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Abstract: Human physical characteristics and their perception by the brain are under pressure by
natural selection to optimize reproductive success. Men and women have different strategies to
appear attractive and have different interests in identifying beauty in people. Nevertheless, men and
women from all cultures agree on who is and who is not attractive, and throughout the world
attractive people show greater acquisition of resources and greater reproductive success than others.
The brain employs at least three modules, composed of interconnected brain regions, to judge facial
attractiveness: one for identification, one for interpretation and one for valuing. Key elements that go
into the judgment are age and health, as well as symmetry, averageness, face and body proportions,
facial color and texture. These elements are all Costly Signals of reproductive fitness because they are
difficult to fake. However, people deceive others using tricks such as coloring hair, cosmetics and
clothing styles, while at the same time they also focus on detecting fakes. People may also deceive
themselves, especially about their own attractiveness, and use self-signally actions to demonstrate to
themselves their own true value. The neuroscience of beauty is best understood by considering the
evolutionary pressures to maximize reproductive fitness.

Keywords: facial beauty; attractiveness; evolutionary biology; costly signals; cosmetics; deception;
self-signaling

1. Introduction

Human nature includes a desire to be attractive, and historically much of the fine arts are
depictions of human beauty. Much time, money and emotional energy are spent in improving our
appearance to reach a goal of beauty. People feel better about themselves when they think they are
attractive to others. We devote portions of our brains to evaluating characteristics of attractiveness
that are remarkably similar among cultures. Our bodies are shaped not only for function but also to
match the image of attractiveness to others.

The simple answer that “beauty is for attracting mates” is no longer sufficient to explain the
wealth of data on human preferences for beauty. Attractiveness is part of our status ranking among
our same-sex peers, and we actively deceive others and ourselves about our personal appearance.

This review is crafted to place the study of personal appearance and beauty in the context
of evolutionary biology. This theoretical framework best explains the quirkiness, universality and
unexpected behaviors of people striving to be attractive and seeking out beautiful people.

2. The Evolutionary Biology of Beauty

The principle of evolutionary biology is that when there is genetic variation within a population
of a characteristic that improves the individual’s chance of survival and reproduction (sending its
genes into several succeeding generations), that characteristic with the best improvement will be
naturally selected over other forms and becomes more common within the population. Eventually that
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characteristic phenotype will become nearly universal, and the genetic variant producing the favored
phenotype will become “fixed” in the population.

Some phenotypes improve an individual’s acquisition of food, such as running stamina or manual
dexterity. However, those phenotypes that directly improve the chances of reproduction, such as
attracting mates and obtaining help in raising children, are under even stronger selection pressure,
since they directly influence the frequency with which those genes are passed to the next generation.

2.1. Reproductive Strategy

Men and women have different strategies for reproductive success that were honed during tens of
thousands of prehistoric years. Women seek men for partners who will contribute material resources
as well as good genes to their children, while men seek one or more female partners with good genes,
some of whom they may provide with resources. The strategy of each sex includes advertising to
potential mates, and competing members of the same sex, to demonstrate that he or she is valuable
(reviewed in [1]). The display of these traits is called “attractiveness” or “beauty”.

2.2. Universality of Attractiveness Judgements

Assessments of attractiveness are surprisingly similar between men and women and among
groups of people. A meta-analysis, covering 919 studies and over 15,000 observers, reported that
people agree, both within cultures and across cultures, who is attractive and who is not [2]. Men and
women as well as people of all ages agree on who is attractive. This strongly suggests that judgments of
physical attractiveness are hard-wired in human genetics, likely fixed at an early stage in our evolution.
These assessment tools are available at a remarkably early stage of human development. Six-month-old
infants gazed longer at faces judged by adults as attractive and spent less time looking at faces that
were judged as not attractive [3].

2.3. Attractive People Succeed

Judgments of attractiveness have real consequences because they are cues of a person’s health and
fitness, which indicate the ability to donate good genes and successfully raise children. Attractiveness
is the most important predictor of who gets the preferred choice in mates [4]. In fact, in the modern
world, physical attractiveness is significantly associated with reproductive success [5]. A woman who
chooses a male partner who contributes not only good genetic material but also provides resources
will on average be more successful than a woman without such support [6].

This means that attractiveness and the ability to accurately detect attractiveness are under evolutionary
selective pressure. Therefore, it is not surprising that the brain has developed specialized systems to
accurately assess attractiveness characteristics, such as age, health and reproductive potential.

3. The Neuroscience of Facial Recognition

3.1. Brain Loci

The most extensive research on the brain regions used in assessing beauty has been reported for
facial recognition [7] and less research has been reported on body judgments [8]. Brain loci used to
judge the beauty of faces are distinct in distribution and activation intensity from those used to assess
the beauty of non-facial visual art [9], reflecting the evolutionary salience of facial beauty. While a few
loci have been linked together to suggest a pathway for the evaluation of beauty, this is not to suggest
that this is the only way the brain makes these judgments and, under special conditions, the plasticity
of the brain may invoke other regions to participate in reaching assessments.

The brain uses at least three modules, or cognitive domains, in deciding the value of attractiveness.
The occipital and temporal regions of the cortex are used first to process face views [10]. The inferior
occipital gyri (IOG) perceives facial features and passes the information to the fusiform face area (FFA)
of the fusiform gyrus (FG) for facial recognition [11]. The FFA recognizes and processes the location of
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facial features (especially the eyes, nose, and mouth) and their spacing [12]. People have distinct eye
movement patterns (scan path routines) when they judge unfamiliar faces [13], and they simultaneously
engage the FFA region during this routine [14]. Damage to the FFA causes prosopagnosia, a condition
in which patients are unable to recognize faces by sight or accurately judge facial attractiveness,
although they can recognize the same people by voice [9,15]. The FG very quickly responds more
strongly to attractive faces than unattractive ones [16], suggesting that the ease of recognition of
attractive features occurs perhaps even before the rest of the brain is included in the evaluation.

The IOG connects to the second module, including the superior temporal sulcus (STS) for
interpretation of facial movement, such as eye gaze, lip movement and facial expressions [8]. The FFA
and IOG then interact with other brain regions, such as the occipital face area (OFA) and the ventral
anterior temporal lobes (vATLs) for feature abstraction and assessment [17], and the amygdala,
insula and limbic system for the emotional content of facial expressions and movement [8].

Information from the STS is also passed to the third module, the orbitofrontal cortex (OFC),
including the nucleus accumbens, for making judgments of beauty and producing the neurological
rewards (dopamine and other neurotransmitters) for finding it [18]. The OFC responds with greater
activity to attractive versus unattractive faces [6]. When men were shown faces of beautiful women
while their brains were scanned by fMRI, the attractive faces specifically activated the nucleus
accumbens in the caudate region of the brain, when compared to viewing average faces [19].
Transcranial stimulation of the dorsolateral prefrontal cortex (dlPFC) increased the perceived
attractiveness of faces but did not affect other facial judgments such as age [20]. These studies
suggest that the value but not the features of the face are decided in these third module cortical regions.

