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Background: To date, the process of adaptation in the setting of aesthetic medicine has not
been investigated. The combination of complex advanced feedback in the current intense
social media milieu, in conjunction with easily accessible and effective aesthetic treatments,
has produced pockets of overtreated patients and over-zealous practitioners. We examine
whether aesthetic assessments of attractiveness and what appears natural can be distorted by
the cognitive process of adaptation.

Methods: Forty-eight female participants were exposed to photographs of female faces in
whom lip fullness had been strongly under- or over-exaggerated, while remaining within the
bounds of natural appearing lips. Before and after evaluation of the exaggerated images,
participants were asked to rate an alternative set of faces in terms of attractiveness (reflecting
direct assessment of effective beauty impression) and naturalness (reflecting indirect assess-
ment of beauty norms). The evaluation set consisted of six base faces that had been digitally
altered to create a systematically varying 11 step set of lip sizes from extremely thin, to the
original version, to very full.

Results: Second-order polynomial fits indicated clear shifts of the subjects’ facial aesthetic
assessments towards the specific lip fullness of the adaptors. In contrast, such adaptions were
not found for ratings of face naturalness. In contrast to research demonstrating mathematical
foundations and unchanging rules governing perceptions of beauty, we show that simple
viewing of exaggerated feature morphologies can rapidly result in recalibration of a person’s
assessment of attractiveness.

Conclusion: This paper provides evidence that facial attractiveness is fluid, and that there
are psychological mechanisms that cause an aesthetic bias. Over-exposure to exaggerated
features can lead to significant changes to a person’s ideas of attractiveness.

Keywords: aesthetic assessments, attractiveness, standards, norm, flexibility, adaptation,
facial attractiveness

Plain Language Summary

This study evaluated whether a person’s aesthetic appreciation of faces would adapt after
exposure to images of strongly modified lips (very full versus very thin). Presentation of
strongly manipulated full lip images resulted in participants’ highest rating of attractive-
ness being shifted towards faces with fuller lips, while presentation of thin-lip images
shifted attractiveness rating towards faces with thinner lips. These findings demonstrate
that an individual’s aesthetic preference was affected by viewing extreme image versions
after only a short exposure, illustrating how manipulated media can alter norms of
attractiveness.
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Introduction

In the 21st Century electronic culture, the visual diet is a feast
of manipulated images, with Instagram filters, Photoshopping,
airbrushing Apps, all distorting, reshaping, beautifying, while
pushing norms of appearance to extremes. Manipulated images
can profoundly affect a person’s perception.' The underlying
cognitive processing is automatic and can lead to lower satis-
faction with the self-image,” and changes in our visual habits,
standards, and altered internalized norms of facial beau‘[y.4
Such altered perceptions can result in the adaptation of mental
standards and norms towards the observed stimulus images.’
Adaptations to visual stimuli have been documented for many
aspects of face perception such as facial identification,” the
perception of facial dimensions, ie, the “plausibility” of a face,’
and also assessments of beauty and attractiveness.”® These
adaptations have been documented to form in seconds to
minutes,”'® and persist for days,'' and up to 1 week."?

Just inspecting certain facial stimuli might, via the so-
called “transfer effect”, change the perception of other faces
for as long as the adaptation lasts.'*'> This type of adapta-
tion also appears to be very robust against situational
changes, and does not seem to reflect mere episodic arte-
facts, but changed mental representations.'* Fast and flexible
adaptation, updating mental representations'® with the latest
information from personal experience (ie, the psychological
environment'”) is a very useful mental ability.

The toxic component of adaptation, however, is that
the process can be triggered by irrelevant, unrealistic, and
even, absurd visual information such as the perception of
strongly modified faces and body images;'® unrealistic role

19 and body shapes.?® These maladaptive distor-

models;
tions of otherwise useful mental functionalities can lead
via a “runaway” process to more and more extreme delu-
sions, a lowering of self-esteem,21 and dissatisfaction with
body self-image.*

The aim of the present study was to investigate the
process of adaptation by exposing subjects to facial images
with extremely modified lips. Adaptation was then
assessed by evaluating the impact on the subjects’ personal
beauty preferences as indicated by the subjects’ assess-
ments of facial attractiveness and facial naturalness.

