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Abstract

In the present study, we investigated the differences in the experience of attractiveness and unattractiveness of human bodies.
A total of 101 participants (55 females) were asked to create the most attractive and the most unattractive female and male
figures using a computer animation. They performed this task by adjusting the size of six body parts: shoulders, breasts/chest,
waist, hips, buttocks, and legs. Analyses indicated that attractive body parts were distributed normally with the peak shifted
to moderately supernormal sizes, while unattractive body parts had mostly U-shaped or skewed distributions with extremes
in super-supernormal and/or subnormal sizes. Generally, both male and female attractive bodies had prominent “sporty”
look: supernormally wide shoulders and long legs. Gender differences showed that men prefer more supernomal masculine
and feminine sizes, while women show an ambivalence toward both groups of traits. Principal components analysis revealed
gender differences on the multitrait level: males focus on prominent masculine and feminine traits, while women focus on
traits that make both male and female bodies more elongated and slender. Gender differences were in line with specific male
and female positions in the partner selection process, while a certain tendency toward masculinization of the female body

required the inclusion of social factors, such as the influence of the culture of a sporty and fit look.
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Introduction

As sexually dimorphic animals, we humans are emerging
into two general body shapes—female and male. In addi-
tion to the difference in the total body mass (i.e., weight and
height), men and women also differ in the specific distribu-
tion of muscles, fat, and bones (Wells, 2007). Specifically,
compared to men, women have wider pelvic bones and more
body fat accumulated mostly in the gluteofemoral region
(hips and buttocks) and breasts (Clarys et al., 1984), while,
compared to women, men have longer shoulder bones, as well
as a greater muscle mass dominantly distributed in the upper
body part (shoulders, chest, back, and arms) (Wang et al.,
2001). The sexual difference in the size of individual body
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parts (e.g. the size of shoulders, the waist, hips etc.) results
in a difference in the global body structure that shapes the
typical feminine “hourglass” and the masculine “inverted
triangle” appearance.

Evolutionary biologists and psychologists argued that this
morphological difference reflects the difference in the repro-
ductive roles of men and women: in particular, the robust
masculine build has an important role in the male intra-gen-
der competition, while the curvy shape of the female body is
closely related to the fat deposits which are crucial for main-
taining pregnancy and breastfeeding (Barber, 1995; Buss,
2003; Gangestad & Scheyd, 2005; Grammer et al., 2003;
Singh, 2002; Symons, 1979). Stressing this morphologi-
cal-functional connection, evolutionary biologists and psy-
chologists hypothesized that the sexual selection has shaped
the human’s ability to identify the most promising mates who
are well equipped for their specific reproductive roles. Spe-
cifically, in order to choose the best possible partners, men
and women have developed sensitivity and preference for
typical feminine and masculine traits as the honest signals
of “good genes”, i.e., general health, immunocompetence,
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reproductive quality (fertility and fecundity) and competi-
tive ability (strength, agility, endurance, etc.) (Barber, 1995;
Buss, 2003; Gangestad & Scheyd, 2005; Grammer et al.,
2003; Singh, 2002; Symons, 1979). However, some recent
findings challenged the “good gene” hypothesis, showing
that, at least for faces, a healthy lifestyle has a more sig-
nificant effect on the experience of attractiveness than the
strength of the immune system itself (Jones et al., 2021).

The following presents the findings of physiological
and psychological studies that supported the “good genes”
hypothesis (attractive is healthy, fertile and strong). In addi-
tion to positive signals, negative signals related to poor
health, poor reproductive abilities and low physical com-
petence are also important for sexual selection, so in this
paper we focus on the physical constraints of both attractive-
ness and unattractiveness of body appearance. Our general
theoretical framework is based on the model of sexual strate-
gies in partner selection. According to this model men and
women have partially overlapping criteria of attractiveness/
unattractiveness, but they also have gender-specific standards
arising from their different positions in the sexual selection
and intra-gender competition. Finally, we expect that gender
differences are reflected not only in the evaluation of indi-
vidual body traits, but also in the multitrait domain, i.e., in
the patterns of correlated traits.

Attractive Is Good
Waist and Hips

The most prominent feature of the typical female “hourglass”
shape is a relatively small waist-to-hip ratio or WHR (smaller
WHR = narrower waist and wider hips). Anthropometric
data show that average WHR for women in the reproductive
period ranges from 0.70 and 0.80, and for comparison, the
average male WHR is between 0.85 and 0.95 (Dijkstra &
Buunk, 2001; Hughes & Gallup, 2003; Singh, 1993). Many
studies, including different cross-cultural studies, indicate
that the most attractive female bodies have the WHR mostly
within the above-mentioned range (Markovi¢ & Bulut, 2014,
2017a; Dixson et al., 2007; Henss, 2000; Marlowe & Wets-
man, 2001; Singh, 1993; Swami & Furnham, 2008). Interest-
ingly, when compared with the hips, a waist width is specified
as a more significant constraint of physical attractiveness
(Brooks et al., 2015). All these findings are in line with the
evolutionary hypothesis that a typical body appearance is
an honest signal of “good genes” indicating that a smaller
WHR is associated with positive physiological parameters,
such as a woman’s general health (Bjorntorp, 1988; Folsom
et al., 1993; Manolopoulos et al., 2010; Misra & Vikram,
2003) and their reproductive potential (DeRidder et al., 1990;
Jasieniska et al., 2004; Lassek & Gaulin, 2006, 2008; Zaadstra
etal., 1993). Taken separately, a smaller waist size indicates
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a better general health status (Bjorntorp, 1991; Misra &
Vikram, 2003) and higher sex hormone levels (Jasieriska
et al., 2004). On the other hand, pelvis size is associated
with ease of pregnancy and giving birth, while fat deposits
on the hips serve as additional energy reserves (Cant, 1981;
Huss-Ashmore, 1980).

Buttocks

One of the possible reasons for the evolutionary adaptation
which shaped the larger gluteal stores in the female body may
lie in the importance of fat for the normal development of the
relatively large brain of the human fetus. This assumption is
indirectly supported by studies which have shown that the
amount of this fat in mothers is associated with the normal
prenatal development of the fetal brains and even with the
further child’s cognitive achievements (Lassek & Gaulin,
2006, 2008). Cross-cultural studies show that attractiveness
of the female buttocks follows their average size and typical
shape in a given population. For instance, African American
men prefer larger buttocks than Caucasians (Cunningham
et al., 1995; Thompson et al., 1996), while men from the
Tanzanian Hadza tribe are more attracted to profiles of female
figures with a more prominent (protruding) buttocks than
American Caucasian participants (Marlowe et al., 2005). A
recent study finds that the preference for buttocks does not
depend as much on its size as on the shape, i.e., angle of the
lumbar curvature (Lewis et al., 2015): the most attractive
curvature is slightly greater than the average measure in the
US female population (Fernand & Fox, 1985). Unlike the
size, which is associated with fetal nutrition, the protruding
shape of the buttocks may play a special role in sexual selec-
tion. According to some authors, in the protruded buttocks
and arched back (i.e., greater lumbar curvature), men see a
signal of female sexual proceptivity (similar arching the back
is characteristic for estrus reflexes in females of many other
mammals; cf. Beach, 1976; Dixson, 1998; Miller et al., 2007;
Pazhoohi et al., 2018).

