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Abstract

Background Throughout history, the perception and defini-
tion of beauty and attractiveness have changed and have been
influenced by cultural norms. This article analyzes the concept
of “facial normality” (faces that are considered normal by
90% of respondents and, therefore, do not require esthetic
surgery) among Spaniards of Caucasian ancestry. We also
sought to determine the relationship between faces that are
considered “normal” and the golden ratio.

Methods We surveyed 54 respondents (equal numbers of women
and men) between the ages of 18 and 60. The surveys followed
the visual analog scale (VAS) protocol, and 13,514 responses
were obtained. The respondents were asked to evaluate up to nine
photographed faces according to their degree of attractiveness.
Results According to the data obtained, “facial normality” or
facial beauty can be defined by the following characteristics:
(a) the sizes of the three facial segments (equal in proportion),
(b) the width of the nose (narrow in women and average in
men), and (c) the profile (straight or slightly retracted in wom-
en and straight or slightly prominent in men). In addition, five
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specific facial proportions were directly related to the golden
ratio. Thus, the concept of “normal” can be applied to 90% of
faces whose proportions fall within distinct ranges that en-
compass the value of the golden ratio.

Conclusions We conclude that a standard perception of
“facial normality” and facial beauty does exist. We also ob-
served a general correlation between specific facial propor-
tions and the golden ratio.

Level of Evidence: Not ratable.

Keywords Facial beauty - Divine proportion - Golden ratio -
Orthognathic surgery

Introduction

“The beautiful is that which pleases universally without
a concept”
Immanuel Kant

The question underlying this study is whether the parame-
ters of facial beauty can be defined.

What is considered beautiful has changed throughout histo-
ry and has been influenced by fashion trends, interests, and
needs. In ancient history, the ideals of beauty were synonymous
with fertility and nutritional reserves, as can be appreciated in
the sculpture “Venus of Willendorf” (approximately 25,000
BC), in which the genitals are perfectly detailed. Because of
fat reserves, the circumference of the hips is equal to the total
height of the statue. However, the statue does not have a face.

In Ancient Egypt (2955-332 BC), the need to represent
divinities and the abundance of food resources led to the de-
velopment of the first esthetic concept of beauty: the ideal
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female figure was slender, with small limbs, a modest bosom,
and wide hips.

The notion of beauty is intimately linked to the Maslow
pyramid (1943) [1] (Fig. 1) and the characteristics of the uni-
verse: symmetry and proportion (Phi number = 1.618).

Thus, beauty has a place among human “needs.” There is a
subjective component in the appreciation of beauty by the indi-
vidual which is molded by the individual’s cultural system and
by the survival needs and esthetic tastes of the culture and time.

If we accept that a subjective component is involved in what is
considered beautiful, are there also objective, quantifiable and
measurable parameters associated with the concept of beauty? [2].

Measuring beauty, understanding it, and framing it have been
constant goals throughout human history. Many concepts of
beauty have existed in different civilizations, some of which have
differed greatly. An attempt to establish a universal law has been
made with the divine proportion, which is found in nature, artistic
creations, designs, and, of course, the human body itself.

The divine proportion is defined by the golden ratio

(0 = # = 1.6180339...) (Fig. 2), which is an irrational
number that has been used since antiquity. This value is ob-
tained by dividing a segment in two by using the following
proportions: a/b = 1.618.

In ancient Greece, Plato (427-347 BC) related beauty with
kindness and considered these two ideals synonymous. His
book, “The Banquet,” in which beauty is widely discussed,
is subtitled, “About the Good.”

Although Aristotle (384322 BC) had already related the con-
cept of beauty to proportion and symmetry by linking art with
mathematics, the first person to study the golden ratio was Euclid
(325265 BC) in “The Elements” (definition 3 of the sixth book).

In the Middle Ages, Christianity dominated every aspect of life
in the Western world, and the concept of beauty was overruled by
divine intervention (St. Thomas Aquinas, 1223-1274 AD).

In “Human Figure” (1489), Leonardo da Vinci envisions
anatomical drawings not only as art but also as scientific ob-
servations. He uses deformed faces to illustrate the
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“grotesque” and the changes that elderly or deformed people
undergo. His standard continues to this day, and when we look
for beauty in a face, we assume that we are referring to a
young face, not an elderly one.

The economic growth of Venice and Florence during the
Renaissance facilitated a new concept of beauty. In
“Vitruvian Man,” which dates to 1489, Leonardo da Vinci
conceives of his anatomic drawings not only as art but also as
scientific observations.

Before the Industrial Revolution, clothing was tailor-made
for each individual. During the nineteenth century, however,
clothing became standardized, with sizes and proportions that
excluded people who were not physically adapted to them.
From that point on, individuals instead had to adapt to their
clothing. Thus, individuals began a quest to be included in the
“normal” group to avoid being classified, on the basis of the
now-standardized clothing, as “unattractive.” This mentality
continues today with a concept of beauty that has been dif-
fused globally through mass media. As a result, not having a
standard size has become synonymous with being
“unattractive” and has contributed to increasing numbers of
individuals living with a sense of exclusion and social anxiety.

Currently, the media create the desire to emulate this model,
not only by making people want to buy accessories (e.g., purses,
watches, jewelry, and shoes) but also by making them want their
physical traits (e.g., nose, smile, eyes, and body) to conform to a
standardized ideal. Honn [3] delineates how beauty ideals are
subject to certain fluctuations depending on fashion trends.