Human bodies, both self and others, are selectively perceived in the temporal lobes by
the extrastriate body area (EBA) and the fusiform body area (FBA), whether they are full body
representations, stick figures or silhouettes [21]. The OFC, particularly the nucleus accumbens and
anterior cingulate cortex, are then used in judging the beauty of nude bodies [22]. Similar regions of
the brain are used in evaluating sculptures and similarly posed real human bodies [23].

3.2. Gender-Specific Brain Activation

Male and female brains activate differently while evaluating appearance and beauty,
consistent with their differences in reproductive strategy. For heterosexuals, opposite-sex faces
stimulate assessment and reward brain systems, such as the amygdala, cingulate and insular cortices,
more than same-sex faces, signifying they hold greater salience [6]. Both heterosexual men and women
favor viewing attractive faces, but men willingly expend more effort to view beautiful women’s than
men’s faces, while women spend less energy, and equivalent amounts, to view both beautiful men’s and
women’s faces [24]. Men show slower response times to beautiful faces than women, evidencing greater
cognitive load while processing attractive faces [25]. Consistent with this, brain imaging studies show
that the ventromedial prefrontal cortex (vmPFC) of male subjects is more sensitive to physical attributes,
such as the youthfulness and gender of faces, than female subjects [26].

4. Appearance and Beauty Judgments

4.1. Gender Differences in Attractiveness Features and Perception

The sex hormones, testosterone in men and estrogen in women, largely drive the body and
facial features that define attractiveness, and also reshape the brain to detect and value these features.
The onset of puberty ramps up hormone levels and reshapes the male and female bodies. Men increase
their shoulder to waist ratio, their beards grow, and their jawlines become more pronounced.
For women, breasts develop, the hips to waist ratio increases, and their jawlines and facial features
become softer. Several regions of the brain express either estrogen/progesterone receptors or androgen
receptors, and brain structure and responses are, therefore, on different developmental trajectories in
men and women beginning in puberty [6].
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Women are so attuned to the facial features of men that simply by looking at their photographs
they can correctly rank order a group of men based on their saliva testosterone level [27]. Interestingly,
while a woman tends to prefer a man with high testosterone for an affair, she prefers a little less
testosterone for a long-term mate, and her parents (who might have to help take care of any babies
if the man leaves) tend to prefer even a little less testosterone [28]. Exaggerating the masculinity of
men’s pictures actually makes them less attractive [26].

On the other hand, estrogen monotonically drives female beauty [29]. Panels of men and
women were shown women’s faces that were morphed to exaggerate feminized features, and 95%
of men and women decided that the feminization of women’s faces made them more attractive.
The same result was found for faces of European, African and Asian descent [30]. In another study,
estrogen was measured in women over the course of their monthly cycles. Both men and other
women rated their attractiveness. Women with higher estrogen levels had higher ratings of femininity,
attractiveness and health. Interestingly, when the women wore color cosmetics, the correlation
disappeared, suggesting that makeup literally “makes up” for lower estrogen levels [31].

4.2. Age Perception

Youth is a major component of facial attractiveness [32] and underlies most of the specific
characteristics people look for in judging attractiveness. Older faces are judged as less attractive,
less likeable, less distinctive, and less energetic [33]. The appearance of aging past the prime of life is an
assault on self-esteem and confidence [34].

In particular, age is used, along with other skin and body signs, to assess standing in the
community, desirability as a partner, and reproductive potential [35,36]. Traditionally, men more
than women tend to accumulate resources with age (which makes them more attractive partners),
while women more than men tend to lose fertility with age. As a result, the sharp decline in
attractiveness with women’s age after menopause is largely driven by male perception, while the
perception of increased power of men with age is predominantly due to female opinions [37].

People are exquisitely sensitive to the age of others and are excellent judges of each other’s age,
with a correlation coefficient of perceived to actual age of 0.95 [38]. Just by viewing a swatch of skin
people are able to correctly judge age, with a correlation coefficient of more than 0.60 [39]. The most
important factors in judging age from facial images are the size of the eyes and the lips, and the
evenness of skin tone, regardless of what that tone might be [34].

4.3. Health Perception

People use specific cues from the appearance of others to make judgments about that person’s
health, including the history as well as the current state of health. Assessments of health often overlap
assessments of age in determining beauty, such as in the case of the sclera, or white part of the eyes.
Sclera become darker and colored with age or poor health, and the whiteness of sclera are strongly
correlated with the perception of youth, health and attractiveness [40].

4.4. Symmetry

Throughout the animal kingdom, and certainly among people, body symmetry is a strong signal
of past and present health. Bilateral symmetry is a sign of the absence of congenital or developmental
defect, malnutrition or parasitic infection, all of which are common maladies in subsistence living [41].
Although minor variations are often of no functional consequence, they do have dramatic impact on
the perception of beauty [42]. The absence of a history of pathology is a good sign of reproductive
fitness and the preference for symmetry is culturally universal [43], suggesting that it is hard-wired
into brain judgments by natural selection and not derived from culture.

Women prefer men with symmetrical faces and can select symmetrical men from their scent [6].
Unfortunately for cologne manufacturers, the scent of androstenone is an unpleasant under-arm smell.
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Her preference for symmetry is even heightened during a woman’s fertile phase of her monthly
cycle [44], an effect found for several female preferences that is called ovulatory shift.

4.5. Average Features

Sir Francis Galton, a cousin of Charles Darwin and the inventor of fingerprinting, was studying the
faces of criminals to identify diagnostic facial features and was the first to report that the average face
prepared by composites of criminal faces is more attractive than individual faces [45]. The preference
for the average is found among all cultures [46] and strengthens as children develop after 5 years
of age [47]. Interestingly, male preference for women’s faces is correlated to facial averageness,
but women’s self-perceived attractiveness is not correlated with their averageness [48].

There may be several reasons for the preference for average facial features. One trivial explanation
is that the preparation of composites tends to smooth out asymmetrical or uneven features of
individuals. A second is that the very nature of cultural learning favors the most common feature
or practice [49]. A third is that, assuming facial features are under genetic control and are adaptive,
natural selection will favor a fitness peak that we perceive as average compared to the less fit facial
forms. Finally, the beauty of average may lie in the fact that it is most expected and imposes the least
cognitive load to recognize and interpret [4].