Breasts

Some studies suggested that large breasts indicate high repro-
ductive potential in women (Jasieriska et al., 2004), as well
as a low correlation with the lactation capacity (Anderson,
1988; Pond, 1998). Since their size is not related to milk pro-
duction, the function of larger breasts may lie in the internal
economy of nutrients (i.e., fat tissue in the breast as an addi-
tional energy deposit), but, according to some authors, large
breasts have a more emotional function because they offer
babies a comfortable and soft surface (“pillow”), thus con-
tributing to the strengthening of the affective bond between
the child and the mother (Smith, 1986).The research of the
female breast attractiveness revealed no consistent results
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showing men’s preference for all range of sizes including
large (Singh & Young, 1995; Zelazniewicz & Pawlowski,
2011), smaller (Furnham et al., 2006), as well as medium-
sized breasts (Wiggins et al., 1968). However, some recent
findings suggest that, as in the case of the buttocks, the shape
of breasts is a more important factor than their size. Namely,
Havlicek and associates (2017) found that men prefer the
breasts whose shape suggests firmness and tightness typical
for young and fertile women. These findings are in line with
an alternative evolutionary explanation which shifts the focus
from breast function in child feeding to their role in the sexual
selection as an advertisement for woman’s sexual maturity
(Marlowe, 1998).

Shoulders and Chest

In addition to generally higher muscularity (cf. Wang et al.,
2001), one of the most prominent structural characteristics
of the male body is the shoulder-to-hip ratio (SHR). Anthro-
pometric measures show that the average male SHR is about
1.20 (Markovi¢ et al., 2016; Dijkstra & Buunk, 2001; Hor-
vath, 1979), while, for comparison, the female SHR is lower,
about 1.00 (Markovi¢ et al., 2016; Dijkstra & Buunk, 2001).
In addition to SHR, there are also other ratios which highly
predict male attractiveness, such as the waist-to-shoulder
ratio (WSR) (Braun & Bryan, 2006), as well as the waist-
to-chest ratio (WCR) (Fan et al., 2005; Maisey et al., 1999).
Although different, all three measures overlap because they
depict a male torso in the form of an “inverted triangle”
(broad shoulder/chest and narrow hip/waist). Unlike the
female body, the typical masculine body constitution is not
so clearly associated with men’s general health, but rather
with physical strength and higher testosterone levels that
play a significant role in their reproductive, competitive and
protective behavior (Barber, 1995; Batrinos, 2012; Evans,
1972; O’Connor et al., 2004). Although muscularity (as well
as other somatotypes) is very important for the experience
of male physical attractiveness (e.g. Dixson et al., 2014), we
did not include it in this study because we intended to exam-
ine the "pure" effects of the structural relationships of body
parts regardless of the total body mass. Namely, if addition or
subtraction of muscle mass is even, it does not substantially
change the specific body structure—for instance, if we look
at the stimuli used in the research of male body attractiveness
we see that figures have variable muscularity but a constant
SHR (e.g. SHR about 1.3 in Buchanan & Friedman, 2005;
Frederick et al., 2005; Frederick & Haselton, 2007).

Legs
Relative leg length is usually specified as a leg-to-torso

ratio (LTR): when the leg length is measured from the peri-
neum to the ankle, then the average LTR for both males

and females is about 1.00 (Greil, 2006; Martin & Nguyen,
2004; Smith et al., 2007; Sorokowski & Pawlowski, 2008).
Studies show that the most attractive female figures have
an average leg length (Frederick et al., 2010; Kiire, 2016;
see also an extensive cross cultural study Sorokowski et al.,
2011) or legs longer than the average (Markovi¢ et al.,
2016; Bertamini & Bennett, 2009; Brooks et al., 2015;
Fan et al., 2005; Rilling et al., 2009; Sorokowski & Paw-
lowski, 2008; Swami et al., 2006). A similar preference
for longer legs has also been identified for male figures
(Authors, 2016; Versluys & Skylark, 2017). Some medi-
cal studies support the “good genes” hypothesis indirectly
showing that leg length in both women and men correlates
with general health. Namely, short legs are associated with
a cardiovascular disease risk (Gunnell et al., 2003), type
II diabetes (Gunnell et al., 2005; Smith et al., 2001), and
higher triglycerides and higher levels of insulin resistance
in men (Smith et al., 2001). Also, the length of legs is posi-
tively correlated with a biomechanical efficiency, such as
the ability to run (Cavanagh & Kram, 1989; Ropret et al.,
1998).

Attractiveness and Unattractiveness
Attractiveness: Peak Shift from Average to Supernormal

While standard evolutionary approaches hypothesized that
typical or average bodies are attractive because they represent
the evolutionary most successful morphological solutions
(cf. Buss, 2003; Symons, 1979), some studies questioned the
primacy of average, showing that the most attractive female
and male bodies are more feminine or masculine compared
to the average ones (Markovi¢ & Bulut, 2014, 2017a, b;
Markovic€ et al., 2016; Dijkstra & Buunk, 2001; Pettijohn
& Jungeberg, 2004; Voracek & Fisher, 2002). Ramachan-
dran and Hirstein (1999) argued that the preference for more
prominent or supernormal bodily features is based on the
so-called peak shift effect according to which the appetitive
(e.g. sexual) behavior intensifies when the key trigger fea-
tures are amplified (Tinbergen, 1951; Tinbergen & Perdeck,
1950; see also Staddon, 1975). The preference for supernor-
mality is based on clear evolutionary logic. Namely, increas-
ing feminine-masculine differences sharpens the female or
male sexual signals, which in turn leads to and increased
limbic activation, and consequently results in higher attrac-
tion (Ramachandran & Hirstein, 1999). This hypothesis
was indirectly supported by our recent findings showing
that higher masculinity/femininity (measured by SHR and
WHR, respectively) induced a faster gender categorization
and higher attractiveness ratings (Authors, 2019). In other
words, the amplification of typical sex signals helps both the
ease of gender categorization, i.e., processing fluency (cf.
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Reber et al., 2004; Winkielman & Cacioppo, 2001) and effec-
tive sexual behavior (cf. Ramachandran & Hirstein, 1999).

Unattractiveness: From Subnormal to Super-Supernormal

In addition to the experience of physical attractiveness,
sexual selection also has its negative side which is mani-
fested through the sensitivity to unattractive body features.
While attractive bodies, as the evolutionary “winning” mor-
phological solutions epitomized in the typical or average or
somewhat supernormal appearance of men and women, unat-
tractive phenotypic traits express adverse genetic mutations
that can deviate from the zone of average in different direc-
tions (Darwin, 1861; Dobzhansky, 1970). Unfortunately, to
the best of our knowledge, there are no studies specifically
designed to investigate the physical constraints of human
unattractiveness, so, there are no available data on exact val-
ues of the most unattractive bodily proportions and body
part sizes. Nevertheless, existing data can suggest indirectly
what the distribution of unattractiveness ratings might look
like. Namely, if attractiveness ratings are normally distrib-
uted (as it was specified in our previous study, Markovié¢ &
Bulut, 2017a; see also Frederick & Haselton, 2007), they
peak at the average or slightly supernormal body part sizes,
and then decrease in both directions, toward the reduced and
enlarged body parts. On the other hand, the unattractive traits
are expected to have inverse or U-shaped distributions with
peaks at extremely smaller and larger sizes (i.e., less and
more masculine and feminine) than the average (see Fig. 1).

The most unattractive

The most attractive

The most unattractive

ATTRACTIVENESS
UNATTRACTIVENESS

SUBRNORMALITY AVERAGE SUPERNORMALITY

Fig. 1 Hypothetical distributions of attractiveness (full line) and unat-
tractiveness (dashed line). Subnormality and supernormality refer to
the sizes of either decreased or increased femininity/masculinity in
respect to the average values. The average size does not correspond
with the highest attractiveness which is slightly shifted toward super-
normal sizes (see the text for details, cf. Markovi¢ & Bulut, 2017a)
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Gender Differences

Having in mind that both attractiveness and unattractiveness
are closely related to sexual selection, they should always be
viewed through gender differences. According to evolution-
ary psychologists, gender differences should not be substan-
tial, because men and women have relatively similar posi-
tions in the mating process: both compete with same-gender
competitors and select other-gender partners (Buss, 1992;
Tovée & Cornelissen, 2001). On the other hand, although
small, gender differences are significant because men and
women have distinct reproductive roles and different mating
strategies (Buss, 2003; Buss & Schmitt, 1993; Schmitt, 2014;
see also a cross-cultural study Buss, 1989).

