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Abstract

Research on the perception of faces typically assumes that there are some universal values

of attractiveness which are shared across individuals and cultures. The perception of attrac-

tiveness may, however, vary across cultures due to local differences in both facial morphol-

ogy and standards of beauty. To examine cross-cultural consensus in the ratings of

attractiveness, we presented a set of 120 non-manipulated photographs of Czech faces to

ten samples of raters from both European (Czech Republic, Estonia, Sweden, Romania,

Turkey, Portugal) and non-European countries (Brazil, India, Cameroon, Namibia). We

examined the relative contribution of three facial markers (sexual shape dimorphism,

averageness, fluctuating asymmetry) to the perception of attractiveness as well as the pos-

sible influence of eye color, which is a locally specific trait. In general, we found that both

male and female faces which were closer to the average and more feminine in shape were

regarded as more attractive, while fluctuating asymmetry had no effect. Despite a high

cross-cultural consensus on attractiveness standards, significant differences in the percep-

tion of attractiveness seem to be related to the level of socio-economic development (as

measured by the Human Development Index, HDI). Attractiveness ratings by raters from

low-HDI countries (India, Cameroon, Namibia) converged less with ratings from Czech

Republic than ratings from high-HDI countries (European countries and Brazil). With respect

to eye color, some local patterns emerged which we discuss as a consequence of negative

frequency-dependent selection.

Introduction

In social interactions, human attention is rapidly and strongly oriented toward the rich and

complex content of human faces. Mere exposure to a face, even one neutral in its expression,

can provide information regarding the health condition, age, sex prototypicality, ethnicity,

personality, dominance, prestige, trustworthiness, or attractiveness of its bearer [1–5].
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Moreover, facial attractiveness conveys information regarding reproductive potential of pro-

spective mating partners [3, 6, 7].

The evolutionary perspective of facial perception assumes that universally shared values of

attractiveness exist across individuals and cultures [8, 9]. Because certain individual features

such as coloration and symmetry convey valuable genetic information, they are perceived as

attractive even in many non-human species [10, 11]. These concepts of attractiveness generally

contrast with the maxim ‘beauty is in the eye of the beholder’ [7]. Nonetheless, people do not

entirely agree in their assessments of facial attractiveness [12–14]. Agreement in the perception

of attractiveness is greater within a single culture than between cultures [15, 16] and some

studies have shown that the perception of attractiveness varies across cultures depending on

the socio-cultural environment [13, 16–18].

Attractiveness assessments have an impact on an individual’s reproductive success as well

as other aspects of social interactions [9, 19, 20]. Facial attractiveness may serve as an indicator

of actual health or overall phenotypic condition. The most commonly studied traits involved

in judgements of facial attractiveness are sexual shape dimorphism, facial averageness, and

symmetry [3, 7, 21]. Below, we briefly review evidence pertaining to these target traits as well

as examine the influence of eye color on the perception of facial attractiveness.

Sexual shape dimorphism (SShD)

Sex-typical facial features are influenced by sex hormones and might thus affect the perception

of masculinity, femininity, and also attractiveness. Whereas higher femininity in female faces,

interpreted as a signal of fertility [22], is reported as responsible for higher ratings of attractive-

ness [15, 23–25], women’s preference for masculinity in male faces exhibits a more complex

pattern [6, 26]. Masculine facial traits are interpreted as a signal of phenotypic and genetic

quality [7], but see [27]. Facial masculinity may further reflect the dominance and social status,

which enhance individual’s mate value [4, 28]. For long-term partnership, however, domi-

nance and other personal characteristics connected with masculinity such as aggressiveness

are seen as negative or undesirable [29]. In a specific context, more feminine male faces, on the

other hand, are preferred as an honest signal of paternal investment [25]. Male facial masculin-

ity is thus preferred only in some contexts or by some individuals, and reasons underlying

such contextual and individual differences are not entirely clear.

Facial averageness

The ‘average is attractive’ hypothesis was introduced by Langlois and Roggman [30], who

found that composite faces are more attractive than majority of the individual faces from

which the composites were assembled. Even when controlling for a possible confounding

effect of smoothness of skin and facial symmetry of composite faces, averageness still retains

its influence on attractiveness [31, 32]. Faces closer to the population mean may be favored by

stabilizing selection [30]. Indeed, both averageness [33] and attractiveness [34] positively cor-

relate with heterozygosity in major histocompatibility complex genes responsible for immuno-

competence. Moreover, averageness is positively related to health [35] and developmental

stability [36]. From this point of view, more average faces reflect the health and greater genetic

diversity of face bearers who in turn may be preferred in the mate market as attractive, healthy,

and parasite-free individuals [3, 37]. Lee et al. [38] reported a genetic component of facial

averageness and a significant phenotypic correlation between facial averageness and attractive-

ness. Facial averageness was not, however, genetically correlated with attractiveness, which

contradicts the assumption that averageness reflects genetic quality [38]. Further challenging

the ‘average is attractive’ hypothesis, other studies have shown that while average faces of both
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sexes are perceived as attractive, they are not viewed as the most attractive, that is, it seems that

under certain conditions, the perception of attractiveness is independent of averageness [39,

40]. Previous studies have presented an alternative hypothesis, namely that average face is not

attractive, and demonstrated that facial attractiveness can be enhanced by atypical characteris-

tics that include a degree of juvenility and/or sex-typicality [41–44]. Nevertheless, it has also

been demonstrated that averageness has a greater effect on the perception of attractiveness

than juvenilization does [45].

Fluctuating asymmetry

Traits which are symmetrical at a population level can be described by their degree of fluctuat-

ing asymmetry (FA). It is believed that FA reflects developmental instability of an individual,

and therefore also genetic and phenotypic conditions that could influence further reproduc-

tion [7]. In human faces, exposure to stress during ontogeny is expressed in higher levels of FA

[46, 47]. High levels of FA have been linked to various somatic and mental disorders [11], low

intelligence [48], and lower health assessment [49]. Studies which used both photographs of

real faces and manipulated faces have shown a positive correlation between symmetry and

rated attractiveness, e.g., [50]. Some other studies, however, found no such a correlation [51,

52]. Another study [53] found that FA was not an important factor in long-term mating pref-

erences and some scholars believe that the evolutionary importance of FA in determining

human attractiveness has been overstated [54]. The hypothesis, that FA honestly signals an

individual’s genetic quality, is also criticized based on the argument that many studies support-

ing this hypothesis used inappropriate statistical methodologies often resulting in overesti-

mated effect sizes [55]. It should also be noted that experiments with manipulated faces may

well have yielded varied outcomes largely due to the nature of artificial manipulation [3]. Fur-

ther research with faces that naturally vary in terms of FA may therefore shed more light on

whether and to what extent FA plays a role in attractiveness judgments.

