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Objective: To evaluate the relative importance of bilabial prominence in relation
to other facial profile parameters in a normal population. Methods: Profile
stimulus images of 38 individuals (28 female and 10 male; ages 19-25 years)
were shown to an unrelated group of first-year students (n = 42; ages 18-24
years). The images were individually viewed on a 17-inch monitor. The observers
received standardized instructions before viewing. A six-question questionnaire
was completed using a Likert-type scale. The responses were analyzed by
ordered logistic regression to identify associations between profile characteristics
and observer preferences. The Bayesian Information Criterion was used to
select variables that explained observer preferences most accurately. Results:
Nasal, bilabial, and chin prominences; the nasofrontal angle; and lip curls had
the greatest effect on overall profile attractiveness perceptions. The lip-chin-
throat angle and upper lip curl had the greatest effect on forehead prominence
perceptions. The bilabial prominence, nasolabial angle (particularly the lower
component), and mentolabial angle had the greatest effect on nasal prominence
perceptions. The bilabial prominence, nasolabial angle, chin prominence, and
submental length had the greatest effect on lip prominence perceptions. The
bilabial prominence, nasolabial angle, mentolabial angle, and submental length
had the greatest effect on chin prominence perceptions. Conclusions: More
prominent lips, within normal limits, may be considered more attractive in the
profile view. Profile parameters have a greater influence on their neighboring
aesthetic units but indirectly influence related profile parameters, endorsing the
importance of achieving an aesthetic balance between relative prominences of
all aesthetic units of the facial profile.
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INTRODUCTION

A growing body of evidence suggests that perceptions
of facial profile attractiveness have changed and will
continue to change over time."” For the lips, some
authors have suggested that fuller, more prominent lips
may be perceived as more youthful and consequently,
more desirable from an aesthetic viewpoint."” If this
change in perception is true, particularly since modern
orthodontics is partly demanded and undertaken to
improve facial attractiveness, it would have potentially
important consequences to both orthodontic treatment
planning and hard and soft tissue surgery, which can
influence lip prominence.

A study by Auger and Turley," which assessed perio-
dical fashion magazines spanning over 100 years, found
that perceptions of the ideal female facial profile have
changed throughout the 20th century. ldeals of facial
beauty appear to have changed with a trend toward
more protrusive lips and increased vermilion display.

Another study by Nguyen and Turley’ examined fa-
shion magazine photographs of male models over the
last 65 years from publications such as Harper’s Ba-
zaar, Vanity Fair, Vogue, and Cosmopolitan. Their find-
ings showed that the perceptions of the male model
profile have changed significantly with time, espe-
cially with respect to the lips. There has been a trend
towards increasing lip protrusion, lip curl, and vermilion
display. However, facial convexity and measurements
in the region of the forehead and nose, including the
nasofrontal angle, nasal tip angle, and nasal base angle,
have remained unchanged over time. Linear measure-
ments of the upper and lower lips to the E-line have
significantly reduced with time, suggesting an increase
in lip protrusion. Additionally, a significant decrease
in the interlabial angle with time (representing the
increased lip projection/lip curl) was observed. The
labiomental angle has also increased with time, again
suggesting an increased lip curl. However, vertical facial
heights, i.e., the upper, middle, and lower, did not
change significantly with time. The authors surmised
that fuller lips were perceived to be more youthful.

Age changes in the lips are well documented and are
perceived as a natural flattening of the facial profile
with age, indicated by less protrusive lips and a soft tis-
sue profile with increased age.”” Furthermore, there is
an increase in ethnic diversity among fashion models;
for example, African models have more voluptuous lips.
Yehezkel and Turley® evaluated changes in the profiles
of African-American women presented in fashion
magazines during the 20th century. The photographs
of women were divided into six groups corresponding
to the decade in which they were published. Twenty-
six variables were measured, and significance between

