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Abstract

Objectives: This study explores the influence of the golden ratio on aesthetic perception, focusing on facial features such as
the nasal index, nasooral ratio, and upper-to-lower lip thickness ratio. The aim is to identify patterns in individuals' aesthet-
ic preferences and examine correlations with demographic factors such as gender, educational background, and interest in
visual arts.

Methods: Facial images, both digitally altered and hand-drawn, were manipulated to create variations in anthropometric meas-
urements. A questionnaire featuring these images was distributed among adults in various social settings. Statistical analyses
included chi-squared tests to compare aesthetic preferences across demographic groups and correlation coefficients to assess the
relationships between binary aesthetic choices and demographic factors.

Results: Significant differences in aesthetic preferences were found based on respondents’ educational background and
interest in visual arts. Males exhibited a stronger preference for golden ratio proportions in nasal and nasooral features, while
females demonstrated more variable preferences depending on the specific facial feature. Higher education levels and greater
interest in visual arts were consistently associated with a stronger inclination towards selecting golden ratio proportions.

Conclusion: Education and exposure to the arts significantly influence aesthetic preferences, highlighting the impact of
social factors on beauty perception. The use of digitally manipulated and hand-drawn images provided a controlled setting
for testing the golden ratio and other proportions, ensuring consistency in the study. Future research incorporating real-life

Introduction

Throughout history, the human body has been a focal
point of investigation in the study of aesthetics and beau-
ty. Although each era has adopted its own unique
approach to analyzing and interpreting the human form,
fundamental anatomical principles have consistently
played a key role in these assessments.!" However, a uni-
versal standard for beauty has yet to be established.
Among various aspects of human beauty, facial aesthetics
are often considered more influential than the body.™”
One theory suggests that the beauty of the human face is
largely derived from the golden ratio.”!

The golden ratio, a concept long recognized in
physics and mathematics, is represented by the value
®=1.6180339887. It is defined as the ratio where the pro-
portion of the longer segment of a line to the shorter seg-
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images may further enhance our understanding of the mechanisms behind aesthetic perception.
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ment is the same as the proportion of the whole line to the
longer segment® This ratio has been employed by
numerous artists throughout history to create what are
considered ideal works of art. Today, the golden ratio is
increasingly being applied in plastic and reconstructive
surgery to achieve aesthetically pleasing results.

In this study, we aim to investigate whether the gold-
en ratio and other facial proportions influence individu-
als’ perception of beauty. By exploring this relationship,
we hope to provide the scientific community and the
general public with more accurate and objective infor-
mation on this subject. Furthermore, we anticipate that
our findings will help guide individuals in making
informed decisions before undergoing aesthetic proce-
dures, reducing the risk of misconceptions regarding
beauty standards.
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Materials and Methods

A total of 384 volunteers participated to the study. Among
the participants, 219 were female and 165 were male, with
an average age of 32.5+8.7 years. The average age for
males was 32.6+9.2, while for females it was 32.5+8.6
years. Participants were categorized into three groups
based on their educational background: the first group
consisted of individuals with a high school diploma or
lower, the second group included those with a bachelor’s
degree, and the third group comprised individuals with
master’s or doctoral degrees. Of the volunteers, 87 had a
high school diploma or lower, 228 held a bachelor’s
degree, and 69 had a master’s or doctoral degree.

Participants were also asked about their interest in
visual arts, such as sculpture, painting, photography, cine-
ma, and design. Among them, 175 indicated an interest in
visual arts, while 209 stated they had no interest.

"To assess aesthetic perception, a facial image that rep-
resented aesthetic beauty, as judged by a professional artist,
was created both digitally and freehand. This image, pos-
sessing proportions associated with beauty, was modified
by altering specific anthropometric measurements related
to the nose, resulting in a series of images. Throughout
these images, parameters such as forehead height, forehead
width, eye width (right and left), interocular distance, upper
facial width, lower facial width, and lower facial height were
kept constant. A total of 20 images were produced using
both digital and hand-drawn techniques.

