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Abstract
Although it is widely believed that females outperform males in the ability to recognise other
people's emotions, this conclusion is not well supported by the extant literature. The current
study sought to provide a strong test of the female superiority hypothesis by investigating sex
differences in emotion recognition for five basic emotions using stimuli well-calibrated for
individual differences assessment, across two expressive domains (face and body), and in a
large sample (N=1022: Study 1). We also assessed the stability and generalisability of our
findings with two independent replication samples (N=303: Study 2, N=634: Study 3). In
Study 1, we observed that females were superior to males in recognising facial disgust and
sadness. In contrast, males were superior to females in recognising bodily happiness. The
female superiority for recognition of facial disgust was replicated in Studies 2 and 3, and this
observation also extended to an independent stimulus set in Study 2. No other sex differences
were stable across studies. These findings provide evidence for the presence of sex
differences in emotion recognition ability, but show that these differences are modest in
magnitude and appear to be limited to facial disgust. We discuss whether this sex difference
may reflect human evolutionary imperatives concerning reproductive fitness and child-care.
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Introduction

The ability to accurately recognise other people's emotions is a core socio-cognitive
skill (Bruce & Young, 1986, 2012; Young, 2016). Although much work in this domain has
emphasised that emotion recognition ability is to some extent akin to an innate human faculty
(Darwin, 1872), such that certain emotions are universally recognised, regardless of culture
(Ekman & Friesen, 1971), it is also clear that not all people can recognise emotional
expressions equally well (Lewis, Lefevre, & Young, 2016). With regard to these individual
differences, one of the most widely discussed factors that may influence emotion recognition
ability is biological sex (Kret & De Gelder, 2012), where meta-analytic work has claimed that
on average women outperform men (Hall, 1978; McClure, 2000; Thompson & Voyer, 2014).

However, despite the widely-held assertion of female ‘superiority’ in emotion
recognition ability, a closer examination of the literature reveals a more mixed picture, as
detailed below. Furthermore, the literature is almost entirely reliant on studies of facial
expression recognition. In other expressive domains, such as recognition of emotion from
body postures, little is known regarding sex differences. This warrants further work, as
emotion recognition ability has important real-world implications: accurate recognition of
emotions is associated with better social functioning (Brackett et al., 2006), whereas
recognition difficulties are linked to interpersonal problems and to the aetiology and
maintenance of several psychiatric disorders, such as depression (Surguladze et al., 2004).
Given the different prevalence rates of psychopathology across the sexes, sex differences in
basic socio-cognitive processes (such as emotion recognition ability) which may contribute to
such outcomes (e.g. in depression: Harmer, Goodwin & Cowen, 2009) are thus important
phenomena to delineate and study. Moreover, different evolutionary and socialisation niches
occupied by males and females make the study of sex differences important for basic

scientific enquiry.



Sex Differences in Facial Emotion Recognition — A Brief Overview

Much of the earlier work in the field has investigated emotion recognition as a general
ability based on a global score rather than distinguishing between individual emotions (e.g.
Buck, Miller, & Caul, 1974; Kirouac & Dore, 1985). More recent work instead tests
recognition of affect more specifically through the use of a wider range of individually-
scored basic emotions. In line with this approach, here we explicitly focus on recent research
examining the five basic emotions of anger, disgust, fear, happiness, and sadness.

In a study addressing recognition ability for negatively-valenced basic emotions
(anger, disgust, fear, and sadness), Rotter and Rotter (1988) (Nsway1=727: 214 males;
Nstwdy2=399: 162 males) noted a female advantage across all expressions. Hall and
Matsumoto (2004), across two studies with different stimuli exposure times (Study 1: 10s,
Study 2: 200ms) and using five basic emotions, found that females were significantly more
accurate for disgust, happiness, and sadness (Study 1: N=96: 69 males), and for anger,
disgust, fear, and sadness (Study 2: N=363: 126 males). Lee and colleagues (2013), using a
large sample of adolescents (N=1954: 956 males), found a female advantage for
discriminating morphed facial expressions on the continua of Happiness-Fear and Happiness-
Sadness (but not the Anger-Sadness or Anger-Fear continua). More recently, Duesenberg and
colleagues (2016) tested 80 participants (40 males) on two emotions, anger and sadness, each
presented at two intensities of expression, 40% and 80%. These authors reported no sex
differences for the sadness stimuli, but found a significant female advantage for accurately
identifying anger at both intensities.

However, in contrast to these studies that were broadly supportive of a female
advantage in emotion recognition, a number of studies have reported either no sex differences

or even a male advantage. Rahman, Wilson and Abrahams (2004) assessed 240 participants



(120 males) on happiness and sadness, but reported no accuracy advantage for either
emotion. Grimshaw, Bulman-Fleming, and Ngo (2004) (N=73: 36 males) presented stimuli
for 50ms portraying three basic emotions of anger, happiness, and sadness, but found no sex
difference in accuracy or reaction times. Unlike many other studies in this area which used a
forced choice paradigm, Williams and Mattingley (2006) tested 156 (78 males) participants
on rapid detection of angry or fearful faces amongst neutral distractors. Males were found to
be significantly faster at identifying angry male faces, but there was no difference in speed
between sexes to detect fearful stimuli. Again using a visual search paradigm, Sawada and
colleagues (2014) (N=90: 46 males) measured participant ability in detecting either an angry
or happy face amongst other neutral faces, and found no significant effect of sex on reaction
time. Testing a large sample of undergraduates (N=993: 211 males) on facial expressions in
both frontal and profile views, Matsumoto and Hwang (2011) did not observe significant sex
differences in ability to categorise the five basic emotions. Most recently, Lyusin and
Ovsyannikova (2016) tested a large sample of participants (N=684: 221 males) on
recognition accuracy and sensitivity on 15 different emotions (including the five basic
emotions) using naturalistic video recordings, but reported no significant difference between

the sexes on these measures.

