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Abstract Background: The increasing number of esthetic procedures emphasizes the need for
effective evaluation methods of outcomes. Current practices include the individual practi-
tioners' judgment in conjunction with standardized scales, often relying on the comparison of
before and after photographs. This study investigates whether comparative evaluations influ-
ence the perception of beauty and aims to enhance the accuracy of esthetic assessments in
clinical and research settings.

Objective: To compare the evaluation of attractiveness and gender characteristics of faces in
group-based versus individual ratings.

Methods: A sample of 727 volunteers (average age of 29.5 years) assessed 40 facial photo-
graphs (20 male, 20 female) for attractiveness, masculinity, and femininity using a 5-point
Likert scale. Each face was digitally edited to display varying ratios in four lip-related pro-
portions: vertical lip position, lip width, upper lip esthetics, and lower lip esthetics.
Participants rated these images both in an image series (group-based) and individually.
Results: Differences in the perception of the most attractive/masculine/feminine ratios for
each lip proportion were found in both the group-based and individual ratings. Group ratings
exhibited a significant central tendency bias, with a preference for more average outcomes
compared with individual ratings, with an average difference of 0.50 versus 1.00. (p = 0.033)
Conclusion: A central tendency bias was noted in evaluations of attractiveness, masculinity,
and femininity in group-based image presentation, indicating a bias toward more “average”
features. Conversely, individual assessments displayed a preference for more pronounced,
“non-average” appearances, thereby possibly pointing toward a malleable "intrinsic esthetic

blueprint” shaped by comparative context.
© 2024 British Association of Plastic, Reconstructive and Aesthetic Surgeons. Published by

Elsevier Ltd.

According to the annual procedural report released by the
American Society of Plastic Surgeons, a total of 1,498,361
surgical and 23,672,269 minimally invasive cosmetic pro-
cedures were performed in 2022, underscoring the con-
stantly growing need and acceptance of esthetic procedures
in today’s society.’ Consequently, the increasing demand for
such esthetic procedures underscores the necessity for re-
liable and effective assessment methods of the esthetic
status, both before and after a procedure. Esthetic assess-
ment is typically carried out according to the practitioners’
expertise in conjunction with standardized scales tailored
for clinical assessment. The development of such scales
relies on semiquantitative ratings of images, which help to
categorize and rank esthetic features to support decision-
making in both clinical and research settings. Such images
are presented to the raters either in pairs (before and after)
or on an individual basis, the latter especially in scenarios
necessitating blinded assessment to ensure impartiality.
Blinded rating is regarded to be of advantage over paired
rating because no comparison or reference is available, and
a more objective and unbiased outcome could be expected.
This accounts for the effect of attractiveness comparison,
which is known to influence the perception of beauty, as
esthetic evaluations are not absolute but rather based on
comparisons.”* A recent functional magnetic resonance
imaging (fMRI) imaging-based study substantiated this by
showing overlapping neural pathways and brain loci in-
volved in the comparison of physical attractiveness and
nonsocial magnitudes, such as the evaluation of other
people’s sizes.”"

This creates a dilemma when it comes to the evaluation
of beauty and esthetic outcomes: it could be speculated
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that the outcome of an esthetic evaluation is different
when individual images are rated or when additional images
are presented to the rater as a reference. However, at this
point, it remains elusive whether such an effect exists in
the evaluation of beauty and esthetic parameters based on
images and whether such an effect can be quantified.
Therefore, it is the objective of this study to investigate the
effect of comparative evaluation of attractiveness and
masculinity/femininity when performing esthetic assess-
ments of facial images. Frontal images showing five dif-
ferent ratios of four lip-related proportions were presented
to study volunteers both individually and in the form of an
image series. The study volunteers had to evaluate each
presented image twice: presented in an image series (i.e.,
group-based) versus presented individually. The comparison
between the two different rating modalities is the subject
of this study, and the results will hopefully provide insights
into the effects of comparative attractiveness assessment.
It is hoped that the outcome will enable practitioners and
researchers to critically re-evaluate patient assessment
outcomes and study designs to provide improved and un-
biased patient care.