Despite the preference for average, exaggerating some key facial features actually improved the
attractiveness of faces [26], meaning that average is attractive, but unusually endowed faces may be
more attractive. This phenomenon (found throughout the animal kingdom) is termed signal shift:
a preference for an elemental characteristic, and a heightened preference for the extreme form [50].
The signal shift response may identify a simple characteristic the brain overweighs in valuing faces.
There is a limit to the attractiveness of exaggerated features, and an extreme form that is outside the
range of normal experience causes extra work for the brain, which then considers the form weird
and ugly.

4.6. Face Proportions

As social creatures, humans read other people’s intentions and emotions in their faces and adjust
their behavior accordingly. People also view the face as an important determinant of attractiveness,
which is a signal of reproductive fitness. As discussed previously, people of both sexes and nearly
all cultures agree on which faces are attractive and which are not. The features people find attractive
are shaped in part by sex hormones, including stronger or softer jaw and larger or smaller eye
shape [51]. However, the cognitive processes that determine attractiveness are not always accessible
to consciousness. Composites were prepared from a group of college students, one composite from
those judged most attractive and another from those judged least attractive [26]. People who view the
two composites side by side can agree on which is more attractive, but it is difficult to put into words
which features lead to the decision.

The eyes are a specific target of the human face for social interaction and beauty assessment.
The brain uses a special region, the superior temporal sulcus, for the job of following eye movements
in others and determining the direction of their view [52]. This region develops early, and neonates
learn within months to follow their mothers’ gaze [53]. Eye recognition is wired directly into the most
fundamental emotional processing unit in the brain—the amygdala [54].

By contrast, the prominence of the ears and nose are not signals of beauty, because the length of
both the ears [55] and nose [56] relative to the rest of the face continue to increase with age.

4.7. Body Proportions

Body shape is also a signal of reproductive fitness. People universally have a preference for
shape as expressed in the ratio of waist to hips for men of 0.9, and waist to hips for women of 0.7 [36].
In one study, men were shown pictures of naked women before and after surgery that improved their
waist-to-hip ratio to be closer to 0.7 and found that approaching the ideal specifically activated the
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orbitofrontal cortex and the anterior cingulated cortex [57], regions that are also used in judging the
attractiveness of faces. These preferences arise early, with children as young as 3-years-old selecting
canonical body shapes over those with altered legs to trunk ratios [58].

The movement of other people is also of great interest to social humans. The extrastriate body
area (EBA) of the occipitotemporal area is selectively activated in evaluating human bodies and
movement [21] and such activation for heterosexuals is greater for opposite-sex bodies than same-sex
bodies [59].

4.8. Foot Size

As women age and bear children, the size of their feet relative to their height increases [60,61].
A proportionately small foot is therefore a signal of youth and untapped reproductive potential.
Not surprisingly, both men and women prefer small feet in women. In a series of studies, images of
both men and women were altered to increase or decrease the size of the foot relative to height.
Observers of the images, both men and women, preferred the natural proportion of foot to height in
men over exaggerated smaller or larger feet. But they predominately judged the disproportionately
smaller foot of women as more attractive than the natural proportion [62,63]. High heeled women’s
shoes achieve the appearance of a smaller foot by raising the heel relative to the toe and shortening the
distance from the heel to the toe in the footprint. The shoe generally just covers the toes and not the
instep, further accentuating the appearance of a small step.

4.9. Facial Color and Wrinkles

Despite the variation in underlying skin tones, the homogeneity of skin color is correlated with
increased attractiveness and appearance of healthiness in every culture examined [64,65]. People who
view a cropped image of a cheek were able to accurately judge age, based on the homogeneity of skin
tone [39]. In traditional Chinese medicine, skin color is used as a diagnostic tool for disease [66].

Among Caucasians, men perceive red tones in women’s faces as more attractive than less red
faces because it is viewed as a sign of health. [67]. For these women, red facial coloration tracks their
level of estradiol, and facial coloration may provide men with cues about fertility [68].

Facial color gradient is also important because as skin color gets darker with age, the color contrast
between the hair, eyes and facial skin is reduced [69]. This is a consistent finding among many ethnic
groups, including Caucasians, Chinese, Latin Americans and South Africans [70] Wrinkling increases
with age and sun exposure and is a strong signal for judging age [71]. The discoloration of skin
with age is interpreted as a loss of health, while wrinkling is perceived as a sign of age and loss of
fertility [71].

5. Costly Signals and Deception

5.1. Costly Signals

The brain has evolved its focus on these features of attractiveness and beauty because not only
are they reliable measures of health and reproductive fitness, but they are (or have been for most of
our evolutionary history) difficult to fake. Such features that genuinely signal reproductive fitness
are known as Costly Signals [72]. Costly Signals that are specific to one sex or the other are subject to
strong sexual selection. One sex prefers a feature signaling reproductive fitness and chooses partners
who have that feature. The next generation produces one sex that favor the Costly Signal and the
other sex that displays it. This is called the Green Beard Effect, after the hypothetical example of two
sets of genes that co-evolve, one set that produces a green beard in males and another set that prefers
a green beard in females. This can lead to the run-away evolution of exaggerated features, such as
extraordinarily large elk antlers or peacock feathers. The key element is that the Costly Signal must be
biologically difficult to produce, or else fakers without the necessary reproductive fitness will display
the feature and gain unwarranted mating opportunities.
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Most if not all of the characteristics described here as signs of attractiveness and beauty are Costly
Signals. They reflect healthy development, absence of disease, and display the level of sex hormones
that reflect fertility. Human culture has added body ornaments and possessions to Costly Signals.
These are additional signs of wealth and resource acquisition that also signal reproductive fitness,
including decorative clothing and jewelry, lavish housing and luxury possessions.

5.2. Deception

Humans have also devised ways by which they deceive others as to their true reproductive fitness
by faking Costly Signals.

5.2.1. Makeup and Cosmetics

Women around the world apply makeup to alter their appearance. Facial recognition by the brain
is made more difficult by heavy makeup, especially if the face was first seen without makeup [73].
Makeup can be so deceptive that it impairs automated facial recognition software [74].

As noted before, the application of makeup overcomes the influence of fluctuating estrogen
levels on perceptions of attractiveness [27]. By darkening hair color and lightening skin complexion,
cosmetics are used to counter this sign of aging by enhancing contrast [62]. Cosmetics also even
out skin tone, and for people shown pictures of both made-up and no makeup faces, the number of
eye fixations and dwell time were positively correlated with skin color homogeneity [66]. Overall,
makeup reduces the perceived age of women, and the older the woman, the greater the reduction
of the perceived age [75]. This has significant social benefits, since the use of makeup leads to an
increase in the perception of likability, competence and trustworthiness [76], as well as dominance and
prestige [77].

Eye makeup increases the appearance of the size of women’s eyes [78] and has the greatest effect
on attractiveness as judged by both men and women [65]. Observers look at the eyes of women with
eye makeup 40% longer than women without it, and if the rest of the face is made up, the attention to
the eyes increased 80% [79]. Lipstick, which increases the appearance of the size and accentuates the
shape of the lip, increases the time people spend looking at the lips by 26% [68].