www.e-kjo.org

http://dx.doi.org/10.4041/kjod.2014.44.4.184

group differences (p < 0.01) was found for the antero-
posterior lip position, the nasolabial angle, and the
interlabial angle, with increased fullness and more ante-
riorly positioned lips in the more recent decades. No
significant differences were found for the nasofrontal
angle, the nasal tip angle, and the relationship of the
chin to the upper face (total facial angle). A low mean
total facial angle (convex profile) was consistently ob-
served, and a number of subjects may have had a Class
11 skeletal relationship. The authors concluded: “Esthetic
standards for the African American female profile
have changed during the 20th century, and similar to
standards for the white profile, show a trend towards
fuller and more anteriorly positioned lips”.® Thus, it is
questionable whether facial aesthetic standards of the
past are applicable to present day aesthetic facial ana-
Tysis.

Meanwhile, the lay public and professionals have dif-
ferent profile preferences.”'® Hall et al."" published a
study designed to assess the perceived optimal profiles
of African-Americans versus white Americans. A survey
was conducted using profile silhouettes of 30 African
Americans and 30 white patients, ranging in age from
7 to 17 years. Twenty white orthodontists, 18 African-
American orthodontists, 20 white laypersons, and 20
African-American laypersons evaluated the profiles. The
preference of each rater for each of the 60 profiles was
scored on a visual analog scale. Eighteen cephalometric
variables were measured for each profile, and statistical
analyses were performed on the profiles. The results
showed that the following six cephalometric variables
were significant: the Z-angle, skeletal convexity at
A-point, upper lip prominence, lower lip prominence,
nasomental angle, and mentolabial sulcus. All raters
preferred the African American sample to have a greater
profile convexity than they preferred for the white sam-
ple." The raters preferred the African-American sample
with upper and lower lips that were more prominent
than the white sample. However, only the choice of
African-American orthodontists in the African-American
sample was significantly different for this parameter.
White orthodontists gave the highest mean scores for
the profile chosen; whereas, African-American laypersons
gave the lowest scores.

When a patient is assessed by his/her profile, the posi-
tion of the profile features are usually assessed in rela-
tion to each other. The lips are most often related to
the relative prominence of the nose and chin.'” More
specifically, the evaluation of lip prominence may be
undertaken in relation to certain reference lines, which
include'” the E-line (Ricketts'™'"), S-line (Steiner'™'"),
Z-line (Merrifield"’), H-line (Holdaway'®'"®), Subnasale-
Pogonion line (Burstone®*'), Riedel plane (Riedel*), and
the true vertical through subnasale (SnV) — wherein, the
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prominence of the lips may be related to a true vertical
line passing through subnasale."

The purpose of this investigation was to evaluate the
relative importance of bilabial prominence in relation to
the overall facial profile attractiveness and the relative
prominences of other facial profile parameters in a
normal population by using a different approach to
traditional attractiveness perception research.

MATERIALS AND METHODS

Previous research in this field has predominately used
one of two methodologies: the profile silhouette mani-
pulation or the digital photographic manipulation.
In traditional attractiveness research, a facial profile
is chosen or created then only one facial parameter
is incrementally altered to create a series of images,
which are then rated in terms of attractiveness by a
group of observers. In the present study, a novel metho-
dology was used. The facial profiles of normal male
and female subjects were used, but the observers were
asked specific questions regarding the subjects’ attrac-

Zero-meridian

E-line|

Figure 1. The following linear measurements were used
in this investigation: 1, Zero-meridian line (a vertical line
dropped from soft tissue nasion, perpendicular to the
Frankfort plane) to the pronasale (pr); 2, zero-meridian
line to the labrale superius (ul); 3, labrale superius to the
Ricketts's E-line (ule); 4, zero-meridian line to the labrale
inferius (I1); 5, labrale inferius to the Rickett's E-line (lle);
6, zero-meridian line to the soft tissue pogonion (poe);
7, submental length measured from the C-point to the
menton (sml); 8, upper lip curl (ulc), measurement of
the maximum concavity from a line drawn between the
labrale superius and the subnasale; and 9, lower lip curl
(llc), maximum concavity from the H-line of Holdaway.
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Zero-meridian