Method

Rationale

The aim of the present study was to explore mechanisms
of adaptation in perceptions of lip fullness and associated
facial aesthetic appreciation. We considered the impact of

these changeable perceptions on assessments in medical
aesthetics. Does a person’s aesthetic appreciation of faces
adapt, within a short session of exposure, to strongly
modified lips — in this case, fuller vs thinner lips? To test
this, we employed two measures of aesthetic apprecia-
tion: 1) Face attractiveness, which reflects a direct assess-
ment of beauty impressions and 2) naturalness, which
reflects an indirect assessment of beauty norms and relates
to more sustainable beauty standards. We considered
whether adaptation impacts only more short-term, effec-
tive beauty impressions or also long term, beauty
standards.

Participants

Female volunteers with normal or corrected-to-normal vision
(Snellen test) and normal color vision (short version of the
Ishihara test) were recruited and randomly assigned to the
Adapt_FullLips  or
Adapt_ThinLips. This study recruited female participants

two  experimental  conditions:
only as previous studies have indicated that observers are
more sensitive to facial changes affecting their own gender,”
here of uniform lip manipulations of female faces.
Participants were naive to the purpose of the study and
were tested individually. Informed written consent was
obtained from all participants. All procedures were in accor-
dance with the national ethical standards on human experi-
mentation and with the Declaration of Helsinki of 1975, as
revised in 2008. Additionally, the study was approved by the
local ethics committee of the University of Bamberg on
22 August 2019 under dossier number #2019-08/22.

Stimuli

We used twelve frontal, high-quality photographic por-
traits as base faces. These were natural facial images of
twelve different women who had not undergone any kind
of facial plastic surgery. The original photographs were
initially graphically optimized by removing very large
paraphernalia (eg, long earrings) and any kind of lettering
or advertisements on clothing to minimize any distraction
by such visual cues. In a subsequent step, the images were
cropped to a height of 660 pixels (72 pixels per inch) with
the face centered in the frame and occupying the majority
of the space. The width of the images was between 495
and 573 pixels, depending on the original width of the
respective face. Using these standardized base faces, addi-
tional variants were created that held constant all physical
parameters of the images with the exception of lip fullness.
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Lip fullness was manipulated using the Face Liquify tool
of Adobe Photoshop. Five variants of each base face were
produced with increasingly thinner lips than the base, and five
variants with increasingly thicker lips than the base. The Face
Liquify tool offers ranges from 0% (normal) to 100% (max-
imum change) in change of lip fullness. We decided to create
both thinner and fuller lip sets in steps of 20% to reach
equidistant differences among subsequent variants. Variants
were termed M 100 (minus 100, ie, thinnest possible lips), M80
(minus 80), M60, M40, M20, P20 (plus 20, ie, +20% fuller lips
than the original), P40 (plus 40), P60, P8O, and P100 (plus
100, ie, fullest possible lips) (Figure 1). In total, the set
comprised 12 [base faces] x (1 [original] + 5 [thinner variants]
+ 5 [fuller variants]) = 132 face stimuli. The total set was
divided in two same sized groups that comprised all variants of
six base faces each. This was performed to obtain an adaptor
set and an evaluation set of stimuli. For every second partici-
pant, we changed the assignment of adaptor vs evaluation set.
For the adaptor set, we only employed the maximum variants
of the respective six base faces, ie, the P100 variants for the
Adap_FullLips adaptation condition and the M 100 variants for
the Adapt ThinLips adaptation condition. For the evaluation
set, we took the entire range of eleven variants of the respec-
tive six base faces.

