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A B S T R A C T

Multicomponent stimuli improve information reception. In women, perceived facial and vocal femininity-
masculinity (FM) are concordant; however, mixed results are found for men. Some feminine and masculine traits
are related to sex hormone action and can indicate reproductive qualities. However, most of the current research
about human mate choice focuses on isolated indicators, especially visual assessment of faces. We therefore
examined the cross-modal concordance hypothesis by testing correlations between perceptions of FM based on
facial, vocal, and behavioral stimuli. Standardized facial pictures, vocal recordings and dance videos of 38 men
and 41 women, aged 18–35 years, were rated by 21 male and 43 female students, aged 18–35 years, on 100-
point scale (0= very feminine; 100= very masculine). All participants were Brazilian students from University
of Sao Paulo. In women, facial and vocal FM correlated positively, suggesting concordant information about
mate quality. Such results were not found in men, indicating multiple messages, which agree with women’s
multifaceted preference for male FM. In both sexes, FM of dance did not correlate with voices or faces, indicating
different information and distinct process of development. We thus partially supported the cross-modal con-
cordance hypothesis.

1. Introduction

Animals communicate with intraspecific and interspecific in-
dividuals in distinct contexts, such as parental care (e.g., Redondo and
Castro, 1992), predator deterrence (e.g., Zuberbühler et al., 1999), and
mate choice (e.g., Lardner and Bin Lakim, 2002; Sweeney et al., 2003).
Some characteristics, such as sex dimorphic traits, can cue to the pro-
ducers’ health, fertility, hormonal status and/or other qualities (Gallup
and Frederick, 2010). Humans are sexually dimorphic in several aspects
(see, Puts, 2016), such as in facial and vocal characteristics (Puts et al.,
2012), and behavior (Berenbaum and Beltz, 2011). Among other fac-
tors, levels of reproductive hormones influence development of femi-
nine and masculine traits (e.g., Feinberg, 2008), thus affecting com-
munication. For instance, estrogen is associated with higher vocal pitch
(Raj et al., 2010), facial feminine features (Law Smith et al., 2006), and
maternal behavior (Law Smith et al., 2012), although see Jones et al.
(2018) for no association between sex hormones and facial attractive-
ness in women. Testosterone is linked to lower vocal fundamental fre-
quency (Evans et al., 2008), masculine facial characteristics (Penton-

Voak and Chen, 2004), and aggressive behavior (Batrinos, 2012).
Masculine and feminine traits that coevolved with perceptual pro-

pensities of potential mates are important cues in the mate choice
process. Indeed, men find more attractive sex hormone-dependent
characteristics of female body and behavior, such as feminine faces
(Moore et al., 2011; Perrett et al., 1998; Rhodes et al., 2003), voices
(Apicella and Feinberg, 2009; Puts et al., 2011; Re et al., 2012), and
dance (Röder et al, 2016). However, studies are inconsistent about
women’s preferences for male masculinity (e.g., DeBruine et al., 2006;
Fink and Penton-Voak, 2002; Re et al., 2012; Rhodes et al., 2000;
Stephen et al., 2012).

In real life context, usually the traits are not evaluated separately,
but rather holistically using multimodal information that can improve
information exchange. In women, perception of distinct sensory cues
(e.g. faces and voices) is intercorrelated, thus, different modalities seem
to carry concordant information about fertility and genetic quality (e.g.,
Collins and Missing, 2003; Fraccaro et al., 2010; Wheatley et al., 2014).
Again, mixed results were found for intercorrelation of perception of
male stimuli (Feinberg et al., 2008; Little et al., 2011; Valentova et al.,
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2017). Despite the multimodal nature of masculinity and femininity in
humans, most of the current research still focuses on isolated cues, e.g.,
either faces or voices (for a review, see Wells et al., 2009). Thus, more
research on perceptions from multiple channels of information is
needed.

Further, most research has studied facial traits, neglecting other
channels of information, such as voice and odor (for further discussion,
see Groyecka et al., 2017). Moreover, body movements, such as dance
or gait, have been rarely studied in the mate choice context (Fink et al.,
2015), despite dance behavior being an important part of courtship in
many human societies. To the best of our knowledge, no study yet has
tested a possible correlation between perception of faces, voices and
dance movements. Finally, studies have usually analyzed samples from
the USA and Europe. However, some cultural differences have been
found regarding the sensory preference (e.g., Havlíček et al., 2008;
Marcinkowska et al., 2014; Scott et al., 2014), thus showing the ne-
cessity of studies from different localities and cross-cultural research.