Figure 2. The following angular measurements were used
in this investigation: 1, Nasofrontal angle defined as the
inner angle formed by a line tangent to the glabella and
a line tangent to the nasal dorsum intersecting at the
nasion (nfr); 2, nasolabial angle defined as the inner angle
formed by a line tangent to the nasal columella and a line
tangent to the upper lip intersecting at the subnasale (nl);
3, lower component of the nasolabial angle defined as
the inner angle formed by a line parallel to the Frankfort
plane and a line tangent to the upper lip intersecting at
the subnasale (Inl); 4, mentolabial angle defined as the
inner angle between a lines tangent to the lower lip and
the soft tissue chin intersecting at the sublabiale (mla); 5,
nasofacial angle defined as the inner angle formed by the
intersection of the facial plane, glabella to pogonion, and
the nasal dorsal plane, nasion to pronasale (nfa); and 6,
lip-chin-throat angle defined as the inner angle between
the submental plane and a line between the labrale
inferius and the soft tissue pogonion (lct).

Figure 3. Example of a stimulus photograph.
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tiveness in order to rate each profile parameter that
may influence the perceptions of attractiveness (e.g.,
do you think the chin is too far forward, just right,
or too far back, etc.). The responses were analyzed in
relation to the angular and linear aesthetic analysis of
each subject image to assess whether any trends were

Question 1: Rate the attractiveness of the image.

VERY ATTRACTIVE
SOMEWHAT ATTRACTIVE
NEUTRAL

SOMEWHAT UNATTRACTIVE
VERY UNATTRACTIVE

=N WO

Question 2: In this photograph, which facial PROFILE feature
is most important in your determination of
attractiveness?

FOREHEAD
NOSE

LIPS

CHIN
OTHER

_~NwWwhrO

NOW ANSWER THESE QUESTIONS REGARDING
PROMINENCE (HOW FAR FORWARD) AND RETRUSION
(HOW FAR BACK) OF THE FACIAL FEATURES:

Question 3: Regarding the position of the FOREHEAD...

The forehead is MUCH TOO PROMINENT
The forehead is ALITTLE TOO PROMINENT
The forehead is of IDEAL PROMINENCE
The forehead is A LITTLE RETRUSIVE

The forehead is MUCH TOO RETRUSIVE

_~NwWwhrO

Question 4: Regarding the position of the NOSE...

The nose is MUCH TOO PROMINENT
The nose is ALITTLE TOO PROMINENT
The nose is of IDEAL PROMINENCE
The nose is A LITTLE RETRUSIVE

The nose is MUCH TOO RETRUSIVE

=N WO

Question 5: Regarding the position of the LIPS...

The lips are MUCH TOO PROMINENT
The lips are ALITTLE TOO PROMINENT
The lips are of IDEAL PROMINENCE
The lips are ALITTLE RETRUSIVE

The lips are MUCH TOO RETRUSIVE

N WO

Question 6: Regarding the position of the CHIN...

The chin is MUCH TOO PROMINENT
The chinis ALITTLE TOO PROMINENT
The chin is of IDEAL PROMINENCE
The chin is ALITTLE RETRUSIVE

The chin is MUCH TOO RETRUSIVE

_~NwWwhrO

Figure 4. Observer questionnaire.
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apparent (Figures 1 and 2). Unaltered images were
used to most closely simulate real-world scenarios of
how observers discern facial profile attractiveness. To
make inferences about a population from a sample, a
minimal number of representative individuals should be
included. While university students may not always be
adequately representative of the overall population, they
were willing participants, and this population provided
enough numbers for group separation in terms of age,
gender, and ethnic background. Since the scatter of the
data from previous studies was not defined and there is
no industry-accepted value of clinical significance for
the profile characteristics under investigation, a sample
size of at least 40 was recommended. The present study
was a part of an on-going project that had commenced
in the year 2000, for which images had been obtained.
After 2005, ethical permission from King’s College
London was required for students’ images in this study,
but if this was a new project, ethical committee approval
would have been deemed mandatory. If identifiable
images from dental students were used without anony-
mization, their written informed consent was obtained
participation in the study.

