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Soft-Tissue Facial Characteristics of Attractive and Normal Adolescent
Boys and Girls

Chiarella Sforzaa; Alberto Lainob; Raoul D’Alessioc; Gaia Grandid; Gianluca Martino Tartagliae;
Virgilio Ferruccio Ferrariof

ABSTRACT
Objectives: To identify possible esthetic canons in facial size and shape of Italian adolescent
boys and girls.
Materials and Methods: The three-dimensional coordinates of 50 facial landmarks (forehead,
eyes, nose, cheeks, mouth, jaw, ears) were collected in 231 healthy, reference adolescents (10–
17 years old) and in 93 similar age group ‘‘attractive’’ adolescents selected by a commercial
casting organization. Soft-tissue facial angles, distances, areas, and volumes were computed.
Comparisons were made with analysis of variance.
Results: Attractive adolescents had wider, shorter, and less deep faces than reference adoles-
cents, with a relatively larger forehead and maxilla, and a reduced mandible relative to the maxilla.
Lips were larger and more prominent, and the nasolabial angle was reduced, but in older boys
the effect was reversed. The prominence of the soft-tissue profile, and of the maxilla relative to
the mandible, were larger in attractive boys, but smaller in attractive girls than in their reference
peers. In the horizontal plane, attractive ‘‘young’’ adolescents had a flatter face, while the opposite
pattern was observed in the ‘‘old’’ adolescents, with a relatively more prominent chin. Attractive
adolescents had smaller noses than reference subjects of the same age and sex.
Conclusions: Overall, all the measurements appeared sufficiently homogenous, and the quan-
titative characteristics of an ‘‘attractive’’ face well defined. Esthetic reference values can be used
to determine optimal timing and goals in orthodontic treatment.
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INTRODUCTION

Facial appearance is fundamental for communica-
tion and interaction with the environment.1,2 In contem-
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porary Western society, there is a widespread growing
interest for facial esthetics.3–5 Esthetic criteria appear
to have been defined in almost all cultures,1,6–8 even if
scientific research on the quantitative, measurable bas-
es of facial attractiveness is still in progress.1,9–12

In the perception of attractiveness, there seem to be
several components: averageness, symmetry, youth-
fulness, and neoteny (or babyness).3,4,11,13 Additionally,
sexual dimorphism plays a role for adult men, who
should convey perceptions of masculinity, health, de-
velopmental stability, and social dominance.3,14,15

Attractiveness is also becoming a matter of concern
during childhood and adolescence, with a notable con-
tribution by the media, ie, television, cinema, adver-
tisements, fashion industries, all entering into our life
bringing facial ‘‘standards’’ that should convey percep-
tions of beauty, healthiness, fitness, mixed with feel-
ings of social achievement, intelligence, richness, and
happiness. A beautiful face becomes the key to suc-
cess.16–18

The clinical specialists working in the facial area en-
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Figure 1. Digitized facial landmarks.

counter an increasing demand for treatments mainly
based on esthetic requests.5 As a result, orthodontists
and maxillofacial and plastic surgeons should have a
deep understanding of those quantifiable, objective fa-
cial characteristics that are considered by the public
as ‘‘attractive.’’4,13,19,20

In a previous investigation, the faces of attractive
and reference, normal children, age 4 to 9 years, were
analyzed, and attractive children maintained several
characteristics of babyness, ie, a large face, with a
relatively large maxilla and forehead, and reduced ver-
tical dimensions. Lips were more voluminous, the
mouth was bigger and the soft-tissue facial profile
more convex in attractive children, with a more prom-
inent maxilla relative to the mandible than in the ref-
erence subjects of the same age and sex.20

In the current study, three-dimensional facial mea-
surements of adolescent boys and girls considered
‘‘attractive’’ were obtained noninvasively, and com-
pared to those collected in healthy reference subjects,
selected using criteria of dentofacial normality.1,8,11 The
presence of measurable esthetic characteristics was
assessed. A preliminary report showed that attractive
adolescent girls, and young adolescent boys, had es-
thetic characteristics similar to those found in attractive
children.21 In contrast, older boys had distinct facial
features.21

In the current report, a more detailed analysis of fa-
cial dimensions, angles, and ratios of esthetically
pleasing faces was performed, to find if codified mea-
surements could be used by orthodontists and maxil-
lofacial surgeons as a reference for dentofacial modi-
fications.

