratio [OR], 0.26; 95%
confidence interval [CI], 0.63 to 0.95) and a higher
educational level in terms of degrees attained (OR, 0.34;
95% CI, 0.13 to 0.86) were negatively associated, in a
statistically significant manner, with a decrease in subjects’
opinions between T0 and T1 regarding the appearance of
the facial profile. Associations among the remaining
variables did not prove to be statistically significant.
DISCUSSION
Few previous questionnaire-based studies have
investigated the self-perception of the attractiveness
of the face, especially in the profile view, of individuals
seeking orthodontic evaluation.1 The ability of patients
to recognize their profiles from among various silhouettes and photographs1,8,11,14,18–23 or to reproduce their
own profiles had already been assessed.18,24 Only one
recent study investigated whether subjects requiring
orthognathic surgery had seen their own facial profiles,
and investigators assessed, using a questionnaire,
whether subjects were happy with the appearance of
their profiles.25
In the present study, a large sample of patients who
were seeking or were referred for orthodontic evaluation was recruited. Exposure to the view of their
pretreatment profiles and smile photographs, as well
as discussions with relatives and friends, represented
the ‘‘treatment variable’’ in the Study vs Control Group.
Care was taken to ensure that the Control Group was
matched for age and sex distribution—factors already
found to influence subjective esthetic judgment and
perception of orthodontic treatment need.26 Because
many adolescents are not fully aware of external
motivating factors in the decision to undergo orthodontic treatment, only those individuals aged 18 years
or older were included.1,26,27
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Figure 2. Histograms comparing the questionnaire rank scores of the Study and Control Groups at T0.
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Figure 3. Histograms comparing the questionnaire rank scores of the Study and Control Groups at T1.
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Figure 4. Histograms comparing changes in subjects’ opinions according to questionnaire rank scores (T1-T0; percentages) of the Study vs
Control Group.

No differences were found in questionnaire ratings
between T0 and T1 for controls, thus implying that
subjects not exposed to photographs of themselves
did not change their self-perception of dentofacial
attractiveness or their willingness to undergo treatment
within the assessed period of 30 days. Similarly, no
statistically significant difference was noted for either
group between T0 and T1 with respect to scores for
self-rated happiness with the appearance of their
smiles. A statistically significant difference was noted
between groups in terms of happiness with the
appearance of their facial profiles and willingness to
undergo treatment between T0 and T1. The main
finding was that subjects exposed to photographs of
themselves were significantly less happy with their
facial profile appearance than were controls, with 50%
of subjects in the Study Group negatively changing
their opinions regarding the appearance of their own
facial profiles at T1 (Figure 4). This observation is in
accordance with previous findings that subjects who
Table 3. Kruskal-Wallis Equality-of-Populations Rank Test by
Group (Study vs Control Group)
Variables

P Value

Level of income
Marital status
Level of education
Overjet
Angle class

.42
.62
.61
.57
.71

reported having seen their own faces in profile were
less likely to be happy with their profiles.1,25
In addition, previous studies have already concluded
that patients are somewhat inaccurate in evaluating
themselves, particularly regarding their own profiles.11,18,28 Therefore, it is reasonable to assume that
laypeople do not usually see themselves from a lateral
view29 and are thus unfamiliar with their own profiles
unless exposed to photographs. Because orthodontic
patients may become more conscious of their facial
profiles owing to consultations that they receive at the
beginning of treatment,1,11 in the present study care
was taken to avoid any esthetic judgments made by
the clinician, and, for the same reason, no explanations of the goals of the study were given.
At T1 in the Study Group, 11% of subjects were
willing to undergo more comprehensive procedures to
change the appearance of their smiles, and 45% were
willing to undergo more comprehensive procedures to
change the appearance of their facial profiles (Figure 4).
These results confirm that frontal perspectives of the
face and the smile are more ‘‘familiar’’ to patients than
the lateral view. Because orthodontists place major
treatment planning emphasis on the anteroposterior
dimension, a difference does exist between professionals’ and patients’ evaluations. At this point, a
question arises as to whether self-perception of the
esthetics of the face should be influenced by the
Angle Orthodontist, Vol 81, No 3, 2011
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orthodontist. It is the authors’ opinion that such
perception should be considerably guided by orthodontists, who are aware of the extent to which the
therapeutic choice, combined with the effects of growth
and aging (the so-called fourth dimension), would
influence the overall dentofacial esthetic outcome.
While discussing orthodontic diagnosis and treatment
planning, patients’ exposure to photographs proved to
be a valuable tool in making the perceptions of patients
match more closely those of orthodontists. This
alignment of perceptions would result in more realistic
motivations for and expectations of treatment on the
part of patients.
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CONCLUSION
N Laypeople are not generally aware of their facial
profiles unless exposed to photographs.
N Exposure to pretreatment facial photographs would
reduce the discrepancy between patients’ actual and
perceived levels of facial attractiveness, thus making
orthodontists’ and patients’ visual emphasis on
dentofacial esthetics more similar to one another.
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Influence of chin prominence on esthetic lip profile preferences. Am J Orthod Dentofacial Orthop. 2007;132:36–42.
Miner RM, Anderson NK, Evans CA, Giddon DB. The
perception of children’s computer-imaged facial profiles by
patients, mothers and clinicians. Angle Orthod. 2007;77:
1034–1039.
Schabel BJ, McNamara JA Jr, Franchi L, Baccetti T. Q-sort
assessment vs visual analog scale in the evaluation of smile
esthetics. Am J Orthod Dentofacial Orthop. 2009;135:
S61–S71.
Schabel BJ, Franchi L, Baccetti T, McNamara JA Jr.
Subjective vs objective evaluations of smile esthetics.
Am J Orthod Dentofacial Orthop. 2009;135:S72–79.
Hershon LE, Giddon DB. Determinants of facial profile selfperception. Am J Orthod Dentofacial Orthop. 1980;78:279–
295.
Arpino VJ, Giddon DB, BeGole EA, Evans CA. Presurgical
profile preferences of patients and clinicians. Am J Orthod
Dentofacial Orthop. 1998;114:631–637.
Hall D, Taylor RW, Jacobson A, Sadowsky PL, Bartolucci A.
The perception of optimal profile in African Americans
versus white Americans as assessed by orthodontists and
the lay public. Am J Orthod Dentofacial Orthop. 2000;118:
514–525.
Orsini MG, Huang GJ, Kiyak HA, et al. Methods to evaluate
profile preferences for the anteroposterior position of the
mandible. Am J Orthod Dentofacial Orthop. 2006;130:
283–291.
Xu T, Korn EH, Liu Y, et al. Facial attractiveness: ranking of
end-of-treatment facial photographs by pairs of Chinese and
US orthodontists. Am J Orthod Dentofacial Orthop. 2008;
134:74–84.
Liu Y, Korn EL, Oh HS, Pearson H, Xu T, Baumrind S.
Comparison of Chinese and US orthodontists’ averaged
evaluations of ‘‘facial attractiveness’’ from end-of-treatment
facial photographs. Am J Orthod Dentofacial Orthop. 2009;
135:621–634.
Giddon DB, Hershon LE, Lennartsson B. Discrepancy between objective and subjective profile measures. Scand J
Dent Res. 1974;82:527–535.
Johnston C, Hunt O, Burden D, Stevenson M, Hepper P.
Self-perception of dentofacial attractiveness among patients
requiring orthognathic surgery. Angle Orthod. 2010;80:
361–366.
Wedrychowska-Szulc B, Syryńska M. Patient and parent
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