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Abstract

Background: Due to the great importance of the face in social interaction, minimally
invasive treatments can—besides their ability to rejuvenate and enhance beauty—also
change the way facial impressions of a person are perceived. In recent literature, three
main character traits (attractiveness, trustworthiness, and competence) and subdo-
mains essential for facial perception were described.

Objective: To investigate whether minimally invasive procedures truly influence dif-
ferent character traits when evaluated by independent, objective observers.
Methods: Photographs of n = 34 female faces before and after treatment with in-
jectable fillers and botulinum toxin were rated by 393 individuals without aesthetic
background with regards to different character traits on a 7-point Likert scale. Tests
for dimensionality were performed, and composite scores of the impressions underly-
ing each of the three dimensions were created and compared using within-subjects t
tests.

Results: Treatments statistically significantly improved the overarching character trait
domains attractiveness, trustworthiness, and competence in posttreatment photo-
graphs compared with pretreatment. Posttreatment ratings of the respective subdo-
mains also showed a statistically significant difference compared with pretreatment
photographs, with the exception of the subdomain dominance which failed to reach
statistical significance.

Conclusion: Impressions of facial attractiveness, trustworthiness, and competence
can be improved by injectables while the naturalness of the face is left intact. An
implication is that the improvement of traits highly relevant to social interaction will

accommodate the patient's desires for beautification and rejuvenation.
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facial anatomy, facial appearance, facial injections, minimally invasive aesthetic treatment,
soft-tissue filler
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1 | INTRODUCTION

The annually released statistic report of aesthetic trends and pro-
cedures in the US surveyed by The Aesthetic Society revealed that
the number of soft tissue filler injections performed in 2021 was
1 857339 representing an increase of 42% compared with 2020,
whereas the number of neuromodulator procedures was 3 651223,
representing an increase by 40% compared with 2020." A recent
multicentric prospective observational study investigated the self-
reported motivation of 511 aesthetic patients to undergo minimally
invasive treatments and found that apart from desiring to look bet-
ter physically, patients wanted to protect their health, improve their
sense of psychological well-being, and increase their comfort and
confidence in social situations.? This finding is novel and points to a
new understanding of aesthetic treatments which unfortunately for
the aesthetic patients are still perceived to be associated with vanity
or psychopathology.®” Looking at the WHO definition of health it is
stated that “Health is a state of complete physical, mental and social
well-being and not merely the absence of disease or infirmity” imply-
ing that health is a multi-dimensional status in which many factors
come to play apart from being disease free.®

Of those factors, the social aspect is increasingly important in our
interconnected society, and research in psychology has produced a
wealth of evidence indicating that individuals continuously make so-
cial decisions based on facial appearances.”*? It has been shown that
people spontaneously and subconsciously receive a wide variety of in-
formation about other individuals, such as gender, identity, intentions,
emotions, attractiveness, age, or ethnicity just by looking at other peo-
ple's faces.**° Such information has been additionally shown to influ-
ence daily life matters such as business and employment opportunities
and voting and sentencing decisions ultimately affecting social inter-
action and consequently playing a role in each individual's health.}¢!

According to research in social psychology, the dimensions
in which facial features can be clustered are the following major
three: attractiveness, trustworthiness, and competence.??2*
Observed faces differ between these three dimensions which
are composed of individually different subdomains: Attractiveness
captures characteristics such as someone's physical attractive-
ness, age, and health; trustworthiness captures characteristics of
someone's warmth, honesty, and approachability; and competence
captures impressions of someone's intelligence, dominance, and
capability.>%°

Understanding that the aesthetic medicine influences facial
appearances and that facial appearance provides nonverbal, un-
conscious, immediate information to other people in the respective
social group increases the importance and relevance of facial aes-
thetic treatments performed. Facial aesthetic treatments influence
each patient's health by influencing social interactions and social
well-being.

The objective of the present study is to investigate whether
minimally invasive procedures truly influence the three overarch-

ing domains of facial information (attractiveness, trustworthiness,

and competence) and their subdomains when evaluated by inde-
pendent, objective observers and not through self-reporting of
the treated patient. It is hoped that this study will increase the
awareness behind minimally invasive facial procedures and en-
force that aesthetic treatments are far more than just vanity but
actually contribute to each patient's health when defined by the
WHO criteria.