MATERIALS AND METHODS

Subjects

Two groups of white, Northern Italian adolescent
boys and girls, age 10–17 years, were analyzed. All
persons had no previous craniofacial trauma, surgery
or congenital anomalies. One hundred forty-one boys
and 90 girls were healthy, ‘‘reference’’ adolescents;
they had normal dentofacial dimensions and propor-
tions. They were attending several schools in Milan
and the surroundings.22

Forty-six boys and 47 girls were ‘‘beautiful,’’ ‘‘attrac-
tive’’ adolescents selected by a commercial casting
agency. The same selection criteria that had been
used in the previous investigation performed on young
children20 were used. The agency was asked to pro-
vide adolescents with a ‘‘beautiful,’’ ‘‘attractive’’ face,
considered ‘‘positive’’ and ‘‘acceptable’’ for cinema,
television, advertising, and the fashion industry.5

All analyzed adolescents, and their parents/legal
guardians gave their informed consent to the experi-

ment. All procedures were noninvasive, did not pro-
voke damages, risks or discomfort to the subjects, and
were approved by the local ethics committee.

Data Collection and Analysis

The same procedure used in the previous study20

was followed. For each child, a single experienced op-
erator located and marked 50 soft-tissue landmarks by
inspection and palpation (Figure 1; Table 1).22 During
landmark marking, the children sat relaxed with a nat-
ural head position. For each child, this phase lasted
less than 5 minutes.

Three-dimensional coordinates of the 50 facial land-
marks were obtained with a computerized electromag-
netic digitizer (3Draw, Polhemus Inc, Colchester, Vt).
During data collection, the adolescents sat in a natural
head position in a chair with a backrest, with their head
fixed by cephalostat. They remained motionless, with
closed eyes and the mandible in rest position. The dig-
itization of landmarks took approximately 1 minute.
Duplicate data collections gave random errors corre-
sponding to 1.1% of nasion-mid tragion distance, with-
out differences between reference and attractive ad-
olescents. Files of the three-dimensional coordinates
were obtained, and computer programs were used for
all the subsequent off-line calculations.
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Table 1. Digitized Facial Landmarks

Midline Paired

tr trichion ex exocanthion
g glabella en endocanthion
n nasion os orbitale superius
prn pronasale or orbitale
c� columella ft frontotemporale
sn subnasale chk cheek
ls labiale superius zy zygion
sto stomion t tragion
li labiale inferius al alare
sl sublabiale ac nasal alar crest
pg pogonion itn inferior point of the nostril axis
me menton stn superior point of the nostril axis

chp crista philtri
ch cheilion
go gonion
pra preaurale
sa superaurale
pa postaurale
sba subaurale

Table 2. Measurements Calculated From the Digitized Landmarks

Measurement Landmarks

Distances, mm Facial height n-pg
Anterior upper facial height n-sn
Anterior lower facial height sn-pg
Upper facial width exr-exl

Middle facial width tr-tl

Upper facial depth n-(tr-tl)
Middle facial depth sn-(tr-tl)
Mandibular corpus length pg-(gor-gol)
Mouth width chr-chl

Vermilion height ls-li
Upper lip to E-line distance ls-(prn-pg)
Lower lip to E-line distance li-(prn-pg)

Angles, degrees Facial convexity excluding the nose n-sn-pg
Facial convexity including the nose n-prn-pg
Upper facial convexity in the horizontal

plane
tr-n-tl

Middle facial convexity in the horizontal
plane

tr-prn-tl

Lower facial convexity in the horizontal
plane

tr-pg-tl

Maxillary prominence sl-n-sn
Nasolabial prn-sn-ls
Interlabial sn-ls^sl-pg

Areas, cm2 Vermilion of the upper lip chr, ls, chl, sto
Vermilion of the lower lip chr, li, chl, sto
Facial area External cutaneous surface up to a line connecting tr, tr, tl, gor, gol

Volumes, mm3 Total facial volume Facial structures from the external cutaneous surface up to a surface
passing through tr, tr, tl, gor, gol

Facial upper third volume Forehead (between trichion and a quasi-horizontal plane passing through
the tragi and the exocanthia)

Facial middle third volume Maxilla (between a plane passing through the tragi and the exocanthia,
and a plane connecting the cheilion landmarks and the tragi)

Facial lower third volume Mandible (between a plane connecting the cheilion landmarks and the
tragi, and a plane passing through pogonion and the gonia)

Nose n, prn, acr, acl, sn

Landmark coordinates were used to estimate sev-
eral linear distances, angles, areas, and facial vol-
umes7,20,22 (Table 2).