Even if the concept of “beauty” changes throughout history,
it tends to remain generally constant over the course of several
generations. Thus, we can consider it a cultural phenomenon,
as noted by Farkas [4], which depends on ethnicity [5].

The repeated use of the divine proportion from da Vinci’s
era up through modern times in the world of art and its rela-
tionship with beauty that extends beyond temporary trends
encourages a deeper study of this concept.

The purpose of this article is not to determine what is beau-
tiful or which measurements and proportions define beauty,
but rather to determine whether a “beauty norm” is accepted
in our culture. Do Spanish people identify the same picture of
a face as beautiful? If so, the notion of beauty could be thought
of as a universal concept throughout Spain. Thus, whether it
has a relationship with the golden ratio, as stated by Ricketts
[6], Preston [7], and Amoric [8], or on the contrary, if the
golden ratio should not be a reference in the search for
“attractive” features, as suggested by Baker and Woods [9],
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Fig. 2 The divine proportion. The total length, “a + b,” is to the longest
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Shell and Woods [10], Holland [11], Rossetti [12], and Rajiv
and Juhi [13], can be investigated. Another article will define
the measurements and proportions of the “beauty norm,” if
such a norm does in fact exist.

Our main objective is to determine whether there is a beau-
ty “norm” that is widely accepted by our society and to assess
whether it has any relationship with the golden ratio.

Secondary objectives are, in the case of a positive relation-
ship between the beauty “norm” and the golden ratio, to de-
termine the intervals of “normality” in the golden ratio and to
determine what types of nose, smile, jaw, chin, and profile are
considered the beauty “norm.”

Materials and methods
Method design and study population

A non-randomized, prospective study was performed between
September 2015 and December 2015 and was structured in
five phases:

Question creation

A questionnaire comprising all of the elements relevant to
facial esthetics (i.e., profile, forehead, nose, cheekbones, eyes,
lips, chin, and smile) was created according to the visual an-
alog scale score (VASS) protocol.

The questionnaire consisted of three parts. The first part
contained 15 questions analyzing the models from a front
view, the second part consisted of 14 questions about the
models viewed from the side, and the third part included five
questions assessing the suitability of surgical interventions.

In each part, the questions required a Likert-type answer
with five categories, wherein 1 meant “very attractive,” and 5
meant “very unattractive.” In the questions using a visual scale,
0 meant “very unattractive,” and 10 meant “very attractive.”

Within the context of the present study, “neutral” was the
central position of a given scale (e.g., in the aforementioned
Likert-type answer with five categories, “neutral” would be
3). Additionally, “normal” comprised responses of “very
attractive,” ““attractive” and “neutral.”

The questionnaire was designed so that the respondents
would reveal their subjective impression of the image. Our
goal was not to have them assess the measurements and pro-
portions but rather to determine whether the respondent con-
sidered the image (or parts of it) “very attractive,”
“attractive,” “neutral,” “unattractive,” or “very unattractive.”

Selection of the images

The studied images were taken from advertising models and
fashion magazines, among other sources, and exclusively

included models of Caucasian ancestry who appeared com-
monly in “gossip magazines” and were between 18 and
60 years old. The total number of models studied was nine.
Because this article does not aim to determine “what is
beautiful” but, rather, whether or not the “beauty criteria” are
uniform, whether the images of the models shown were modi-
fied using a computer program was irrelevant. Indeed, we could
have shown drawings, and the results would have been the same.

Data collection

A total of 54 people replied, and of those who replied, 50 filled
out nine questionnaires, one filled out eight questionnaires and
three filled out six questionnaires. In total, 466 questionnaires
and 13,514 questions were answered by participants who were
randomly selected (i.e., without consideration of their educa-
tional background). Both sexes were equally represented, and
all participants were between 18 and 60 years of age.

Data processing

A database was prepared by using a Windows Excel 2016
(Microsoft) spreadsheet from the data collected in the survey
and was then exported to the statistical package R.3.2.2 for
Windows (open software created by the R Foundation) for
analysis.

Statistical analysis

The frequencies and percentages of qualitative variables
and the means and standard deviations of quantitative
variables were calculated. To study the relationships
among qualitative ordinal variables, we used the Kendall
coefficient of correlation, which is based on the Kendall
tau coefficient and is normally used in the analysis of
concordance for attributes.

To determine whether relationships existed among the
quantitative variables, the Pearson correlation coefficient
was calculated between the variables and used as a dimension
reduction technique. Additionally, an analysis of the main
components was considered.

Analysis of the survey of facial harmony, balance,
beauty and normality: results

A study of facial harmony and balance (Q.1, 2, 13, 14, 15,
16, 17, 28, and 29)

General appearance (Fig. 3 and Table 1)

If we classified the individuals shown in the pictures into five
groups—‘“very attractive,” “attractive,” “neutral,”
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“unattractive,” and “very unattractive”—we obtained a broad
spectrum of results. The results suggested that there is no
overall accepted concept of beauty (Fig. 3).

However, if we combined the “very attractive,”
“attractive,” and “neutral” responses (i.e., those in which an
orthognathic surgical intervention would not be justified in
any case) under the label “normal” (score 1) and keep the
labels “unattractive” (score 2) and “very unattractive” (score
3) separate, the distribution of the scores related to the pictures
is shown in Table 1.

Table 1 shows that 90.09% indicated “normal,” 9.2% indi-
cated “unattractive,” and 0.71% indicated “very unattractive.”

The top percentages for “normal” were obtained for pic-
tures 1 and 3 (98.15%), and the worst result was found for
picture 8 (63.64%).