2 | MATERIALS AND METHODS
2.1 | Study design

This study was designed as a cross-sectional online survey-based in-
vestigation in which 393 volunteers without aesthetic background
were tasked to rate standardized pre- and posttreatment images of
34 female patients treated for aesthetic purposes. The rating was
based on the attribution of defined character traits to the females
displayed in the images. Those traits were classified into three over-
arching domains (attractiveness, competence, and trustworthiness;
Table 1) and originated from 15 individual subdomains as described
previously24: healthy, attractive, young (vs. old), dominant, mascu-
line (vs. feminine), confident, intelligent, competent, knowledge-
able, trustworthy, honest, credible, aggressive, approachable, and
friendly (Table 2). Three additional attributes were tasked to identify
the outcome of the aesthetic treatment: likeble, natural (vs. fake),

and emotionally stable.

2.2 | Image capture

The displayed images were aligned in appearance following a con-
cept termed Evaluation Facial First Impression (EFFI); herein the
images of the 34 females were aligned in hairstyle, dress, and back-
ground. All images were frontal face captures in neutral facial ex-
pressions taken under equal and standardized conditions using a
Canon EOS 750D camera (Canon, Tokyo, Japan), at a distance of
1.2 m, and using an Elinchrom B250 monolight soft box (Elinchrom
LTD, Renens, Switzerland).

2.3 | Online survey

The participating 393 volunteers rated the images of the 34 females
online via a self-created online survey on the Qualtrics*™ platform
(Seattle, WA, USA; Figure 1). Access to these data can be requested
from the corresponding author.

Image display occurred following randomization and volun-
teers were not able to rate the pre- and the posttreatment images
of the same patient in their rating session to avoid direct compar-
isons and hypothesis guessing. Volunteers were asked to rate the

images based on the predefined 18 characteristics (see Table 2)
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TABLE 1 Pre-and postrating of

the three overarching character trait
domains attractiveness, competence, and
trustworthiness in the treated patients.
Values are given as mean values with

standard deviation.

Domain
Attractiveness
Competence

Trustworthiness

Journal of
Cosmetic Dermatology

Post M
Pre M (SD) (SD) N t oy d,
3.53(0.64) 3.87(0.63) 68 7.43 0.53 0.90***
4.18(0.79) 4.39(0.82) 130 517 0.26 0.45***
3.94(0.81) 4.45(0.75) 129 12.24 0.66 1.08***

Note: M = mean; SD = standard deviation; g,, = Hedges' g effect size for within subject designs
that controls for correlation between measurements and can be interpreted as a between subjects
effect size; dz = Cohen's d effect size for within subjects designs. For an explanation of the effect
sizes, see Lakens et al.3! ***p <0.001.

TABLE 2 Pre-and postrating of the 15 subdomains and their affiliated overarching character trait in the treated patients. Three
exploratory subdomains have been added. Values are given as mean values with standard deviation.

Subdomain Domain Pre M (SD)
Healthy Attractiveness 4.16 (1.09)
Attractive Attractiveness 3.40(1.10)
Young (vs. old) Attractiveness 3.04 (0.91)
Dominant Competence 4.26 (0.80)
Masculine (vs. feminine)  Competence 3.30(0.97)
Confident Competence 4.24 (0.86)
Intelligent Competence 4.37 (0.88)
Competent Competence 4.46 (0.85)
Knowledgeable Competence 4.37 (0.86)
Trustworthy Trustworthiness 3.91 (0.94)
Honest Trustworthiness 3.89(0.89)
Credible Trustworthiness 3.87(0.91)
Aggressive (R) Trustworthiness 4.12 (0.93)
Approachable Trustworthiness 3.95(0.82)
Friendly Trustworthiness 3.90(0.86)
Natural (vs. fake) Exploratory 4.99 (0.95)
Emotional stability Exploratory 3.86(0.87)
Liking Exploratory 3.75(0.87)