Eye color

Independently of shape proportions, the coloration of human face is a trait that offers an

entirely different type of variability. Whereas the influence of skin texture and color on attrac-

tiveness judgments is discussed elsewhere, e.g., [21, 56–58], in our study we focus on eye color,

a feature variable mainly in European populations. Unlike the factors presented above, eye

color does not seem to have any association with an individual’s fitness [59]. Notwithstanding

changes in the brightness of coloration caused by ageing and health condition, eye (as well as

hair) color have been considered ‘neutral features’, unlikely to reflect mate quality [59].

According to Edwards et al. [60], iris coloration might be the result of pleiotropic effect associ-

ated with selection on pigmentation genes primarily engaged in determining skin or hair

color, but not iris coloration. It has been hypothesized that not only natural selection but also

sexual selection contributed to recent variations of skin, hair, and eye color [61–63]. A negative

frequency-dependent selection in mate choice [64, 65] is a prerequisite for a model introduced

by Frost [61, 62] which offers an explanation of the geographical distribution of various eye

and hair colors. Frost [61, 62] assumes that ‘rare-color advantage’ of individuals with blue eyes

and fair hair could have arisen only in special environmental conditions, a singularity among

the many environments which modern humans entered while spreading out from Africa dur-

ing the Paleolithic.

In comparison with studies on human hair color [65–70], relatively little attention has been

paid to eye color’s role in sexual selection. Along with hair color, eye color is a reliable predic-

tor in assortative mating: with respect to these traits individuals prefer partners who resemble
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their opposite-sex parents [71–73]. Bovet et al. [59] found preferences for self-resembling

mates in eye and hair color. In a Norwegian study, Laeng, Mathisen, and Johnsen [74] pre-

sented results which support the paternity assurance hypothesis [75]. In his study, blue-eyed

men preferred blue-eyed women because such partners provided males greater assurance of

recognizing their own offspring. Nevertheless, further evidence did not support this finding,

because recessive features were not preferred by male raters in Finland [76], France [59] or

among married couples in Slovakia [77]. Kleisner, Kočnar, Rubešová, and Flegr [78] found no

relation between perceived attractiveness and eye color in a Czech sample, but revealed a rela-

tionship between eye color and facial morphology responsible for the perception of dominance

[78] and trustworthiness [79]. Unlike hair color preferences [80, 81], cross-cultural evidence

for eye color preferences is lacking.

Cross-cultural perspective

Cultural context that potentially influence the perception of facial attractiveness can be

described in terms of environmental harshness, pathogen load, income inequality, visual expe-

rience, and cultural standards. Much of cross-cultural research assumes that mate preferences

are shaped towards sex-typical facial characteristics, i.e. femininity in women and masculinity

in men, and that this preference is especially strong in areas with limited resources and high

pathogen prevalence (for a review, see [17]). Moore et al. [82] described a relationship between

Human Developmental Index and women’s preference for cues to testosterone in male faces,

while other researchers reported that pathogen stress predicts regional differences in mate

preferences [83–87]. These studies generally show that masculine features in male faces are

preferred in regions with a high pathogen stress, harsh environment, or low levels of socio-eco-

nomic development. In these environments, women appear to value masculinity as a cue for

protective qualities and/or immunocompetence, which is of potential benefit to the offspring

[88], but cf. [89]. Interestingly, male preference for feminine female faces is less pronounced in

countries with harsher environment than in countries with better health conditions, and it has

been hypothesized that this the result of strategies aimed at resource-holding potential rather

than fecundity [86]. A study of Scott et al. [18], on the other hand, showed that both feminine

female faces and masculine male faces were less favored in low-HDI than in high-HDI coun-

tries. They suggested that the novel environment of industrialized, high-HDI countries may

modify attractiveness preferences due to the specific visual diet of their inhabitants. Nonethe-

less, a recent study by Dixson, Little, Dixson, and Brooks [90] found no support for the

hypothesis that pronounced sex-typical facial traits are preferred either in areas with higher

urbanization or in environments with a higher pathogen load.

Preference for facial symmetry was reported in harsher and more pathogenic environments

[90]. Based on Hadza and European samples, Little, Apicella, and Marlowe [91] suggested that

preferences for symmetry can be derived from different ecological conditions, whereby

harsher environments lead to a higher preference of symmetry. Using samples of the same

populations, Apicella, Little, and Marlowe [92] have also shown that preferences for facial

averageness, though reported cross-culturally, are reinforced by visual experience with one’s

own population.

The present study

In summary, a considerable number of studies on face perception brought to light various evi-

dence to the effect that sexual dimorphism, facial averageness, and symmetry influence human

mating preferences and most likely have an adaptive value [3, 7, 9]. However, it has also been

shown that attractiveness perception is modified by various internal factors, by perceivers’
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visual experience, and by the mating context [3, 93]. While emphasizing the environmental

context and visual experience, in the present study we engage in a cross-cultural investigation

of the relative importance of four facial characteristics–sexual dimorphism, averageness, fluc-

tuating asymmetry, and eye color–for the perception of attractiveness. A set of Czech faces was

rated for attractiveness by participants from the Czech Republic, and five other European and

four non-European countries.

Based on previous studies, we hypothesize that for both sexes, raters from all populations

would rate faces which are closer to the average and have a lower degree of fluctuating asym-

metry as more attractive. Further, we hypothesize that possible differences in ratings between

the populations should reflect differences in the socio-economic conditions (assessed as HDI)

of the target countries. In other words, we expect that the closer the socio-economic environ-

ment of raters’ population is to the environment of population of rated faces, i.e. Czech Repub-

lic, the greater should be the ratings’ agreement with Czech raters. Based on existing literature,

we also expect that symmetrical faces of both sexes and masculine male faces should be rated

as more attractive rather in low-HDI than in high-HDI countries. In accordance with Marcin-

kowska et al. [86] and Scott et al. [18], we suppose that female facial femininity will be more

appreciated in industrialized, high-HDI countries. We also assume that preferences for facial

averageness will not be substantially affected by socio-economic development. And finally,

according to the hypothesis of negative frequency-dependent selection, the ratio of eye color

present in a particular population of raters should influence preferences in favor of a character-

istic which represents a minority type in that population. We therefore hypothesize that blue-

eyed individuals should be perceived as more attractive in populations with a relatively low fre-

quency of blue eyes, and vice-versa, that brown-eyed individuals’ eyes should be preferred in

populations with a relatively low frequency of this phenotype.

Materials and methods

The research was approved by The Institutional Review Board of Charles University, Faculty

of Science. Written informed consent was obtained from all participants involved in our study.

The data were analyzed anonymously.