Therefore, we can conclude that our beauty model clearly
differentiates between what is attractive and what is not, but it
does not differentiate the various degrees of attractiveness or
unattractiveness.

Facial harmony and balance (Fig. 4)

Questions 2 and 17 assess the harmony and balance of the face
(front view and profile, respectively). When comparing the
answers related to these aspects, we obtained a “Kendall’s
rank correlation tau” of 0.635. Hence, we conclude that these
parameters are closely correlated.

Assessment of facial length (front view) (Fig. 5)

The images considered “very attractive” had a “neutral
length” in 68.4% of the cases. The result was considered very
attractive by 95% of respondents when we combined the con-
cepts of neutral and elongated facial length.

“Unattractive” was associated with “very elongated”
(37%) or “very short” faces (40%). Thus, 77% of the

Interviewee

Number of the picture

Fig. 3 There is a wide spread in the results when the models are rated as

” 2

Table 1 Classification into three categories: “normal” (score 1),
“unattractive” (score 2) and “very unattractive” (score 3). Comparison
of the group of normal men (“very attractive,” “attractive,” and
“neutral”) with the groups of unattractive men (“unattractive” and
“very unattractive”) reveals homogenous judgment

Score  Picture n°® Total
1 2 3 4 5 6 7 8 9
1 53 45 51 47 53 51 31 20 31 382(90.09%)
2 o 9 3 7 0 2 5 12 1 3909.2%)
3 1 0o 0 0 1 0 0 1 0 3(0.71%)

Total 54 54 54 54 54 53 36 33 32

respondents considered the face “very unattractive” if it was
determined to be “very long” or “very short.”

Clear associations were found between attractiveness with
neutral or elongated facial length and between “very
unattractive” and faces that were perceived to be “very long”
or “very short.”

Facial width

The survey respondents found a “very narrow” face to be
“unattractive” (42%) or “very unattractive” (40%), and 91%
thought that attractive faces were “wide” (34%), “neutral”
(43%) or “narrow” (14%).

Balance of the horizontal thirds of the face (front view)
(Fig. 6)

The question asked to develop Fig. 6 was as follows: Which
third of the face appears to be dominant? Beauty was related to
balanced faces or faces that were dominated by the upper third
of the face in 76.4% of the cases. Indeed, 98% of those who
considered the image to be “very unattractive” (68%) or
“unattractive” (30%) judged that the lower third dominated
the image. Thus, as the importance of the lower third of the
face increases, so does the perception of it being “unattractive.”

2 4 6 8 10

“very attractive,” “attractive,” “neutral,” “unattractive,” and “very
unattractive”

Fig. 4 Facial harmony and balance. Harmony and facial balance were
very closely related when considering both the front view and the profile

@ Springer
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Fig. 5 Facial length (front view). S-
Faces considered to be of =
“neutral” length were deemed -
“attractive” or “very attractive.” @
Faces considered to be “very
long” or “very short” were 3
deemed “unattractive” or “very o
o S
unattractive
o
<
o o
Appearance

Assessment of the profile (Fig. 7)

More than 98% of the respondents who deemed the model
shown in the picture to be “very attractive” considered the
model to have a “very attractive” profile.

This percentage decreased considerably in the rest of the
cases. Indeed, almost 100% of the people who considered the
model to be “very unattractive” deemed the profile to be “very
unattractive.”

Assessment of facial length (profile) (Fig. 8)

None of the respondents identified a face of “neutral” length
as “very unattractive,” whereas 90% of them considered faces
that were of “neutral” length to be “very attractive.”

Assessment of “beauty” in relation to profile (Fig. 9)

The “unattractive” rating was related to “very sunken” or
prominent profiles in 89% of the cases. A prominent
profile was considered “unattractive” (40%) and “very
unattractive” by 49%. None of the models was consid-
ered “very unattractive” when the profile was considered

Fig. 6 Balance of the horizontal S -
thirds of the face (front view). .
Faces with balance among the o
thirds were considered o
“attractive” or “very attractive,”
whereas those with a predominant 3
lower third were considered 2
“unattractive” or “very o
unattractive” -
< -
o s
Appearance

m Very long
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@ Neutral
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@ Very short

attractive
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Neutral
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“neutral,” and none of the respondents who judged the
profile to be “prominent” thought that the model was
“very attractive.”

Assessment of the forehead (Q.3 and 18) (Fig. 10)

A “small” or “very small” forehead was related to the
“unattractive” rating (82%), whereas a “neutral” or “large”
forehead was related to beauty (76.5%).

In the side view, 91% correlated “small” or “very small”
foreheads with “unattractive” or “very unattractive.” None of
the respondents related a “small” forehead with the “very
attractive rating.”

Assessment of the eyebrows (Q.5)

Almost 80% of those who thought the models were “very
attractive,” “attractive” or “neutral” judged the gap between
the eyebrows as “neutral.” When the models were seen as
“unattractive” or “very unattractive,” over 100% of respon-
dents thought that the eyebrows were “too close.”

® Balanced
O Top

@ Medium
| Lower

Attractive

Very Neutral Unattractive Very

unattractive
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Fig. 7 Assessment of the profile. S -
Models with a “very attractive” - ; X?{ég:;;idlva
profile were considered “very @ Neutral
attractive,” and those with a “very & ®m Unattractive
unattractive” profile were @ Very unattractive
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&
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A n A 2
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Assessment of the eyes (Q.6-20) (Fig. 11)

Almost 57% of those who considered the model to be “very
unattractive” thought that the eyes were “small,” and 100%
of respondents correlated “sunken” or “very sunken” eyes
with a “very unattractive” rating. In contrast, 100% of those
who thought that the model was “very attractive,”
“attractive,” or “neutral” reckoned that the eyes were of
“regular” or “big” size.