Material and methods

Study sample

This cross-sectional observational study investigated the
survey results of 727 volunteers (621 females and 106
males), all with a Caucasian ethnic background of Polish
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Vertical lip position

— :
1.2 1:350
H 0, 0, 0, 0, 0,
Most attractive 10 (1.2%) 25 (3.0%) 477 (57.6%) 167 (20.2%) 149 (18.0%) Group-based
Most feminine 22 (2.7%) 34 (4.1%) 392 (47.3%) 220 (26.6%) 160 (19.3%) el
Most attractive 3.86 (0.9) 3.26 (0.9) 2.85(0.8) 2.65 (0.7) 2.69 (0.8)
Individual rating
Most feminine 3.83 (1.0) 3.27 (1.0) 2.83(0.8) 259 (0.8) 2.42 (0.7)
~ = & o ~ = = 7 | ~ o
- —_— - —— —_—
1:1 1:1.6 1:2 1:2.5 1:3
H 0, 0, 0, 0, 0,
Most attractive 9 (1.1%) 22 (2.7%) 506 (72.0%) 106 (12.8%) 95 (11.5%) Group-based
Most feminine 13 (1.6%) 13 (1.6%) 514 (62.1%) 150 (18.1%) 138 (16.7%) Faling
Most attractive 2.91(1.0) 2.33(0.8) 2.15(0.7) 2.71(0.7) 3.0 (0.7)
Individual rating
Most feminine 2.50 (0.9) 2.16 (0.8) 2.05 (0.7) 2.58 (0.7) 2.86 (0.8)

Figure 1

The influence of different proportions in the vertical lip position on the perception of attractiveness and masculinity/

femininity in group-based versus individual ratings. The most attractive/masculine/feminine ratio is highlighted in bold text.

origin. Conducted at the University Hospital of Medical
University of todz, Poland, the research spanned from
September 2022 to April 2023.

Prior to their inclusion into the study, volunteers were
provided with comprehensive information regarding the
objectives and scope pertinent to this study. Each volunteer
provided written informed consent explicitly for the use of
their demographic and analytical data solely within the
confines of this study. The research received ethical ap-
proval from the Bioethical Commission of the Medical
University of todz, with the protocol number RNN/217/
22/KE.

Experimental study setup

All 727 volunteers were asked to evaluate 40 frontal facial
images (20 male, 20 female) based on their attractiveness, as
well as for their perceived masculinity/femininity. The rating
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of the volunteers was based on a five-point Likert scale ran-
ging from 1 (very attractive/very masculine/very feminine) to
5 (very unattractive/very unmasculine/very unfeminine). The
40 images were presented online via a questionnaire (acces-
sible at: https://forms.gle/mUcPiGZNbsZwyLcW7), and re-
sults were collected likewise online following the completion
of the rating (Table 1).

The evaluated images were frontal photographs of one
male and one female, both of Caucasian ethnic background.
The images were digitally modified using Adobe Photoshop
Version 21 (Adobe Software, San José, CA, USA). The propor-
tions modified were the length of the upper and lower ergotrid
to the respective vermilion thickness, the width of the oral
commissure to the respective mandibular angle and the po-
sition of the mouth between chin and nose. The following four
proportions with five respective ratios were used:

e Vertical lip position: Philtrum length: Lower lip vermi-
lion-gnathion (1:1; 1:1.6; 1:2; 1:2.5; 1:3)
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Overall

Attractiveness, Females
Attractiveness, Males
Feminintiy, Females
Masculinity, Males
Males
Attractiveness, Females
Attractiveness, Males
Feminintiy, Females
Masculinity, Males
Females
Attractiveness, Females
Attractiveness, Males
Feminintiy, Females
Masculinity, Males

1.5 1 0,5

OIndividual

Figure 2

Vertical lip position: Individual versus Group-based ranking (Difference to mean)

O B m O nmm = = e s (s

0,5 1.5

@ Group-based

Dumbbell plot visualizing the average difference of the image rated as most attractive/masculine/feminine to the

central image for different proportions in the vertical lip position, in group-based versus individual ratings for overall, male and

female raters.

o Lips width: Cheilion-cheilion: Gonion-gonion (1:1.8; 1:2;
1:2.2; 1:2.5; 1:3)

e Upper lip esthetics: Upper lip: Philtrum length (1:1;
1:1.6; 1:2; 1:3; 1:4)

o Lower lip esthetics: Lower lip: Lower lip vermilion-gna-
thion (1:1; 1:1.6; 1:2; 1:3; 1:4)

The image display was based on the study hypothesis and
varied between (1) individual image display (and rating)
versus (2) group-based image display (and rating).