Statistical Calculations

‘‘Reference’’ and ‘‘attractive’’ boys and girls were di-
vided into two age groups for each sex. For girls, 24
attractive and 39 reference girls were age 10–12 years
(‘‘young’’ adolescent girls); 23 attractive and 51 refer-
ence girls were age 13–15 years (‘‘old’’ adolescent
girls). For boys, 22 attractive and 87 reference boys
were age 12–14 years (‘‘young’’ adolescent boys); 24
attractive and 54 reference boys were age 15–17
years (‘‘old’’ adolescent boys). Mean ages did not dif-
fer within each sex and age group. Different age
groups were used for the two sexes because of the
different timing of pubertal growth spurt.22

Descriptive statistics were computed for each group,
and comparisons were performed within each sex and
age group using 2-way factorial analyses of variance
(factor 1: group, factor 2: age, the group � age inter-
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Table 3. Facial Volumes Estimated in 93 Attractive and 231 Reference Adolescentsa

Forehead,
mm3

Maxilla,
mm3

Mandible,
mm3

Total,
mm3

Forehead/
Face, %

Mand/
Max, %

Area/
Volume, %

Nose,
mm3

Girls, 10–12 y
Attractive (n � 24)

Mean 196.1 245.4 210.8 655.5 42.80 86.16 75.56 3.17
SD 27.5 19.4 24.8 53.1 5.75 10.23 2.16 0.70

Reference (n � 39)

Mean 180.3 225.8 207.0 616.3 41.28 92.19 80.54 3.18
SD 30.8 24.7 26.9 68.1 5.53 11.95 6.58 1.51

Girls, 13–15 y
Attractive (n � 23)

Mean 203.0 265.7 229.2 701.6 40.80 86.09 74.29 3.79
SD 32.0 29.3 35.5 86.8 4.98 7.72 3.34 1.00

Reference (n � 51)

Mean 174.0 255.7 244.9 679.1 34.28 97.02 80.24 4.55
SD 35.7 38.9 29.7 92.1 4.51 12.48 7.88 0.87
P (ANOVA) Group �.001 .025 NS NS �.001 �.001 �.001 .015

Age NS �.001 �.001 �.001 �.001 .046 NS �.001
X NS NS NS NS NS NS NS NS

Boys, 12–14 y
Attractive (n � 22)

Mean 217.1 299.4 255.7 776.8 38.87 85.36 71.43 4.51
SD 35.0 24.6 31.0 75.8 5.66 6.42 2.52 1.24

Reference (n � 87)

Mean 178.9 265.8 263.6 712.8 33.51 100.00 79.34 4.64
SD 35.1 41.5 42.8 104.9 4.41 13.69 7.23 1.27

Boys, 15–17 y
Attractive (n � 24)

Mean 245.8 331.8 309.5 892.5 40.93 93.39 68.36 5.30
SD 27.0 23.6 36.2 65.2 12.97 9.21 1.83 1.02

Reference (n � 54)

Mean 270.6 363.3 337.4 978.0 38.27 93.13 66.52 6.66
SD 53.2 54.4 53.4 148.1 5.09 8.43 3.43 1.72
P (ANOVA) Group .009 NS NS NS �.001 .021 �.001 .038

Age �.001 �.001 �.001 �.001 �.001 �.001 �.001 �.001
X �.001 �.001 .015 �.001 NS �.001 �.001 �.001

a ANOVA: 2-way factorial analysis of variance, factor 1: group, factor 2: age; the group � age interaction (X) was also assessed. NS indicates
not significant, P � .05.

action was also assessed). Significance was set at 5%
(P � .05).

RESULTS

Total facial volume significantly increased with age
in both sexes (Table 3); it was larger in attractive girls
and in attractive ‘‘young’’ adolescent boys than in the
reference subjects, but smaller in ‘‘old’’ adolescent at-
tractive boys than in their reference peers. Overall, vol-
umes were more homogenous in attractive than in ref-
erence adolescents. Sexual dimorphism (boys larger
than girls) was present in both age groups. The fore-
head (facial upper third) occupied a significantly larger
part of the face in attractive boys and girls than in ref-
erence subjects. The ratio significantly decreased with

age (older adolescents had a relatively smaller fore-
head than younger adolescents), and, in each age
group, it was larger in girls than in boys.