Apparatus
For the experimental testing ie, the adaptation and evalua-
tion phases, a standard PC was used with a 22-inch colour-

calibrated monitor running at a screen resolution of
1024x768 pixels. Key presses were registered by an ordin-
ary keyboard. A set of questionnaires to gain deeper
knowledge of the participants was used to exclude any
extreme psychological dispositions, for example, people
who seek sensation by extreme body modifications or by
highly extravert behavior. To screen for sensation-seeking,
we developed a test based on the logic of the revised SSS-
V.2* In total, this test consisted of 39 items utilizing
a 7-point Likert scale. To test personality traits, we used
the short version of the Big Five Inventory (BFI) with 21
items.” Participants’ attitudes to plastic surgery were
screened through a self-developed questionnaire with 15
items employing a uniform 7-point Likert rating scale
from 1 (does not apply at all) to 7 (does apply perfectly).
The full questionnaire in German along with an English
translation can be found in the Supplementary Table 1.

Procedure
To investigate the impact of viewing faces with extreme
versions of lips on participants’ subsequent evaluation
of 1) facial attractiveness, and 2) face naturalness, the
experiment consisted of test Phase 1 (7/), adaptation phase
(Adaptation) and test Phase 2 (72). In T1 and T2, respec-
tively, participants were exposed to one stimulus after
another, all originating from the selected face evaluation set.
Both test phases (T1 and T2) consisted of two blocks,
the first addressed face attractiveness and the second

Figure | Lip fullness was manipulated using the Face Liquify tool of Adobe Photoshop and ranged from (A) thinnest possible lips variant (minus 100) to (B) fullest possible

lips variant (plus 100).
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addressed face naturalness. Facial attractiveness was used
as an indicator for individual aesthetic assessment, and
face naturalness as an indicator of feasible morphology
of the subject’s experience. For each block, we rando-
mized the order of presentation. Each stimulus was pre-
sented in the center of the screen and participants made
their evaluation by pressing a key between 1 and 7 indi-
cating their judgement from very low to very high. T2 was
in fact a repetition of T1 and allowed any changes in the
two variables caused by the intermediate adaptation phase
to be measured. In the adaptation phase, we presented the
selected face adaptation set (either faces with full lips—
condition FullLips, or faces with thin lips—condition
ThinLips) employing the Repeated Evaluation Technique
(RET?®), a paradigm used to ascertain deep elaboration of
target material through a series of evaluations performed
in the same sequence. In the present RET, participants
were required to evaluate each face regarding five vari-
ables in a similar manner. The order of the variables was
always the following: 1) skin quality, 2) pigmentation, 3)
and 5) hair
Presentation of the stimuli on-screen was identical to pre-

youthfulness, 4) femaleness, quality.
sentation in the test phases. At the end of the experiment,
immediately after T2, participants were asked to rate lip
fullness for all presented stimuli. They used the same
generic 7-point scale as in the preceding phases.

Participants completed the written consent, the BFIK-
21, and the psychological screening questionnaires before
performing the test phases. After the experiment, partici-
pants completed the self-developed questionnaire on atti-
tudes to plastic surgery. The entire procedure took
approximately 45-60 min. Participants received course
credit for their participation.

Statistical Analysis
The data were processed by RStudio 1.2.5033 employing
R 3.6.2. The R package psych was utilized for calculating
effect sizes. Analysis of Variance (ANOVA) and linear
mixed effects analysis were conducted via package Ime4.?’

All assessment data with response times less than 300
ms and greater than 4 SDs above the individual mean RT
level, specifically calculated for each dependent variable
and test phase, were identified as outliers and consequently
excluded from further data analysis.”®

In order to check the implementation of the lip manip-
ulations, the native levels of lip fullness offered by the
graphics software (from —100 to +100) were compared
with the participants’ assessments of lip fullness at the

end of the experiment (assessed on a scale from 1 to 7)
and Pearson R coefficient was calculated for both experi-
mental conditions.