Ad (1): The raters observed and rated each image
individually without the option to see the other ratios
(see above). This required the raters to evaluate each
image on an individual basis without the possibility to
compare.

Ad (2): The raters observed and rated the respective
series of modified images at the same time and had the
possibility to compare between the differently modified
ratios (see above). In other words, the raters were able to
see the entire series of generated ratios at the same time
and therefore had the possibility to compare.

Therefore, the ratings of both image presentation mod-
alities (individual vs. group-based) resulted in the rating of
each image twice.

Statistical analysis

The investigative approach of this study compared the rat-
ings of attractiveness, masculinity, and femininity of 40
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modified facial images between a group-based vs. individual
image presentation. To detect such differences, the inter-
class correlation coefficient (ICC) was calculated, and a
proprietary method was applied, termed difference to the
mean calculation: the five displayed images were ranked
according to their distance to the central image of the
image series. The image in the center (of the five) received
rank 0, the two images on both sides of the central image
received rank 1, and the images furthest away from the
center received rank 2; all numbers were two-sided. The
distance of the most attractive/masculine/feminine ratio
to the central image was calculated for the group-based and
individual ratings. The difference between ranks was used
to calculate the central tendency bias between the group-
based vs. individual image presentation. The non-para-
metric Wilcoxon signed rank test was calculated to identify
differences between sex and esthetic category. All compu-
tations were executed using SPSS Statistics 27 (IBM,
Armonk, NY, USA), with statistical significance set at a
probability level of <0.05 to guide conclusions.

Results
Demographic description of the study volunteers
This study analyzed the responses of n = 727 volunteers

comprising 106 males and 621 females with an average age
of 29.5 (9.9) years (range: 16-71).
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Lip width

1:1.8° ¢

11:350

H 0, 0, 0, 0, 0,
Most attractive 22 (2.7%) 5 (0.6%) 88 (10.6%) 352 (42.5%) 361 (43.6%) Group-based
Most masculine 32 (3.9%) 26 (3.1%) 153 (18.5%) 336 (40.6%) 281 (33.9%) rating
Most attractive 427 (0.7) 3.72 (0.8) 2.94 (0.8) 2.51 (0.8) 2.97 (0.8)
Individual rating
Most masculine 3.63(1.0) 3.24 (0.9) 2.68 (0.8) 2.25 (0.7) 2.89 (0.9)
—~ — == ~— -
© 7o | o =l Il=e 7= o = |
—_— — —_— —
1:1.8 1:2 1:2.2 1:2.5 1:3
H () 0, 0, 0, 0,
Most attractive 1(0.1%) 67 (8.1%) 424 (51.2%) 314 (37.9%) 22 (2.7%) GroupBassd
Most feminine 5 (0.6%) 63 (7.6%) 356 (43.0%) 335 (40.5%) 69 (8.3%) rating
Most attractive 4.24(0.7) 3.57 (0.8) 2.75 (0.8) 2.83(0.7) 3.54 (0.8)
Individual rating
Most feminine 3.97 (0.9) 3.35 (1.0) 2.63 (0.9) 2.55 (0.8) 3.06 (1.0)

Figure 3

The influence of different proportions in the lip width on the perception of attractiveness and masculinity/femininity in

group-based versus individual ratings. The most attractive/masculine/feminine ratio is highlighted in bold text.

Lip esthetics

Vertical lip position

The most attractive vertical lip position was in a group-
based evaluation, the 1:2 ratio (males and females),
whereas it was the 1:2 ratio for females and the 1:2.5 ratio
for males when assessed individually. The most masculine
vertical lip position was the 1:2 ratio in a group-based rating
and the 1:3 ratio in an individual rating. The most feminine
vertical lip position was the 1:2 ratio for both group-based
and individual ratings (Figures 1 and 2).