In the digital images, the nasal index (the ratio of
nasal length to nasal width) and the upper-to-lower lip
thickness ratio were adjusted to conform to the golden
ratio and other specified proportions. For the hand-
drawn images, the nasooral ratio (the ratio of mouth
width to nasal width) was created by a professional artist
according to the golden ratio and related proportions.
These images were then incorporated into a question-
naire format, presenting multiple-choice options for par-
ticipants. Volunteers were asked to select the most aes-
thetically pleasing option for the nasal index, nasooral
index, and upper-to-lower lip thickness ratio in both
male and female faces.

Additionally, demographic information such as age,
gender, educational level, and interest in visual arts was
collected.

For the male nasal index question, four images were
created digitally, each illustrating different nasal length-
to-nasal width ratios (nasal index) of 1.5, 1.618 (the gold-
en ratio), 1.7, and 1.8 (Figure 1). Option A corresponded

to a ratio of 1.5, Option B to 1.618 (the golden ratio),
Option C to 1.7, and Option D to 1.8.

Similarly, for the female nasal index, four images
were created digitally using the same ratios (Figure 2).
Option A corresponded to a ratio of 1.5, Option B to
1.618 (the golden ratio), Option C to 1.7, and Option D
to 1.8.

For the male nasooral ratio question, four freehand-
drawn images were prepared, each depicting different
mouth width-to-nasal width ratdos of 1, 1.2, 1.618 (the
golden ratio), and 1.8 (Figure 3). Option A represented a
ratio of 1, Option B 1.2, Option C 1.618 (the golden ratio),
and Option D 1.8.

Similarly, for the female nasooral ratio, four images
were prepared in the same manner, using the same ratios
(Figure 4). However, in this case, Option A had a ratio of
1.8, Option B 1.618 (the golden ratio), Option C 1.2, and
Option D 1.

To assess the ratio of upper lip thickness to lower lip
thickness, four images were produced with ratios setat 1.5,
1.618 (the golden ratio), 1.7, and 1.8 (Figure 5). Option A
was assigned a ratio of 1.7, Option B 1.8, Option C 1.5,
and Option D 1.618 (the golden ratio).

The questionnaires were then duplicated in black and
white to ensure consistency with the charcoal drawings.
These were distributed in crowded social venues, such as
shopping malls and hospitals, targeting individuals aged
18 and above. After collecting responses from partici-
pants who volunteered for the study, the data was
entered into a computerized system and analyzed statis-
tically. The results were expressed as numbers and per-
centages (%).

For comparing categorical data between groups, the
chi-squared test was used to examine differences in aes-
thetic preferences based on demographic characteristics.
"The Phi coefficient (Cramer’s V) was employed to assess
the relationships between binary (yes/no) categorical vari-
ables. The point-biserial correlation coefficient (rrb) was
used to evaluate the relationship between binary (yes/no)
nominal data and ordinal rankings.

Statistical analysis was performed with IBM SPSS
(Statistical Package for the Social Sciences) Statistics
Version 22.0 (Armonk, NY, USA), with a significance
level of p<0.05 considered statistically significant.

Results

In our study, we calculated that 384 participants would be
needed based on the assumption of a 50% correct identi-
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Figure 1a-d. Pictures for evaluating
nasal index in men.

Figure 2a-d. Pictures for evaluating
the nasal index in women.
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4
Figure 3a-d. Pictures for evaluating
the nasooral index in men.
a
4
Figure 4a-d. Pictures for evaluating
the nasooral index in women.
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Figure 5a-d. Pictures for evaluating
the ratio of upper lip thickness to
lower lip thickness is questioned.

fication rate for the golden ratio (1.618), with a tolerance
value (d) of 0.10 and a significance level (&) of 0.05. These
384 individuals were selected from the population using a
simple random sampling method.