The mean values of the two dependent variables 1)
face attractiveness and 2) face naturalness for both adapta-
tion conditions (Adapt FullLips and Adapt ThinLips)
were fitted to second-degree polynomial functions with
the determination coefficient expressed as Pearson’s R%.

Results

A total of 48 female volunteers (mean age [Mpge]=22.5
years, SD=7.2) participated in the study: 25 were randomly
assigned to Adapt FullLips (M,,=22.1 years, SD=7.0),
and 23 to Adapt_ThinLips (M,,=22.9 years, SD=7.4);
there was no significant difference in age between the
two sub-samples (unpaired two-sided ¢-test, p = 0.6976).

Pearson R coefficient for both experimental conditions
based on mean data indicated close to perfect fit with R* >
0.996 (Figure 2). A nearly perfect linear relationship
between physical and psychological lip fullness for our
experimentally manipulated material can therefore be
assumed.

The mean values of the two dependent variables, face
attractiveness and face naturalness, followed a trend that
was very close to perfect second-order polynomial func-
tions (R* > 0.965) based on lip fullness as the independent
variable (Figure 3). This indicates that the more strongly
lips were modified (towards very thin as well as towards
very full lips), the less attractive and the less natural they
were assessed. Furthermore, adaptation had a clear impact
on the assessments of attractiveness but not on naturalness.
Whereas the naturalness assessments at T2 were in fact
nearly in perfect registry with T1, an upwards shift of the
entire assessment level for the attractiveness task through
adaptation was noted.

Most importantly, this general upward shift in attractive-
ness assessments from T1 to T2 showed movement in both
directions, shifting towards the adaptors in both cases.
Participants’ highest rating of attractiveness shifted towards
faces with fuller lips in the case of the Adapt FullLips
condition, while participants’ highest attractiveness assess-
ments were shifted towards faces with thinner lips in the
adaptation condition Adapt ThinLips.

We statistically tested these selective adaptation effects
for attractiveness vs naturalness on the basis of the max-
imal assessments retrieved from the modelled data for
each person, adaptation condition and test phase. As mod-
els, we used second-order polynomial functions. Maxima
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Figure 2 Comparison of presented levels of lip fullness offered by the graphics software (x-axis: from —100 to +100) with the participants’ assessments of lip fullness at the
end of the experiment (y-axis: from | to 7). Pearson R coefficient for both experimental conditions indicate close to perfect fits. Confidence intervals (CI-95%) are
additionally given by shadowed confidence bands (note: the band can hardly be perceived as it is in fact very narrow due to the near-to-perfect fit).

were identified by calculating the first derivatives of the
respective polynomials. As outlier criteria for the maxima,
we used all values outside of a natural range of [-60, +60].
Only very few of the curve fittings resulted in outliers as
shown by the corresponding effective n of maxima inter-
pretations which could be further processed (Table 1).

We further analysed the maxima by means of two
independent mixed design ANOVA employing the Imer
routine by R, one for the assessments of attractiveness, and
the other for naturalness. We wused Adaptation
(Adapt FullLips, Adapt ThinLips) and Test phase (71,
T2) plus the interaction between both variables as fixed
slope effects, and participants were taken as random inter-
cept effects. Degrees of freedom were calculated following
the Welch—Satterthwaite equation.

For attractiveness, we obtained significant effect for the
large interactive effect between Adaptation and Test phase,
F(1,40.2) = 11.0, p =0.0019, Cohen’s f = 0.460. All other
effects were at p > 0.2109. For naturalness, no effects were

found to be significant, p values > 0.3796. The interactive
effect for attractiveness between the factors adaptation and
test phase (see Figure 4) was further investigated by sub-
sequent directed paired t-tests between T2 and T1 for all
combinations of the dependent measures and Adaptation
(see Table 1). We obtained significant adaptations of
attractiveness assessments in both Adapt ThinLips and
Adapt FullLips conditions. Generally, Adapt ThinLips
scored highest in assessment changes. One can conjecture
that the runaway effect is greater with full lips in our
society because we do not have a satisfactory way of
reducing lip size. In essence, our treatment regimens pro-
vide a one-way gate to lip fullness.