Deception by cosmetics has measurable economic consequences. Male patrons at a French
restaurant gave tips more often to waitresses who wore makeup and, when they did tip, they gave
them larger amounts of money than to waitresses without makeup. There was no difference for
female patrons, even though both male and female patrons thought that the waitresses were more
attractive when they wore makeup [80]. In macroeconomic theory, the Lipstick Effect (first formulated
by cosmetics magnate Leonard Lauder) is the increase in sales of lipsticks during economic downturns,
as women turn to small pleasures to compensate for losses and increase their appearance advantage in
a more competitive environment. A review of recessions over the past 50 years confirmed that during
downturns women tend to increase their purchase of products that enhance their appearance while
decreasing their purchase of non-appearance-enhancing products [81].

5.2.2. Deception Detection

Maintaining the value of Costly Signals against deception requires that people are able to detect
and punish cheating. Within the brain, the frontal lobe and amygdala are key components of the “lie
detector”, as demonstrated by a patient with brain damage in this region who was unable to detect
cheating, even though otherwise cognitively normal [82]. The brain is especially attuned to negative
information, emphasizing the importance of detecting fakes and posers. Test subjects were significantly
more likely to retain and consciously process a human face if it was associated with negative gossip
rather than positive or neutral gossip [83]. Since women have the greater stake in detecting who is or is
not faking Costly Signals among potential mates and rivals, it is not surprising that many studies have
shown that women outperform men in detecting lies and inferring emotions from subtle cues [71].
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5.3. Self-Deception and Self-Signaling

The best way to convince others of a lie is to believe it yourself, and natural selection is strong
enough to build a genetically controlled self-deception mechanism [84]. Many studies suggest that
people are objectively accurate in evaluating others but view themselves with an optimism bias.

5.3.1. Self-Assessment

People agree with a correlation of 0.79 about the attractiveness of others, but correlations between
self-ratings and objective measures of individual attractiveness are remarkably low: 0.24 for men and
0.25 for women [85]. People maintain an image of themselves that is much better than others perceive.
For example, photographs of volunteers were morphed to make them progressively more attractive
or less attractive. The subjects, both Western Europeans and Asians, were then invited to pick out
from the array of pictures the one that was the accurate representation of themselves. The median
choice was a picture that was 20% more attractive [86]. They were also quicker to recognize the more
attractive photo than their actual photo, a revealing result considering that people recognize objects
more quickly when they match their mental representations.

5.3.2. Self-Deception

The brain can hold a truthful and false belief at the same time because it is composed of
domain-specific cognitive modules, each of which evolved for solving a specific problem [87].
For example, the medial prefrontal cortex (mPFC) is integral to processing self-related information but
remains quiet when the brain considers non-self-referential information [88]. These modules are not
tightly connected and not all are accessible to consciousness. Often, these modules reach a decision
which is only later rationalized by conscious thought [89].

Facial attractiveness is so salient to people that it can influence unrelated opinions, such as the
perception of fairness. In the Ultimatum Game, a player is offered an arbitrary split of money by
a proposer, which he can either accept or reject as unfair. Male players accepted offers as fair from
attractive women that they rejected when proposed by unattractive women [90], suggesting that a
man can deceive himself into believing an offer is fair just because the proposer is beautiful.

5.3.3. Self-Signaling

Since the world is a competitive place, people are concerned with their own level of reproductive
fitness and social status. However, they cannot know their own status with any certainty, in part
because they lie to themselves about their own value. Therefore, they use various signals to themselves
to demonstrate their own value [91], such as overcoming challenges or acquiring costly goods
or making generous donations, even when no one else knows about it. Self-signaling explains
many behaviors of people in secret, private or anonymous purchasing or charity transactions [92].
Many efforts by people to alter or improve their appearance beyond what is conventional or apparent
to others, such as some types of cosmetic surgery and even piercings or tattooing on body sites covered
by hair or clothing, may be understood as a signal to oneself.

6. Conclusions

Dr. Theodosius Dobzhansky, the famous geneticist, wrote in 1973 that “nothing in biology makes
sense except in the light of evolution”. Since the human form and the brain co-evolved in the 5 million
years since our last common ancestor with the apes, we can say that nothing in beauty makes sense except
in light of the brain. Natural selection favors individuals with greater reproductive fitness and also those
who display signs of greater fitness, as well as those who can detect them.

The Costly Signals of fitness for humans include health, youth, and ideal proportions. The brain
has evolved modules to perceive facial and body shapes, interpret their meaning, and then assign
value—beautiful and attractive, or not. Since men and women have different reproductive strategies,
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and different sex hormones shape their bodies, the brain is tuned to those features driven by these
gender-specific development patterns in reaching decisions about attractiveness. A key finding is that
men and women of all cultures agree on which men and women are attractive and who are not.

People use cosmetics and surgical procedures to fake Costly Signals, while at the same time they
are always on the lookout to detect cheaters. Deceivers are more convincing when they believe the
lie themselves, and we have ample evidence of self-deception in beauty. In this fog of competition,
people use self-signaling to indicate to themselves their own worth. None of this makes sense except
in light of the neuroscience of beauty.

Funding: This research received no external funding.

Conflicts of Interest: The author declares no conflict of interest.

References

1. Bovet, J. The Evolution of Feminine Beauty. In Exploring Transdisciplinarity in Art and Sciences; Kapoula, Z.,
Volle, E., Renoult, J., Andreatta, M., Eds.; Springer International: Heidelberg, Germany, 2018; pp. 327–357.

2. Langlois, J.; Rubenstein, A.; Larson, A.; Hallam, M.; Smoot, M. Maxim or Myths of Beauty? A meta-analytic
and theoretical review. Psychol. Bull. 2000, 126, 390–423. [CrossRef]

3. Ramsey, J.; Langlois, J.; Hoss, R.; Rubenstein, A.; Griffin, A. Origins of a stereotype: Categorization of facial
attractiveness by 6-month-old infants. Dev. Sci. 2004, 7, 201–211. [CrossRef]

4. Halberstadt, J. Proximate and ultimate origins of a bias for prototypical faces. In Evolution and the Social
Mind; Forgas, J., Haselton, M., von Hippel, W., Eds.; Psychology Press: Sydney, Australia, 2007; pp. 245–262.

5. Jokela, M. Physical attractiveness and reproductive success in humans: Evidence from the late 20th century
United States. Evol. Hum. Behav. 2009, 30, 342–350. [CrossRef]

6. Thornhill, R.; Gangestad, S.W. The Evolutionary Biology of Human Female Sexuality; Oxford University Press:
Oxford, UK, 2008.