Post M (SD) N t 4 d,

4.56 (1.11) 68 7.36 0.37 0.90**
3.80(1.12) 68 6.92 0.35 0.84***
3.25(0.86) 68 3.62 0.23 0.44***
4.18 (0.76) 62 -1.10 -0.10 -0.14
2.98(0.90) 62 -6.14 -0.35 -0.78"**
4.46(0.79) 62 3.59 0.27 0.46™
4.79 (0.74) 68 8.21 0.51 1.00***
4.94 (0.74) 68 9.02 0.60 1.10***
4.85(0.74) 68 9.52 0.60 1.15%
4.40 (0.86) 64 8.36 0.54 1.05**
4.38(0.86) 64 8.61 0.56 1.08**~
4.42(0.90) 64 8.56 0.61 1.07***
4.51(0.93) 65 5.64 0.42 0.70***
4.56 (0.69) 65 8.87 0.81 1.10***
4.46(0.72) 65 8.23 0.70 1.02%*~
4.93(0.86) 66 -0.94 0.07 -0.12
4.29(0.82) 66 6.37 0.50 0.78***
4.29 (0.81) 66 8.23 0.65 1.017**

Note: M = mean; SD = standard deviation; (R) = Rating is reverse coded; (sub) is when the overall dimensions are split into two distinct (sub)
dimensions that sometimes have been found in the literature, see the text for more information. g, = Hedges' g effect size for within subject designs
that controls for correlation between measurements and can be interpreted as a between subjects effect size; d, = Cohen's d effect size for within

subjects designs; **p<0.01, ***p<0.001.

following a 7-point Likert scale ranging from 1 (= strongly agree)
to 7 (= strongly disagree). Answers were exported for further sta-

tistical analyses.

2.4 | Aesthetic treatment and patient population
The 34 female patients displayed in the standardized images, were
consecutive aesthetic patients treated by the first author (H.E.E.)
at her private clinic in Naarden (The Netherlands) Patients were
treated for various facial aesthetic indications raging from volume
loss, re-contouring, or facial repositioning using soft tissue fillers
and neuromodulators of various rheologic properties, brands, and
injection techniques.

All patients were treated following good clinical practice and
standard of care at the institution treated. All patients provided

signed informed consent for the use of their personal- and treatment-

related data to be used for the purposes of this study.

2.5 | Statistical analysis

Principal component analysis (PCA) with orthogonal (varimax)
rotation was calculated and the number of factors was identi-
fied based on the screen plot, the Kaiser criterion, and parallel
analyses.? Differences between the ratings of the pre- vs. the
posttreatment images following the 18 character traits, a paired
Student t test was performed (Table 2). To calculate the differ-
ence between the three overarching domains of attractiveness,
competence, and trustworthiness, composite scores were calcu-
lated (Table 1). Values are presented as mean values with the re-
spective 1x standard deviation and the accompanying probability
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FIGURE 1 Exemplary survey question
for the rating of the subdomains healthy,
attractive and young in an 54-year-old
female.

Please give your impression of the person depicted in the photo. This person is...

Not at all healthy
Not at all attractive OO0 00060
A young adult

Overarching domains

o _—

Trustworthiness

e . —

1 2 3 4 5
Strongly
Disagree Pre M Post

level (p value). All calculations were computed via SPSS Statistics
26 (IBM, Armonk, NY, USA).

3 | RESULTS
3.1 | Demographic and treatment-related data

The 393 volunteer raters consisted of 228 males and 165 females
with a mean age of 42.81years (12.1) [range: 23-62] whereas the 34
female patients had a mean age of 50.3years (9.8) [range: 22-70].
The female patients received on average of 5.94 (4.9) treatment
sessions [range: 1-25] over a period of 17.4 (17) months [range: 1-73]

Extremely healthy
Extremely attractive

An old adult

FIGURE 2 Bar graph shows the mean
values and standard deviation for the
rating of the three overarching character
trait domains competence, attractiveness
and trustworthiness, both pre- and
posttreatment. Asterisks (*) indicate a
statistically significant difference.