To test the contrastive effect of the two different adap-
tation sets, extremely full lips (Adapt FullLips) vs extre-
mely thin lips (Adapt ThinLips), we conducted unpaired
t-tests between both adaptation conditions fixed at test
phase T2. A medium-to-large effect was obtained for
attractiveness, Cohen’s d = 0.686, indicating a selective

Clinical, Cosmetic and Investigational Dermatology 2021:14

1083

Dove:


https://www.dovepress.com
https://www.dovepress.com

Goldie et al Dove
face attractiveness / naturalness (T1 vs. T2)
attractiveness naturalness
5. R%=0964 =
R?*=0.986

pg
Q.
1)
4- S
53
m
=
=
=
_g
(2]
/-\3—
~
1
= Phase
©
e - T1
% 5. R?=09758 R?=0.9853 2 - T2
@ R?=0.9652 R?=0.9841
©
o Z
° [9)
4- =1
53
=1
I
=z
=
Y w
3- °
-100 50 0 50 100 -100 -50 0 50 100
lip fullness

Figure 3 Mean data for face attractiveness (left) and face naturalness (right) for both adaptation conditions (top: Adapt_FullLips, bottom: Adapt_ThinLips), split by test phases
(black: T1, red: T2). Data is modelled by second-degree polynomial functions—determination coefficient expressed as squared Pearson’s R is given for each curve fitting.

Confidence intervals (CI-95%) are additionally given by shadowed confidence bands.

shift of maximal assessments of attractiveness for
Adapt_FullLips vs Adapt ThinLips: Whereas we detected
shift for Adapt FullLips,
a leftward shift for Adapt ThinLips. For naturalness, in

a rightward we detected
contrast, only a non-significant effect at a negligible effect
size of Cohen’s d = 0.100 was obtained—numerically the
direction of the effects, however, was the same as for
attractiveness ratings.

Discussion

This study demonstrated that adaptation towards faces
with extremely modified lips had a clear effect on the
assessment of attractiveness, but not on the assessment of
naturalness. Facial attractiveness is conjectured to be
subject to adaptation as part of the visual diet’s effect
on the norm-based coding model of face perception.® An
individual’s aesthetic preference was affected by viewing
extreme image versions, but the participants’ norms indi-
cated by naturalness were not affected. We can only

speculate about the reasons for this dissociative effect
on both dependent variables. It is possible that the adap-
tive mechanisms were incapable of changing norms
based on much larger sets of possible faces. Thus, assess-
ments of facial attractiveness determine whether there is
an averageness to the viewed facial image, whereas
assessments of naturalness judge whether the facial
image has a morphology that fits with that of the general
population.

This multi-speciality study focused on how mere
inspection of a face, with the aim of holistically evaluating
facial features, can have profound effects on subsequent
assessments in aesthetic practice. The viewing of facial
images with extremely modified lips caused an almost
immediate loss of aesthetic anchors with a shift in the
calibration and norms of attractiveness in subjects.

In our increasingly digital society, tools such as
Instagram facial and body filters allow individual features
in facial images to be enlarged. These digital tools feed an
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Table | Optimal Lip Fullness That Corresponds to the Mean (M) Maximum Values of the Employed Second-Order Polynomial Models
for Each Participant, Adaptation Condition and Test Phase, Calculated for Both Dependent Variables (Attractiveness and Naturalness),

Separately
M+ (n) M+, (n) Mg (T2-T1) Cohen’s d
Attractiveness
Adapt_FullLips 7.63 (23) 14.04 (24) +6.40 0.282 (small), n.s.
Adapt_ThinLips 17.84 (21) 2.99 (18) —14.84 —0.541 (medium)
Naturalness
Adapt_FullLips —6.69 (22) —3.69 (23) +3.00 0.256 (small), n.s.
Adapt_ThinLips —5.33 (23) —5.43 (23) -0.10 0.005 (negligible), n.s.