Male Standards

In general, compared to women, men show a more pro-
nounced preference for supernormal feminine characteristics
of the female body (lower WHR, larger breasts and buttocks)
and supernormal masculine characteristics of the male body
(wider shoulders and chest) (Markovié¢ & Bulut, 2014, 2017a,
2019; Dagnino et al., 2012; Franzoi & Herzog, 1987; Hor-
vath, 1979; Krantz et al., 1997; Lippa, 1983; Singh & Young,
1995). Men’s preference for supernormal masculine and fem-
inine traits is most likely based on their specific mating and
reproductive motivations. So, guided by competitive motive,
men emphasize the importance of enhanced masculinity of
the male body: more masculine = stronger = more competi-
tive = more attractive (Buss & Perry, 1992; Puts, 2010). On
the other hand, the preference for supernormal feminine traits
is driven by sexual motive which enhances men’s sensitivity
for honest signs of fertility of a potential partner. In the con-
text of the real choice of partners, these criteria are especially
evident when choosing a partner for long-term relationships,
while in choosing a short-term partners, men rely primarily
on the sexual availability of women, and only then on attrac-
tiveness (Buss, 2003; Buss & Schmitt, 1993; Schmitt, 2014).

Female Standards

According to Buss and Schmitt (1993), women, as well as
men, have different standards of attractiveness for short-term
and long-term relationships (see also Buss, 2003; Schmitt,
2014). Data support this distinction showing that women
are primarily focused on a men’s masculine appearance
when ovulating, choosing a short-term partner (Gangestad
& Thornhill, 2008; Kenrick et al., 1993), while they find
masculine men less attractive for long-term relationships
(Buss & Schmitt, 1993; Gangestad & Simpson, 2000; Rho-
des et al., 2005; Wiederman & Dubois, 1998). Generally,
in the transition from short-term to long-term relationships
women reduce the minimal standards of male attractiveness
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from about the 70th to approximately 60th percentile (Ken-
rick et al., 1993; Regan, 1998). The period of the menstrual
cycle also influences a woman's choice of partner and the
preference for masculinity. Namely, women are more prone
to short-term sexual relationships during ovulation showing
a higher preference for more masculine men (Haselton et al.,
2007; Schmitt, 2014), while during the non-fertile phase
of the menstrual cycle they change their preference to less
masculine traits (Penton-Voak et al., 1999). Moreover, some
findings revealed that increased masculinity is even rated as
unattractive by female participants (Lippa, 1983).

Female ambivalence toward the masculinity of a man's
appearance has its adaptive function which lies in their sen-
sitivity for the “dual nature” of testosterone (Kasperk et al.,
1997). Namely, being linked to higher testosterone levels,
higher masculinity provides men a greater protection abil-
ity (Barber, 1995), higher fertility and more intense sexual
behavior (Hughes & Gallup, 2003), but on the other hand,
high masculinity has its negative side manifesting in less
desirable competitive, aggressive and possessive behavior,
tendency to coercion and jealousy (Batrinos, 2012; Beck
etal., 1976; Dijkstra & Buunk, 2001; O’Connor et al., 2004).

Being less competitive than men, women show less prefer-
ence for enhanced feminine characteristics on woman's body
(Buss & Perry, 1992; Puts, 2010). Moreover, according to the
Social role theory, in modern society there is a noticeable
shift in the focus of female competition from the sexual to the
economic realm, resulting in the female acceptance of some
traditional male traits (Eagly & Wood, 1999; Wood & Eagly,
2012). This phenomenon is partly reflected in the shift of the
emphasis of the ideal female appearance from the increased
feminine to the somewhat masculine traits (muscularity, fit
build, etc.) (cf. Cunningham & Shamblen, 2003; Edwards
etal., 2014; Pope et al., 2001).

Individual Traits, Ratios, and Patterns

According to evolutionary genetics, sexual (as well as natu-
ral) selection is not focused on changing single physical char-
acteristics, but rather on a wider complex of traits that shape
the masculine and feminine bodily appearance. Attempting to
formalize such a multivariate phenotypic selection quantita-
tive geneticists generated models in which (1) the change of
multiple phenotypic traits across generations is mathemati-
cally conceptualized as a product of (2) multiple genetic traits
variance (expressed as a genetic (co)variance matrix) and
(3) a directional selection gradient (expressed as vector of
selection gradients) (Blows, 2007; Fuller et al., 2005; Lande,
1980; Lande & Arnold, 1983; Lawler, & Blomquist, 2010;
Philips & Arnold, 1989; Roff & Fairbairn, 2007; Walsh &
Blows, 2009).

Although psychological studies do not deal with real evo-
lutionary changes through generations, some of them still

use a similar multivariate approach for investigating physical
attractiveness. In one such study, researchers simulated the
sexual selection within a digital ecosystem of 120 female fig-
ures with a varied 24 traits (Brooks et al., 2015). Participants
rated the attractiveness of the figures, and after that, half of
the least attractive figures were eliminated, while half of the
most attractive ones were minimally modified (the simula-
tion of small mutations), thus obtaining a new full set. This
procedure was repeated through 8 generations until finally
the most attractive morphological solutions emerged: slen-
derness, narrow waists and long legs.

Using a single session in which participants rated attrac-
tiveness of 81 female figures we tested the effect of sizes
of four physical traits: WHR, breasts, buttocks, and tights
(Markovié¢ & Bulut, 2014). Multiple regression analysis have
shown that WHR was the best predictor of attractiveness in
both male and female participants, with additional significant
contribution of breasts size in male participants.

In the present study we analyzed both the individual and
multitrate effects on attractiveness/unattractiveness of female
and male bodies. To test multivariate effects on attractive
traits, we used the principal components analysis (PCA)
while for unattractive traits we used cluster analysis. In the
next section, we will summarize the main predictions regard-
ing these effects in the context of gender differences (i.e.,
male and female standards of attractiveness).

Purpose of the Study and the Hypotheses

The main empirical purpose of the present study was to spec-
ify the physical constraints on the experience of attractive-
ness and unattractiveness of female and male bodies, while
its theoretical goal is to set sensitivity to these constraints in
an interpretive framework of sexual selection principles and
partner selection strategies. In the following paragraphs, we
will briefly summarize and specify two general hypotheses
that were developed in the introductory sections of the paper.

Attractiveness of Supernormal and Unattractiveness
of Extremes

The first hypothesis is that both genders prefer the physi-
cal appearance of female and male bodies which signals
health, reproductive and competitive abilities (cf. Barber,
1995; Buss, 2003; Gangestad & Scheyd, 2005; Grammer
et al., 2003; Singh, 2002; Symons, 1979). We expect that
the stronger expression of these “good signals” (a moder-
ate tendency toward supernormality) is experienced as more
attractive, while deviations from them (a super-supernormal
and/or subnormal size of body parts) will be perceived as
unattractive. Specifically, we hypothesized that the attrac-
tiveness of all body parts is normally distributed with the
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peak at supernormal sizes (cf. Markovi¢ & Bulut, 2017a;
Ramachandran & Hirstein, 1999), while the unattractiveness
has an inverse or U-shaped distribution which means that
the extremely large or small body part sizes will increase
ratings of unattractiveness (see Fig. 1). This general frame-
work should apply to both genders, but, in some of its seg-
ments, significant gender differences are expected (see the
next section).