*

7
Strongly
Agree

administering on average 10.2 (8.5) syringes of product [range: 1-39].
Of all applied treatment sessions, 29 (85.3%) patients received ad-
ditional neuromodulator injections for various facial indications

whereas 5 (14.7%) received soft tissue filler injections only.

3.2 | Attractiveness,
trustworthiness, and competence

The independence of the three character traits was confirmed in the
run computational model with attractiveness explaining 19.2% of
the variance, trustworthiness explaining 63.7% of the variance, and
competence explaining 7.1% of the variance.
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Despite being rated independently and unpaired in the same ses-
sion, there was a highly statistically significant difference between
pre- and the posttreatment images for attractiveness, trustworthi-
ness, and competence revealing an increase in all three overarching
domains independent of the conducted treatment with all ps <0.001
(Figure 2 and Table 1).

3.3 | The 15 individual subdomains

In all 15 individual subdomains (except one), a statistically signifi-
cant change was observed with all increasing their rating levels with
p<0.01 (Figures 3-5). The one subdomain failing to reach statistical
significance was “dominance” which displayed a decrease following
the treatment sessions with 4.26 (0.8) vs. 4.18 (0.8) (pre vs. post)
with p>0.05. This is plausible because aesthetic treatments in fe-
males have the major scope to increase femininity which can be per-
ceived as less dominant by independent raters (Table 2).

3.4 | Additional exploratory domains

Emotional stability and Liking increased significantly during the per-
formed treatment with both p's <0.001 (Table 2). The domain natu-
ralness (versus fakeness), however, showed similar values for the
pretreatment versus the posttreatment rating with 4.99 (1.0) versus
4.93(0.9) with p>0.05 indicating that independent of the treatment
modality applied and the number of sessions or syringes adminis-
tered the degree of naturalness did not change over time (Figure 6).

4 | DISCUSSION

This study demonstrates that using injectables in cosmetic surgery
significantly alters the perception of a person's facial appearance.
Increases were obtained not only in the impressions of facial at-

tractiveness but also in facial impressions of trustworthiness and

Young
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competence. These findings, combined with the knowledge that
facial impressions matter in all kinds of social interactions—from ro-
mantic relationships to the workplace—have important implications
for cosmetic medicine. This study also delineates that the much-
feared claim that injectables increase the “fakeness” of the face is
unfounded.

At this moment there is little awareness in cosmetic medicine of
the role that facial impressions play in social interactions. This lack
of awareness is exemplified by the absence of a vocabulary to refer
to goals other than changes in beautification and rejuvenation after
treatment. The mean age of the women in this study was 50years,
which reflects the common age group seeking cosmetic treatment.
These women generally appreciate that they cannot look like in their
twenties again and many do not aspire so. Yet, beautification and
rejuvenation are the most common objective physicians are aiming
for at the moment. As cosmetic doctors are unaware of the potential
to change impressions beyond beauty that may be more relevant to
clients, so are the clients themselves.

This study finds support for the three-dimensional nature of
facial impressions.???% Specifically, the attractiveness dimension
covers impressions of perceived youthfulness, health, and attrac-
tiveness. The trustworthiness dimension covers impressions of
honesty, friendliness, and credibility. Additionally, the competence
dimension covers impressions of intelligence, dominance, and com-
petence. Our findings show that the improvements on attractive-
ness, competence, and trustworthiness dimensions after cosmetic
treatment are more or less independent of each other.

An important practical question is whether procedures in cos-
metic medicine can target a specific face impression, say trustwor-
thiness, without affecting the other two. Both limitations in human
biology and medical techniques will be critical factors here. Although
clients and physicians usually address specific anatomical entities,
such as eyes, nose, and mouth, faces can only be seen as a single en-
tity in which individual features fuse into unique combinations.3%-%¢
A recent study shows that faces can be modeled along different
dimensions, but many facial features are correlated. Therefore, it

seems virtually impossible to isolate unique effects of any single

Domain: Attractiveness

*

o t *
o rating e shdomains o 1*
of the overarching character trait

FIGURE 3 Bar graph shows the
mean values and standard deviation

domain attractiveness, both pre- and
posttreatment. Asterisks (*) indicate a Strolngly
statistically significant difference. Disagree