Assessment of the nose (Q.7, 8, 21, and 22)

Of those who thought that the model was “very attractive,”
“attractive,” or “neutral,” 97.3% considered the size of the
nose to be “neutral” or “small.” However, almost 100% of
the respondents who considered her “very unattractive”
thought that the nose was “big” or “very big.”

Regarding the width of the nose, almost 80% of those who
judged it “unattractive” or “very unattractive” concluded that
it was “very wide.” In contrast, 75% of those who said that the
model was “very attractive” considered the nose to be “very
narrow.”

Nose size (front view) (Fig. 12)

“Large” or “very large” noses were associated with the
“unattractive” rating. “Small” or “neutral” noses were asso-
ciated with the “attractive” and “very attractive” ratings.

Nasal width (Fig. 13)

“Very wide” noses were considered “unattractive” or “very
unattractive” (80%), whereas “neutral” or “narrow” noses
were considered “attractive” or “very attractive” (70%).
“Very narrow” noses were never considered “unattractive”
or “very unattractive.”

Assessment of the lips (Q.9, 10, 22, 24, and 25):
Lip thickness (Fig. 14)

Of those who qualified the model as “very unattractive,” 100%
noted that the model’s lips were “thin” or “very thin.” However,
almost 95% of those who qualified the model as “very
attractive” stated that the model’s lips were “neutral,” “thick,”

Fig. 8 Assessment of facial 8 - Vervi
length (profile). A “neutral” . ; Eﬁ)’:{gg{‘egd
leggth was never asi001ated with & o = @ Neutral
a “very unattractive” appearance @ . ®m Short
@ Very short
8 -
B

o 4

<

o | i

) j

Appearance Very  Attractive Neutral Unattractive  Very
attractive unattractive
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Fig. 9 Assessment of “beauty” 8 -
in relation to the facial profile. - | m Very sunken
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or “very thick.” None of the people who described the lips as
“thick” thought that the model was “very unattractive.”

Lip protrusion (Fig. 15)

Those who qualified the lips as “protruding” found the model
to be “very attractive” at the rate of 80%. All of the surveyed
respondents indicated that the model was “very unattractive”
when the lips pictured were “sunken” or “very sunken.” None
of those who classified the lips as “protruding” associated the
model with being “very unattractive.”

Assessment of the upper lip (Fig. 16)

The respondents associated a “very attractive” model with a
“thick” upper lip at the rate of 80% and 0% associated a “very
attractive” rating with a “very thin” upper lip.

Protrusion of the upper lip (Fig. 17)

“Sunken” lips were considered “very unattractive” for 79% of

the respondents. In contrast, 100% of the respondents consid-
ered “protruding” or “neutral” lips to be “attractive.”

Fig. 10 Assessment of the S -
forehead. “Small” and “very -
small” foreheads were considered
“unattractive” or “very 8 -
unattractive”
ae

Q

<

c —

Appearance  Very large Large

Assessment of the smile (Q.11 and 26)

Those who considered the model “very attractive,”
“attractive,” or “neutral” thought that the smile was “very
attractive” at a rate of 98%. Similarly, 87% of those who
judged the model to be “very unattractive” or “unattractive”
considered the smile to be “very unattractive” or
“unattractive.”

Smile assessment (front view) (Fig. 18)

None of the people who qualified the smile as “very
attractive” considered the model to be “very unattractive.”
Thus, the smile is a key factor in the appreciation of beauty.

Smile assessment (profile) (Fig. 19)

From the side view, 100% of the people who considered
the smile to be “unattractive” or “very unattractive”
stated that the model’s profile was “unattractive” or
“very unattractive.”
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@ Neutral
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@ Very unattractive

Neutral Small Very small

@ Springer



Eur J Plast Surg (2018) 41:189-206

196
Fig. 11 Assessment of the eyes. 8 -
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Assessment of the chin (Q.12 and 27) (Fig. 20)

A very prominent chin or very retracted chin was considered
“unattractive” or “very unattractive” in every instance.

The percentage of respondents who considered a “neutral”
or “prominent” chin as “very attractive.” very high: over 90%
Almost 100% of the people who qualified the chin as “very
prominent” or “very sunken” described the model as
“unattractive” or “very unattractive” (Fig. 20).

Study on the predisposition to undergo a surgical
intervention (Q.30 and 33) (Figs. 21 and 22)

Of those who considered the model to be “very attractive” or
“attractive,” 95% did not think that they would want to be op-
erated on if they were in the model’s situation. However, 70% of
those who deemed the model to be “unattractive” or “very
unattractive” indicated that they would want surgery (Fig. 21).

When we related the desire to be operated on with the
appreciation of beauty, we obtained a “Kendall’s rank corre-
lation tau” of 0.825.

JJHL N

Very
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For the question, “If you were the person in the pic-
ture, would you undergo surgery?”, we limited the pos-
sible answers to “Yes” or “No.” When asked this ques-
tion, 95% of respondents gave a negative answer when
the model was seen as “very attractive,” and 80% gave a
positive answer when the model was seen as “very
unattractive.” Figure 22 clearly shows that the desire to
undergo surgery decreased as the degree of perceived
attractiveness increased and that as the perception of un-
attractiveness increased, the desire to undergo surgery
also increased.