Gender Differences: Males Prefer Supernomal More Than
Females

Based on previous findings (Sect. 1..), we expected that com-
pared to females, male participants will prefer larger breasts
(cf. Jones, 1996; Markovi¢ & Bulut, 2014, 2017a) and but-
tocks in female figures (cf. Jones, 1996), as well as broader
shoulders and chest in male figures (Franzoi & Herzog, 1987;
Horvath, 1979; Lippa, 1983). According to the sexual selec-
tion theory, the male preference for enhanced masculinity is
based on a stronger competitive motive (Buss & Perry, 1992;
Puts, 2010), while the preference for enhanced femininity
is associated with the tendency to choose the most fertile
partner (Buss, 2003; Buss & Schmitt, 1993; Schmitt, 2014).
On the other hand, being less competitive as well as more
cautious when choosing a very masculine partner, females
will show relatively lower preference for supernormal mas-
culine traits as well as equally (Batrinos, 2012; Beck et al.,
1976; Dijkstra & Buunk, 2001; O’Connor et al., 2004). Also,
since they are less competitive than men, women will show a
weaker tendency toward supernormality of the female body.

Method
Participants

A total of 101 undergraduate heterosexual students recruited
from the University of Belgrade participated in the experi-
ment (55 females, mean age 19.21 and 46 males, mean age
19.80).

Stimuli

Default stimuli, i.e., basic female and male figures (avatars)
were created using a program for computer animation DAZ
3D Studio 4.6 Pro (the same program we used in our pre-
vious studies, cf. Markovi¢ & Bulut, 2017a, b; Markovié
etal.,2016). When specifying a basic avatar, we took care to
maintain a compromise between two requirements regarding
the ecological validity of stimuli appearance: (1) the figure
should be relatively simple, without unnecessary details such
as body hair, nipples, genitals, clothing, face, hair, etc., but
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also (2) it should be relatively realistic, natural, and volu-
minous as stylized sculptures (e.g., for a similar perceptual
distinction between real and artificial faces see Balas et al.,
2017). This way, we wanted to reduce both the offensive
sexual connotation of bodily nudity and the effect of the per-
ceptual context on physical appearance (e.g. swimsuit cut,
leotards, etc.).

In a pre-study, we specified the zero points as medium or
average looking sizes of six body parts: shoulders, breasts
(female figures) or chest (male figures), waist, hips, buttocks
and legs. Ten participants, including the authors, were work-
ing as a discussion group and made the final decisions by
consensus. Participants were asked whether the program’s
default baselines (i.e., “zero” points) matched their repre-
sentation of the average size of individual body parts. All
participants specified the program’s default baseline as
corresponding to their representation of average size of all
body parts. We additionally evaluated these specifications
by measuring some main body part ratios, such as WHR,
SHR and LTR of default avatars. All values were obtained
from the avatar’s frontal view. For the female default avatar,
we obtained approximately average ratios: SHR=1.05 (cf.
Dijkstra & Buunk, 2001), WHR =0.70 (cf. Dijkstra & Buunk,
2001; Hughes & Gallup, 2003; Singh, 1993), and LTR =1.00
(cf. Smith et al., 2007). For the male default avatar we also
obtained approximately average ratios: SHR = 1.25 (cf. Dijk-
stra & Buunk, 2001), WHR =0.82 (cf. Dijkstra & Buunk,
2001; Hughes & Gallup, 2003; Singh, 1993), and LTR =1.00
(cf. Smith et al., 2007). Unfortunately, we couldn’t find the
data for average breast and buttocks size in terms of corre-
sponding ratios (e.g. breasts-to-waist or breasts-to-chest ratio
or buttocks-to-waist ratio, etc.) in the available literature,
so we only relied on the participant's subjective representa-
tion of the “average size”. Nevertheless, we believed that the
subjective impressions of the average breasts and buttocks
size are about as reliable as impressions related to waist, hip,
shoulders and legs (i.e., WHR, SHR, and LTR).

For all male body parts, as well as for female waist and
legs, the minimum and maximum sizes were specified to
be at the same interval relative to the zero (i.e., medium)
point. However, for most female body parts the minima and
maxima were asymmetrically positioned in respect to a zero
point. Namely, in a pre-study, participants noticed that some
minimal or maximal sizes of female body parts should be
extended or reduced in order to obtain more natural extreme
values: for shoulders, breasts and buttocks the maxima are
moved toward larger sizes in respect to the minima (i.e., the
interval 0-max was greater than the interval 0-min), while
the hip minimum was moved toward smaller sizes (i.e., the
interval 0-min was greater than the interval 0-max). All
minimum-maximum ranges given in DAZ 3D Studio scale
measures are shown in Table 1.
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Table 1 Minima and maxima for all body parts sizes expressed in
DAZ 3D Studio scale measures

Female avatar Male avatar

Min to Max Min to Max
Shoulders —50 to 150 —100 to 100
Breasts/Chest —50 to 100 —1tol
Waist —100 to 100 —1tol
Hips —100 to 500 —60 to 60
Buttocks —100 to 150 —100 to 100
Legs —100 to 100 —40 to 40
Procedure

We used the production method for capturing the experience
of attractiveness and unattractiveness of the human body.
Participants were asked to generate the most attractive and
the most unattractive female and male figures (avatars) using
DAZ 3D Studio. They performed this task by adjusting the
size of six avatar’s body parts: shoulders, breasts (female
figures) or chest (male figures), waist, hips, buttocks and legs.
An example of the experimental display is shown in Fig. 2:
scale sliders were placed on the left and the avatar figure
on the right side. All scales were bipolar with zero points
and both minima and maxima. The avatar height was 14 cm
(13 deg).

Participants worked individually using a laptop computer
Dell Inspiron 15 3000 (15.6-inch screen). After confirm-
ing that they understood the instructions, the participants
proceeded to generate an attractive avatar by moving scale
sliders. In order to observe the avatar’s appearance from all
sides, participants were free to rotate the figure in all three
dimensions (for that purpose they were told to use a rotating
tool, a cube icon placed in the up-right angle of display, see

Fig.2 Working display of DAZ
3D Studio. Left: scale sliders for
the adjustment of body parts.
Right: 3D rotatable figure

Fig. 2). After completing this task, participants saved the file
with the generated avatar and opened a new one. One half of
the participants first generated female, and then male avatars,
while the other half generated avatars in the inverse order. In
both groups, participants first generated attractive and then
unattractive avatars.

Results
Attractiveness
Single Traits: Distributions and Differences

Figure 3 shows the distributions of the attractive sizes of body
parts of female and male avatars. As expected, the distribu-
tions of the attractive body parts sizes were approximately
normal (see Fig. 1). The baselines (zero points) as hypo-
thetical representatives of the average sizes are marked by
dashed lines.

Even a superficial glance at the charts reveals that in most
cases the attractive means deviate from the theoretically
defined baseline, which is specified as the DAZ 3D Studio
default size (i.e., zero value of bipolar scales). In order to
test the differences between empirically obtained attractive
sizes and theoretically specified baseline sizes, we performed
one sample #-test. Also, to specify gender differences in the
generation of attractive avatars, we performed #-tests for inde-
pendent samples, with the participants’ gender as a group
factor. The results of all #-tests are shown in Table 2. In addi-
tion to the individual parts, we also tested the differences for
the two key ratios, SHR and WHR. We calculated them on
the basis of transformed DAZ measures in millimeters (the
frontal width of the shoulders, waist and hips of the avatar
was measured).
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Fig.3 The distributions of the
attractive body parts sizes of
female and male avatars are
shown. W and M denote the
productions by women and
men, respectively. The dashed
lines indicate the baseline (zero
sizes)

Table 2 This table shows (1)
t-tests of differences between
empirically obtained attractive
sizes of avatars’ body parts and
ratios and theoretically specified
baseline sizes and (2) t-tests of
gender differences in generated
attractive body part sizes and
ratios

We also presented the results schematically. In Fig. 4
the basic avatars as well as the avatars reconstructed based
upon the participants’ production are shown: the symbols
indicate the direction of the significant differences between
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Men: Attractive-baseline