The questions and responses were statistically analyzed
based on gender, educational level, and interest in visual
arts, with the results presented in tables (Figure 6)
(Tables 1, 2 and 3). Educational level was found to be sig-
nificantly correlated with the ability to identify the golden
ratio in the nasal index for males (p=0.011, r=0.130), indi-
cating that higher education levels were associated with a
greater likelihood of identifying the golden ratio.
Similarly, interest in visual arts was significantly correlated
with identifying the golden ratio in the nasal index for
females (p<0.001, r=0.197).

A negative correlation was observed between age and
the ability to predict the golden ratio for the upper lip-
to-lower lip ratio (p=0.021, r=-0.118), suggesting that
the ability to identify the golden ratio decreased with
age. However, no significant correlation was found
between interest in visual arts and the ability to identify
the golden ratio for the upper lip-to-lower lip ratio
(p=0.141).
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Discussion

Among the volunteers in our study, 77.4% had a bache-
lor’s degree or higher educational attainment. This per-
centage was higher than the 65% reported in the study by
Unver et al.’! However, according to 2020 data from the
Turkish Statistical Institute (TUIK), only 13% of the
Turkish population has attained education at the bache-
lor’s level or higher."”! This suggests that the educational
distribution of our sample diverges significantly from the
general population. Conducting the study in high-popula-
tion areas such as shopping malls may have resulted in a
more heterogeneous group of volunteers, as individuals
with higher education are often more active in public life.

In our study, 60% of the participants indicated no
interest in visual arts. Given that not all participants
associated the golden ratio with beauty, this result was
anticipated. However, with technological advancements,
visual arts have diversified and evolved.”* Since we did
not query the specific type of visual art participants were
interested in, it remains unclear how the type of visual
art might have influenced their responses.

In response to the male nasal index question, the
golden ratio (114 of 384) was the most frequently select-
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Male nasal index Female nasal index
114 102
99
96 99
75
93
90
A B C D A B C D
Male nasooral ratio Male nasooral ratio Upper lip to lower lip ratio
108
261
201 93 99
84
141
69
A B C D A B C D A B C D

Figure 6. Bar chart representation of the answers given by the volunteers. A, B, C and D: answer options provided in the pictures.

ed option. While males were more likely to choose the
golden ratio, responses for other options were also close-
ly distributed. The significant relationship between gen-
der and the nasal index question for males suggests that
aesthetic perception differs between males and females.
Educational level had a statistically significant effect on
the selection of the golden ratio option, particularly
among participants with a bachelor’s degree or higher
and those with an interest in visual arts. Correlation and
regression analyses confirmed that higher education lev-
els were associated with a greater likelihood of selecting
the golden ratio for the male nasal index, consistent with
findings in the literature."” Since the golden ratio is often
employed in visual arts such as painting and sculpture,
individuals interested in these areas may be more famil-
iar with the ratio and therefore more likely to prefer
it.* Additionally, the positive correlation between
higher education and preference for the golden ratio
aligns with studies suggesting that education influences
artistic perception.'"!

In the study by Unver et al.,”” the golden ratio was the
most frequently chosen option (55.2%) for the nasal index
question. Although our study showed similar results, the

proportion of participants selecting the golden ratio was
significantly lower. We believe this discrepancy could be
due to the degradation of image quality when producing
black-and-white outputs of the drawings.

In the female nasal index question, the golden ratio (91
of 384) was again the most frequently chosen option.
Higher education levels and interest in visual arts were
associated with a stronger preference for the golden ratio,
and these results were statistically significant. Correlation
and regression analyses further confirmed a significant
relationship between interest in visual arts and the prefer-
ence for the golden ratio in female faces. These findings
were consistent with the results of the male nasal index
question and the findings of Unver et al.l”

Although both male and female participants tended
to prefer the golden ratio for the nasal index, this prefer-
ence was not statistically significant in either case. Based
on our results, the golden ratio does not appear to have
a clear superiority in determining nasal beauty for males
or females. We believe that future studies using real
human images and more refined nasal index measure-
ments could provide more definitive conclusions.
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Table 1
Comparison of answers and gender.