In the first phase of this investigation, the profile pho-
tographs of King’s College London students in their
3rd to 5th years were taken in a standardized manner
by one operator (first author) following a standardized
protocol: the spectacles and any head coverings of
the students were removed, and right-sided profile
photographs were taken against a plain background.
Participants held a ruler parallel to their face to indicate
the facial midline with respect to the photographer
to record linear measurements during analysis of the
images without the risk of magnification errors, inva-
lidating the measurements. Thirty-eight students (28
female, 10 male) agreed to take part in the photographic
acquisition phase, and an example of is shown in Figure
3.

In the second phase, the aforementioned photographs

Table 1. Odds ratio for question 1

95% confidence

Oddsratio p>|z| interval
pr 0.90 0.001 0.87 0.94
1l 1.20 0.001 1.16 1.24
lle 1.12 0.001 1.09 1.16
poe 0.89 0.001 0.87 091
nfr 0.97 0.001 0.97 0.98
ulc 1.13 0.001 1.05 1.23
llc 1.18 0.001 1.12 1.25

Refer Figures 1 and 2 for the measurements.
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(stimulus photographs) were shown to a different and
unrelated group of King’s College London students aged
18-24 years (n = 45). Most of these students had just
arrived for their first year, and thereby did not know
individuals in the stimulus photographs. However, three
of these observers did indicate cognizance of at least
one individual and were excluded from the study. We
obtained 42 completed results. The photographs were
individually viewed on a 17-inch computer monitor with
the observers receiving standardized instructions for
previewing. The observers were asked not to talk about
their experimental experience with their colleagues. No
time limit was set for completion of the questionnaires,
but most observers required approximately 30 minutes.
The questionnaire consisted of six questions (Figure 4),
and each question had five possible answers arranged in
a Likert-type scale for questions 1-6 and as a simple list
for question 2. The measurements were tabulated into
a Microsoft Excel spreadsheet and were forwarded to a
professional biostatistician (MS) for analysis.

Statistical methodology
Statistical analysis was performed using the statistical
program Stata, version 12.1 (StataCorp LP, College

Station, TX, USA). Questions 1-6 were analyzed by
ordered logistic regression,” because the response
variable had more than two values and was categorically
ordered (i.e., a larger value corresponded to a higher
response). Question 2 was just a selection of a feature
rather than a graded response, so a simple frequency
analysis was used with a null hypothesis that all features
had an equal likelihood to be chosen. The variables in
question 2 were not ordered in a natural manner, as in
questions 1 and 3-6.

Then, Bayesian Information Criterion (BIC) was used to
select the subset of variables that had the greatest effect
on how the observers answered each question.” The BIC
is a criterion used to select a model that is most valid
for the data. The BIC identifies the best model for the
data set by penalizing any models that have parameters
that only add complexity rather than validity out of a
range of all the possible models. Bayesian probability
is the name given to several related interpretations of
probability, which have the notion of probability as a
partial belief, rather than a frequency. This allows the
application of probability to a greater variety of propo-
sitions.

Very unattractive Somewhat unattractive Neutral
.01+ .02 .006 1
.01 .004
a 0 8 a
c c 0 c  .002
(o] (o] o
2 2 £
|8} [&] _01 - [$] 0 -
£ -.01 £ 2
iT| L im|
-.02 1 -.002
_.02 i T T T T T T 1 _.03 i T T T T T T 1 _.004 i T T T T T T 1
pr Il lle poe nfr ulc llc pr 1l lle poe nfr ulc llc pr Il lle poe nfr ulc llc
Effects with respect to Effects with respect to Effects with respect to
Somewhat attractive Very attractive
.03+ .01 1
.02
5 5 005
c .01+ c
(o] o
2 2
O 0 O 0
£ £
w w
-.01 1
-.005
-.02 1
pr 1l lle poe nfr ulc llc pr 1l lle poe nfr ulc llc