Acquisition of facial photographs

We used a sample of 120 facial photographs (en face portraits): 60 women (mean age

±SD = 20.6± 1.2, range: 18–24) and 60 men (mean age±SD = 21.2±2.5, range: 19–34), equally

divided between those who have blue and brown color of irises. Individuals with intermediate

eye color and those with green eyes were not included due to their ambiguous eye color and

relative rareness of these eye colors in the Czech population.

All photographed participants were students of the Faculty of Science, Charles University

in Prague, Czech Republic. Participants were asked in advance to refrain from any facial cos-

metics and other face decorations. Photographs were taken using a digital camera Nikon D90

with a 50mm lens (full frame equivalent of 75 mm), studio flash, and a reflection screen. The

subjects were seated in front of a white background, 1.5m from the camera, and instructed to

adopt a neutral facial expression [94]. All photographs were standardized with respect to eye

position and clothing of the photographed subjects was digitally cropped so that only a stan-

dard, minimal length of neck was visible.

The rating of photographs

The set of photographs was rated for attractiveness by volunteers, predominantly university

students, in the Czech Republic, Estonia, Sweden, Romania, Turkey, Portugal, Brazil, India,
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Cameroon, and Namibia. In most cases, data were collected during the year 2014. The Czech

participants were recruited from the Charles University in Prague, the Estonian ones from the

University of Tartu and Tallinn University, Swedish ones from the Lund University, Roma-

nian ones from the University of Bucharest and West University of Timişoara, Turkish from

the Adıyaman University, Portuguese from the Catholic University of Portugal in Braga, Bra-

zilian from the University of São Paulo, Cameroonian from the University of Buea, the Indian

sample was drawn from the population of the Sivasagar district in Assam state, and the Namib-

ian sample from suburban sites of the Tseiblaagte and Karasburg communities of the Karas

region. For a detailed overview of the demographic characteristics of invited raters, see Fig 1.

Each person rated 60 photographs of faces of the opposite sex on a 7-point, verbally

anchored scale, where the lowest number was labelled “very unattractive” and the highest

number “very attractive” in the rater’s native language. The sequence of photographs was ran-

domized for each rating session. In countries where daily use of the internet is common, we

recruited raters by email invitation and the study was administered online using Qualtrics.

Indian, Cameroonian, and Namibian participants were invited personally to a local laboratory

and the study was administered offline using the original ImageRater software developed for

offline data acquisition. All participants were instructed to rate the photographs in a full screen

mode. No time limit was imposed. The rating of all photographs assessed by each rater was

converted to Z-scores to eliminate the influence of individual differences in scale use between

raters, and perceived attractiveness was calculated for each photograph as its average Z-score

across raters of the same sex from the same country.

Geometric morphometrics

We defined 72 landmarks on each portrait photograph so as to capture the variation in facial

shape. To make the description of facial morphology sensitive to curves and locations between

true landmarks, we specified 36 sliding landmarks (semilandmarks) from the total of 72 land-

marks on each photograph (for definitions of landmark and semilandmark locations on the

human face, see [95]). The whole set of faces were landmarked twice to capture information

about measurement error for purposes of fluctuating asymmetry quantification. All configura-

tions of landmarks and semilandmarks were superimposed by Generalized Procrustes Analysis

(GPA) using the gpagen function included in the geomorph package in R [96]. Positions of

semilandmarks were optimized along the tangent directions of facial curves based on minimiz-

ing Procrustes distances. Facial averageness was computed as the Procrustes distance between

the consensus and each configuration in the set. As a result, the shorter the distance of a face

from consensus, the more average the face, whereby lower values indicate higher levels of

averageness.

Fig 1. A List of raters according to their country of origin, age distribution, and inter-rater agreement

(Cronbach’s α). HDI = Human Development Index.

https://doi.org/10.1371/journal.pone.0225549.g001
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To numerically express the degree of individual expression of facial traits responsible for

sexual shape dimorphism, we first pooled the shape coordinates for male and female facial

configurations and ran a GPA analysis on these joined male and female coordinates. Then we

calculated the position of each individual facial shape along the axis of male–female mean

shapes by projecting individual faces onto a vector connecting the male and female consensus

[97].

We calculated scores of fluctuating asymmetry using Procrustes ANOVA within MorphoJ,

version 1.06d. Facial coordinates of the original and mirrored landmark coordinates (reflected

along vertical axis and relabeled) were used as the dependent variable [98, 99]. Independent

variables include the main effect of “individuals” (variation among individuals corrected for

any effect of asymmetry), the main effect of sides that corresponds to the average difference

between the left and right side of the face (directional symmetry), and interaction term of

these main effects. Fluctuating asymmetry is quantified as an interaction between the main

effects of “individuals” and “sides”. Measurement error was assessed from variations between

replicate measurements [100]. Higher FA scores indicate higher facial fluctuating asymmetry.

Human development index

To approximate cultural differences between the populations of raters, we used the Human

Development Index as an appropriate characteristic of each of these populations [18, 82]. HDI

scores were extracted from United Nations Development Programme webpage [101], whereby

HDI is used to categorize countries by their standard of living as a composite score from 0 to 1

(1 = highest standard of living) calculated from measures of longevity, education, and income.

Eye color distribution

To compare possible eye color preferences between the populations involved in our study, we

first had to establish the relative representation of eye colors in each target population. Since

literature on eye color distribution either does not cover the populations we used in our study

[102] or is outdated (see the maps based on old and ambiguous data in [103], or [61]), we

asked the participants to self-report their own eye color. The data were compiled from a

broader set of questionnaires that was based on a larger number of participants than those

who participated in the current research. To approximate the eye color distribution in each

population, participants were asked to select the category which best corresponds to their own

eye color: black-brown, green, grey-blue, or other (see the structure of data in Table 1). Esti-

mated variation is in line with both existing older sources [61, 104] and the European Eye

Study [105], which indicates a gradual increase in the frequency of blue-eyed individuals and

decrease in those with brown eyes from southern to northern Europe [102].

Statistics

To assess inter-rater reliability, we computed Cronbach’s alpha for each population. Pearson

product-moment correlation coefficient was used to explore relationships between all vari-

ables. Using Multiple Linear Regression implemented in SPSS 21, we ran 10 separate analyses

per sex of the rated faces, one for each population, whereby the mean Z-score of rated attrac-

tiveness was used as the dependent variable and measured averageness, SShD, FA, age, and eye

color of targets as the predictors. Ratings from the Czech Republic were used as a standard for

attractiveness of Czech faces. Pearson’s correlations between attractiveness ratings from the

Czech Republic (i.e., the country of origin of individuals whose photographs were rated) and

ratings obtained in the other target countries were used for a subsequent Kendall correlation

with HDI.
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Additionally, we ran complementary analysis on the level of individual ratings with linear

mixed-effect models using the “lmer” function within the “lmerTest” R package [106]. Attrac-

tiveness ratings were specified as a response variable and age, averageness, FA, SShD, eye

color, and HDI as the independent variables. Rater and participant (face) identities were used

as random intercepts. The separate models were built for men and women.