7. Hahn, A.C.; Perrett, D.I. Neural and behavioral responses to attractiveness in adult and infant faces.
Neurosci. Biobehav. Rev. 2014, 46, 591–603. [CrossRef] [PubMed]

8. Kirsch, L.; Urgesi, C.; Cross, E. Shaping and reshaping the aesthetic brain: Emerging perspectives on the
neurobiology of embodied aesthetics. Neurosci. Biobehav. Rev. 2016, 62, 56–68. [CrossRef]

9. Hu, C.-P.; Huang, Y.; Eickhoff, S.B.; Peng, K.; Sui, J. Seeking the Common Beauty in the Brain:
A Meta-Analysis of fMRI Studies of Beautiful Human Faces and Visual Art. Available online: https:
//www.biorxiv.org/content/biorxiv/early/2018/06/25/081539.full.pdf (accessed on 11 February 2019).

10. Haxby, J.V.; Hoffman, E.A.; Gobbini, M.I. Human neural systems for face recognition and social
communication. Biol. Psychiatry 2002, 51, 59–67. [CrossRef]

11. Kanwisher, N.; Yovel, G. The fusiform face area: A cortical region specialized for the perception of faces.
Philos. Trans. R. Soc. B 2006, 361, 2109–2128. [CrossRef] [PubMed]

12. Liu, J.; Harris, A.; Kanwisher, N. Perception of face parts and face configurations: An fMRI study.
J. Cogn. Neurosci. 2010, 22, 203–211. [CrossRef]

13. Kanan, C.; Bseiso, D.N.; Ray, N.A.; Hsiao, J.H.; Cottrell, G.W. Humans have idiosyncratic and task-specific
scanpaths for judging faces. Vis. Res. 2015, 108, 67–76. [CrossRef]

14. Wiese, H.; Kloth, N.; Güllmar, D.; Reichenbach, J.R.; Schweinberger, S.R. Perceiving age and gender in
unfamiliar faces: An fMRI study on face categorization. Brain Cognit. 2012, 78, 163–168. [CrossRef]

15. Iaria, G.; Fox, C.J.; Waite, C.T.; Aharon, I.; Barton, J.J.S. The contribution of the fusiform gyrus and
superior temporal sulcus in processing facial attractiveness: Neuropsychological and neuroimaging evidence.
Neuroscience 2008, 155, 409–422. [CrossRef] [PubMed]

16. Bzdok, D.; Langner, R.; Caspers, S.; Kurth, F.; Habel, U.; Zilles, K.; Laird, A.; Eickhoff, S.B. ALE meta-analysis
on facial judgments of trust- worthiness and attractiveness. Brain Struct. Funct. 2011, 215, 209–2231.
[CrossRef]

17. Collins, J.A.; Olson, I.R. Beyond the FFA: The role of the ventral anterior temporal lobes in face processing.
Neuropsychologia 2014, 61, 65–67. [CrossRef] [PubMed]

18. Senior, C. Beauty in the brain of the beholder. Neuron 2003, 38, 525–528. [CrossRef]

http://dx.doi.org/10.1037/0033-2909.126.3.390
http://dx.doi.org/10.1111/j.1467-7687.2004.00339.x
http://dx.doi.org/10.1016/j.evolhumbehav.2009.03.006
http://dx.doi.org/10.1016/j.neubiorev.2014.08.015
http://www.ncbi.nlm.nih.gov/pubmed/25199981
http://dx.doi.org/10.1016/j.neubiorev.2015.12.005
https://www.biorxiv.org/content/biorxiv/early/2018/06/25/081539.full.pdf
https://www.biorxiv.org/content/biorxiv/early/2018/06/25/081539.full.pdf
http://dx.doi.org/10.1016/S0006-3223(01)01330-0
http://dx.doi.org/10.1098/rstb.2006.1934
http://www.ncbi.nlm.nih.gov/pubmed/17118927
http://dx.doi.org/10.1162/jocn.2009.21203
http://dx.doi.org/10.1016/j.visres.2015.01.013
http://dx.doi.org/10.1016/j.bandc.2011.10.012
http://dx.doi.org/10.1016/j.neuroscience.2008.05.046
http://www.ncbi.nlm.nih.gov/pubmed/18590800
http://dx.doi.org/10.1007/s00429-010-0287-4
http://dx.doi.org/10.1016/j.neuropsychologia.2014.06.005
http://www.ncbi.nlm.nih.gov/pubmed/24937188
http://dx.doi.org/10.1016/S0896-6273(03)00293-9


Behav. Sci. 2019, 9, 34 10 of 12

19. Aharon, I.; Etcoff, N.; Ariely, D.; Chabris, C.; O’Connor, E.; Breiter, H. Beautiful faces have variable reward
value: fMRI and behavioral evidence. Neuron 2001, 32, 537–551. [CrossRef]

20. Ferrari, C.; Lega, C.; Tamietto, M.; Nadal, M.; Cattaneo, Z. I find you more attractive . . . after (prefrontal
cortex) stimulation. Neuropsychologica 2015, 72, 87–93. [CrossRef] [PubMed]

21. Downing, P.E.; Peelen, M.V. The role of occipitotemporal body-selective regions in person perception.
Cogn. Neurosci. 2011, 2, 186–226. [CrossRef] [PubMed]

22. Martin-Loeches, M.; Hernandez-Tamames, J.A.; Martin, A.; Urritia, M. Beauty and ugliness in the bodies
and faces of others: An fMRI study of person esthetic judgement. Neuroscience 2014, 77, 486–497. [CrossRef]

23. Di Dio, C.; Canessa, N.; Cappa, S.; Rizzolatti, G. Specificity of esthetic experience for artworks: An fMRI
study. Front. Hum. Neurosci. 2011, 5, 1–14. [CrossRef]

24. Levy, B.; Ariely, D.; Mazar, N.; Chi, W.; Lukas, S.; Elman, I. Gender differences in the motivational processing
of facial beauty. Learn. Motiv. 2008, 39. [CrossRef]

25. Zhang, Z.; Deng, Z. Gender, facial attractiveness, and early and late event-related potential components.
J. Integr. Neurosci. 2012, 11, 477–487. [CrossRef]

26. Ito, A.; Fujii, T.; Abe, N.; Kawasaki, I.; Hayashi, A.; Ueno, A.; Yoshida, K.; Sakai, S.; Mugikura, S.; Takahashi, S.;
et al. Gender differences in ventromedial prefrontal cortex activity associated with valuation of faces.
Neuroscience 2016, 328, 194–200. [CrossRef] [PubMed]

27. Roney, J.; Hanson, K.; Durante, K.; Maestripieri, D. Reading men’s faces. Proc. Biol. Sci. 2006, 273, 2169–2175.
[CrossRef] [PubMed]

28. Kruger, D. Male facial masculinity influences attributions of personality and reproductive strategy.
Pers. Relatsh. 2006, 13, 451–463. [CrossRef]