Answer options Female (n=219) Male (n=165) p-value
Male nasal index A 42 (19.2%) 57 (34.5%) p<0.001
B 60 (27.4%) 54 (32.7%)
C 60 (27.4%) 15 (9.1%)
D 57 (26%) 39 (23.6%)
Female nasal index A 57 (26%) 42 (25%) p=0.312
B 51 (23%) 51 (31%)
C 54 (25%) 39 (24%)
D 57 (26%) 33 (20%)
Male nasooral ratio A 3(1.4%) 9 (5.5%) p=0.026
B 30 (13.7%) 12 (7.3%)
C 150 (68.5%) 111 (67.3%)
D 36 (16.4%) 33 (20%)
Female nasooral ratio A 129 (58.9%) 72 (43.6%) p=0.021
B 69 (31.5%) 72 (43.6%)
C 9 (4.1%) 6 (3.6%)
D 12 (5.5%) 15 (9.1%)
Upper lip to lower lip thickness ratio A 54 (24.7%) 30 (18.2%) p=0.506
B 60 (27.4%) 48 (29.1%)
C 51(23.2%) 42 (25.5%)
D 54 (24.7%) 45 (27.2%)

The nasal index is the ratio of nasal width to nasal
length. In the literature, both numerator and denomina-
tor values have been used to calculate the nasal index.""!
In this study, we used nasal width as the numerator to
apply the golden ratio. A concept known as the
“Thomson nasal rule” suggests that wider noses are
more common in warmer equatorial regions, as they
help transport larger volumes of warm air to the lungs.
Conversely, longer and narrower noses are more com-
mon in regions closer to the poles, where they help warm
cold air before it reaches the lungs."¥ Consequently, the
average nasal index can vary across geographical regions.

For example, a 2019 study in Nepal reported average
nasal index values of 1.18 for males and 1.23 for
females.™ A study by Nasir et al.' in India in 2021,
measured nasal indices across four states, reporting val-
ues ranging from 1.24 to 1.58 for females and 1.26 to
1.60 for males. In a study conducted in Tirkiye, nasal
indices for Anatolian males across different age groups
were found to be approximately 1.3 for young adults
(2040 years), and around 1.23 for adults (40-60 years)
and the elderly (60 years and above). A significant differ-
ence was observed between young adults and older indi-
viduals, although no data on females were provided."”
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A study in Nigeria examining nasal indices across dif-
ferent ethnic groups living in the same region found no
clear link between climate conditions and nasal struc-
ture, indicating that climate might not be the sole deter-
minant of nasal morphology."” These studies show that
average nasal index values can vary based on several fac-

tors, even within the same ethnic group.!'**"

In our study, the values exceeded the national aver-
age, as we included individuals with longer and narrow-
er noses. However, the absence of options for more com-
monly observed nasal index values in Turkey limits our
ability to draw definitive conclusions about their impact
on nasal aesthetic perception.

In the question assessing the nasooral ratio in males,
option C, representing the golden ratio, was the most
preferred choice (68%). While preferences for other
options varied by gender, knowledge of the golden ratio,
belief in its association with beauty, and interest in visu-
al arts, option C consistently remained the most favored
across these factors. However, an increase in education-
al level was correlated with a higher preference for this
ratio. Similarly, in the question about the nasooral ratio
in females, the most selected option was A, representing
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Table 2
Comparison of answers and level of education.