Results

Cronbach’s alpha was high for most groups of raters (αs > 0.90). Lower values were recorded

for male raters from Namibia (α = 0.87), female raters from Turkey (α = 0.68), and for Brazil-

ian (α = 0.86) and Namibian raters (α = 0.79). For more details, see Fig 1. Descriptive values of

all variables as well as Pearson’s correlations between rated attractiveness and physical mea-

surements are listed in Fig 2. Correlation values between countries were obtained from corre-

lations between the average attractiveness score given to individual photographs in one target

Table 1. Proportional eye color distribution among raters (%).

Country n Black–Brown Green Grey–Blue Othera

Czech Republic 377 38.5 22.0 39.5 —

Men 277 33.0 21.0 46.0 —

Women 100 40.4 22.4 37.2 —

Estonia 282 14.5 21.3 56.0 8.2

Men 186 19.8 10.4 60.4 9.4

Women 96 11.8 26.9 53.8 7.5

Sweden 134 19.4 12.7 50.0 17.9

Men 73 16.4 13.1 50.8 19.7

Women 61 21.9 12.3 49.3 16.4

Romania 185 58.9 21.1 20.0 —

Men 108 57.1 22.1 20.8 —

Women 77 60.2 20.4 19.4 —

Turkey 127 85.0 11.0 3.9 —

Men 57 87.1 11.4 1.4 —

Women 70 82.5 10.5 7.0 —

Portugal 85 84.7 10.6 4.7 —

Men 68 64.7 29.4 5.9 —

Women 17 89.7 5.9 4.4 —

Brazil 48 75.0 16.7 8.3 —

Men 28 70.0 25.0 5.0 —

Women 20 78.6 10.7 10.7 —

India 79 97.5 1.3 1.3 —

Men 37 97.6 0 2.4 —

Women 42 97.3 2.7 0 —

Cameroon 201 100 0 0 —

Men 100 100 0 0 —

Women 101 100 0 0 —

Namibia 54 100 0 0 —

Men 29 100 0 0 —

Women 25 100 0 0 —

Absolute numbers of raters were obtained also from other questionnaires.
a The category "other" was included only in questionnaires for Estonian and Swedish raters.

https://doi.org/10.1371/journal.pone.0225549.t001
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country and the same score from another target country. Attractiveness ratings both for male

and female photographs were relatively constant across all populations. See an overview of all

correlations in Fig 2.

Factors related to perception of attractiveness

To examine the contribution of facial characteristics to attractiveness ratings, we built a linear

model with perceived attractiveness as the dependent variable and physical measurements as

multiple predictors (see Table 2). Faces closer to the average, both male and female, tended to

be regarded as more attractive in a majority of the sampled populations; a significant finding

in 6 out of 10 cultures. A similar pattern based on sexual shape dimorphism indicated a rela-

tionship between attractiveness and facial femininity: more feminine female faces were rated

as more attractive by respective opposite-sex raters. This was a significant finding in all cul-

tures except India. In majority of high-HDI countries, namely in Estonia, Sweden, Romania,

Turkey, and Portugal, female raters preferred also more feminine faces in men. In some cul-

tures, attractiveness ratings were also influenced by targets’ age, whereby younger female faces

were perceived as more attractive. This was a significant finding in the Czech Republic, Esto-

nia, Portugal, and Brazil. In Cameroon, Namibia, and India, neither facial averageness nor age

significantly influenced the attractiveness ratings of female photographs. Indian raters of both

sexes seem exceptional in the sense that their attractiveness ratings did not reveal any signifi-

cant importance of averageness, age, or even SShD. Further, we found no effect of fluctuating

asymmetry on attractiveness ratings in any of the rater populations.

The eye color of targets had a limited impact on attractiveness ratings. Blue-eyed men were

perceived as more attractive than brown-eyed men by female Portuguese raters (r = -0.36,

n = 60, p< 0.01, 95% CI [-0.60, 0.08]). Blue-eyed women were significantly preferred as more

attractive by male Turkish raters (r = -0.35, n = 60, p < 0.01, 95% CI [-0.54, -0.10]).

Cross-cultural agreement in the perception of attractiveness

To explain the pattern of correlations among different countries, we examined the relationship

between HDI and facial attractiveness. We computed Kendall correlations between the HDI

Fig 2. Pearson’s correlations between perceived attractiveness judged by opposite-sex raters and physical traits. Confidence intervals

are displayed in lower part (CI level = 95%). M = male photos; W = female photos; CZE = Czech Republic; EST = Estonia;

SWE = Sweden; ROU = Romania; TUR = Turkey; PRT = Portugal; BRA = Brazil; IND = India; CMR = Cameroon; NAM = Namibia;

Averag. = Averageness; FA = Fluctuating Asymmetry; SShD = Sexual Shape Dimorphism; EC = Eye color; Significance levels: � p< 0.05;
�� p< 0.01.

https://doi.org/10.1371/journal.pone.0225549.g002
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Table 2. Relationship between rated attractiveness and variables measured by multiple regression.

Men Women

Predictors per country Full model B SE t-value p-value Full model B SE t-value p-value