In attractive adolescents, the mandible was signifi-
cantly reduced relatively to the maxilla. In girls, the
ratio significantly increased with age, with a relative
larger mandible than maxilla; in boys, the ratio in-
creased in attractive subjects but decreased in the ref-
erence ones (significant group � age interaction). In
attractive adolescents, the facial area/volume ratio
was significantly smaller than in the reference sub-
jects, with a relatively more rounded face. The effect
was reversed in the ‘‘old’’ boys (significant group �
age interaction). External nasal volume increased with
age, and it was larger in boys than in girls. Attractive
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Table 4. Soft-Tissue Facial Linear Distances Measured in 93 Attractive and 231 Reference Adolescentsa

ex-ex t-t n-sn sn-pg n-pg n-(t-t) sn-(t-t) pg-(go-go)

Girls, 10–12 y
Attractive (n � 24)

Mean 90.8 130.9 45.7 47.7 91.9 90.1 96.4 70.3
SD 3.7 5.1 3.3 3.7 4.4 4.3 3.1 4.8

Reference (n � 39)

Mean 85.9 126.2 45.4 49.7 93.5 91.5 97.2 69.3
SD 3.3 4.0 3.7 3.6 5.5 4.0 4.1 5.3

Girls, 13–15 y
Attractive (n � 23)

Mean 92.34 131.3 48.3 49.9 97.0 92.3 98.3 73.0
SD 4.1 4.9 3.4 3.6 5.3 4.4 5.5 5.6

Reference (n � 51)

Mean 89.8 132.0 50.5 50.2 99.2 95.0 102.0 74.4
SD 4.0 4.2 3.3 3.3 4.9 4.6 4.4 4.9
P (ANOVA) Group �.001 .048 .035 NS .012 .004 .001 NS

Age �.001 �.001 �.001 NS �.001 �.001 �.001 �.001
X .012 �.001 NS NS NS NS NS NS

Boys, 12–14 y
Attractive (n � 22)

Mean 94.1 137.7 47.8 52.1 98.2 95.7 103.4 75.5
SD 4.5 7.5 3.1 4.3 5.6 5.2 4.7 5.3

Reference (n � 87)

Mean 91.3 135.4 50.0 51.4 99.7 97.3 104.6 76.4
SD 4.6 5.5 3.7 3.9 5.5 4.6 5.1 5.4

Boys, 15–17 y
Attractive (n � 24)

Mean 96.8 142.6 50.6 54.1 102.7 99.9 109.6 78.3
SD 3.7 5.4 3.2 5.1 5.6 4.3 4.5 4.3

Reference (n � 54)

Mean 96.6 147.3 54.3 55.8 107.9 102.4 112.0 79.8
SD 8.2 10.3 3.5 5.1 6.8 4.6 5.3 4.9
P (ANOVA) Group .028 NS �.001 NS .024 NS NS NS

Age �.001 �.001 �.001 �.001 �.001 �.001 �.001 �.001
X NS .004 .003 NS .024 NS NS NS

a All values are mm. ANOVA: 2-way factorial analysis of variance, factor 1: group, factor 2: age; the group � age interaction (X) was also
assessed. NS indicates not significant, P � .05.

adolescents had significantly smaller noses than ref-
erence subjects of the same age and sex.

Attractive adolescents had a wider upper (ex-ex)
face than reference adolescents; additionally, attrac-
tive girls had a significantly wider middle (t-t) face (Ta-
ble 4). In both sexes and in both age groups, facial
height (total, n-pg; upper, n.sn; lower, sn-pg) was
smaller in attractive adolescent than in their reference
peers, with statistically significant differences for n-pg
and n-sn. Reduced upper (n-t, p � 0.004 in girls) and
middle facial depth (sn-t, p � 0.001 in girls), and man-
dibular corpus length (pg-go) were observed in attrac-
tive adolescents. Age and sex influenced all measure-
ments, with wider, longer and deeper faces in males
than in females, and in ‘‘old’’ than in ‘‘young’’ adoles-
cents.