Answer Highschool and Bachelor’s Postgraduate and
options below (n=87) degree (n=228) above (n=69) p-value
Male nasal index A 24 (27.6%) 57 (25%) 18 (26.1%) p=0.008
B 5(17.2%) 75 (32.9%) 24 (34.8%)
C 21 (24.1%) 51 (22.4%) 3 (4.3%)
D 27 (31%) 45 (19.7%) 4 (34.8%)
Female nasal index A 9 (10.3%) 2 (31.6%) 8 (26.1%) p<0.001
B 21 (24.1%) 54 (23.7%) 27 (39.1%)
C 24 (27.6%) 54 (23.7%) 5(21.7%)
D 33 (37.9%) 8 (21.1%) 9 (13%)
Male nasooral ratio A 0 (0%) 12 (5.3%) 0 (0%) p<0.001
B 9(10.3%) 33 (14.5%) 0 (0%)
C 54 (62.1%) 150 (65.8%) 57 (82.6%)
D 24 (27.6%) 33 (14.5%) 12 (17.4%)
Female nasooral ratio A 30 (34.5%) 129 (56.6%) 42 (60.9%) p<0.001
B 9 (44.8%) 78 (34.2%) 24 (34.8%)
C 3(3.4%) 12 (5.3%) 0 (0%)
D 15(17.2%) 9(3.9%) 3(4.3%)
Upper lip to lower lip thickness ratio A 5(17.2%) 36 (15.8%) 9 (13%) p=0.036
B 9 (44.8%) 135 (59.2%) 30 (43.5%)
C 8 (20.7%) 36 (15.8%) 15 (21.7%)
D 5(17.2%) 21 (9.2%) 15 (21.7%)
Total number 384 87 228 69

a ratio of 1.8 (52.3%), followed by option B, represent-
ing the golden ratio (1.618) with 36.7% of selections.
The most frequently chosen option for males in the
nasooral ratio closely aligned with the Turkish popula—
tion’s average (1.45 for males, 1.53 for females).l*"?

Reviewing the literature reveals variations in nasooral
index values among populations. For example, in a 1997
study by Wang et al.,”””! Chinese populations had nasooral
values below 1.5, while North American populations
exceeded 1.6. While the neoclassical canon considers the
nasooral proportion to be 1.5, the golden ratio is often
perceived as the most aesthetically pleasing in the
nasooral context.?**! However, a study by Burusapat and
Lekdaeng®® Thai and international beauty pageant win-
ners suggested that the golden ratio may no longer hold as
much significance in contemporary beauty standards.*" In
our study, for the nasooral ratio in females, the preference
for a 1.8 ratio over the mean and the golden ratio suggests
a tendency towards slightly wider lips in female beauty.

In the question evaluating the upper lip-to-lower lip
thickness ratio, the most preferred option was B, repre-
senting a ratio of 1.8 (28.1%), followed by D, represent-

ing the golden ratio (25.8%). Volunteers with a master’s
degree or higher and those interested in visual arts tend-
ed to prefer option D. Additionally, correlation and
regression analyses indicated a significant relationship
between interest in visual arts and the preference for the
golden ratio in the upper lip-to-lower lip thickness ratio.

In the question evaluating the lower lip-to-upper lip
thickness ratio, the most selected option was D, repre-
senting a ratio of 1.5 (35.2%), followed by B, represent-
ing a ratio of 1.7 (29.7%). Option C, representing the
golden ratio, was the least preferred (17.2%). Volunteers
with higher educational attainment favored option D,
while those knowledgeable about the golden ratio were
less likely to select option C. The literature suggests that
the ideal upper lip-to-lower lip ratio is 1:1.618.*"%
However, average values reported for Caucasian women
are 1:1.42 and for men 1:1.25.*" In our study, the gold-
en ratio was the least preferred option, with participants
favoring a ratio of 1.5, which aligns more closely with
population averages. This suggests that a thicker lower
lip might not be as favored in male aesthetic preferences

within Turkish society.
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Table 3
Comparison of answers and interest in visual arts.