Czech Republic F = 2.071 F = 4.658

p = 0.083 p = 0.001

R2 = 0.161 R2 = 0.301

Averageness -11.351 5.307 -2.139 0.037 -15.911 7.195 -2.211 0.031

SShD 8.070 4.419 1.826 0.073 19.220 5.436 3.536 0.001

FA 11.443 13.136 0.871 0.388 14.042 14.649 0.959 0.342

Age -0.021 0.027 -0.760 0.450 -0.119 0.060 -1.989 0.052

Eye Color -0.122 0.143 -0.855 0.396 -0.035 0.140 -0.247 0.806

Estonia F = 2.808 F = 4.415

p = 0.025 p = 0.002

R2 = 0.206 R2 = 0.290

Averageness -12.978 5.340 -2.430 0.018 -14.969 7.882 -1.899 0.063

SShD 8.999 4.447 2.024 0.048 19.783 5.955 3.322 0.002

FA 12.421 12.220 0.940 0.352 4.961 16.047 0.309 0.758

Age -0.020 0.027 -0.718 0.476 -0.159 0.066 -2.423 0.019

Eye Color -0.199 0.144 -1.377 0.174 0.089 0.154 0.580 0.564

Sweden F = 2.534 F = 4.729

p = 0.039 p = 0.001

R2 = 0.190 R2 = 0.305

Averageness -11.906 5.420 -2.197 0.032 -18.923 7.917 -2.390 0.020

SShD 10.037 4.513 2.224 0.030 19.909 5.981 3.329 0.002

FA 17.767 13.416 1.324 0.191 7.842 16.118 0.487 0.629

Age -0.024 0.028 -0.874 0.386 -0.126 0.066 -1.905 0.062

Eye Color 0.015 0.146 0.100 0.921 -0.158 0.154 -1.025 0.310

Romania F = 1.752 F = 4.314

p = 0.139 p = 0.002

R2 = 0.140 R2 = 0.282

Averageness -5.933 4.840 -1.226 0.226 -5.201 2.182 -2.383 0.021

SShD 9.977 4.031 2.475 0.016 6.517 1.649 3.953 <0.001

FA 9.962 11.982 0.831 0.409 -1.699 4.443 -0.382 0.704

Age 0.000 0.025 0.015 0.988 -0.010 0.018 -0.553 0.582

Eye Color -0.002 0.131 -0.017 0.987 0.014 0.043 0.317 0.752

Turkey F = 2.090 F = 6.724

p = 0.081 p < 0.001

R2 = 0.162 R2 = 0.384

Averageness -6.521 3.591 -1.816 0.075 -8.511 6.355 -1.339 0.186

SShD 7.621 2.991 2.548 0.014 19.271 4.801 4.014 <0.001

FA 2.032 8.891 0.229 0.820 6.353 12.938 0.491 0.625

Age -0.005 0.018 -0.280 0.781 -0.102 0.053 -1.936 0.058

Eye Color -0.031 0.097 -0.321 0.749 -0.362 0.124 -2.919 0.005

Portugal F = 4.349 F = 6.782

p = 0.002 p < 0.001

R2 = 0.287 R2 = 0.386

Averageness -9.462 4.398 -2.151 0.036 -15.252 7.393 -2.063 0.044

SShD 9.168 3.663 2.503 0.015 23.481 5.585 4.204 <0.001

FA 3.566 10.887 0.327 0.745 17.974 15.052 1.194 0.238

Age -0.022 0.023 -0.998 0.323 -0.135 0.062 -2.195 0.033

(Continued)
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and values of bivariate correlations between the Czech ratings and ratings of each target coun-

try. Fig 3 shows a significant relationship for male faces (τ = 0.67, n = 9, p = 0.01, 95% CI [0.25,

1]), but not female ones (τ = 0.44, n = 9, p = 0.10, 95% CI [-0.10, 0.86]). Graphs for both sexes,

however, indicate that participants in low-HDI countries disagree with Czech raters more,

whereas European and Brazilian participants, i.e. raters from countries with HDI scores closer

to the Czech Republic (HDI = 0.87), do converge with the Czech ratings. Only Romanian male

raters are an exception: their ratings were in a relatively low agreement with Czech raters

(r = 0.68, n = 60, p< 0.01, 95% CI [0.46, 0.80]).

Table 2. (Continued)

Men Women

Predictors per country Full model B SE t-value p-value Full model B SE t-value p-value

Eye Color -0.321 0.119 -2.700 0.009 -0.268 0.144 -1.856 0.069

Brazil F = 3.064 F = 4.857

p = 0.017 p = 0.001

R2 = 0.221 R2 = 0.310

Averageness -11.969 4.292 -2.789 0.007 -16.109 8.122 -1.983 0.052

SShD 5.873 3.574 1.643 0.106 19.832 6.136 3.232 0.002

FA 6.707 10.624 0.631 0.531 7.275 16.537 0.440 0.662

Age -0.011 0.022 -0.509 0.613 -0.161 0.068 -2.382 0.021

Eye Color -0.218 0.116 -1.882 0.065 -0.209 0.158 -1.319 0.193

India F = 0.590 F = 0.808

p = 0.708 p = 0.549

R2 = 0.052 R2 = 0.070

Averageness -9.620 7.179 -1.340 0.186 -8.820 11.291 -0.781 0.438

SShD 2.806 5.979 0.469 0.641 12.769 8.531 1.497 0.140

FA 15.626 17.772 0.879 0.383 3.525 22.989 0.153 0.879

Age -0.002 0.037 -0.048 0.962 -0.086 0.094 -0.910 0.367

Eye Color -0.061 0.194 -0.313 0.756 0.111 0.220 0.503 0.617

Cameroon F = 1.269 F = 2.309

p = 0.291 p = 0.057

R2 = 0.105 R2 = 0.176

Averageness -8.475 4.483 -1.890 0.064 -7.589 7.352 -1.032 0.307

SShD 5.420 3.734 1.452 0.152 12.908 5.554 2.324 0.024

FA -7.986 11.098 -0.720 0.475 -8.310 14.962 -0.555 0.581

Age -0.011 0.023 -0.500 0.619 -0.095 0.061 -1.553 0.126

Eye Color 0.035 0.121 0.289 0.773 0.215 0.143 1.497 0.140

Namibia F = 2.212 F = 2.833

p = 0.066 p = 0.024

R2 = 0.170 R2 = 0.208

Averageness -9.700 4.287 -2.263 0.028 -3.949 6.167 -0.640 0.525

SShD 6.800 3.578 1.905 0.062 14.288 4.659 3.067 0.003

FA -8.935 10.613 -0.842 0.404 -13.360 12.557 -1.064 0.292

Age -0.023 0.022 -1.029 0.308 -0.077 0.051 -1.492 0.142

Eye Color 0.082 0.116 0.713 0.479 0.069 0.120 0.575 0.568

Results which reached the level of significance (p<0.05) are in boldface. Correlation of perceived attractiveness with SShD of women perceived by Czech, Estonian,

Swedish, Romanian, Turkish, Portuguese, Brazilian, and Namibian male raters, and correlation with eye color of women perceived by Turkish male raters remained

statistically significant (p<0.05) after Bonferroni correction. SShD = Sexual Shape Dimorphism; FA = Fluctuating Asymmetry.

https://doi.org/10.1371/journal.pone.0225549.t002
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Fig 3. Relationship between the Human Development Index (HDI) and Agreement with Czech Raters. Using

Kendall correlation, we identified a significant relationship for (a) male (τ = 0.67, n = 9, p = 0.01, 95% CI [0.25, 1]) but
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Linear mixed-effect modelling corroborated the general pattern of results from regression

analyses based on averages of attractiveness ratings. Detailed results for mixed-effect models

are summarized in Table 3.

Discussion

In our study, we offer further support for the hypothesis that although certain features of the

human face are perceived as attractive across cultures, this perception is variable. Our findings

indicate that this variability is related to environmental and socio-cultural factors. We found

significant correlations between two facial shape traits–sexual shape dimorphism and average-

ness–and perceived attractiveness. With respect to the third examined trait, fluctuating asym-

metry, we found no relation to rated attractiveness in any of the target populations. We also

found that eye color seems to be a culture-specific cue to the perception of attractiveness. Find-

ings for each of these facial traits are discussed below.