Attractive: Women—men

Female avatar
Shoulders
Breasts
Waist
Hips
Buttocks
Legs
SHR
WHR

Male Avatar
Shoulders
Chest
Waist
Hips
Buttocks
Legs
SHR
WHR

1(54)=16.20, p<.01
(54)=4.53, p< .01
1(54)=2.99, p< .01
(54)= —-7.11, p<.01
(54)=11.5, p<.01
1(54)=9.02, p<.01
1(54)=20.5, p<.01
1(54)=8.56, p<.01

1(54)=19.61, p<.01
t(54)= —0.33, ns
1(54)=3.58, p<.01
1(54)=2.09, p<.05
1(54)=4.30, p<.01
1(54)=13.15, p<.01
1(54)=10.32, p<.01
1(45)=10.56, p<.01

1(45)=13.55, p<.01
1(45)=5.88, p<.01
(45)=4.67, p< .01
1(45)= —4.08, p< .01
(45)=14.11, p<.01
#(45)=6.14, m< .01
1(45)=13.52, p<.0l
1(45)=7.40, p< .01

1(45)=17.92, p<.01
#(45)=9.39, p<.01
1(45)=0.28, ns
1(45)=—-0.67, ns
1(45)=4.44, p< .01
1(45)=8.96, p< .01
1(45)=13.41, p<.01
1(45)=13.37, p< .01

1(99)=2.01, p<.05
1(99)=-2.05, p<.05
1(99)= —1.20, ns
1(99)=—1.23, ns
1(99)= -2.02, p<.05
1(99)=2.02, p<.05
1(99)=2.01, p<.05
1(99)= —-0.27, ns

1(99)= —0.66, ns
1(99)= —1.18, ns
1(99)=2.23, p<.05
1(99)=1.99, p<.05
1(99)=0.25, ns
1(99)=2.74, p< .01
1(99)=-1.97, p<.05
1(99)= —0.53, ns

Results are shown in two sub-tables, separately for the female and male avatar

the generated sizes and the baseline, as well as between the
female and male participants. We believe that this figure
can help us in the better understanding of the main findings.
T-tests for independent samples indicate that both women
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Fig.4 The basic avatar and BASIC

ATTRACTIVE BY MALES

the reconstruction of attractive
female and male figures accord-
ing to the female and male
participants’ generating of six
attractive body parts. Symbols
greater-than (>), less-than

(<), and equal (=) denote the
significance and direction of the
differences between attractive
and baseline sizes: the attractive
size can be larger (>), smaller
(<) or equal (=) to the baseline

Female
avatar

Shoulders
Breasts
Waist

>> >

sizes. The second symbol in the

string (e.g.> >or>=) denotes

gender (female-male) differ-

ences. For instance, if females

have two symbols (e.g.>>)

and males only one (e.g.>) Male
that means that both genders
generate larger sizes than the
baseline, but females generate
size larger than males do

avatar

H
H

Shoulders
Chest

Waist

Hips (left)
Buttocks (right)

v Vv I v
n n v v

Legs

ATTRACTIVE BY FEMALES
>>
>
> < >>|  Hips (left)
Buttocks (right)
>> > Legs
> >
>> N

and men increased almost all body parts of the female attrac-
tive avatar; only the size of the hips is reduced relative to the
baseline. In other words, compared to the baseline figure,
the attractive female avatar is larger—it has wider shoulders
and waist, and larger breasts and buttocks, as well as a higher
SHR (1.15 compared to default 1.06), WHR (0.74 compared
to default 0.70), and a higher LTR (1.10 compared to default
1.03). The female attractive avatar is also taller thanks to a
legs elongation—namely, since the torso was not changed,
the length of the legs directly affected the height of the whole
figure (see Fig. 4). Specifically, this avatar is generated as
an interesting combination of some enhanced (supernormal)
feminine features (larger breasts and buttocks) and some
reduced female features (lower WHR and higher SHR).

A direct test of gender differences indicated that, although
both genders generated female avatars with more prominent
feminine characteristics (i.e., larger breasts and buttocks),
men generated avatars with significantly larger breasts and
buttocks relative to women. Similarly, although both gen-
ders generated female avatars with more prominent mascu-
line characteristics (i.e., wide shoulders), women generated
wider shoulders and higher SHR compared to men. Also,
although both genders generated female avatars with longer
legs, women generated avatars with longer legs relative to
men.

Similar to a female avatar, the male attractive avatar is
generally larger and taller than the baseline. Specifically,
women generated male avatars with all body parts larger than
the baseline, except for the chest, whose size didn’t differ
significantly from the baseline size. On the other hand, men
increased all body parts relative to the baseline, except the

waist and hips, whose size didn’t differ significantly from
the baseline sizes. In other words, women only partially
increased the baseline avatar’s masculinity (shoulders were
extended, while the chest was left unchanged in respect to the
baseline), whereas men consistently increased the masculin-
ity of the avatar by the extension of both shoulders and chest,
leaving the waist and hips size at their baseline level, which
resulted in a higher SHR (1.32 compared to default 1.25).
Both genders also increased WHR of the male avatar (0.85
compared to default 0.82), which additionally intensified the
masculine appearance. Finally, the attractive male avatar is
also higher due to higher LTR (1.07 compared to default
1.03). Analyzing direct gender differences in the generation
of a male attractive avatar, we didn’t obtain a difference in
the shoulders, chests and buttocks size. However, compared
to women, men generated male avatars with a narrower waist
and hips, as well as a higher SHR.

Multitraits: Principal Components Analysis

In order to specify the inter-relations between different attrac-
tive traits, we performed a principal component analysis
(PCA). A PCA with a varimax rotation was performed on
data of both the male and female avatar and for both male
and female participants. Results of the analyses are shown
in Table 3.

Attractive Male Avatars Male and female participants show a
focus on different combinations of traits when generating an
attractive male avatar. In men, Factor 1 refers to the gluteo-
femoral region (negative correlation between buttocks size
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Table 3 Results of the principal components analysis (varimax rota-
tion) of attractive male and female avatars for male and female partic-
ipants. In all analyses, two components were extracted. For each com-

ponent, the percentage of the explained variance and corresponding
indexes of rotated matrices are shown (indexes above .5 are bolded)

Male participants

Female participants

F1 F2 F1 F2
24.62% 23.52% 27.88% 19.65%
Attractive male avatars
Shoulders —0.221 0.843 Shoulders 0.620 —0.151
Chests 0.214 0.736 Chests 0.281 0.573
Waist 0.375 0.307 Waist 0.684 0.241
Hips 0.772 0.121 Hips 0.371 0.272
Buttocks —0.784 0.210 Buttocks 0.714 0.000
Legs —0.105 —0.157 Legs 0.257 —0.850
29.12% 20.76% 25.41% 19.98%
Attractive female avatars
Shoulders 0.616 0.161 Shoulders 0.469 0.337
Breasts 0.236 0.815 Breasts —0.750 —0.181
Waist 0.343 0.242 Waist 0.175 0.720
Hips 0.617 0.018 Hips —0.115 0.767
Buttocks —0.096 0.803 Buttocks 0.071 0.037
Legs 0.805 —0.094 Legs 0.755 -0.242

Bold values indicate the most saturated (i.e., above 0.500)

and hip width), and Factor 2 on the shoulder—chest girdle
(positive correlation between shoulder and chest width). On
the other hand, Factor 1 in female participants refers to the
general size of the male body (a positive correlation between
shoulder and waist width and buttocks size), and Factor 2 to
elongation and slenderness of the figure (negative correlation
between chest width and leg length).

Attractive Female Avatars In Factor 1 male participants
focus on the general size of the female body (shoulder and
hip width and leg length), while in Factor 2 two prominent
feminine characteristics were focused—breasts and buttocks
(these two traits are positively correlated). On the other hand,
in Factor 1 female participants focus on elongation and slen-
derness of the female body (a negative correlation between
breast size and leg length), while Factor 2 reflects the ten-
dency toward the maintenance of a constant WHR (a positive
correlation between waist and hip width).