3 4 5 6 7
Strongly
mPre mPost Agree
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Domain: Competence

Knowledgeable

*

Competent

Intelligent

*

*

Confident

Masculine

Dominant

I

[
[N}
w

4

e}

Strongly

. W Pre M Post
Disagree

Domain: Trustworthiness

Friendly

*

Approachable

*

Aggressive

*

Credible

*

Honest

*

Trustworthy

1 2 3 4 5
Strongly
Disagree W Pre mPost

Exploratory

Liking

*
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Emotional
Stability

Natural

1 2 3 4 5
SFroneg W Pre mPost
Disagree

filler injection strategy.®” Moreover, it seems that the way we infer
character traits from faces is not only determined by the physical
appearance of a face but also by observer's lay beliefs regarding the
personality of others.%® Judgments about faces and character traits
are made by the human mind in a holistic manner.®?*? With so many

*

FIGURE 4 Bar graph shows the
mean values and standard deviation
for the rating of the six subdomains
of the overarching character trait
domain competence, both pre- and
posttreatment. Asterisks (*) indicate a
statistically significant difference.

6 7
Strongly
Agree
FIGURE 5 Bar graph shows the
mean values and standard deviation
for the rating of the six subdomains
of the overarching character trait
domain trustworthiness, both pre- and
posttreatment. Asterisks (*) indicate a
statistically significant difference.
6 7
Strongly
Agree

FIGURE 6 Bar graph shows the
mean values and standard deviation for
the rating of the exploratory domains,
both pre- and posttreatment. Asterisks
(*) indicate a statistically significant
difference.

|

6 7
Strongly
Agree

factors involved, it will be a challenge to develop treatments that
focus on one specific trait dimension.

But the division of appearances into the subdomains attractive-
ness, trustworthiness, and dominance as we have done in this paper,
is new as far as we know.
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Our study relies on photographs as a proxy for first impressions
made in real life. Even if judgments made from photographs do not
directly correspond to a real-life interaction, social judgments from
facial photographs can predict surprisingly important real-world
outcomes.?® Furthermore, there is intrinsic value in how people
make judgments from facial photographs because people nowadays
regularly meet each other online for the first time. Accordingly, first
impressions are increasingly based on face photographs, underlining
the importance of our research.

The research method of using standardized face photos that
we employed in this study is widely used in social psychology and
holds promise for basic questions in cosmetic medicine. It should,
however, be emphasized that in order to produce reliable results, the
methodology should be strictly adhered to. For instance, we know
that many factors influence an observer's judgment. Therefore, prior
to assessment, photographs have to be standardized in terms of
hairstyle, clothing, skin coloration, and other relevant factors.

A limitation of the current study is the exclusive use of pictures
of Caucasian-looking women. But given that they make up 90% of
the patients who undergo cosmetic facial filler treatment this is not
as problematic as it seems.®® It is an open question whether our
findings also generalize to women of other ethnicities or men and
whether we can find evidence for a more differentiated pattern in
the efficacy of the cosmetic filler treatments across both genders
and ethnicities. Furthermore, we only showed pictures of faces with
a neutral expression; however, research has found that emotional
expressions also contribute to the impressions of attractiveness,
trustworthiness, and competence.** Because it has been suggested
that cosmetic facial filler treatments inhibit emotional expressive-
ness,* it is a question for future research whether these improve-
ments in social impressions are robust across various emotional

expressions.

5 | CONCLUSION

In conclusion, changes in facial features by injectables produce sys-
tematic increases in impressions of facial attractiveness, trustwor-
thiness, and competence while leaving the naturalness of the face
intact. A shift away from beauty or rejuvenation as exclusive objec-
tives to include other traits highly relevant for social interactions will
likely accommodate the desires of clients seeking cosmetic treat-
ment better and may improve treatment satisfaction and personal
well-being. Doctors should rethink strategies in consultation and
execution of cosmetic medical treatments based on these findings.
A paradigm shift in rethinking the value and diversity of face impres-
sions may open up a new era for cosmetic medicine from which both
clients and doctors will benefit.
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