Sexual shape dimorphism

More feminine female faces were perceived as more attractive in all populations except for

India. In men, facial attractiveness was also influenced by sex-typicality in favor of feminized

rather than masculinized faces. Note, however, that this was a significant effect only in Sweden,

Estonia, Romania, Turkey, and Portugal. This indicates that the perception of an attractive

face is influenced more by sex-typical traits than by averageness. Using a sample of non-

manipulated faces, we have demonstrated a cross-cultural validity of findings of Perrett et al.

[25] who reported agreement in preference for feminized female faces in both Japanese and

European perceivers. Unlike in Perrett et al. [25], our results do not run counter the average-

ness hypothesis but rather show that female attractiveness is driven by both sex-typicality and

averageness. Nevertheless, feminized rather than average faces in women were preferred in a

larger group of countries (see results for Turkey, Brazil, and Namibia).

None of the cultures we studied exhibited a preference for masculinized male faces. Quite

the contrary, feminized male faces were preferred by women in most European populations.

Equivocal role of sexual dimorphism in male facial attractiveness has been interpreted as a

consequence of female tradeoff strategies [25, 83, 107]. Preferences for feminized facial shapes

in men may be motivated by prospective partner’s characteristics such paternal skills, coopera-

tiveness, and trustworthiness [25]. These characteristics may compensate for preference for

those masculine facial traits which are believed to be cues to dominance [108], or aggres-

siveness and competitiveness [109], in short, for traits associated with ease of access to

resources and ability to protect mate and offspring [110]. It has been also shown that women

who control their own resources may prefer men who are ‘helpers in the nest’ over masculine

men who promise the benefit of good genes [111]. One limitation of our study is that we did

not ask our raters about their relationship status, because this factor might further modulate

the effects of environmental conditions on women’s preferences for facial masculinity as

reported in Lyons, Marcinkowska, Moisey, and Harrison [112]. (See also further discussion on

preferences for SShD from a cross-cultural perspective below.)

Alternatively, absence of preference for masculinity in male faces could be examined

from the perspective of conflicting preferences for relatively feminine shape but relatively

masculine skin color. This model was theoretically proposed by Said and Todorov [40] and

not (b) female faces (τ = 0.44, n = 9, p = 0.10, 95% CI [-0.10, 0.86]). On x-axis, agreement with Czech raters is

expressed by values of bivariate correlations between Czech ratings and ratings of each target country.

https://doi.org/10.1371/journal.pone.0225549.g003
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experimentally tested using composite faces by Carrito et al. [113], who found a preference for

feminine-shaped European male faces and a preference for masculinization in the color com-

ponent relative to the shape component of male faces. We did not examine the perception of

skin coloration in our study and due to low variation of skin color in Czech, and indeed most

Table 3. Summary of the results of linear mixed-effects modeling.

Men Random effects Variance SD

Rater’s identity 0.563 0.751

Face’s identity 0.177 0.420

Fixed effects Estimate SE t-value p-value

Intercept 3.898 0.658 5.923 <0.001���

Averageness -11.096 4.443 -2.498 0.016�

SShD 8.384 3.700 2.266 0.028�

FA 8.072 10.997 0.734 0.466

Age -0.017 0.023 -0.744 0.460

Eye Color -0.110 0.120 -0.919 0.362

Estonia -0.057 0.130 -0.443 0.658

Sweden -0.470 0.144 -3.260 0.001��

Romania -0.821 0.145 -5.653 <0.001���

Turkey -0.947 0.180 -5.249 <0.001���

Portugal -0.954 0.126 -7.584 <0.001���

Brazil -0.129 0.167 -0.773 0.440

India 0.362 0.170 2.130 0.034�

Cameroon 0.618 0.137 4.522 <0.001���

Namibia 0.689 0.175 3.942 <0.001���

Women Random effects Variance SD

Rater’s identity 0.788 0.888

Face’s identity 0.308 0.555

Fixed effects Estimate SE t-value p-value

Intercept 5.748 1.444 3.981 <0.001���

Averageness -14.928 7.739 -1.929 0.059

SShD 20.135 5.847 3.444 0.001��

FA 3.949 15.756 0.251 0.803

Age -0.121 0.064 -1.885 0.065

Eye Color -0.039 0.151 -0.260 0.796

Estonia 0.292 0.240 1.217 0.225

Sweden -0.189 0.210 -0.902 0.368

Romania -0.144 0.221 -0.649 0.517

Turkey -0.299 0.223 -1.340 0.181

Portugal -0.350 0.270 -1.298 0.195

Brazil 0.250 0.256 0.976 0.330

India 0.519 0.226 2.291 0.023�

Cameroon 0.465 0.203 2.294 0.022�

Namibia 1.279 0.230 5.554 <0.001���

SShD = Sexual Shape Dimorphism; FA = Fluctuating Asymmetry

Significance levels

�p <0.05

��p<0.01

���p<0.001

https://doi.org/10.1371/journal.pone.0225549.t003
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European populations [58], it is not certain that in our sample of non-manipulated photo-

graphs these two aspects could be differentiated.

Facial averageness

Facial averageness was generally perceived as attractive: the correlation was significant in

about one half of the target populations, predominantly the European ones. Considering that

only Czech faces were rated, these results may indicate that non-European raters are not sensi-

tive to a prototypical European face since their visual experience is guided by prototypic stan-

dards which are based on their own population. This seems to partly contradict the results of

studies by Rhodes et al. [32, 35] who found that faces manipulated to appear closer to the aver-

age are rated as more attractive irrespective of ethnicity of either the targets or the raters. In

the latter study, Asian perceivers did not prefer own-ethnicity averaged composites over

other-ethnicity or mixed ethnicity composites [35]. Rhodes, Jeffery, Watson, Clifford, and

Nakayama [114] suggest that a process of perceptual adaptation can rapidly adjust raters’ pref-

erences to fit the rated faces and thus re-set an average prototypical face. It is, however, ques-

tionable to what degree these mechanisms are involved when raters are confronted with an

unusual population of faces [88]. Our results from non-European raters may indicate that rat-

ers cannot recalibrate their prototype of averageness when exposed to other-ethnicity photo-

graphs for just a short time during evaluation.