Differences in facial dimensions were coupled with

differences in facial shape: attractive boys had more
acute soft tissue profiles than reference boys, with
smaller angles of facial convexity (n-sn-pg, n-prn-pg,
Table 5). In girls, the reverse pattern was found, with
less acute facial profiles, and reduced maxillary prom-
inence relative to the mandible (soft tissue analog of
skeletal ANB angle, sl-n-sn) in attractive than in ref-
erence subjects. Overall, attractive girls and ‘‘young’’
boys had a flatter face in the horizontal plane (t-n-t; t-
prn-t; t-pg-t; p�0.001 in girls).

Attractive adolescents had relatively more promi-
nent lips (except the ‘‘old’’ boys), with reduced naso-
labial (prn-sn-ls) and interlabial (sn-ls sl-pg) angles,
and reduced distances to the esthetic E-line (prn-pg),
than reference subjects (Table 6). Attractive adoles-
cents had a larger vermilion area of the total (upper
plus lower) lip than reference adolescents, with a larg-
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Table 5. Soft-Tissue Facial Angles Measured in 93 Attractive and 231 Reference Adolescentsa

n-sn-pg n-prn-pg t-n-t t-prn-t t-pg-t sl-n-sn prn-sn-ls sn-ls^sl-pg

Girls, 10–12 y
Attractive (n � 24)

Mean 160.5 130.3 72.0 63.2 61.8 10.6 129.4 155.7
SD 4.6 4.2 2.9 1.9 1.6 2.3 10.0 11.2

Reference (n � 39)

Mean 159.8 127.9 69.2 60.5 59.8 10.7 130.3 156.7
SD 5.2 4.6 2.4 2.0 1.9 2.6 9.0 11.2

Girls, 13–15 y
Attractive (n � 23)

Mean 162.3 130.0 70.9 61.7 60.3 9.6 126.9 159.5
SD 5.4 4.4 2.8 2.4 2.6 2.2 9.3 12.4

Reference (n � 51)

Mean 160.7 129.5 69.6 60.2 59.3 10.9 128.3 161.5
SD 5.6 4.3 2.5 2.1 2.2 2.5 11.5 12.1
P (ANOVA) Group NS NS �.001 �.001 �.001 NS NS NS

Age NS NS NS .018 .009 NS NS .025
X NS NS NS NS NS NS NS NS

Boys, 12–14 y
Attractive (n � 22)

Mean 159.6 127.9 71.1 61.6 60.4 11.2 127.8 157.4
SD 4.8 3.9 3.3 2.7 2.9 2.2 11.0 12.4

Reference (n � 87)

Mean 159.6 129.8 69.7 60.7 59.6 11.3 129.0 158.7
SD 5.3 4.3 2.2 1.8 2.1 2.4 10.5 10.5

Boys, 15–17 y
Attractive (n � 24)

Mean 158.3 125.6 71.1 60.6 59.7 12.4 127.6 163.6
SD 4.9 4.0 2.9 2.6 2.6 2.3 8.7 9.7

Reference (n � 54)

Mean 158.0 126.8 71.4 61.0 60.1 12.1 129.2 160.8
SD 5.6 4.5 3.5 2.9 2.3 2.6 10.0 11.5

P (ANOVA) Group NS .008 NS NS NS NS NS NS
Age NS �.001 .008 NS NS .012 NS .048
X NS NS NS NS NS NS NS NS

a All values are degrees. ANOVA: 2-way factorial analysis of variance, factor 1: group, factor 2: age; the group � age interaction (X) was
also assessed. NS indicates not significant, P � .05.

er contribution of the upper lip. Their vermilion height
(ls-li) was a larger percentage of mouth width (ch-ch)
than in reference subjects.

DISCUSSION

Facial esthetics is one of the principal concerns of
orthodontists and maxillofacial surgeons.4,6,13 The cre-
ation of a harmonic occlusion, within a well-functioning
stomatognathic apparatus,8 must always consider the
effect of tooth position on facial soft tissues. The cli-
nician should therefore be provided with esthetic
guidelines referred to subjects of the same age, sex,
and ethnic group of their patients. The guidelines
should also be updated, considering the evolution of
the esthetic canons within a given society.6,23 These
guidelines may offer useful indications for the best

kind, timing, and goals of orthodontic treatment, with
the best cost/benefit ratio.