1.1. Aims

In the current study, we tested whether femininity-masculinity (FM)
is concordantly perceived from faces, voices, and dance behavior in a
sample of Brazilian women and men. We hypothesized that, at least in
women, perceived FM of faces, voices and behavior would be inter-
correlated.

2. Material and methods

Sixty women and 56 men were recruited at the University of Sao
Paulo, Brazil. Those who identified themselves as bisexual and homo-
sexual (3–6 on Kinsey scale) were excluded as they possess slightly
distinct morphology and behavior (Johnson et al., 2007; Valentova
et al., 2011, 2014; Wang and Kosinski, 2018). Moreover, one foreign
student, and participants who did not complete the survey were also
excluded. The final sample consisted of 38 men (age M=23.55,
SD=3.28) and 41 women (age M=24.00, SD=5.05). Self-reports
indicated that most participants were undergraduates (70.9%) and
white (74.7%). Mann-Whitney U test showed no significant age dif-
ference between sexes (U= 790, p=0.76).

2.1. Procedure

Participants were informed about general aims of the study and
invited to the laboratory. Subsequently, they read and signed a consent
form. The procedure was part of a larger intercultural study on human
mating strategies (for other details, see Havlíček et al., 2017; Valentova
et al., 2017; Varella et al., 2014), and lasted 40–60min. The experiment
consisted of a set of questionnaires, basic body measurements, stan-
dardized facial photographs, and vocal and dance recordings. Partici-
pants were asked to wear standardized white T–shirt and grey trousers
in three sizes, and were given privacy to change their clothes. Makeup
was removed, and hair band was provided when needed. No financial
reward was given. The IRB of University of Sao Paulo (Nr.
53719416.5.0000.5561) and Charles University (Nr. 2011/7) approved
the experiment.

2.2. Photographs and recordings

A standardized photographic equipment, camera distance, light,
background, and clothes were used for facial photographs and video
recordings. Participants were instructed to adopt a neutral facial ex-
pression for the facial pictures. Subsequently, using Photoshop software
each photograph was placed on a neutral grey background (Valentova
et al., 2017). For videos, participants were instructed to dance as
naturally as possible under a standard simple rhythm (130 beats per
minute) that was synthesized using an automatic random rhythmic

generator in Max/Msp. Each video comprised 40 s, but only ten seconds
of the middle part of the recordings were used for the rating session.
Each video was cut and digitally edited using Videomux software, so
that black and white videos with higher contrast were obtained. Finally,
faces were covered (blurred) using Adobe Premiere Pro CC. Voices were
recorded in a quiet room and participants were instructed to repeat the
following sentence in Portuguese “Hi, my name is Pedro/Ana and I am
from Belo Horizonte” – “Pedro” for all men, and “Ana” for all women
(for details see, Valentova et al., 2017).

2.3. Facial, vocal, and behavior ratings

The stimuli were presented to a distinct and unrelated sample of 30
men and 58 women to assess FM on a 100-point scale ranging from 0
(very feminine) to 100 (very masculine). Participants were recruited
online from students of University of Sao Paulo and were directed to
Qualtrics platform (https://www.qualtrics.com). Non-heterosexuals
(scoring 3–6 on Kinsey scale), one pregnant woman, and individuals
older than 35 years were excluded, leaving a sample comparable to the
target sample. The final sample comprised 21 men (age M=23.86,
SD=4.62) and 43 women (age M=24.14, SD=4.56), composed
mostly of undergraduate (57.8%) and white (71.9%) students. The
sexes did not differ significantly in age (U=470, p=0.79).

Participants completed a basic demographic questionnaire and as-
sessed the stimuli of both sexes in three randomized blocks (ratings of
facial, vocal and behavioral stimuli). Within each block, the individual
stimuli were also randomized. Thus, participants judged each stimulus
in a randomized order and only once. There was a strong correlation
between males’ and females’ ratings in all rated stimuli (all ρ’s≥ 0.85,
all p’s < 0.001) and the Cronbach’s alphas of FM ratings were rea-
sonably high for facial (α=0.78), vocal (α=0.83) and behavioral
(α=0.89) ratings.

2.4. Analyses

Shapiro-Wilks test was used to check the normality of data. Since
some variables departed from normality, Spearman rank correlation
was used to examine the relation between all modalities ratings. All
data were analyzed via SPSS 21.0 (IBM Corp.). Data were transformed
into Z-Scores to perform a figure using OriginPro 9.5 (OriginLab).