Fluctuating asymmetry

In our results, the degree of FA in faces of either sex did not seem to be linked to the percep-

tion of attractiveness. This contrasts with several previous studies [32, 50, 115–117]. Neverthe-

less, it should be noted that research on the relation between facial symmetry and perceived

attractiveness has been yielding inconsistent results, as documented in a considerable number

of reports of negative results [51, 52, 118, 119], or in meta-analyses by Rhodes and Simmons

[55], Van Dongen [54, 120], and Van Dongen and Gangestad [121]. Rhodes and Simmons

[55] reported moderate effect of facial FA on attractiveness but found little evidence for a

hypothesis that FA signals mate quality. In a recent study, facial averageness yielded a large

effect whereas FA yielded a small effect on attractiveness [122]. In a study of Mogilski and

Welling [123], potential mate’s facial sexual dimorphism was prioritized over facial symmetry.

In our study, we used a similar sample of non-manipulated photographs (120 compared to 200

subjects, in both studies the subjects were students from European universities) and used same

method of FA computation as Van Dongen [119] who found no association between FA and

facial attractiveness. Our results are also in line with Kleisner et al. [58] who found no relation

between FA and rated attractiveness in two samples of African faces rated across three popula-

tions. Moreover, Graham and Özener [124] in their thorough review on fluctuating asymme-

try in humans questioned the importance of FA as an honest indicator of fitness and suggested

that research should rather focus on examining the relation of FA to directional asymmetry

which correlates with the individual’s low developmental stability.

Eye color

With respect to the influence of eye color on the perception of attractiveness, we observed a

pattern explicable by a negative frequency-dependent selection. Specifically, we found prefer-

ence for blue eyes in Turkey and Portugal where the trait is not common. In contrast, however,

we found no similar preference for the less common brown eyes in Estonia or Sweden. Our

data also show a notable difference in preference for blue eyes between the sexes. While in Por-

tugal and in Brazil, blue-eyed men–but not women–were preferred as more attractive, in
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Turkey, blue-eyed women–but not men–were rated as more attractive. This could be inter-

preted from the perspective of the social status of women in a given society. Given that the

Turkish society is characterized by a relatively high degree of gender inequality [125–127], one

could speculate that the position of Turkish women in courting is rather passive, which is in

turn reflected in a more conservative rating of facial attractiveness. In other words, it is possi-

ble that unlike their Portuguese counterparts, Turkish women do not pay attention to special

and ‘redundant’ traits such as eye color. Or, from the perspective of Turkish men, the tradi-

tional structure of Turkish society allows only men to take initiative in courtship and this may

in turn influence their preferences. Karandashev et al. [128] reported that eyes play a role in

romantic courtship among Georgian, Portuguese, French, but not Russian respondents, yet

only Georgian men, not women, focused their attention more on eyes than any other facial fea-

ture. Taking into account that Georgia is a geographical neighbor to Turkey, it is possible that

these cultures, however distinct in religious beliefs, share a similar view on the importance of

eyes in the perceived attractiveness of women. This preference may have been strengthened by

a Muslim tradition of female face covering in the Middle East which leaves only the eyes and

their surrounding visible and available for non-verbal facial communication [128].

Further, the attractiveness preferences of Turkish population might be significantly shaped

by relatively long period of cultural and political interconnectedness with East-Central Euro-

pean region. Beside the well-documented genetic impact of Ottoman occupation on ethnic

groups of East-Central Europe [129], the admixture with Slavic genes has taken part in the

very center of the empire–a royal harem [130]. In recent times, Russian immigration to Turkey

may enrich the mate market [131,132] with rare, and thus desirable phenotypes, including

blue eyes. Preferences for atypical appearance of women are also reflected in popular folk

songs of the region such as Sarı Gelin, i.e. blond-haired bride [133].

Another factor related to perception of eyes in Turkey is the concept of evil eye (nazar), a

still-present superstition with different additional cultural layers ascribed to otherwise ancient

meanings [134]. A widespread amulet in Middle-East, an evil eye bead, has the shape and

color of a blue eye. Blue eye color might be assigned a special meaning because in a predomi-

nantly brown-eyed society, blue eyes are uncommon, strange, and therefore perceived as

potentially dangerous. Alternatively, blue eye color may be valued because the highest deity in

old Turkic religions resides in the blue sky. The recent meaning of the blue eye amulet, popular

in all segments of society, may be based either on its original protective role, whereby it is

viewed as an expression of good luck and greetings, or just on an aesthetic function [134]. It is

therefore possible that both Turkish men and women unconsciously attach different impor-

tance to the same facial feature.

Alternatively, preferences for eye colors may be driven by repeated exposure. The more one

is exposed to a particular trait (e.g., eye color), the greater should be the positive evaluation of

that trait [72, 80, 135]. On a population level, we did not find that the prevailing eye color is

more preferred than a rare one in any of the target countries. On the other hand, one cannot

draw conclusions based solely on the ratio of eye colors in populations. To remove these limi-

tations, we should have also asked the raters about their parents’ and partner’s eye colors. That

would at least approximately determine the environment in which the participants have been

brought up and currently live.

Cross-cultural agreement and differences

Despite a generally high agreement in attractiveness ratings between cultures, which has been

reported in other studies [43, 136], we have also observed a prominent pattern in correlations

which might reflect differences in the HDI of participating populations, see [18, 82]. Most
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notable is the gap between two clusters, one consisting of European countries plus Brazil, the

other of other non-European populations. The disparity between European and non-European

populations is parallel to a greater agreement on facial attractiveness perception within than

between populations [25, 109, 137, 138]. As pointed out by Sorokowski et al. [138], criteria of

attractiveness may vary between cultures due to the ecological conditions of a given popula-

tion, but all populations substantially agree on unattractiveness, which is according to this

study a better proxy of health and biological quality. If there is a common basis for agreement

on what is not attractive, or, to express it less crudely, if the perception of attractiveness is part

of our evolutionary heritage [139], can we at least partly identify the source of culture-specific

tastes?

Our data indicate that we may see fundamental differences in the perception of attractive-

ness due to (1) the degree of divergence in ecological conditions approximated by the level of

socio-economic development, and due to (2) familiarity with the population to which the pref-

erences are attached. It is well known that socio-economic development influences the percep-

tion of attractiveness of human bodily morphology [140–143]. In a review dedicated to the

perception of body size, Swami [143] argued that despite a large degree of uniformity in body

size ideals due to Westernization [140], the socio-economic status of perceivers does lead to

significant differences in preferences.