Esthetic guidelines could be obtained by measuring
attractive persons (cinema and television actors and
actresses, fashion and advertising models), who are
often believed to possess distinct esthetic relation-
ships, even if these do not seem to be a necessary
condition for attractiveness.9,13,18 Considering the com-
ponents believed to enter in the perception of attrac-
tiveness,3,4,11,13 attractive adolescent girls, and young
adolescent boys, analyzed in the current study main-
tained several characteristics of youthfulness and ne-
oteny. In contrast, the oldest boys had some initial
characteristics of male adult attractiveness, with a rel-
ative increment of the facial lower third (a facial marker
of increasing testosterone levels).3–5,14,15,24
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Table 6. Lip Characteristics Measured in 93 Attractive and 231 Reference Adolescents

ch-ch, mm ls-li, mm
(ls/li)/

(ch-ch), %
ls-(prn-pg),

mm
li-(prn-pg),

mm
Total Area,

cm2

Upper Lip
Area, cm2

Lower Lip
Area, cm2

Girls, 10–12 y
Attractive (n � 24)

Mean 43.7 16.4 37.68 2.22 1.96 4.19 2.26 1.93
SD 3.8 2.2 5.31 1.24 1.15 0.83 0.75 0.55

Reference (n � 39)

Mean 44.2 15.1 34.54 2.81 2.12 3.90 1.93 1.97
SD 3.8 2.5 7.07 2.23 1.65 0.73 0.69 0.59

Girls, 13–15 y
Attractive (n � 23)

Mean 45.8 16.8 36.65 3.98 2.73 4.48 2.30 2.17
SD 3.2 2.6 5.85 1.97 1.82 0.84 0.50 0.70

Reference (n � 51)

Mean 45.5 16.0 35.22 4.03 2.96 4.26 2.18 2.08
SD 3.4 2.2 5.25 2.23 1.89 0.72 0.65 0.62

P (ANOVA) Group NS .022 .037 NS NS NS NS NS
Age .011 NS NS �.001 .005 .017 NS NS
X NS NS NS NS NS NS NS NS

Boys, 12–14 y
Attractive (n � 22)

Mean 48.2 17.4 36.41 2.44 2.57 4.94 2.90 2.04
SD 3.6 3.4 7.72 1.70 2.11 0.97 0.89 0.86

Reference (n � 87)

Mean 47.2 17.1 36.48 2.71 2.19 4.74 2.48 2.26
SD 3.9 2.7 6.19 1.73 1.42 0.91 0.79 0.79

Boys, 15-17 y
Attractive (n � 24)

Mean 50.5 17.5 34.77 3.56 3.09 5.05 2.45 2.60
SD 3.6 3.0 6.43 1.61 1.73 0.95 0.74 0.61

Reference (n � 54)

Mean 52.7 17.0 32.62 4.09 3.44 5.16 2.30 2.86
SD 5.3 3.0 6.55 2.05 1.94 1.00 0.80 0.90

P (ANOVA) Group NS NS NS NS NS NS NS NS
Age �.001 NS .001 �.001 �.001 .015 NS �.001
X .022 NS NS NS NS NS NS NS

a ANOVA: 2-way factorial analysis of variance, factor 1: group, factor 2: age; the group � age interaction (X) was also assessed. NS indicates
not significant, P � .05.

Previous investigations on facial attractiveness in
children and adolescents mostly focused on dentola-
bial characteristics: faces with malocclusion, irregular
dental arches and thin lips were considered less at-
tractive than faces with normal occlusion, well-ar-
ranged dental arches, and medium or thick lips.12,19

When analyzed in three dimensions, attractive children
age 4 to 9 years shared several of the facial charac-
teristics found in attractive women,7,10,11 ie, a relatively
large forehead and more prominent maxilla, reduced
vertical dimensions, voluminous lips and more promi-
nent soft-tissue facial profile.20

In adolescents, some of the previous esthetic char-
acteristics were maintained, but also some sex- and
age-related differences emerged.21 In accordance with
previous findings,20 attractive subjects had wider,

shorter and less deep faces than reference subjects,
with relatively larger upper and middle facial thirds,
and a reduced mandible relative to the maxilla. Lips
were larger and more prominent; vermilion height was
a larger percentage of mouth width than in reference
subjects, thus confirming the esthetic importance of la-
bial area, as previously found for women, adolescents,
and children.1,2,6,7,10,19,20

Also, the nasolabial angle was reduced in girls and
younger boys, but in older boys the effect was re-
versed. The prominence of the soft-tissue profile, and
of the maxilla relative to the mandible, were larger in
attractive boys, but smaller in attractive girls than in
their reference peers. An increased facial convexity
was also found in previous cephalometric studies1,12

for adolescents considered attractive, and preferred by
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patients and mothers.25 In the horizontal plane, attrac-
tive children and ‘‘young’’ adolescents had flatter faces
(typical of newborns), but the trend reversed in the
‘‘old’’ adolescent subjects, with a relatively more prom-
inent chin. This feature is consistent with current re-
ports on adult male attractiveness3,15,26: high prenatal
testosterone levels, and high circulating testosterone
produce a more prominent lower face.