Effects with respect to

Effects with respect to

Figure 5. A subset of the Bayesian Information Criterion-selected variables that influenced the responses to question 1.
Bars on the plots represent the 95% confidence intervals. Refer Figures 1 and 2 for the measurements.
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RESULTS

The BIC inferred that the zero-meridian line to the
pronasale (pr), zero-meridian line to the labrale inferius
(1), labrale inferius to Rickett’s E-line (lle), zero-meridian
line to the soft tissue pogonion (poe), nasofrontal angle
(nfr), upper lip curl (ulc), and lower lip curl (lic) had the
greatest effect on how observers answered question 1
(Table 1). Figure 5 shows the influence of these variables
on each response. The plots are probabilities associated
with each value of the independent variable.

There were 38 images viewed by 42 observers, each of
whom had five response choices (38 x 42) [ 5 = 319.2.
In Figure 6, the vertical line represents the value 319.2,
which corresponds to the null hypothesis (Tables 2 and
3).

The BIC inferred that the lip-chin-throat angle (Icta) and
ulc had the greatest effect on how observers answered
question 3 (Table 4). Figure 7 shows the influence of
these variables on each response.

The BIC inferred that the zero-meridian line to the
labrale superius (ul), I, nasolabial angle (nla), lower
component of the nasolabial angle (Inla), and mentola-
bial angle (mla) had the greatest effect on how observers

Table 2. Frequency analysis for question 2

Cumulative
Frequency Percent frequency
Other 127 7.96 7.96
Chin 204 12.78 20.74
Lips 539 33.77 54.51
Nose 596 37.34 91.85
Forehead 130 8.15 100.00
Total 1,596 100.00 100.00
Others
Chin
o
5 Lips
o
Nose
Forehead
0 200 400 600
Frequency

Figure 6. Frequency analysis for question 2.
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answered question 4 (Table 5). Figure 8 shows the
influence of these variables on each response.

The BIC inferred that the labrale superius to the

Rickett’s E-line (ule), 11, poe, nla, Inla, nasofacial angle
(nfa), submental length (sml), and llc had the greatest
effect on how observers answered question 5 (Table 6).
Figure 9 shows the influence of these variables on each
response.
The BIC inferred that ul, 11, nla, Inla, mla, nfa, sml, and
ulc had the greatest effect on how observers answered
question 6 (Table 7). Figure 10 shows the influence of
these variables on each response.

DISCUSSION

An odds ratio (OR) describes the strength of association
between two variables. In the odds ratio representation,
a ratio of 1 has no effect. If OR > 1, then an increase in
the parameter value indicates an increase in response,
and if OR < 1, an increase in the parameter corresponds
to a decrease in the response. For example, in the OR
representation in Table 1, increased values of I, lle, ulc,
and llc are related to increased attractiveness, as are
decreased values of pr, poe, and nfr. This is consistent
with previous works by Auger and Turley,' Nguyen and
Turley,” Yehezkel and Turley,” and Hall et al.,'" with
an increasing preference towards a more protrusive lip
position. However, the present study also found that
an increased distance from the lle was associated with
increased attractiveness according to the responses to
question 1. This contradicts both Auger and Turley’s'
and Nguyen and Turley’s’ findings. Furthermore, Hall et

Table 3. Chi-square analysis for question 2

Obs Exp Obs - Exp
127 319.2 -192.2
204 SIION) —115.2
539 319.2 219.8
596 319.2 276.8
130 319.2 -189.2

Obs, observed; Exp, expected.
The null hypothesis was that all features had an equal like-
lihood to be chosen.