Whereas the body or its particular features such as muscularity, fat level, waist-to-hip ratio,

or height can be directly related to fitness-dependent qualities and it has been reported that

their perception is influenced by environmental conditions and moderated by Westernization,

the perception of faces is influenced by yet another important component, namely familiarity

with facial diversity within a population. It has been shown that familiarity with facial propor-

tions results in a more accurate estimation of body weight in a population of one’s own ethnic-

ity than other ethnicity [144] and may be the cause of differences in preferences between rural

and urban populations [145]. Perceived attractiveness of Czech faces in populations like India,

Cameroon, or Namibia could thus be influenced by a relative lack of familiarity with European

faces. Different experiences may result in different norms of attractiveness and this could not

only overshadow sensitivity to specific, unfamiliar traits such as eye color, but also influence

the perception of biologically-based traits of attractiveness such as averageness and sexual

dimorphism. On the example of chin morphology, Thayer and Dobson [146] documented

that geographic differences in chin shape are consistent with population-specific mating pref-

erences that favor a familiar appearance. Additionally, the perception of an ‘unfamiliar’ popu-

lation may be influenced by cross-race effect, that is, by a more accurate recognition of own-

culture than other-culture faces [147].

Although we found correlations between perceived facial attractiveness and the level of

socio-economic development, one ought to consider with caution the degree to which one can

rely on HDI to explain cross-cultural differences. Our findings are in line with Marcinkowska

et al. [86], who used the National Health Index as a proxy for regional differences in men’s

attractiveness preferences and found that facial femininity was less favored in countries with

worse health conditions. Similarly, Scott et al. [18] found that men’s preferences for feminine

female faces are less pronounced in low-HDI countries. On the other hand, we cannot simply

infer that masculinity in men is preferred in high-HDI countries [18]. Quite the opposite, pref-

erences for feminine male faces in relatively wealthy regions rather than in harsher environ-

ments correspond with earlier findings that masculinity is more valued in less developed

regions [82–85, 148]. Nevertheless, an even more complex pattern emerges from the findings

of Batres and Perrett [149] who had shown that raters without internet access perceive femi-

nine male faces as more attractive, or Dixson et al. [90] who reported no preference for mascu-

line male faces and feminine female faces neither in regions with high pathogen load nor in
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areas of urban development. It is therefore evident that rather than relying solely on differ-

ences between countries as approximated by HDI, pathogen stress, national income inequality,

or other indices, a detailed cross-cultural investigation requires awareness of the sub-structure

and cultural specifics of the target regions [150]. Nevertheless, our contribution supports a

conclusion that both facial femininity in women and averageness in general do play a decisive

role especially in countries with a higher HDI. In this sense, we can agree with the argument

proposed by Scott et al. [18] who claimed that the novel environment of Westernized, urban,

high-HDI society creates space for new opportunities where a broader scale of attractiveness

attributes is taken in consideration. Finally, we should keep in mind that we used a European

photoset, which implies that participants from low-HDI countries such as Cameroon,

Namibia, and India have naturally less direct contact with facial stimuli of European origin

compared to cultures in closer physical proximity to the Czech Republic.

Limitations and future directions

A cross-cultural comparison would have provided more insights into local cultural specifics

had we asked a broader set of questions related to the raters themselves. Factors which influ-

enced the raters’ assessment of attractiveness could be influenced by their marital status, family

background, personality traits, sociosexuality, social class, and other additional considerations.

For example, due to absence of relevant information about Indian raters it is difficult to figure

out why, in case of this particular culture, we found no association between perceived attrac-

tiveness and the traits followed by this study. It is then only an uncorroborated assumption to

claim that the decisions of Indian men might be moderated by, for instance, social class or tra-

ditional familial rules. Their perception of female attractiveness could be influenced by a mix-

ture of various factors involved in mate preferences, such as religiosity (‘religious’ as a

preferred trait in women is reported by Basu and Ray [151]). It is also possible that the percep-

tion of male attractiveness is influenced by the sexually restricted behavior of Indian women

[152]. Further, the participants’ attitudes to traditional marriage practices could also signifi-

cantly uncover the differences in preferences of collectivistic societies such as India or Turkey

[153, 154]. Moreover, information about the eye color of family members and partners of our

raters would have helped to answer questions related to assortative mating [72]. Similarly, in

order to disentangle the variance in women’s preference for male facial masculinity on a cross-

cultural level, one should first of all investigate the various differences that could reflect a trade-

off between costs and benefits, where preferences for a more masculine or more feminine male

mate are dependent on the phase of the menstrual cycle [155], partnership status [156], rela-

tionship type [157], self-rated attractiveness [158], or the male counterpart’s hormone levels

[159].

While a set of non-manipulated photographs has the advantage of reflecting a natural varia-

tion in appearance, it also carries a disadvantage because variation in facial features may con-

ceal possible attractiveness-influencing factors that would be more apparent in manipulated

images. Moreover, we did not sort our set by hair colors. Different combinations of hair and

eye color on the one hand and hair style on the other may have also partly influenced the rat-

ings. Further, some limitations may be due to the fact that we have intentionally reduced eye

colors to only two distinct categories of brown and blue. Nevertheless, one fifth of Czech popu-

lation reports having green eyes. In one study, green-eyed women also reported better health

condition than participants with other eye colors [160]. Both due to its rareness and a putative

link associating eye color with health, this particular eye color might be considered as most

appealing in women. In India, for example, green eyes might be perceived as exceptionally

attractive: note, for instance, the Bollywood female star Aishwarya Rai [161]. Alongside other
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rare traits, green eye color might further play a role in some Asian cultures where local stan-

dards of beauty are gradually conforming to international standards of beauty [162].

To assure a reliable cross-cultural comparison that would reflect the differences in HDI,

one should consider increasing the number of cultures involved or include subsamples from

non-European countries which vary in their degree of Westernization. It is worth noting, for

instance, that our Turkish sample was drawn from Adıyaman, a city located in southeastern

Turkey, an area that more traditional than most other Turkish regions. Recruiting a sample

from northwestern Turkey, which has historically been more open to European influence and

is socially more liberal, could produce different results. In sum, in interpreting our results, it

should be kept in mind that our samples are not nationally representative.

Conclusions

Based on the rating of European faces in ten populations, both European and non-European,

we found support for the hypothesis that averageness and sexual dimorphism in human face

play a significant role for attractiveness assessment, whereas the influence of fluctuating asym-

metry is negligible. In line with negative frequency-dependent selection, the blue-eyed pheno-

type influenced ratings only in those cultures where it is present but not common. And last but

not least, we found that factors which influence the perception of facial attractiveness in differ-

ent populations are affected by the relevant socio-cultural background, here reflected in the

HDI index: more convergent socio-cultural background of raters’ population and the popula-

tion whose faces are rated leads to more similar ratings in these two populations. Explanations

of our findings are tentative, and we offer directions for further examination, especially with

respect to involving other cultures of both perceivers and, particularly, the rated subjects.
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ings in Estonia (Ondřej Bradáč, Riin Magnus), Sweden (Martina Boeck, Åse Innes-Ker, Cris-

tina Elena Ivan), Romania (Silviu Apostol, Sorin Paliga, Carmen Strungaru, Dan Ungureanu),
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