Lip width

The most attractive lip width was, in a group-based eva-
luation, the 1:3 ratio for males and was the 1:2.2 ratio for
females. In an individual rating, it was the 1:2.5 ratio for
males and was the 1:2.2 ratio for females. The most mas-
culine lip width was the 1:2.5 ratio evaluated both in a

269

group-based and in an individual rating. The most feminine
lip width was the 1:2.2 ratio for a group-based rating,
whereas it was the 1:2.5 ratio for an individual rating
(Figures 3 and 4).

Upper lip esthetics

The most attractive upper lip ratio was, in a group-based
evaluation, the 1:2 ratio for both males and females. In an
individual rating, it was the 1:3 ratio for males and the 1:2
ratio for females. The most masculine upper lip ratio was
the 1:2 ratio evaluated in a group-based and the 1:4 ratio in
an individual rating. The most feminine upper lip ratio was
the 1:2 ratio in both the group-based and individual ratings
(Figures 5 and 6).

Lower lip esthetics
The most attractive lower lip ratio was in a group-based
evaluation: the 1:3 ratio for both males and females. In an
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Lip width: Individual versus Group-based ranking (Difference to mean)

Overall
"
Attractiveness, Females }
Attractiveness, Males : R
Feminintiy, Females *
1
Masculinity, Males 1 )
1
I 1
Males 1
Attractiveness, Females L
. 1
Attractiveness, Males I ’
1
Feminintiy, Females 1 .
1
Masculinity, Males I .
1
1
Females 1
Attractiveness, Females }
1
Attractiveness, Males 1 .
1
Feminintiy, Females .
1
Masculinity, Males 1 ‘
1
2 15 1 0,5 0 0,5 1 1.5 2
Oindividual @ Group-based

Figure 4 Dumbbell plot visualizing the average difference of the image rated as most attractive/masculine/feminine to the
central image for different proportions in the lip width, in group-based versus individual ratings for overall, male and female raters.

individual rating, it was the 1:4 ratio for both males and
females. The most masculine lower lip ratio was the 1:4
ratio evaluated in both the group-based and individual rat-
ings. The most feminine lower lip ratio was the 1:3 ratio in
both the group-based and individual ratings (Figures 7
and 8).

Differences between group-based vs. individual
rating

Investigating the overall central tendency bias (= whether
observers gravitate to the central image of the five-image
panel in a group-based rating), it was identified that for the
group-based rating, the average distance to the central
image was 0.50 (0.71) (range: 0-2), whereas the distance for
the individual rating was 1.00 (0.79) (range: 0-2) with
p=0.033.

Investigating the difference between the rating of male
vs. female observers, it was identified that the central
tendency bias was in males (group-based vs. individual
rating) 0.63 (0.72) (range: 0-2) vs. 1.13 (0.86) (range: 0-2)
with p=0.038, whereas it was in females 0.63 (0.78)
(range: 0-2) vs. 1.13 (0.78) (range: 0-2) with p=0.103. No
gender difference in both the group-based vs individual
ratings was identified with p =1.000.

The sex independent central tendency bias for attrac-
tiveness (group-based vs. individual rating) was 0.50 (0.73)
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(range: 0-2) vs. 0.88 (0.76) (range: 0-2) with p=0.180,
whereas for masculinity it was 0.75 (0.83) (range: 0-2) vs.
1.75 (0.43) (range: 1-2) with p=0.157, and for femineity it
was 0.25 (0.43) (range: 0-1) vs. 0.50 (0.5) (range: 0-1) with
p=0.317.

Utilizing the ICC as a measure of agreement between the
group-based and the individual rating, it was identified that
the degree of agreement was 0.549, which represents only
moderate agreement.

Discussion

The objective of this study was to identify whether a dif-
ference can be detected between the group-based and the
individual rating of facial frontal images displaying different
ratios in four lip-related proportions. The 727 study volun-
teers were asked to evaluate 40 modified facial images for
their attractiveness, masculinity, and femininity twice:
when displayed in a series of five images vs. when displayed
individually. The null hypothesis of this study was defined as
no difference between the two performed ratings (group-
based vs. individual). When calculating the ICC as a degree
of internal consistency, it was identified that the degree of
agreement was 0.549. This finding indicates that only a
moderate agreement is present between the two rating
modalities despite the same rater evaluating the same
image.’” Therefore, the only difference between these two
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Upper lip Aesthetics