Table 4. Odds ratio for question 3

. 95% confidence

Oddsratio p> |z interval
Ict 0.99 0.004 0.98 0.99
ulc 1.18 0.001 1.08 1.28

Refer Figures 1 and 2 for the measurements.
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Very unattractive Somewhat unattractive Neutral

.0005 ~ .01 .015 4
= 0 . 0 = .01+
[o% o o
§ 5 5
& _0005 T 2 _01 T ..@ 005 T
8 5 5
=
L -.001 4 E -.02 1 E 0

-.0015 4 : ‘-03'| : -.0051_ .
Icta ulc Icta ulc Icta ulc

Effects with respect to

Somewhat attractive

Effects with respect to

Effects with respect to

Very attractive

.02 4 .003
.015

o 5 .002 4
C c
a 017 o
k3] k3]

9] o .001+
55 005 5

0 1 0 1

Icta ulc Icta

Effects with respect to

ulc

Effects with respect to

Figure 7. A subset of the Bayesian Information Criterion-selected variables that influenced the responses to question 3.
Bars on the plots represent the 95% confidence intervals. Refer Figures 1 and 2 for the measurements.

Table 5. Odds ratio for question 4

95% confidence

Oddsratio p> |z interval
ul 0.91 0.001 0.87 0.96
1l 1.09 0.001 1.04 1.13
nla 0.98 0.001 0.97 0.99
Inla 1.05 0.001 1.03 1.06
mla 1.01 0.001 1.01 1.02

Refer Figures 1 and 2 for the measurements.

al." used a different age group (7-17 years) that did not
overlap with the age group of observers in this study.
Therefore, age changes of the lips have been demon-
strated.™

Analysis of question 2 results revealed that many ob-
servers perceived the prominence of both the nose and
lips to be more important than the prominence of the
forehead or chin, or any other profile feature. Figure
6 illustrates this graphically, and Table 3 numerically
describes the variance from the null hypothesis that all
profile features have an equally likelihood to be chosen.
The importance of the lip prominence in question 2
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again supports the aforementioned research cited. In
question 3, there was an OR value of 1.18 for ulc, which
was even higher than the OR for ulc in question 1 (OR
= 1.13). This supports conclusions by Auger and Turley'
and Nguyen and Turley.” In contrast, question 4 suggests
that a less protrusive upper lip is a positive aesthetic
value when observers rate the prominence of the nose.
Lower lip prominence, within normal limits, was again
associated with greater perceived attractiveness. Ques-
tion 5 asked observers to rate the prominence of the lips.
Again, the OR displayed preferences towards increased
lower lip prominence but also for decreased llc.

Overall, the OR was most positive (OR = 1.20) for the
1l prominence and the llc (OR = 1.18) in question 1, the
ulc in question 3 (OR = 1.18), and the 1l prominence
in question 5 (OR = 1.15). The lowest OR (signifying
a decrease in the likelihood of the response) was
associated with an OR value of 0.84 in question 5 for
the ulc.

The plots demonstrate the contribution of each vari-
able (e.g., ulc or nla) to each level of response (answering
1-6 on the questionnaire) within each of the questions
(1 and 3-6). For example, if question 6 is considered,
then of the 15 possible variables chosen, the response is

www.e-kjo.org
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Very unattractive Somewhat unattractive Neutral
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Effects with respect to

Effects with respect to

Figure 8. A subset of the Bayesian Information Criterion-selected variables that influenced the responses to question 4.
Bars on the plots represent the 95% confidence intervals. Refer Figures 1 and 2 for the measurements.

Table 6. Odds ratio for question 5

95% confidence

Oddsratio p> |z

interval
ule 091 0.001 0.88 0.95
11 1.15 0.001 1.11 1.19
poe 0.90 0.001 0.87 0.93
nla 0.94 0.001 0.93 0.95
Inla 1.05 0.001 1.03 1.06
nfa 1.08 0.001 1.04 1.12
sml 1.02 0.001 1.01 1.04
llc 0.90 0.001 0.85 0.95

Refer Figures 1 and 2 for the measurements.

best described statistically by the subset of 8 variables
in Figure 10 and Table 7 (i.e., the ul, 1I, nla, Inla, mla,
nfa, sml, and ulc). A trend can be discerned, because
when the ulc decreases, the ul increases, as the response
progresses from questions 1-5. Thus, when observers
considered the chin position in the profile view to be
much too retrusive (response 1), then it was more likely
because of the value of the ulc and less likely because

www.e-kjo.org
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of the value of the ul. Similarly, with response 5 in
question 6, if the observer believed the chin to be much
too prominent, their response was most likely influenced
by the ul and least likely influenced by the ulc—the plots
involve average marginal effects. This is the effect of
a unit change in the parameter, which holds the other
variables constant and averages over all observations.
Therefore, numerically, if you consider response 1 for
question 6, then a 1-unit change in the ulc (i.e,, 1 mm
ulc increase) will change the probability of observing a
very retrusive chin by 0.015% or 1.5%.