Notes: The n of the first two columns provides the number of individual datasets that could be modelled. The last two columns show the differences (and direction of
difference) between mean data for T2 and T, expressed by mean differences and the respective effect size (Cohen’s d). Non-significant effects are indicated by usage of
italics for the respective effect sizes. Qualification of effect sizes are added in parentheses following the suggestions of Cohen (1988)*°.

unconscious zeal for larger and larger lips, and are part of

a runaway selection process. As a result, norms around the

appreciation of attractiveness are being continually recali-

brated and powered by the enveloping tsunami of social

20-

10-

lip fullness

-10-

T1

attractiveness

T2

Test phase

media images and videos showing the real effects of
arguably overtreated lips, and artificially doctored images.

Visual adaptation, the recalibration of ideals and norms

modelled maximum attractiveness / naturalness (T1 vs. T2)

naturalness

T2

of attractiveness, is accelerating in a positive feedback

Phase

® T1
® T2

Adaptation

== Adapt to FULL lips
= Adapt to THIN lips

Figure 4 Mean values of individual optimal lip fullness for reaching a maximum for the respective dependent variables attractiveness (left) and naturalness (right). Solid lines
show adaptation condition Adapt_FullLips and dashed lines the respective data for Adapt_ThinLips. Error bars indicate +| standard error of the mean.
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loop — a runaway selective process not unlike the evolu-
tionary processes powering the development of Peacock’s
tails and other traits throughout the biological world.?
Sub-groups of overtreated patients, and those persons,
perhaps simultaneously overexposed to exaggerated, doc-
tored images, develop and propagate aesthetic delusions —
now widespread and prominent in the 21st century elec-
tronic culture.

This study shows that the adaptive process works in
both directions, towards fuller lips and also towards thin-
ner lips. This adaptive flexibility suggests that the aesthetic
delusions are potentially reversible. An intelligent extra-
polation of our results points to the possibility that patients
with a bias towards finding full lips more attractive may be
reoriented towards a “more normal” norm by the simple
presentation of a set of thin-lip images. Future research
efforts have to investigate the reversibility of adaptive
effects with a view to helping both practitioners and
patients manage their expectations.

The methodology of this study was designed so that the
identity of the initial face pre-adaptations was different
from the extreme Adapt FullLips or Adapt ThinLips
faces. This helped to ensure that the phenomenon was
truly transferable between faces, ie, that the shift in esti-
mation of attractiveness would exist for all other faces
seen and not just for that individual. This study did not
evaluate how width lip affects attractiveness, and as the
thickness of the lips is strongly influenced by width this is
an area for future research.

In recent years, we have revealed facial adaptation effects
lasting hours to days, after only very short exposures to
stimuli with exaggerated features in lab-hosted'* as well as
in more ecologically valid contexts."”* In modelling the
extreme results of practitioners’ occasional tendencies to
overtreat, and the plethora of exaggerated images produced
by rampant social media image manipulation, the study, in
effect, asks an important question — “Do we know what
beauty is?” These results suggest we do not. In our aesthetic
clinics, and in the public’s manipulations of images, do we
risk losing our original identities to the casual drift of attrac-
tiveness calibration caused by adaptation?

Conclusion

The present paper provides significant insight into the potential
for misjudgements and misperceptions by patients and medi-
cal practitioners in aesthetic assessments for surgical and non-
surgical interventions. Following exposure of participants to
a series of modified, at times, even non-plausible or non-

natural versions of faces, automatic adaptation resulted in
almost instantaneous changes in the subjects’ visual
“beliefs”—their aesthetic appreciation. The infiltration of
these induced changes into the adapted mind led to misjudge-
ments biased towards frequently inspected facial images. The
study emphasizes the importance of the visual diet, which
when saturated with unrealistic media images and over-
treated patients can be reflected in the mirrors of the mind
and the creation of social groups with huge lips or over-large
breasts — an induced automatic attractiveness calibration shift.
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