. . 3 3
.20 11:308 1:4 0
M i 10.69 279 (33.7¢ 247 (29.89 180 (21.79
ost attractive 88 (10.6%) 9 (33.7%) (29.8%) 80 ( %) Group-based
e rating
Most feminine 51 (6.2%) 277 (33.5%) 233 (28.1%) 248 (30.0%)
Most attractive 3.26 (0.9) 2.85 (0.8) 2.65 (0.7) 2.69 (0.8)
Individual rating
Most feminine 3.27 (1.0) 2.83(0.8) 2.59 (0.8) 2.42 (0.7)
—~ e N —~ —~ ~
& @@"@@}14®@}' & = |
—_— — —_— — —_—
1:1 1:1.6 1:2 1:3 1:4
1 0, 0, 0, 0, 0,
Most attractive 157 (19.0%) 283 (34.2%) 296 (35.7%) 56 (6.8%) 36 (4.3%) Group based
Most feminine 254 (30.7%) 240 (29.0%) 254 (30.7%) 39 (4.7%) 41 (5.0%) rating
Most attractive 2.91(1.0) 2.33(0.8) 2.15(0.7) 2.71(0.7) 3.09 (0.7)
Individual rating
Most feminine 2.50 (0.9) 2.16 (0.8) 2.05(0.7) 2.58 (0.7) 2.86 (0.8)

Figure 5

The influence of different proportions in upper lip esthetics on the perception of attractiveness and masculinity/

femininity in group-based versus individual ratings. The most attractive/masculine/feminine ratio is highlighted in bold text.

ratings was whether the displayed facial image was pre-
sented individually or as a part of an image series along with
four other additional images for comparison (= group-based
rating).

When applying the difference to the mean calculation
method, it was identified that the most esthetically
pleasing images were positioned closer to the central image
when rated during a group-based image presentation com-
pared with an individual image presentation: 0.50 vs. 1.00
with p =0.033. A similar trend was observed for each of the
investigated esthetic subcategories comprising attractive-
ness (0.50 vs. 0.88), masculinity (0.75 vs. 1.75), and femi-
ninity (0.25 vs. 0.50). Interestingly, no difference was
detected when comparing the rating of male vs. female
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observers with p=1.000, thereby indicating that the un-
derlying mechanism is sex independent.

The propensity of raters in esthetic assessments to
gravitate toward a mean (i.e., central image) when pre-
sented in a series might be drawn back to the influence of
the "central tendency bias" influencing perceptual judg-
ments. This fallacy has been documented across numerous
research fields®'® and potentially extends to domains as
subjective as the appraisal of facial beauty.

The findings from this study could significantly influence
clinical practice and research methodologies. The observed
bias toward a mean (i.e., central image) in group-based
presentations may profoundly alter our understanding and
interpretation of treatment outcomes within the body of
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O MmO = D = D s

0,5 1.5

@ Group-based

Dumbbell plot visualizing the average difference of the image rated as most attractive/masculine/feminine to the

central image for different proportions in upper lip esthetics, in group-based versus individual ratings for overall, male and female

raters.

existing literature and clinical practice. Past research that
relied on group-based image evaluations for evaluating the
success of esthetic procedures may have inadvertently
misrepresented treatment effects, potentially leading to an
under- or overestimation. Consequently, the selection of
representative images plays a pivotal role in accurately
portraying desired treatment outcomes. Future research
designs might consider acknowledging this effect and
adopting individual assessments to enhance accuracy.

In clinical settings, the tendency of comparative assess-
ments to be influenced by surrounding images further raises
concerns about patient decision-making processes. Patients
exposed to a spectrum of outcomes may develop unrealistic
expectations, often centered around the most average re-
sult depicted. Leveraging the insights from this study,
practitioners could improve counseling by emphasizing in-
dividual rather than comparative assessments, thereby
helping patients to set more realistic expectations. In gen-
eral, a more personalized counseling strategy that focuses
on the individual esthetic situation rather than comparative
visual benchmarks is warranted.