Analysis of the golden ratio according to Ricketts
Method design and study population

Selection of candidates

The study design was descriptive. We chose 65 female models

and 50 male models of Caucasian ancestry who were 18 to
60 years of age and had appeared in fashion magazines, and

Fig. 12 Size of the nose (front S -
view). “Big” and “very big” - | Very large
noses were considered O Large
“unattractive” or “very 8 & Neutral
unattractive” | Small
° @ Very small
-
O
2
g -
(= .
«
o d =
Appearance Very  Attractive Neutral Unattractive  Very
attractive unattractive
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Fig. 13 Nasal width. “Narrow” 8 -
and “‘very narrow” noses were -
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“very attractive” faces 8
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Appearance

who were assessed as ‘“normal” by at least 75% of the respon-
dents. Measurements were made in December 2015.

Selection of proportions

Six proportions (Fig. 23) were measured according to
Ricketts; an additional seventh proportion on profile pictures
was also determined (Fig. 24).

PD1  Trichion—pupil to pupil-chin

PD2  Trichion—base of the nose to base of the nose—chin

PD3  Bi-pupil line-base of the nose to base of the nose-chin

PD4  Bi-pupil linelip corner to lip corner—chin

PD5 Bi-pupil line-base of the nose to base of the nose—lip
corner

PD6 Base of the noselip corner to lip corner—chin

PD7 Base of the ear—lateral canthus to lateral canthus—base
of the nose

Data processing

A database was prepared in an Excel 2016 for PC (Microsoft)
spreadsheet that contained the seven measurements

Fig. 14 Lip thickness. “Thin” 8 -
and “very thin” lips were .
associated with “unattractive” o
and “very unattractive” faces. @© 7
“Thick” lips were associated with
“attractive” and “very attractive” S -
faces
P

Q

-3

° —

Appearance

Very wide

m Very attractive
O Attractive

@ Neutral
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@ Very unattractive

Neutral

Wide Narrow Very narrow

determined for each picture. The database was then exported
to the statistical package R.3.2.2 for Windows (open software
created by the R Foundation).

Statistical analysis

The two most highly correlated variables are PD2 and PD3,
which exhibited a correlation of — 0.67, and the least correlated
variables are PD1 and PD5, with a correlation of 0.01 (Table 2).

For N = 115, from 0.4 onward, the Pearson correlation
coefficient was significant at 99%. The graphic representation
can be seen in Fig. 25.

Considering the sex of the models (Table 3):

For men (N = 50), the results were significant at a confi-
dence level of 99%, corresponding to a coefficient of 0.5. For
women (N = 65), the results were significant based on a coef-
ficient of 0.45.

» PDI did not have a strong correlation in either sex with any
other variable. This measurement will need to be studied
further.

*  PD2 was correlated with PD3 and PD4 in both sexes, al-
though the correlations were stronger in men. Hence, we
further studied only one of these three variables (Fig. 26).

m Very thick
0 Thick

@ Neutral
® Thin

@ Very thin

Attractive  Neutral Unattractive

Very
attractive

Very
unattractive
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Fig. 15 Lip protrusion. S -
“Sunken” and “very sunken” lips = ; '\,/fg r&f’ ?r:fgumng
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unattractive” or “very © = Sunken
unattractive” faces. “Protruded” [= @ Very sunken
lips were linked to “attractive” S -
faces
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2
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Appearance Very  Attractive Neutral Unattractive  Very
attractive unattractive

* PD5 and PD6 had correlations stronger than 0.5 in both
groups. The graphic representation can be seen in Fig. 27.

Analysis of main components

For the data on men, 97% of the data variability was explained
by three main components:

* The first main component refers to variables PD2, PD3,
and PD4, which explained 49.22% of the variability.

* The second main component refers to variables PD5 and
PD6, which explained 29.57% of the variability.

* The third main component refers to variable PD1, which
explained 18.43% of the variability.

For the data on women, three main components explained
91% of the data variability:

* The first main component refers to variables PD2, PD3,
and PD4, which explained 46.66% of the variability.

* The second main component refers to variables PD5 and
PD6, which explained 26.93% of the variability.

Fig. 16 Assessment of the upper 8 -
lip. A “very thin” upper lip was -
never considered “attractive”

%
60
|

40
1

20
1

o

* The third main component refers to variable PD1, which
explained 17.12% of the variability.

Discussion
Analysis of the survey on facial normality

Questions 1, 2, 13, 14, 15, 16, 17, 28, and 29 investigated the
perceptions of harmony and facial balance.

The first and second questions led us to think, similarly to
Perrett [14], that not everyone applies the same criteria to the
same picture. However, combining the “very attractive,”
“attractive,” and “neutral” responses resulted in a “normal” in-
terval accounting for 90.07% of the answers. Thus, we can state,
as has Duggal [15], that “facial normality” does, in fact, exist.

However, Anic-Mildsevic [16] has found that a facial beau-
ty standard that is applicable to different Caucasian popula-
tions does not exist. In his study, almost all of the variables
relating to soft tissues differed significantly (P = 0.000) be-
tween Croatian and Caucasian American women, except for
the true vertical line (TVL)-nasal tip (NT) measurement

m Very attractive

Upperlip
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Fig. 17 Protrusion of the upper S
lip. A “very sunken” upper lip - m Very protruding
was qualified as “very 1 Protruding
unattractive.” A “protruded” or S - @ Neutral
“neutral” upper lip was linked to = Sunken
“attractive” or “very attractive” @ Very sunken
faces 3 H
P4

(=

<

N d

o .