3. Results and discussion

As shown in Fig. 1, in women, we found a significant correlation
between the mean perceived facial and vocal femininity-masculinity
(FM) (N=41, ρ=0.33, p=0.03). However, there was no significant
correlation between behavioral FM and facial (N= 41, ρ=0.09,
p=0.59) or vocal FM (N=41, ρ=0.08, p=0.62).

In men, there was no significant correlation between facial and
vocal FM (N=38, ρ = -0.02, p=0.89), behavioral and facial (N= 38,
ρ=0.14, p= 0.40), or behavioral and vocal FM (N=38, ρ=0.02,
p=0.93).

In women, we have replicated the positive association between
perceived FM of faces and voices (Fraccaro et al., 2010; Feinberg et al.,
2005; Smith et al., 2016). Although weak in its effect, the current re-
sults indicate that female facial and vocal FM can offer concordant
underlying information. Rowe (1999) argues that multicomponent sti-
muli increase information reception. Studies suggest that women’s
femininity indicates health, fertility, and parenting skills (Feinberg,
2008; Jasieńska et al., 2004; Law Smith et al., 2012). Accordingly,
feminine traits are assessed as more attractive (Moore et al., 2011;
Perrett et al., 1998; Valentova et al., 2017; although see Jones et al.,
2018 for no association between sex hormones and perceived attrac-
tiveness in faces), and are preferred by men (Re et al., 2012). Ad-
ditionally, facial and vocal attractiveness predicted the overall attrac-
tiveness ratings of women (Wells et al., 2013), and attractiveness
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ratings of feminine faces increased when presented along with vocal
femininity (O’Connor et al., 2013).

In men, faces and voices show no concordance and can, thus, in-
dicate different qualities of the individual. Wells et al. (2013) showed
that men’s faces and voices contribute independently to attractiveness.
Accordingly, Varella et al. (2014) found that women preferred men
with a mosaic of masculine and feminine traits. In the same line, wo-
men’s ratings of male attractiveness increased with a negative covar-
iance between girth, and facial and vocal masculinity (Hill et al., 2013).
Thus, testosterone synthesis and mechanisms of tissue response in dif-
ferent parts of the body and behavior may have evolved independently
(Hau, 2007).

Men’s non-concordant information may be adaptive and reflect
women’s highly flexible preferences for FM. Previous studies show that
women’s mate choice varies according to stage of menstrual cycle, re-
source and pathogen exposure, relationship status, or women’s own
mate quality (Brooks et al., 2010; Gildersleeve et al., 2014; Little et al.,
2011; Lyons et al., 2016; Moore et al., 2013), indicating a variable
preference for indirect (e.g. genetic quality) and direct (e.g. parental
care) paternal investment according to the context (Gray et al., 2002;
Kruger and Fitzgerald, 2011).

We found no correlation between ratings of FM of dance videos and
FM rated from voices and faces, either in men or women. Thus, dance
has no concordance with the other variables, and may thus convey

Fig. 1. Correlations of femininity-masculinity ratings between facial, vocal, and behavioral stimuli separately for male and female targets.
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different messages. We can speculate that complex behavior, such as
dance, which is aerobically costly, represents and develops via distinct
process than facial and vocal display. Indeed, FM of behavior is emer-
gent already during early childhood, while vocal and facial FM de-
velops largely through exposure to sex hormone during puberty (Hines,
2011; Puts et al., 2012; Rieger et al., 2008).

In summary, we found a positive correlation between perception of
women’s facial and vocal FM, but that did not occur in men.
Furthermore, dance was not associated with either vocal or facial FM in
either men or women. The current study thus advanced the discussion
concerning the use of multiple sensory modalities in the context of
assessing masculinity-femininity. Differently from previous research,
besides studying facial and vocal perception, we also focused on com-
plex behavior, dancing (for further discussion, see Groyecka et al.,
2017). As our study sample was relatively small and conducted on a
specific population (Brazilian men and women), further studies are
needed. Different populations can show distinct results in perception of
faces, voices, and other sensory modalities, as shown by previous stu-
dies (e.g., Havlíček et al., 2008; Marcinkowska et al., 2014). Further,
we collected samples in artificial environment, and recruited mostly
university students. Future studies, thus, should investigate higher di-
versity of indicators, ideally in cross-cultural and more realistic mate
choice settings.
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