Unattractiveness

Single Traits: Distributions and Differences

Figure 5 shows the frequency distributions of the unattractive
sizes of body parts. As expected, these distributions were

mostly U-shaped (see prediction in Fig. 1), and analyses have
shown that such a shape can be fit well with the quadratic

@ Springer

function. Appendix A presents the results of the multiple
regression analysis in which linear and quadratic functions
were contrasted as predictors of these frequency distribu-
tions, and Fig. 5 shows the parabolic plots for distributions
that have a significant prediction of a quadratic function.

The key feature of these distributions is that they have
dominant extreme sizes (both or one), which means that the
majority of participants, when generating unattractive body
parts, increase or decrease the size to the minimum or maxi-
mum of the scale. In order to test the significance of the dif-
ferences in the number of participants who generated extreme
(the smallest and largest) sizes of unattractive body parts
we used the chi-square test. Extreme sizes were specified as
25% of the smallest and 25% of the largest sizes. Interest-
ingly, this 50% of extreme sizes was covered by about 85%
of participants (for different body parts the range goes from
71 to 93%), indicating that only about 15% of the participants
generated avatars with medium sizes as unattractive. A sim-
plified symbolic presentation of the significant differences in
the frequency between small and large sizes is embedded in
the histogram charts (see Fig. 5), while the numerical results
of X2 tests are shown in Appendix B.

The results of the chi-square test show the following.
Women and men agree that a female avatar is equally unat-
tractive with very wide and very narrow shoulders and very
wide and very narrow hips. Also, both genders found unat-
tractive only a very wide waist and very short legs, and a not



Archives of Sexual Behavior

Unattractive FEMALE avatar
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Fig.5 The frequency distributions of the unattractive body parts sizes
of female and male avatars are shown. The quadratic functions are
plotted for distributions that have a significant prediction of this func-
tion. M and W denote the productions of women and men, respec-
tively. Symbols greater-than (>) and less-than (<) denote the signifi-
cant difference in frequency of the 25% largest and the 25% smallest
sizes: > > >stands for p <.01,> > stands for p <.05, and > for p=.06

very narrow waist and very long legs. On the other hand,
some gender differences have been identified. Namely,
women found unattractive both very large and very small
breasts, and both a very large and very small buttocks. Men,
however, found only very small breasts and buttocks unattrac-
tive, but not very large ones. In the case of the male avatar,
women and men largely agree that only one extreme size is
unattractive—narrow shoulders, wide waist, wide hips, large
buttocks and short legs. The only gender difference was iden-
tified in the chests: for women both wide and narrow chests
of the male avatar are equally unattractive, while men found
only narrow chests unattractive.

Freauancy

BUTTOCKS

HIPS BUTTOCKS LEGS
MALE avatar
, i <<< ; >>>
HIPS BUTTOCKS LEGS
[l <<< g <<< i >>>
HIPS BUTTOCKS LEGS

(marginal significant difference). The direction of angle indicates the
direction of difference: differences where small sizes are more fre-
quent than large ones are denoted by the angle pointing to the right,
e.g.>> >, while differences where large sizes are more frequent
than the smaller ones are denoted by the angle pointing to the left,
e.g.< < <. See the text for a more detailed explanation

Multitraits: Cluster Analysis

We could not conduct a PCA on the data for unattractive traits
because they were not normally distributed. We also found
that data normalization would not be appropriate because it
would disrupt the natural relationships between the variables
(as presented in the previous section, the deviation from a
normal distribution is not small but rather substantial, see
Fig. 5). Instead of PCA we used a cluster analysis (K-means)
to specify a multitraits grouping. We have performed a cluster
analysis for attractive avatars as well, but results were not
much informative—representatives of all clusters (3 and 2 in
different analyses) were very similar to average attractive ava-
tars (see Fig. 4). In other words, relatively small variability of
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Fig.6 The results of the cluster FEMALE UNATTRACTIVE AVATARS
analysis (K-means) for the
female and male avatar, as well CLUSTERS Masculine + Feminine + Asexual

as the percentage of women

and men by cluster are shown.
Three clusters are defined:
Masculine +, Feminine + and
Asexual. The values of the final
cluster centers were expressed
in a unique range from 0 (mini-
mum) to 100 (maximum). The
reconstructed avatars as cluster
representatives are also shown
below

f

p

Shoulders 90.86 52.05 4.62
Breasts 27.26 70.60 29.66
Waist 65.32 72.08 75.72
Hips 3111 82.29 52.64
Buttocks 12.16 87.42 7.66
Legs 42.62 33.02 22.44
WOMEN % 25.46 45.45 29.09
MEN % 23.91 36.96 39.13

MALE UNATTRACTIVE AVATARS

CLUSTERS Masculine + Feminine + Asexual
Shoulders 86.64 6.04 14.13
Chests 95.96 39.50 24.81
Waist 69.50 81.57 72.76
Hips 64.60 83.10 62.15
Buttocks 94.21 90.45 12.27
Legs 41.15 16.71 49.64
WOMEN % 18.18 50.91 30.91
MEN % 6.52 71.74 21.74

attractive traits did not show substantial difference in cluster ~ first sentence of Tolstoy's novel Anna Karenina the following
structures. On the other hand, due to greater variability and  can be said: Attractive bodies are all alike (slightly supernor-
tendencies to extreme measures, unattractive clusters were ~ mal); every unattractive body is unattractive in one of two
more diverse in appearance (see Fig. 6). To paraphrase the  different ways (very subnormal or very supernormal).
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1. The cluster Masculine + refers to avatars with more
prominent masculine and reduced feminine character-
istics. In the female avatars, this cluster features a body
with very broad shoulders, small breasts, narrow hips,
and a very small buttocks. In the male avatars, the body
belonging to this cluster has very broad shoulders, a
broad chest and buttocks.

2. The cluster Feminine + refers to avatars with more promi-
nent feminine and reduced masculine characteristics. In
female avatars, the body belonging to this cluster has
large breasts, a wide waist, very wide hips, and a very
large buttocks. The male avatar from this cluster has very
narrow shoulders and chests, a very wide waist and hips,
and a very large buttocks.

3. The Asexual cluster refers to a tiny body constitution with
reduced masculine and feminine sexual characteristics.
Both female and male avatars belonging to this cluster are
characterized by very narrow shoulders, small breasts or
narrow chests, and a very small buttocks, but a relatively
wider waist and hips.

Interestingly, the Feminine 4+ and the Asexual clusters include
more participants than the Masculine + (particularly with the
female avatar), which generally means that the participants find
the pear-shaped body figures (upright triangle) more unattrac-
tive than the “bulky” figure (inverted triangle). This pattern is
consistent by gender: chi-square tests showed no significant
differences in the number of women and men included in the
clusters.

Discussion

In this paper, we presented a study in which we investigated
single and multiple physical constraints of attractiveness
and unattractiveness of the male and female body. In the
following sections, we will discuss the obtained findings
within the general framework of the specific sexual selec-
tion model (Buss, 1992, 2003; Buss & Schmitt, 1993;
Schmitt, 2014). As expected, the attractive body parts
were distributed normally with the peak shifted to moder-
ately supernormal sizes, while unattractive body parts have
mostly U-shaped or skewed distributions with extremes in
super-supernormal and/or subnormal sizes. At the most
general level, the tendency to supernormal referred to
the preference of two groups of physical traits. The first
group included preference for male and female figures with
broader shoulders and longer legs (“T-shape”) while the
second group concerns the preference for a more feminine
appearance of female bodies that includes larger breasts
and buttocks (“S-shape”). In addition to these general
tendencies, other part of the findings reveals gender dif-
ferences that show a different male and female focus on

different body traits and their combinations. Both gender
similarity (a tendency to supernormal) and gender differ-
ences (a different weight on supernormality of different
traits) are theoretically particularly interesting because they
can contribute to a better understanding of the complex
interplay between biology and culture in sexual selection.