Answer Interested in Not interested in Total
options visual arts (n=153) visual arts (n=231) (n=384) p-value
Male nasal index A 51(33.3%) 48 (20.8%) 99 (25.8%) p=0.001
B 51 (33.3%) 63 (27.3%) 114 (29.7%)
C 27 %17.6%) 48 (20.8%) 75 (19.5%)
D 24 (15.7%) 72 (31.2%) 96 (25%)
Female nasal index A 27 (17.6%) 72 (31.2%) 99 (25.8%) p<0.001
B 57 (37.3%) 45 (19.5%) 102 (26.6%)
C 27 (17.6%) 66 (28.6%) 93 (24.2%)
D 42 (27.5%) 48 (20.8%) 90 (23.4%)
Male nasooral ratio A 0 (0%) 12 (5.2%) 12 (3.1%) p=0.003
B 24 (15.7%) 18 (7.8%) 42 (10.9%)
C 105(68.6%) 156(67.5%) 261 (68%)
D 24 (15.7%) 45 (19.5%) 69 (18%)
Female nasooral ratio A 93 (60.8%) 108 (46.8%) 201 (52.3%) p=0.001
B 54 (35.3%) 87 (37.7%) 141 (36.7%)
C 0 (0%) 15 (6.5%) 15 (3.9%)
D 6 (3.9%) 21(9.1%) 27 (7%)
Upper lip to lower lip thickness ratio A 39 (25.5%) 45 (19.5%) 84 (21.9%) p=0.001
B 39 (25.5%) 69 (29.9%) 108 (28.1%)
C 24 (15.7%) 69 (29.9%) 93 (24.2%)
D 51 (33.3%) 48 (20.8%) 99 (25.8%)

The assessment of the upper lip-to-lower lip ratio
was based on a male character, while the lower lip-to-
upper lip ratio was based on a female character. The use
of virtual drawings in this study, rather than real-life
photographs, and the potential degradation of image
quality during black-and-white printing, may have influ-
enced the results. We believe future studies utilizing
real-person photographs with high-quality image pro-
cessing could yield more accurate findings.

"This study found significant gender differences in the
preferences for male nasal indices, male nasooral indices,
and female nasooral indices. Literature reviews indicate
that aesthetic perceptions differ by gender.’®’!
However, a 2018 study by Lewandowski and Danel did
not find significant gender differences in vermilion
assessments.” While vermillion was not assessed in our
study, the gender-based differences observed in facial
indices represent novel findings that have not been pre-
viously reported. These results could provide a valuable
guide for future research.

"This study had several limitations. First, the use of
both digital and hand-drawn images to manipulate facial
proportions, rather than real photographs, may have
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affected participants’ aesthetic evaluations, potentially
limiting the external validity of the findings. However,
this approach also allowed for the control of other mor-
phometric variables, which could be advantageous for
statistical analysis. Additionally, the transition from
color to black-and-white images may have compromised
image quality, affecting participants’ responses. The
study also only assessed the upper lip-to-lower lip thick-
ness ratio in males, so future studies investigating both
genders are needed for more accurate results. The sam-
pling method, which targeted specific social venues, may
have introduced selection bias, as the sample had a high-
er educational level compared to the general population.
Furthermore, the assessment of interest in visual arts
lacked specificity, as different forms of visual art were
not differentiated, which could have influenced aesthetic
preferences. The exclusive focus on facial features and
the limited demographic diversity further constrain the
generalizability of the results. Future research should
address these limitations by incorporating real-life
images, expanding the sample diversity, and exploring
the influence of various forms of art and education on
aesthetic perception.
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Conclusion

The results of our study suggested that the education
and interest in the fine arts were the most influential
social parameters on beauty perception. These two fac-
tors had a significant impact across all measurements.
Given the relationship between an interest in fine arts
and education, it is likely that education plays a more
pronounced role in shaping artistic understanding.
While our study focused on facial beauty assessment, it
did not account for specific fields of education or provide
a detailed analysis of visual arts. Future studies in these
areas will be valuable for gaining a deeper understanding
of how social factors shape aesthetic perspectives.
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