Appearance Very Attractive  Neutral  Unattractive  Very
attractive unattractive

(0.096). Among men, the nose-lip angle was the only variable
that did not differ significantly between the two populations.

A face that is of “neutral” length or “slightly long” (questions
13 and 28) was related to “beauty,” whereas “very long” or
“very short” faces were associated with the “unattractive” rating.

Michiels [17] studied the facial attractiveness of Caucasian
women and has observed that as the vertical measurement
increases, class Il became more important.

Regarding the width of the face, (questions 14 and 16),
ratings of “very attractive,” “attractive,” and “neutral” (which
we have combined under the heading of “normal”) were as-
sociated with “neutral” width or “slightly wide.” In contrast,
“unattractive” or “very unattractive” faces were deemed to be
either “too narrow” or “too wide.”

Correlating variables relating to the front view and profile
balance (questions 2 and 17), Kendall’s rank correlation tau
confirmed that our correlation hypothesis is true because the
parameter differs from 0. The value is 0.635.

Facial symmetry was studied by Prokopakis [18].
However, in our study, facial symmetry was not considered.
Soler [19] has found that, among Spaniards, a certain degree
of asymmetry with a right side prominence is considered
“attractive” among men. Similarly, Swaddle [20] has stated
that symmetry is not always a synonym for beauty. Although
some beauty is related to symmetry, perfect symmetry is

Fig. 18 Smile assessment (front S
view). When the smile was rated -
as “very attractive,” the model

was also considered “very &
attractive”
8 —
0
2
? -
QS
&
O -
Appearance

attractive

displeasing and is associated with an artificial face or one that
is “cold” and lacking humanity.

The side view (question 16) is tightly linked with beauty:
people are equally deemed to be either “very attractive” or
“very unattractive” on the basis of their profile or side view.

As the side view evolves toward “very prominent” or “very
sunken,” the perception of unattractiveness increases. Filho
[21] conducted an interesting study in which the side views
of five pictures were modified with the program Deformer 2.0,
and a before/after comparison when adapting it to a ratio close
to 1.618 was performed. Chi-square analysis revealed a posi-
tive correlation between the golden ratio and esthetic appreci-
ation. Knight [22] has observed that increments of over five
degrees of the A point, nasion, B point (ANB) angle are con-
sidered less attractive. Furthermore, an increase in the length
of the bottom third of the face is considered less attractive in
women, whereas a decrease in that length makes men less
attractive. Erbay [23] has studied Anatolic Turkish women,
for whom an attractive side view was defined by a small nose,
protruding lips (according to the Ricketts norm) and a slightly
sunken profile.

Analyzing the balance among each third of the face (ques-
tion 15) demonstrated that balanced faces corresponded to
people who were judged to be “very attractive,” whereas un-
balanced faces were deemed “very unattractive.”

m Very attractive
O Attractive

@ Neutral

= Unattractive

@ Very unattractive

Very  Attractive Neutral Unattractive Very

unattractive
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Fig. 19 Smile assessment
(profile). 75% of the respondents
qualified the model as
“unattractive” if the smile was
rated as “unattractive” or “very
unattractive”

Fig. 20 Assessment of the chin
(front view). 90% of the
respondents qualified
“prominent” chins as being
“unattractive” or “very
unattractive.” Similarly, 78% of
the respondents who considered
the chin to be “very prominent”
rated the model as “unattractive”
or “very unattractive”

Fig. 21 Predisposition for
undergoing surgical intervention.
The perception of
unattractiveness was related to the
predisposition for undergoing
surgery with a Kendall’s rank
correlation coefficient of 0.825
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Fig. 22 “If you were the person 8 _
on the picture, would you -
undergo surgery?” Over 95% of

those who considered the model 8

to be “attractive” or “very

attractive” would not undergo

surgery, whereas 73% of those

who considered the model to be e
“very unattractive” would

20 40 60

Appearance

Fig. 23 Divine proportion, front
view

Johnston [24] found that a decrease in the lower third is
perceived as more attractive than an increase in the lower third.
Sheideman [25] further found that the length of the horizontal
soft tissues of the mandibular protuberance has an effect similar
to that explained by the balance among the thirds.

Fig. 24 Divine proportion, lateral view

Very
attractive

®m No
m Yes

Attractive Neutral Unattractive Very

unattractive

1:31,701/21,277=1,49
2:34939 /18 =1,94
3:18 /13,7 =1,31
4:19,593 /12,107 = 1,62
5:13,7 /5,894 =232
6:12,107 /5,894 = 2,05

Mesaros [26] has evaluated attractiveness by using an
image-based questionnaire and has found that faces are con-
sidered “more attractive” when the top third is dominant and
“less attractive” when the bottom third is dominant. This find-
ing corroborates the inverse correlation between beauty per-
ception and the desire to be operated on (question 33) obtained
in this work.

Table 2 Correlation with the divine proportion according to Ricketts

PDI PD2 PD3 PD4 PD5 PD6
PD1 1.00 —0.55 0.10 -0.19 0.01 0.22
PD2 —0.55 1.00 —0.67 0.64 0.52 -0.23
PD3 0.10 —0.67 1.00 —0.58 —0.63 0.06
PD4 —0.19 0.64 —0.58 1.00 0.16 -0.59

PD5 0.01 0.52
PD6 0.22

-0.63 0.16 1.00 0.54
-023 006  —-0.59 0.54 1.00
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Fig. 25 Correlation calculations: PD3-PD2 = — 0.67. PD1-PD5 = 0.01

The forehead of the face was assessed in questions 3 and
18. When the forehead was “big” or “neutral,” the model was
seen as “very attractive,” and as the forehead became smaller,
it was considered to be “unattractive.”