29. Lephart, E.D. A review of the role of estrogen in dermal aging and facial attractiveness in women.
J. Cosmet. Dermatol. 2018, 17, 282–288. [CrossRef] [PubMed]

30. Perrett, D. In Your Face: The New Science of Human Attraction; Palgrave Macmillan: London, UK, 2010.
31. Law Smith, M.J.; Perrett, D.I.; Jones, B.C.; Cornwell, R.E.; Moore, F.R.; Feinberg, D.R.; Boothroyd, L.G.;

Durrani, S.J.; Stirrat, M.R.; Whiten, S.; et al. Facial appearance is a cue to oestrogen levels in women.
Proc. R. Soc. 2005, 273, 135–140. [CrossRef]

32. Tatarunaite, E.; Playle, R.; Hood, K.; Shaw, W.; Richmond, S. Facial attractiveness: A longitudinal study.
Am. J. Orthod. Dentofac. Orthop. 2005, 127, 676–682. [CrossRef]

33. Ebner, N.C. Age of face matters: Age-group differences in ratings of young and old faces. Behav. Res. Methods
2008, 40, 130–136. [CrossRef]

34. Gupta, M.; Gilchrest, B.A. Psychosocial aspects of aging skin. Dermatol. Clin. 2005, 23, 643–648. [CrossRef]
35. Korthase, K.; Trenholme, I. Perceived age and perceived physical attractiveness. Percept. Mot. Ski. 1982, 54,

1251–1258. [CrossRef]
36. Kwart, D.G.; Foulsham, T.; Kingstone, A. Age and beauty are in the eye of the beholder. Perception 2012, 41,

925–938. [CrossRef] [PubMed]
37. Berry, D.S.; McArthur, L.Z. Some components and consequences of a babyface. J. Pers. Soc. Psychol. 1985, 48,

312–323. [CrossRef]
38. Nkengne, A.; Bertin, C.; Stamatas, G.; Giron, A.; Rossi, A.; Issachar, N.; Fertil, B. Influence of facial skin

attributes on the perceived age of Caucasian women. J. Eur. Acad. Dermatol. Venerol. 2008, 22, 982–991.
[CrossRef]

39. Matts, P.J.; Fink, B.; Grammer, K.; Burquest, M. Color homogeneity and visual perception of age, health,
and attractiveness of female facial skin. J. Am. Acad. Dermatol. 2007, 57, 977–984. [CrossRef] [PubMed]

40. Russell, R.; Sweda, J.; Porcheron, A.; Mauger, E. Sclera color changes with age and is a cue for perceiving
age, health, and beauty. Psychol. Aging 2014, 29, 626–635. [CrossRef] [PubMed]

41. Alam, M.; Dover, J. On beauty: Evolution, psychosocial considerations, and surgical enhancement.
Arch. Dermatol. 2001, 137, 795–807. [PubMed]

42. Jones, B.; Little, A.; Burt, D.; Perrett, D. When facial attractiveness is only skin deep. Perception 2004, 33,
569–576. [CrossRef]

43. Buss, D.; Abbot, M.; Angleitner, A. International preferences: Evolutionary hypotheses tested in 37 cultures.
J. Cross Cult. Psychol. 1990, 21, 5–47. [CrossRef]

44. Rhodes, G. The evolutionary psychology of facial beauty. Annu. Rev. Psychol. 2006, 57, 199–226. [CrossRef]
45. Galton, F. Inquiries into Human Faculty and Its Development; Macmillian: London, UK, 1883.

http://dx.doi.org/10.1016/S0896-6273(01)00491-3
http://dx.doi.org/10.1016/j.neuropsychologia.2015.04.024
http://www.ncbi.nlm.nih.gov/pubmed/25912761
http://dx.doi.org/10.1080/17588928.2011.582945
http://www.ncbi.nlm.nih.gov/pubmed/24168534
http://dx.doi.org/10.1016/j.neuroscience.2014.07.040
http://dx.doi.org/10.3389/fnhum.2011.00139
http://dx.doi.org/10.1016/j.lmot.2007.09.002
http://dx.doi.org/10.1142/S0219635212500306
http://dx.doi.org/10.1016/j.neuroscience.2016.04.047
http://www.ncbi.nlm.nih.gov/pubmed/27155151
http://dx.doi.org/10.1098/rspb.2006.3569
http://www.ncbi.nlm.nih.gov/pubmed/16901836
http://dx.doi.org/10.1111/j.1475-6811.2006.00129.x
http://dx.doi.org/10.1111/jocd.12508
http://www.ncbi.nlm.nih.gov/pubmed/29436770
http://dx.doi.org/10.1098/rspb.2005.3296
http://dx.doi.org/10.1016/j.ajodo.2004.01.029
http://dx.doi.org/10.3758/BRM.40.1.130
http://dx.doi.org/10.1016/j.det.2005.05.012
http://dx.doi.org/10.2466/pms.1982.54.3c.1251
http://dx.doi.org/10.1068/p7136
http://www.ncbi.nlm.nih.gov/pubmed/23362670
http://dx.doi.org/10.1037/0022-3514.48.2.312
http://dx.doi.org/10.1111/j.1468-3083.2008.02698.x
http://dx.doi.org/10.1016/j.jaad.2007.07.040
http://www.ncbi.nlm.nih.gov/pubmed/17719127
http://dx.doi.org/10.1037/a0036142
http://www.ncbi.nlm.nih.gov/pubmed/25244481
http://www.ncbi.nlm.nih.gov/pubmed/11405775
http://dx.doi.org/10.1068/p3463
http://dx.doi.org/10.1177/0022022190211001
http://dx.doi.org/10.1146/annurev.psych.57.102904.190208


Behav. Sci. 2019, 9, 34 11 of 12

46. Rubenstein, A.J.; Langlois, J.H.; Roggman, L.A. What makes a face attractive and why: The role of
averageness in defining facial beauty. In Facial Attractiveness: Evolutionary, Cognitive, and Social Perspectives;
Rhodes, G., Zebrowitz, L.A., Eds.; Ablex: Westport, CT, USA, 2002.

47. Vingilis-Jarmemko, L.; Maurer, D.; Vingilis-Jarmemko, L.; Maurer, D. The influence of averageness on
children’s judgments of facial attractiveness. Exp. Child Psychol. 2013, 115, 624–639. [CrossRef]

48. Muñoz-Reyes, J.A.; Iglesias-Julios, M.; Pita, M.; Turiegano, E. Facial Features: What Women Perceive as
Attractive and What Men Consider Attractive. PLoS ONE 2015, 10, e0132979. [CrossRef] [PubMed]

49. Richerson, P.J.; Boyd, R. Not by Genes Alone: How Culture Transformed Human Evolution; Univ. Chicago Press:
Chicago, IL, USA, 2005.