General Preference for“T-shape”: Signals
of Strength and Health

In the present study we identified supernormal SHR and
shoulder width as well as an average WHR of both male
and female attractive avatars. Interestingly, our partici-
pants generated avatars whose SHR is almost identical to
the measures obtained on male and female fashion mod-
els (around 1.40 for male and 1.20 for female models, cf.
Dijkstra & Buunk, 2001). One possible explanation for this
phenomenon may lie in the fact that broad shoulders signal
general physical strength and fitness, which are important
for showing competitive qualities, and which are also espe-
cially advertized in modern society through the ideology of
sports, particularly fitness and bodybuilding (Cunningham
& Shamblen, 2003; Guthrie & Castelnuovo, 1992; Freder-
ick et al., 2005; Harrison, 2003; Pope et al., 2001; Thorn-
borrow et al., 2020). Thanks to the general social tendency
to gender egalitarianism and the reducing differences in
gender roles (e.g. man as competitive, women as a mother
and housekeeper), a fit-looking culture is widely accepted
not exclusively by men, but also by modern women (cf.
Eagly & Wood, 1999; Wood & Eagly, 2012). A certain
kind of “masculinization” of female appearance probably
underlies the findings of our recent study of gender cat-
egorization in male—female “chimeras” showing that sil-
houettes with average male SHR (1.20) and average female
WHR (0.70), despite this double signaling, in about 70%
of cases were categorized as female (i.e., as female with
broad shoulders), but not as male (i.e., as male with a nar-
row waist) (Markovi¢ & Bulut, 2019).

In addition to the higher SHR, the attractive male and
female avatars also have proportionally longer legs, i.e.,
higher LTR, which indirectly contributes to the elongated
and slender appearance characteristic for fashion models
(cf. Swami et al., 2006; Versluys & Skylark, 2017) and ath-
letes (e.g. runners) (Cavanagh & Kram, 1989; Ropret et al.,
1998). We marked this set of traits (high SHR and LTR) as a
“T-shape” in which the vertical elongation of the body (long
legs) and broad shoulders were stylized.

Data on unattractive bodies are complimentary to these
findings showing that the representatives of two out of three
clusters of unattractive avatars have a pear-shaped look (nar-
row shoulders, wide waist and hips and short legs). Specifi-
cally, analyses of the distributions of individual body parts
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show that both genders found the most unattractive only very
short, but not very long legs, which is consistent with the
“good genes” hypothesis—short legs signal susceptibility
to various diseases Smith et al., 2001; Gunnell et al., 2003,
2005) while longer legs are associated with better physical
performance (Cavanagh & Kram, 1989; Ropret et al., 1998).

Taken together, this group of findings revealed a general
preference for “T-shaped” bodies whose specific multitraits
combination signals the general physical strength and health
typical for both male and female athletes and fashion models.
On the other hand, the unattractive multitraits pattern of pear-
shape body significantly disrupts both masculine (“inverted
triangle”) and feminine (‘“hourglass”) appearance, as it indi-
cates weakness and propensity to disease.

Attractiveness of Female Body:
“T-Shape” +“S-Shape”

Interestingly, the attractive female avatar had a supernormal
SHR, but not a supernormal WHR—in our study, the most
attractive WHR was in the average zone (0.74). This combi-
nation (high SHR and average WHR) additionally contrib-
utes to the sporty and fit look of the female body by reducing
the feminine or “motherly” look (wider hips with a narrower
waist). As we pointed out in the previous section, shifting
preferences from a maternal to an athletic look is most likely a
consequence of reducing gender stereotypes and differences in
gender roles in the contemporary society (cf. Eagly & Wood,
1999; Wood & Eagly, 2012). It seems that this egalitarian ten-
dency goes beyond the culture of sports and fitness by spread-
ing to the whole society, even to the area of traditional “male
taste”—for example, some studies show that WHR of models
in the men’s magazine such as Playboy increased across the
years (1954-2000) becoming less and less feminine (Pettijohn
& Jungeberg, 2004; Voracek & Fisher, 2002).

The contemporary idealization of a fit appearance and a
high SHR, however, do not necessarily lead to the substan-
tial “masculinization” and distortion of the femininity of the
female body. Namely, a combination of a supernormal SHR
and an average WHR also may induce the impression of an
even more pronounced “hourglass” (i.e., feminine) appear-
ance. After all, the shoulder extender pads in women’s fash-
ion, usually in combination with waisted dresses, serve as an
artificial amplifier of the “hourglass” look (Ramachandran &
Hirstein, 1999). Moreover, regardless of the average WHR,
attractive female avatars are characterized by some other
supernormal female characteristics, such as larger breasts
and buttocks, which, in combination with wider shoulders,
make a female figure especially attractive. We marked the
pattern of larger breasts and buttocks as a “S-shape” because
it outlines their stylized look observed in profile.

Tendencies toward a “T” and “S-shape” are notice-
able in both genders, however, the findings show that men
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and women differ in the degree of their expression. In the
next section, we will discuss the gender specifics in these
tendencies.

Gender Differences and the Sexual Selection Model

The findings of the present study show that although both
genders prefer supernormality, men and women differ in the
intensity of this tendency. As we mentioned in the introduc-
tion (Sect. 1.3), this gender difference is most likely based
on different strategies of men and women during the process
of sexual selection.

Male Preferences and Strategies: Stronger Tendency
Toward Supernormal

When generating attractive avatars, compared to women,
men show a stronger tendency to enhance the masculine
traits of the male body, such as wider shoulders and chest.
These findings are in line with previous studies (Franzoi &
Herzog, 1987; Horvath, 1979; Lippa, 1983), as well as with
predictions of the mate selection model (Buss, 1992, 2003;
Buss & Perry, 1992; Buss & Schmitt, 1993; Puts, 2010;
Schmitt, 2014). According to this model, men’s preference
for enhanced masculinity of the male body is based on their
positive evaluation of competition-related traits: more mas-
culine = stronger = more competitive = more attractive (see
Sect. 1.3). In line with this is the finding that men find only
very narrow, but not very broad male chests unattractive.

Compared to women, men also show a higher preference
for supernormal feminine traits of the female body, such as
larger breasts and buttocks. This preference is in line with
previous findings (Jones, 1996; Markovié¢ & Bulut, 2014,
2017a), as well as with the mate selection model which argue
that men positively evaluate sexually-related feminine traits
(Buss, 1992, 2003; Buss & Perry, 1992; Buss & Schmitt,
1993; Schmitt, 2014). Many authors particularly stress the
role of these traits in sexual selection as honest signals of a
woman’s sexual maturity and proceptivity (for breasts see
HavliCek et al., 2017; Marlowe, 1998; for buttocks see Dix-
son, 1998; Lewis et al., 2015; Pazhoohi et al., 2018). As in
the case of male chests, men also find very small but not
very large breasts and buttocks in female figures the most
unattractive.

To summarize, in both groups of analysis (attractive
and unattractive traits), men show a consistent preference
for larger shoulders and chests in male avatars and breasts
and buttocks in female ones (a positive effect of increased
masculinity and femininity) as well as an aversion to a nar-
row chest in the male avatar and small breasts and buttocks
in the female (a negative effect of reduced masculinity and
femininity).
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Female Preferences and Strategies: Ambivalence Toward
Femininity and Masculinity

Unlike men, who clearly show a preference for increased
masculinity and femininity, women show a certain ambiva-
lence toward both groups of traits. In the case of the female
body, this ambivalence is manifested through the preference
for partially supernormal femininity (slightly larger breasts
and buttocks than average), but with enhanced elements of
masculinity, such as wider shoulders and a generally more
sporty and fit “T-shaped” look (wider shoulders + longer
legs). We have already discussed the preference of the “T-
shape” in the context of reducing the differences in gender
roles and intra-gender competition (cf. Eagly & Wood, 1999;
Wood & Eagly, 2012). According to the Social role theory,
this finding is expected because the general direction of gen-
der egalitarianism in modern society is to include tradition-
ally masculine traits in a female social role (e. g. social com-
petitiveness and dominance) (cf. Eagly & Wood, 1999; Wood
& Eagly, 2012; see also Barry et al., 1957). However, in terms
of the competitive behavior in women, a sort of ambivalence
is present because the most attractive female body comprises
enhanced both feminine or masculine characteristics. Data
on unattractive traits well illustrate this ambivalence—unlike
men who find only small but not large breasts and buttocks
unattractive, in women, both extreme sizes of breasts and
buttocks are equally unattractive.