The eyebrows were covered in questions 4, 5, and 19.
Eyebrows were considered “normal” in 80% of the cases
when they were a certain distance apart and thin. The percent-
age of “unattractive” and “very unattractive” answers in-
creased to 100% as the eyebrows became closer and thicker.

The eyes were assessed in question 6. Clear correlations
were found between eye size and beauty, on one hand, and
between how sunken the eyes were and “unattractiveness,” on
the other hand (question 20). Neutral or large eyes were seen
as “attractive” or “very attractive,” whereas small or sunken
eyes were seen as “unattractive” or “very unattractive.” Rhee
[27] investigated the configuration of beautiful eyes among
different races.

Mc Curdy [28] considers the eyes to be the most important
element in beauty perception.

In our study, we did not consider the effect of the distance
between the eyes. Faure [29] modified facial images through
“morphing” the distance between the eyes and discovered that
facial esthetics are negatively affected as the distance increases.
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This effect has been found to be significant by using analysis of
variance (ANOVA) and T test (P < 001).

The nose was assessed in questions 7 and 21. “Neutral” or
“slightly small” noses were considered to be “very attractive”
or “attractive,” whereas “big” or “very big” noses were con-
sidered “unattractive.” When studying the width of the nose
(question 8), beauty was found to be associated with “neutral”
or “narrow” noses.

Devcic [30] investigated the relationship between nasal
projection and facial attractiveness and found a positive cor-
relation with the ideal measurements proposed by Good and
Crumley and no correlation with those proposed by Simons,
Baum, and Powell.

The lips were studied in questions 9, 10, 23, 24, and 25.
“Neutral” or “thick” lips were associated with beauty, and
“thin” or “very thin” lips were associated with an
“unattractive” rating.

Regarding protrusion of the lips (question 24), a relation-
ship was found between “very attractive” and “attractive” and
protruded or very protruded lips, a result consistent with find-
ings of Yu Xin [31]. Modarai [32] has studied the position of
the lower lip in relation to the chin and has found that a pro-
truding position of the lower lip is usually preferred.

Table 3  Correlation calculations considering gender

Men Women

PD1 PD2 PD3 PD4 PD5 PD6 PD1 PD2 PD3 PD4 PD5 PD6
PD1 1.00 —0.56 0.07 —0.11 0.03 0.09 1.00 —0.36 0.05 —0.06 —0.04 0.06
PD2 —0.56 1.00 —0.81 0.70 0.42 —0.26 —-0.36 1.00 —0.68 0.59 0.70 -0.03
PD3 0.07 —0.81 1.00 —-0.74 —0.66 0.16 0.05 —0.68 1.00 —0.55 —0.62 —0.01
PD4 —0.11 0.70 —0.74 1.00 0.10 -0.74 —0.06 0.59 —0.55 1.00 0.24 —-0.49
PD5 0.03 0.42 —0.66 0.10 1.00 0.52 —0.04 0.70 —0.62 0.24 1.00 0.57
PD6 0.09 —0.26 0.16 -0.74 0.52 1.00 0.06 —0.03 —-0.01 —0.49 0.57 1.00
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Fig. 26 Correlation calculations. PD2-PD3: &' =—0.81 and @ = — 0.68. PD2-PD4: & = 0.70 and @ = 0.59

Questions 11 and 26 addressed the smile. A large percent-
age (70%) of the respondents in our study associated a “very
attractive” model with a “very attractive” smile.

Murthy [33] determined that 25% of “attractive” smiles
follow the golden ratio in terms of their width from the
front view. However, Mahshid [34] did not find a corre-
lation between the golden ratio and an esthetically pleas-
ant smile.

The chin was studied in questions 12 and 27. We found that
in 60% of cases, a “neutral” or “slightly protruded” chin was
associated with a “neutral,” “attractive” or “very attractive”
model.

Macias Gago [35] used Wilcoxon’s W non-parametric test
(median comparison) technique, and Modarai [32] found that
“more attractive” women have a slightly retruded jaw compared
with the maxillary (tendency to class II). In contrast, men who
were deemed “more attractive” had a more “straight” or
“aligned” face with a “prominent” chin (tendency to class III).
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The chin, upper lip and nose were identified as the parts of the
face with the greatest effect on the perception of beauty.

Lastly, Nomura [36] studied the side view of the
face and found quantifiable differences (P < 0.001) de-
pending on the ancestry and sex of the surveyed
respondents.

In contrast, Zhao [37] has found that, within the Han ethnic
group, the facial proportions considered attractive are similar
to those deemed to be attractive in Caucasian populations.