50. Ramachandran, V.S. The Tell-Tale Brain; W.W. Norton & Co.: New York, NY, USA, 2011.
51. Little, A.; Jones, B.; DeBruine, L. Facial attractiveness: Evolutionary based research. Philos. Trans. R. Soc. B

2011, 366, 1638–1659. [CrossRef] [PubMed]
52. Santhouse, A.; Howard, R.; ffytche, D. Visual hallucinatory syndromes and the anatomy of the visual brain.

Brain 2000, 123, 2055–2064. [CrossRef] [PubMed]
53. D’Entremont, B.; Hains, S.M.J.; Muir, D.W. A demonstration of gaze following in 3- to 6-month-olds.

Infant Behav. Dev. 1997, 20, 560–572. [CrossRef]
54. Whalen, P.; Kagan, J.; Cook, R.; Davis, F.C.; Kim, H.; Polis, S.; McLaren, D.; Somerville, L.; McLean, A.;

Maxwell, J.; et al. Human amygdala responsivity to masked fearful eye whites. Science 2004, 306, 2061.
[CrossRef] [PubMed]

55. Tan, R.; Osman, V.; Tan, G. Ear size as a predictor of chronological age. Arch. Gerontol. Geriatr. 1997, 25,
187–191. [CrossRef]

56. Edelstein, D. Aging of the normal nose in adults. Laryngoscope 1996, 106, 1–25. [CrossRef]
57. Platek, S.; Singh, D. Optimal Waist-to-Hip Ratios in Women Activate Neural Reward Centers in Men.

PLoS ONE 2010, 5, e9042. [CrossRef]
58. Di Dio, C.; Berchio, C.; Massaro, D.; Lombardi, E.; Gilli, G.; Marchetti, A. Body aesthetic preference in

preschoolers and attraction to canon violation: An exploratory study. Psychol. Rep. 2018, 121, 1053–1071.
59. Cazzato, V.; Siega, S.; Urgesi, C. What women like: Influence of motion and form on aesthetic body perception.

Front. Psychol. 2012, 3, 235. [CrossRef]
60. Bird, A.R.; Menz, H.B.; Hyde, C.C. The effect of pregnancy on footprint parameters. A prospective

investigation. J. Am. Podiatr. Med. Assoc. 1999, 89, 405–409. [CrossRef] [PubMed]
61. Block, R.A.; Hess, L.A.; Timpano, E.V.; Serlo, C. Physiologic changes in the foot during pregnancy. J. Am.

Podiatr. Med. Assoc. 1985, 75, 297–299. [CrossRef] [PubMed]
62. Fesler, D.; Nettle, D.; Afshar, Y.; Pinheiro Ide, A.; Bolyanatz, A.; Mulder, M.B.; Cravalho, M.; Delgado, T.;

Gruzd, B.; Correia, M.O.; et al. A cross-cultural investigation of the role of foot size in physical attractiveness.
Arch. Sex. Behav. 2005, 34, 267–276. [CrossRef] [PubMed]

63. Voracek, M.; Fisher, M.L.; Rupp, B.; Lucas, D.; Fessler, D.M. Sex differences in relative foot length and
perceived attractiveness of female feet: Relationships among anthropometry, physique and preference
ratings. Percept. Mot. Ski. 2007, 104, 1123–1138. [CrossRef]

64. Fink, B.; Grammar, K.; Matts, P.J. Visible skin color distribution plays a role in the perception of age,
attractiveness, and health in female faces. Evol. Hum. Behav. 2006, 27, 433–442. [CrossRef]

65. Samson, N.; Fink, B.; Matts, P.J. Visible skin condition and perception of human facial appearance. Int. J.
Cosmet. Sci. 2010, 32, 167–184. [CrossRef] [PubMed]

66. Kushi, M. Your Face Never Lies; Avery Publishing Group, Inc.: Wayne, NJ, USA, 1983.
67. Pazda, A.D.; Thorstenson, C.A.; Elliot, A.J.; Perrett, D.I. Women’s facial redness increases their perceived

attractiveness: Mediation through perceived healthiness. Perception 2016, 45, 739–754. [CrossRef] [PubMed]
68. Jones, B.C.; Hahn, A.C.; Fishers, C.I.; Winceniak, J.; Kandrik, M.; Robersts, S.C.; Little, A.C.; DeBruine, L.M.

Facial coloration tracks changes in Women’s Estradiol. Psychoneuroendocrinology 2015, 56, 29–34. [CrossRef]
69. Porcheron, A.; Mauger, E.; Russel, R. Aspects of facial contrast decrease with age and are cues for age

perception. PLoS ONE 2013, 8, e57985. [CrossRef] [PubMed]
70. Porcheron, A.; Mauger, E.; Soppelsa, F.; Liu, Y.; Ge, L.; Pascalls, O.; Russell, R.; Morizot, F. Facial contrast is a

cross-cultural cue for perceiving age. Front. Psychol. 2017, 8, 1208. [CrossRef] [PubMed]
71. Fink, B.; Matts, P.J. The effects of skin color distribution and topography cues on the perception of female

facial age and health. J. Eur. Acad. Derm. Venerol. 2007, 22, 493–498. [CrossRef]

http://dx.doi.org/10.1016/j.jecp.2013.03.014
http://dx.doi.org/10.1371/journal.pone.0132979
http://www.ncbi.nlm.nih.gov/pubmed/26161954
http://dx.doi.org/10.1098/rstb.2010.0404
http://www.ncbi.nlm.nih.gov/pubmed/21536551
http://dx.doi.org/10.1093/brain/123.10.2055
http://www.ncbi.nlm.nih.gov/pubmed/11004123
http://dx.doi.org/10.1016/S0163-6383(97)90048-5
http://dx.doi.org/10.1126/science.1103617
http://www.ncbi.nlm.nih.gov/pubmed/15604401
http://dx.doi.org/10.1016/S0167-4943(97)00010-1
http://dx.doi.org/10.1097/00005537-199609001-00001
http://dx.doi.org/10.1371/journal.pone.0009042
http://dx.doi.org/10.3389/fpsyg.2012.00235
http://dx.doi.org/10.7547/87507315-89-8-405
http://www.ncbi.nlm.nih.gov/pubmed/10466293
http://dx.doi.org/10.7547/87507315-75-6-297
http://www.ncbi.nlm.nih.gov/pubmed/4009464
http://dx.doi.org/10.1007/s10508-005-3115-9
http://www.ncbi.nlm.nih.gov/pubmed/15971009
http://dx.doi.org/10.2466/pms.104.4.1123-1138
http://dx.doi.org/10.1016/j.evolhumbehav.2006.08.007
http://dx.doi.org/10.1111/j.1468-2494.2009.00535.x
http://www.ncbi.nlm.nih.gov/pubmed/19889046
http://dx.doi.org/10.1177/0301006616633386
http://www.ncbi.nlm.nih.gov/pubmed/26908567
http://dx.doi.org/10.1016/j.psyneuen.2015.02.021
http://dx.doi.org/10.1371/journal.pone.0057985
http://www.ncbi.nlm.nih.gov/pubmed/23483959
http://dx.doi.org/10.3389/fpsyg.2017.01208
http://www.ncbi.nlm.nih.gov/pubmed/28790941
http://dx.doi.org/10.1111/j.1468-3083.2007.02512.x