Intriguingly, our findings also revealed a tendency for
raters to be more “dareful” in individual assessments, often
choosing more pronounced “non-average” appearances.
This inclination underscores a discrepancy between an
“intrinsic esthetic blueprint,” which may be more diverse
and genuine, and the homogenized standards often perpe-
tuated by cultural norms and social media. This discrepancy
potentially highlights the influence of the comparative en-
vironment surrounding us every day on such an “intrinsic
esthetic blueprint.” Pugach et al. were able to show that
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esthetic preferences do not seem to be fixed but rather
fluctuate throughout the lifespan, with heightened stability
in young adulthood and decreased stability in later years,
thereby challenging the common belief that adolescents are
mercurial while children and older adults are more ada-
mant."? Whether and to what extent such “intrinsic esthetic
blueprint”, particularly concerning the esthetic perception
of facial characteristics, is being sculpted by external fac-
tors over a lifetime warrants further exploration.' Further
research is required to understand how exposure to a
broader range of esthetic standards might shape individual
preferences and influence decisions regarding cosmetic
procedures. In this regard, the homogenous study sample of
n =727 volunteers of Caucasian ethnic background can be
considered a double-edged sword for this study. On the one
hand, the findings obtained are robust due to the large
sample size and uniform cultural background, thereby
minimizing intercultural differences in the esthetic per-
ception of faces. On the other hand, this homogeneity limits
the study by precluding interethnic comparisons that might
validate whether the identified effects are consistent across
different ethnic groups. Therefore, the generalizability of
our findings, including the results obtained and the central
tendency bias observed in this study, to other ethnic groups
remains an open question. The results presented herein
were obtained in a specific demographic context, raising
the possibility of varying applicability across different
ethnic backgrounds. Future studies should aim to examine
this effect in a broader ethnical context, not only in the
patient images but also among the observers, to thoroughly
investigate and potentially validate our findings across a
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Figure 7 The influence of different proportions in lower lip esthetics on the perception of attractiveness and masculinity/

femininity in group-based versus individual ratings. The most attractive/masculine/feminine ratio is highlighted in bold text.

more diverse population. Such studies are required to
comprehend the full spectrum of implications of this effect
and ensure that our findings are robust and universally re-
levant. Further, the images presented to the raters can be
regarded as another limitation of this study. While the
images were adjusted to showcase five different ratios
across four distinct lip proportions, the study was con-
strained by its use of only a single male and a single female
photograph, both individuals of Caucasian ethnic back-
ground. Incorporating a more diverse assortment of ratios
and proportions of facial features alongside a broader range
of facial examples and ethnicities would have significantly
enhanced the study. This expansion would facilitate a more
comprehensive exploration into whether the observed ef-
fects are consistent across a universal spectrum of human
faces.
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Based on the findings obtained in this study, the use of
group-based comparisons for the esthetic evaluation of
patients should be reconsidered. It was shown that in-
dividual ratings differed significantly from group-based
ratings, thereby potentially highlighting an influence of the
comparative context on the more accurate unbiased per-
ception of beauty and attractiveness. The development and
implementation of novel tools and technologies, such as 3D
imaging and morphometric analysis, have the potential to
augment current subjective assessment frameworks.
Acknowledging the importance of individual esthetic as-
sessment, rather than group-based esthetic assessment, in
conjunction with the additional dimension of objective as-
sessments might refine the accuracy of pre- and post-
procedural evaluations, ultimately aiming to improve
esthetic outcomes and patient satisfaction.
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Figure 8

Dumbbell plot visualizing the average difference of the image rated as most attractive/masculine/feminine to the

central image for different proportions in lower lip esthetics, in group-based versus individual ratings for overall, male and female

raters.
Conclusion

This study highlighted the importance of different image
presentation modalities in facial esthetic perception. A
significant central tendency bias, as seen in raters grav-
itating toward more central images of an image series, was
noted for group-based ratings. This tendency suggests an
unconscious bias toward more normative or “average”
features when evaluating faces in a group context.
Contrastingly, the individual assessment revealed a distinct
set of esthetic preferences with a more pronounced pre-
ference for “non-average” appearances, thereby diverging
from group trends. These findings point to an underlying
“intrinsic esthetic blueprint” that appears to be malleable,
influenced by the comparative frameworks prevalent in our
visual environment. The perception of beauty is not solely
an innate, individual judgment but is significantly shaped by
the collective visual narratives we encounter. The design of
future studies will need to account for this bias when
evaluating pre vs. post images, especially when presented
in an image series of gradual differences, to not confound
outcomes and to provide an accurate evaluation of a true
change.
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