There were other discernable trends in the plots.

Question 1 - 1If the observer rated the image attractive
or very attractive, they were most likely to have been
influenced by the 11 and llc values and not by the poe or
pr. If the observer rated the image unattractive or very
unattractive, it is likely that they were influenced most
by the pr and poe values and not by the 11 or llc values.

Question 3 - With regard to the position of the
forehead in the profile view, if the observer responded
that the forehead was retrusive or very retrusive, it
is most likely that they were influenced by the Icta
and least likely influenced by the ulc. 1f the observer
responded that the forehead was too prominent or much
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Figure 9. A subset of the Bayesian Information Criterion-selected variables that influenced the responses to question 5.
Bars on the plots represent the 95% confidence intervals. Refer Figures 1 and 2 for the measurements.

Table 7. Odds ratio for question 6

95% confidence

Oddsratio p> |z interval
ul 1.12 0.001 1.07 1.18
1 0.94 0.006 0.90 0.98
nla 0.94 0.001 0.93 0.95
Inla 1.04 0.001 1.03 1.06
mla 0.99 0.001 0.98 0.99
nfa 1.09 0.001 1.06 1.12
sml 1.03 0.001 1.02 1.04
ulc 0.84 0.001 0.77 0.91

Refer Figures 1 and 2 for the measurements.

too prominent, it is most likely that this response was
influenced by the ulc value and least likely influenced by
the Icta value.

Question 4 - With regard to the position of the nose in
the profile view, if the observer responded that the nose
was retrusive or very retrusive, it is most likely that they
were influenced by the ul and least likely influenced by
the 1. 1f the observer responded that the nose was too
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prominent or much too prominent, it is most likely that
this response was influenced by the 11 value and least
likely influenced by the ul value.

Question 5 - With regard to the position of the lips in
the profile view, if the observer responded that the lips
were retrusive or very retrusive, it is most likely that they
were influenced by the ule, poe, and llc and least likely
influenced by the II. If the observer responded that the
lips were too prominent or much too prominent, it is
most likely that this response was influenced by the 11
value and least likely influenced by the ule, poe, and lic
values as measured on the stimulus photographs.

Question 6 - Question 6 has been interpreted in
the aforementioned text. However, with regard to the
position of the chin in the profile view, observers dis-
played a positive OR for the 1I, Inla, nfa, and sml and
negative ORs for the ule, poe, nla, and llc.

To the best of our knowledge, an analysis of this detail
has not been undertaken previously. Most analyses stop
at the overall model without looking at the responses
to each item. Further investigation is required to ana-
lyze the merit of the trends described, which would
potentially provide useful data for facial aesthetic ana-
lysis.
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Figure 10. A subset of the Bayesian Information Criterion-selected variables that influenced the responses to question 6.
Bars on the plots represent the 95% confidence intervals. Refer Figures 1 and 2 for the measurements.

CONCLUSION

Perceptions of facial profile attractiveness are multifac-
torial. This investigation provides support to the hypo-
thesis that more prominent lips, within normal limits,
are perceived to be more attractive in the profile view.
It appears that profile parameters have a greater in-
fluence on their neighboring aesthetic units (e.g. the
nasolabial angle has a considerable influence on the
perceptions of nasal prominence). However, the results
also provide evidence that profile parameters further
away also have an influence on perceptions of indirectly
related profile parameters (e.g., the nasofrontal angle on
chin prominence). This further endorses the importance
of achieving aesthetic balance between the relative
prominences of all the aesthetic units of the facial
profile.
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