Nasal volume was smaller in attractive adolescents
than in reference subjects, as previously found in adult
women,7 but in contrast with the patterns observed in
attractive children.20 Even if the reduced nasal volume
in attractive women may be an effect of surgical inter-
ventions, the current finding seems to depend upon
actual esthetic preferences.

Adolescent selection was made using the same pro-
cedure followed for attractive children20 and wom-
en.6,7,10,27 Boys and girls were independently selected
by professionals in a casting agency among those al-
ready involved in cinema, television, and the advertis-
ing industry. Their faces were to be considered ‘‘pos-
itive’’ and ‘‘acceptable’’ for mass media.5 The special-
ized opinions of dental and surgical professionals, that
are often relatively more critical in their assessment of
facial esthetics than nonprofessionals5,8,16,23,28 was
avoided, even if different findings about plastic sur-
geons have recently been reported.19 Additionally, es-
thetics should be evaluated by the laypersons, who
actual seek (and finally judge) orthodontic or maxillo-
facial treatment.12,23,25

Male and female attractive adolescents were sub-
divided into groups of different ages, girls being 2–3
years younger than boys. This procedure was made
to take the sex-related discrepancies in the timing of
pubertal growth spurt into account,22 thus allowing the
assessment of more homogenous biological ages.
Nevertheless, the analysis of only two age groups for
each sex is a limitation, and the extension of the study
to other age groups could allow a deeper understand-
ing of the actual biological processes. Indeed, the
number of significant differences was limited, and for
several measurements only trends, not substantiated
by statistically significant values, were found.

A further limitation resides in the selected measure-
ments, and the analysis of soft-tissue facial dimen-
sions and angles should be implemented with the as-
sessment of symmetry13,18,16,27 and facial shape (inde-
pendently from dimensions).15,26 Also, a wider set of
angles and distances should be analyzed, with the in-
clusion of other facial structures (eyes and ears).3,4,18

CONCLUSIONS

When compared with reference subjects, attractive
adolescents, age 10 to 17 years, had:

• Wider, shorter, and less deep faces with relatively
larger upper and middle facial thirds, and a reduced
mandible relative to the maxilla;

• Larger and more prominent lips, with a reduced na-
solabial angle;

• Smaller noses;
• In boys, more prominent soft-tissue profile, and max-

illa relative to the mandible;
• In older boys, a more prominent chin.
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cietà Italiana Di Ortodonzia (SIDO).

REFERENCES

1. Matoula S, Pancherz H. Skeletofacial morphology of attrac-
tive and nonattractive faces. Angle Orthod. 2006;76:204–
210.

2. Van der Geld P, Oosterveld P, Van Heck G, Kuijpers-Jagt-
man AM. Smile attractiveness. Angle Orthod. 2007;77:759–
765.

3. Bashour M. History and current concepts in the analysis of
facial attractiveness. Plast Reconstr Surg. 2006;118:741–
756.

4. Bashour M. An objective system for measuring facial at-
tractiveness. Plast Reconstr Surg. 2006;118:757–774.

5. Orsini MG, Huang GJ, Kiyak HA, Ramsay DS, Bollen AM,
Anderson NK, Giddon DB. Methods to evaluate profile pref-
erences for the anteroposterior position of the mandible. Am
J Orthod Dentofacial Orthop. 2006;130:283–291.

6. Auger TA, Turley PK. The female soft tissue profile as pre-
sented in fashion magazines during the 1900s: a photo-
graphic analysis. Int J Adult Orthodon Orthognath Surg.
1999;14:7–18.

7. Ferrario VF, Sforza C, Poggio CE, Tartaglia G. Facial mor-
phometry of television actresses compared with normal
women. J Oral Maxillofac Surg. 1995;53:1008–1014.