Behav. Sci. 2019, 9, 34 12 of 12

72. Miller, G. Spent: Sex, Evolution, and Consumer Behavior; Penguin Group: New York, NY, USA, 2009.
73. Ueda, S.; Koyama, T. Influence of make-up on facial recognition. Perception 2010, 39, 260–264. [CrossRef]
74. Dantcheva, A.; Chen, C.; Ross, A. Can facial cosmetics affect the matching accuracy of face recognition

systems? In Proceedings of the 5th IEEE International Conference on Biometrics: Theory, Applications and
Systems (BTAS), Washington, DC, USA, 23–27 September 2012.

75. Russell, R.; Batres, C.; Courreges, S.; Kaminski, G.; Soppelsa, F.; Morizot, F.; Porceron, A. Differential effects
of makeup on perceived age. Br. J. Psychol. 2018. [CrossRef]

76. Etcoff, N.; Stock, S.; Haley, L.; Vickery, S.; House, D. Cosmetics as features of the extended human phenotype:
Modulation of the perception of biologically important facial signals. PLoS ONE 2011, 6, e25656. [CrossRef]

77. Mileva, V.; Jones, A.; Russell, R.; Little, A. Sex differences in the perceived dominance and prestige of women
with and without cosmetics. Perception 2016, 45, 1166–1183. [CrossRef]

78. Jones, A.; Porcheron, A.; Russell, R. Makeup changes the apparent size of facial features. Psychol. Aesthet.
Creat. Arts 2018, 12, 359–368. [CrossRef]

79. Cula, G.; Wu, I.-T.; Barkovic, S.; Appa, Y. Quantifying the effect of makeup on facial attractiveness. J. Am.
Acad. Dermatol. 2010, 62. [CrossRef]

80. Guegen, N.; Jacob, C. Enhanced female attractiveness with use of cosmetics and male tipping behavior in
restaurants. J. Cosmet. Sci. 2011, 62, 283–290.

81. Hill, S.E.; Rodenheffer, C.D.; Griskevicius, V.; Durante, K.; White, A.E. Boosting beauty in an economic
decline: Mating, spending, and the Lipstick Effect. J. Personal. Soc. Psychol. 2012, 103, 275–291. [CrossRef]

82. Shermer, M. The Science of Good and Evil; Henry Holt & Co.: New York, NY, USA, 2004; p. 177.
83. Anderson, E.; Siegel, E.; Bliss-Moreau, E.; Barrett, L. The visual impact of gossip. Science 2011, 332, 1446–1448.

[CrossRef]
84. Trivers, R. The Elements of a Scientific Theory of Self-Deception, in Natural Selection and Social Theory: Selected

Papers of Robert Trivers; Oxford Univ. Press: Oxford, UK, 2002.
85. Feingold, A. Good looking people are not what we think. Psychol Bull. 1992, 111, 304–341. [CrossRef]
86. Epley, N.; Whitchurch, E. Mirror, Mirror on the wall: Enhancement in self-recognition. Personal. Soc.

Psychol. Bull. 2008, 34, 1159–1170. [CrossRef]
87. Kurzban, R. Why Everyone Else Is a Hypocrite; Princeton University Press: Princeton, NJ, USA, 2012.
88. Gusnard, D.A.; Akbudak, E.; Shulman, G.L.; Raichle, M.E. Medial prefrontal cortex and self-referential

mental activity: Relation to a default mode of brain function. Proc. Natl. Acad. Sci. USA 2001, 98, 4259–4264.
[CrossRef]

89. Shermer, M. The Believing Brain; Henry Holt & Co.: New York, NY, USA, 2011.
90. Ma, Q.; Hu, Y.; Jiang, S.; Meng, L. The undermining effect of facial attractiveness on brain responses to

fairness in the Ultimatum Game. Front. Neurosci. 2015, 9, 77. [CrossRef]
91. Bodner, R.; Prelec, D. Self-signaling and diagnostic utility in everyday decision making. In Collected Essays in

Psychology and Economics; Brocas, I., Carillo, J., Eds.; Oxford Univ. Press: Oxford, UK, 2002.
92. Yarosh, D. Why Luxury is Valuable: Status Aspirations and Self-Signaling Create Premium Value in Luxury

Consumers Goods. Available online: http://www.danyarosh.com/why-luxury-is-valuable.html (accessed
on 15 January 2019).

© 2019 by the author. Licensee MDPI, Basel, Switzerland. This article is an open access
article distributed under the terms and conditions of the Creative Commons Attribution
(CC BY) license (http://creativecommons.org/licenses/by/4.0/).

http://dx.doi.org/10.1068/p6634
http://dx.doi.org/10.1111/bjop.12337
http://dx.doi.org/10.1371/journal.pone.0025656
http://dx.doi.org/10.1177/0301006616652053
http://dx.doi.org/10.1037/aca0000152
http://dx.doi.org/10.1016/j.jaad.2009.11.612
http://dx.doi.org/10.1037/a0028657
http://dx.doi.org/10.1126/science.1201574
http://dx.doi.org/10.1037/0033-2909.111.2.304
http://dx.doi.org/10.1177/0146167208318601
http://dx.doi.org/10.1073/pnas.071043098
http://dx.doi.org/10.3389/fnins.2015.00077
http://www.danyarosh.com/why-luxury-is-valuable.html
http://creativecommons.org/
http://creativecommons.org/licenses/by/4.0/.

	Introduction 
	The Evolutionary Biology of Beauty 
	Reproductive Strategy 
	Universality of Attractiveness Judgements 
	Attractive People Succeed 

	The Neuroscience of Facial Recognition 
	Brain Loci 
	Gender-Specific Brain Activation 

	Appearance and Beauty Judgments 
	Gender Differences in Attractiveness Features and Perception 
	Age Perception 
	Health Perception 
	Symmetry 
	Average Features 
	Face Proportions 
	Body Proportions 
	Foot Size 
	Facial Color and Wrinkles 

	Costly Signals and Deception 
	Costly Signals 
	Deception 
	Makeup and Cosmetics 
	Deception Detection 

	Self-Deception and Self-Signaling 
	Self-Assessment 
	Self-Deception 
	Self-Signaling 


	Conclusions 
	References