The golden ratio

When investigating the relationship between beauty and the
golden ratio, two goals were defined: first, to determine
whether an interval existed within which there was a qualified
majority and, second, to determine whether correlations might
exist that could allow the number of variables we study to be
decreased.
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Fig. 27 Correlation calculations. PD2-PD5: & = 0.42 and @ = 0.70. PD5-PD6: &' = 0.52 and Q@ = 0.57
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Table 4  Confidence intervals by gender

Men ‘Women

90% 95% 99% 90% 95% 99%
PDI1 [1.56-1.90] [1.53-1.93] [1.47-1.99] [1.34-1.83] [1.29-1.88] [1.20-1.97]
PD2 [1.56-1.89] [1.53-1.92] [1.46-1.99 [1.59-2.13] [1.54-2.19] [1.44-2.29]
PD3 [1.20-1.59] [1.16-1.62] [1.09-1.70] [1.09-1.66] [1.03-1.72] [0.92-1.83]
PD4 [1.32-1.74] [1.28-1.78] [1.20-1.86] [1.30-1.99] [1.23-2.06] [1.10-2.19]
PD5 [1.82-2.72] [1.73-2.81] [1.57-2.97] [1.69-2.73] [1.59-2.83] [1.40-3.03]
PD6 [1.76-2.57] [1.68-2.65] [1.52-2.80] [1.58-2.36] [1.51-2.43] [1.36-2.58]

Table of correlations

As the correlation between two variables increases, the Pearson
coefficient approaches 1 or — 1. If the variables are independent,
this coefficient will be 0. The two variables that were most
closely correlated are PD2 and PD3 (— 0.67), and the variables
that were least strongly correlated are PD1 and PDS5.

When we differentiated by sex, PD1 did not have a
strong correlation with any other variable. In contrast,
PD2 correlated with PD3 and PD4 in both sexes.
Furthermore, PD5 and PD6 maintained a correlation
greater than 0.5 in both sexes.

Analyzing the main components allowed us to reduce
the dimensions for both men and women to four variables
in the front view images (PD1, PD2, PD5, and PD6, thus
explaining 97% of the data variability) and PP1 in the
side-view pictures.

Confidence interval (Table 4)

Pancherz [38] identified the interval from 0.3 to 7.8 for men
and from 0.2 to 11.2 for women. Jahanbin [39] obtained a

PD1

PP1 PD2

PD6 PD5

value of 1.58 for trichion—pupil to pupil-chin and for
trichion—base of the nose to base of the nose—chin.

In our study, the intervals differed for each variable and
sex. The values are shown in Table 4, thus allowing us to
visualize them by using a pentagon to help quickly observe
the model’s facial balance. With 99% confidence, the golden
ratio was within virtually every interval (Fig. 28).

Conclusion

The goal of this article was not to determine the nature of
beauty quantitatively but rather to verify whether a “model
of beauty” in Spanish society exists. Thus, the selection of
the pictures shown to the respondents was not key to the study
because its purpose was simply to identify whether all of the
respondents perceived the models’ traits as beautiful. That is,
this work aimed not to elucidate what constitutes a “thick lip”
but rather to determine whether everyone perceived that the
lip in a given picture looks “thick.”

From a surgical perspective, this issue is important. If this
uniform general appreciation does indeed exist, we could

PD1

PP1 PD2

PD6 PDS

Men
Fig. 28 Intervals of normality for the divine proportion
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Fig. 29 Before and after surgery

quantify it and then later determine the therapeutic procedures
that should be considered to achieve the “common ideal.” If
there is no canon, the physical traits that are considered
“beautiful” might be entirely subjective.

We can consider the case in which a surgical candidate
adheres to one ideal of beauty and hopes that surgery will
correct a perceived physical flaw or impediment. However,
this ideal may not be technically feasible. In this case, both
the candidate and surgeon must make informed and well-
considered choices regarding the surgical procedures to attain
the most healthful and satisfactory outcomes.

On the basis of our results, we conclude that the concept of
beauty is not linear. Instead, it comprises intervals within
which we can define a face as balanced and that can be further
subdivided into “neutral,” “attractive,” and “very attractive.”

Khosravanifard [40] published a study describing how a
retruded jaw is linked to unattractiveness and how beauty is
linked to slightly prominent noses, protruded upper lips, and
an inter-lip line located halfway between the chin and the
nose. Additionally, that study indicated that straight side-
view profiles or profiles with slightly protruding chins are
considered more attractive in men.

Within a balanced face, partial disproportions can exist and
constitute a harmonic whole if they are compensated for by
other pleasing elements on the face. Even if the face is partial-
ly unbalanced, it can be perceived as attractive. The cultural

system in which the individual is immersed also influences
their perception of beauty. Although we perceive it uncon-
sciously, some “liking” occurs when we observe faces whose
proportions closely resemble the golden ratio. An attractive
face must also be perceived as having a balanced composition.

According to our study, a balanced face has the following
characteristics (Fig. 29):

Men

Balanced facial thirds

Neutral nose or slightly narrow

Eyes not sunken

Protruded lips

Straight side-view profile or chin slightly protruding or
slightly back

RAEEE i e

Women

Balanced or lower third slightly diminished

Narrow nose

Big eyes that are not sunken

Very protruded lips

Straight side profile or chin slightly protruding or slightly
back

RAEEER L e

The notion of esthetics or a balanced face is slightly corre-
lated with the golden ratio.

Among the proportions proposed by Ricketts, we can re-
strict studies to four front-view proportions:

PF1: scalp—pupil to pupil-chin

PF2: scalp—base of the nose to base of the nose—chin
PF5: bi-pupil line—base of nose to base of nose—lip corner
PF6: base of nose-lip corner to lip corner-chin

b .

To these, we should add another proportion in the side-
view profile:

5. PP1: base of the ear-palpebral angle to palpebral angle-
base of the nose

Each one of these proportions should be associated with a
“normality interval” (Table 4).

The desire to improve one’s appearance by means of sur-
gery is intimately linked to appreciating a proportion as “very
unattractive.” In this case, “unattractiveness” is recognized,
and people are aware that it can be improved through surgery.
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