8. Isiksal E, Hazar S, Akyalcin S. Smile esthetics: perception
and comparison of treated and untreated smiles. Am J Or-
thod Dentofacial Orthop. 2006;129:8–16.

9. Mew J. Suggestions for forecasting and monitoring facial
growth. Am J Orthod Dentofacial Orthop. 1993;104:105–
120.

10. Bisson M, Grobbelaar A. The esthetic properties of lips: a
comparison of models and nonmodels. Angle Orthod. 2004;
74:162–166.

11. Edler R, Agarwal P, Wertheim D, Greenhill D. The use of
anthropometric proportion indices in the measurement of fa-
cial attractiveness. Eur J Orthod. 2006;28:274–281.

12. Kiekens RM, Maltha JC, van’t Hof MA, Kuijpers-Jagtman
AM. Objective measures as indicators for facial esthetics in
white adolescents. Angle Orthod. 2006;76:551–556.

13. Naini FB, Moss JP, Gill DS. The enigma of facial beauty:



807FACIAL MORPHOMETRY OF ATTRACTIVE ADOLESCENTS

Angle Orthodontist, Vol 78, No 5, 2008

esthetics, proportions, deformity, and controversy. Am J Or-
thod Dentofacial Orthop. 2006;130:277–282.

14. Fink B, Neave N, Seydel H. Male facial appearance signals
physical strength to women. Am J Hum Biol. 2007;19:82–
87.

15. Schaefer K, Fink B, Mitteroecker P, Neave N, Bookstein FL.
Visualizing facial shape regression upon 2nd to 4th digit
ratio and testosterone. Coll Antropol. 2005;29:415–419.

16. Kokich VO, Kokich VG, Kiyak HA. Perceptions of dental pro-
fessionals and laypersons to altered dental esthetics: asym-
metric and symmetric situations. Am J Orthod Dentofacial
Orthop. 2006;130:141–151.

17. Griffin AM, Langlois JH. Stereotype directionality and at-
tractiveness stereotyping: is beauty good or is ugly bad?
Soc Cogn. 2006;24:187–206.

18. Ing E, Safarpour A, Ing T, Ing S. Ocular adnexal asymmetry
in models: a magazine photograph analysis. Can J Ophthal-
mol. 2006;41:175–182.

19. Scott CR, Goonewardene MS, Murray K. Influence of lips
on the perception of malocclusion. Am J Orthod Dentofacial
Orthop. 2006;130:152–162.

20. Sforza C, Laino A, D’Alessio R, Dellavia C, Grandi G, Fer-
rario VF. Three-dimensional facial morphometry of attractive
children and normal children in the deciduous and early
mixed dentition. Angle Orthod. 2007;77:1025–1033.

21. Sforza C, Laino A, D’Alessio R, Grandi G, Catti F, Ferrario

VF. Three-dimensional facial morphometry of attractive ad-
olescent boys and girls. Prog Orthod. 2007;8:268–281.

22. Ferrario VF, Sforza C, Serrao G, Ciusa V, Dellavia C.
Growth and aging of facial soft-tissues: a computerized
three-dimensional mesh diagram analysis. Clin Anat. 2003;
16:420–433.

23. Todd SA, Hammond P, Hutton T, Cochrane S, Cunningham
S. Perceptions of facial aesthetics in two and three dimen-
sions. Eur J Orthod. 2005;27:363–369.

24. Ramieri G, Spada MC, Nasi A, Tavolaccini A, Berrone S.
Antropometria e percezione estetica del volto in un campi-
one di popolazione italiana. Minerva Stomatol. 2002;51:
479–493.

25. Miner RM, Anderson NK, Evans CA, Giddon DB. The per-
ception of children’s computer-imaged facial profiles by pa-
tients, mothers and clinicians. Angle Orthod. 2007;77:1034–
1039.

26. Fink B, Grammer K, Mitteroecker P, Gunz P, Schaefer K,
Bookstein FL, Manning JT. Second to fourth digit ratio and
face shape. Proc Biol Sci. 2005;272:1995–2001.

27. Peck S, Peck L, Kataja M. Skeletal asymmetry in estheti-
cally pleasing faces. Angle Orthod. 1991;67:43–48.

28. Kiekens RM, van’t Hof MA, Straatman H, Kuijpers-Jagtman
AM, Maltha JC. Influence of panel composition on aesthetic
evaluation of adolescent faces. Eur J Orthod. 2007;29:95–
99.