Similar to competition-related traits of the female body,
women also show ambivalence in terms of sexually-related
i.e., masculine traits of the male body. The only indirect gen-
der difference in the preference for masculine traits was iden-
tified in the chests—for women average chests are the most
attractive, while men extend them to a supernormal width.
Complementary to that, men find only narrow chests unat-
tractive (narrow chests =lower masculinity), while women
find both narrow and wide chests (i.e., lower and higher mas-
culinity) equally unattractive. Similar ambivalence was also
identified in some previous studies which have shown that
women found a prominent masculine appearance both attrac-
tive and unattractive, suggesting that intensified masculinity
is linked to both a higher sexual attraction (cf. Hughes & Gal-
lup, 2003) and offensive, aggressive and possessive behavior
(Batrinos, 2012; Beck et al., 1976; Dijkstra & Buunk, 2001;
Lippa, 1983; O’Connor et al., 2004).

Multitraits: Gender-Specific Patterns of Traits

Although the PCA does not give us information about what
is attractive, but only how individual traits are grouped based
on their correlations, it can provide us with valuable insights
into which pattern of traits participants focus as particularly
important. As we presented in the Results section, male and

female participants show a focus on different combinations of
attractive traits which can further enrich our discussion of the
relationship between an attractive physical appearance and
different male and female sexual strategies. In short, the PCA
suggests that in generating attractive avatars, male partici-
pants show the expected focus on prominent masculine traits
of male bodies (shoulders and chests) and feminine traits of
females (breasts and buttocks). On the other hand, female
participants show an expected focus on traits that make both
male and female bodies more elongated and slender (longer
legs and narrower breasts or smaller breasts). In addition, par-
ticipants of both genders show a tendency toward constancy,
or more specifically, a tendency to maintain a constant size
(e.g., constant volume of the gluteofemoral region in male
avatars) or body proportions (e.g., constant waist-to-hip ratio
in female avatars). Apparently, these tendencies are general
(perhaps universal), so they can be identified in participants
of different cultures and different sexual orientations (cf.
Valentova et al., 2011, 2017).

Conclusion

In the present study we revealed two general tendencies
in the experience of physical attractiveness. (1) The first
is a biopsychological tendency based on sexual selection
principles and manifesting in (a) the male preference for
more feminine and masculine traits and (b) a female ambiv-
alence toward prominent masculinity and femininity. (2)
The second tendency points to the socioculturally mediated
influences such as bringing the women’s gender role closer
to the men’s, including the increase of dominance, com-
petitiveness as well as a sporty and fit look. The interplay
of biology and culture in shaping physical attractiveness
and unattractiveness is certainly a big topic and a com-
plex problem (cf. Buss et al., 2001, 2011; Laland, 1994),
so its further research must include many other important
factors we did not include in our study (e.g. different cul-
tural backgrounds, non-heterosexual participants, different
somatotypes, hairiness, facial traits, body dynamics, body
ornamentation, clothes, as well as non-visual signals, such
as voice and smell).

Appendix A

The table shows the results of a multiple regression analysis
in which linear and quadratic functions were tested as pre-
dictors of the frequency distributions of the sizes of unat-
tractive body parts. The standardized beta coefficient (5),
t value, and significance (p) are shown for all body parts
of female and male avatars generated by women and men.
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Female avatar Male avatar
‘Women Men Women Men
p t P p t P p t P p t P
Shoulders
Linear -0.923 -2.023 0.055 -1.367 -3.072 0.008 0.259 1.340 0.192 -0.141 -0.510 0.619
Quadratic 1.003 2.198 0.038 1.398 3.142 0.007 0.546 2.824 0.009 0.290 1.046 0.315
Breasts/
Chests
Linear -0.713  —=2.069 0.049 -0.897 -2.253 0.051 -0.033 —0.182 0.857 -0.335 —1.681 0.115

Quadratic  0.804 2.331 0.028 0.847 2.128 0.062  0.587 3.256 0.004 0.639 3.203 0.006
Waist

Linear 0.341 1.684 0.109 0.146 0.657 0.522  0.200 0.954 0.353 0.427 1.492 0.196

Quadratic ~ 0.395 1.950 0.067 0.529 2.374 0.032 0422 2.010 0.060  0.767 2.680 0.044
Hips

Linear 0.497 1.735 0.095 1.005 2.619 0.018  0.100 0.427 0.674 -0.194 —0.721 0.485

Quadratic  0.683 2.385 0.025 1.134 2.957 0.009 0.355 1.512 0.149 0.505 1.875 0.085
Buttocks

Linear -0.389 -1.719 0.098 -0.428 —-1.866 0.078 0.188 1.095 0.284 0.214 1.011 0.334

Quadratic ~ 0.657 2.900 0.008 0.498 2.171 0.043 0.467 2.713 0.012 0.671 3.164 0.009
Legs

Linear -0.189  —1.146 0261 —-0.410 —-2.453 0.025 -0.086 —0.347 0.734 0.034 0.139 0.892

Quadratic  0.456 2.765 0.010 0.632 3.781 0.001 0.465 1.883 0.082 0.522 2.127 0.053

Appendix B unattractive body parts. Extreme sizes were specified as 25%

of the smallest sizes (Min 25%) and 25% of the largest sizes
The table shows the results of the chi-squared test (df=1)  (Max 25%). The results are distributed by participants’ gen-
which was used to test the significance of the differences in der (women and men) and the gender of the avatars (female
the number of participants who generated extreme sizes of ~ and male avatar).

Female avatar Male avatar

Women Men Women Men

Shoulders N x> Shoulders N x? Shoulders N x> Shoulders N X’
Min 25% 25 .00 Min 25% 19 .027 Min 25% 37 18.69 Min 25% 30 27.13
Max 25% 25 ns Max 25% 18 n.s Max 25% 8 0.01 Max 25% 1 0.01
Breasts N x> Breasts N X’ Chests N x> Chests N X’
Min 25% 20 2.00 Min 25% 29 5.23 Min 25% 23 .02 Min 25% 26 3.60
Max 25% 30 ns Max 25% 14 0.05 Max 25% 22 ns Max 25% 14 0.06
Waist N x> Waist N x2 Waist N X2 Waist N x2
Min 25% 13 10.80 Min 25% 7 14.30 Min 25% 13 9.38 Min 25% 6 21.43
Max 25% 36 0.01 Max 25% 30 0.01 Max 25% 34 0.01 Max 25% 36 0.01
Hips N X2 Hips N X2 Hips N Xz Hips N X2
Min 25% 20 .10 Min 25% 16 .95 Min 25% 10 19.69 Min 25% 9 13.71
Max 25% 18 ns Max 25% 22 ns Max 25% 42 0.01 Max 25% 33 0.01
Buttocks N x> Buttocks N x2 Buttocks N x> Buttocks N x2
Min 25% 25 .19 Min 25% 26 3.60 Min 25% 7 18.67 Min 25% 9 10.53
Max 25% 22 ns Max 25% 14 0.06 Max 25% 35 0.01 Max 25% 29 0.01
Legs N x> Legs N x2 Legs N x> Legs N X2
Min 25% 31 12.10 Min 25% 24 8.00 Min 25% 48 37.23 Min 25% 31 15.14
Max 25% 9 0.01 Max 25% 8 0.01 Max 25% 4 0.01 Max 25% 7 0.01
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