Sex Differences in Bodily Emotion Recognition — A Brief Overview

Bodily emotion recognition is the ability to distinguish a portrayed emotion from the
stimulus’ body form alone. It is a fundamental component of accurate emotion perception,
with research showing that body posture can be critical in resolving ambiguous facial
expressions (Aviezer, Trope, & Todorov, 2012). The ability to accurately perceive emotion
from both face and body may therefore represent an optimal strategy for emotion recognition,

in that all the available cues are integrated to form the most informed interpretation (Young



& Bruce, 2011; Young, 2018). This strategy seems especially pertinent in situations in which
one channel is occluded or ambiguous, or when moving face and body signals are expressed
very rapidly.

Body emotion recognition ability can be assessed through both static and dynamic
stimuli. In the case of static stimuli, a photograph of a person with their face occluded and
expressing a given emotion is presented to the participant. Dynamic stimuli often consist of
point-light displays showing a set of locations on a human body making a natural movement
(see Johansson, 1973, and Figure 1, or the video in the Supplementary Materials). Whereas a
large body of research has addressed sex differences in facial emotion recognition, only a
handful of studies to date have addressed sex differences in body emotion recognition. An
early study by Sogon and Izard (1987) (N=94: 47 males) involved short video clips of scenes
portraying five emotions (surprise, contempt, affection, anticipation, or acceptance), and
found females to be significantly better at identifying disgust and fear. Additionally their
ability to recognise sadness also approached significance (Sogon & Izard, 1987). A more
recent study (N=37: 15 males) involving happy, sad, and angry body stimuli found females to
be faster in recognising these emotions from point-light displays, but found no significant sex
difference in overall accuracy rates (Alaerts et al., 2011). Two further studies used happy and
angry point-light displays, and observed a significant superiority for males in identifying
happiness, as well as a tendency, albeit non-significant, for females to perform better at
identifying anger (Sokolov et al., 2011; Kriiger et al., 2013). However, it should be noted that
all of these more recent studies used small samples (N<100) and assessed only two (Sokolov,

2011; Kriiger, 2013) or three (Alaerts, 2011) of the basic emotions.

The Current Study



To summarise the literature, a wide variety of claims have been made regarding sex
differences in face and body emotion recognition ability. Despite meta-analytic work
reporting an overall female advantage (Hall, 1978; McClure, 2000; Thompson & Voyer,
2014), a number of studies — some with relatively large samples (e.g. Lyusin &
Ovsyannikova, 2016; Matsumoto & Hwang, 2011) — have not reported this pattern. Various
studies reported sex differences only for specific emotion(s), and limited consensus can be
reached given the nature of the extant literature.

Several factors may explain these mixed findings. Firstly, sample sizes have tended to
be modest (N<200) and as such may be underpowered to detect what are unlikely to be large
effect sizes. For example, Thompson and Voyer (2014) reported a Cohen’s d of .19 in favour
of females on emotion recognition tasks and a suitably powered test for an effect of this
magnitude would require several hundred participants. Secondly, methodological factors may
play a role, as widely used stimulus sets have often been developed with a view to creating
easily recognised expressions. In consequence, a number of published studies show clear
ceiling effects for their stimuli, which will diminish the possibility of detecting group
differences (e.g. Hampson, van Anders, & Mullin, 2006; Hoffmann, Kessler, Eppel,
Rukavina, & Traue, 2010). Thirdly, while a recent meta-analysis reported evidence for a
generalised sex difference in emotion recognition ability (Thompson & Voyer, 2014),
evidence of publication bias (as assessed by the Test of Excess Significance method proposed
by loannidis & Trikalinos, 2007) was apparent. Finally, in the specific case of body emotion
recognition, too few studies have been performed to gain traction on possible sex differences.

The present work therefore examined whether sex difference are present in emotion
recognition ability, and if so, whether this sex difference is restricted to a specific emotion
(across five basic emotions) or expressive domain (i.e., face or body stimuli). With the

aforementioned issues in mind, our study made a contribution to the literature in four



important ways. Firstly, we used a large sample of adults (N=1022: Study 1) in order to
provide adequate statistical power to detect even modest group differences. Second, we used
carefully developed stimulus sets — piloted prior to the current investigation — that do not
show floor or ceiling effects and thus enhance the power to detect group differences (see
Methods and Lewis et al., 2016 for further details). Thirdly, we used both face and body
stimuli in order to examine if sex differences are restricted to one expressive domain or
instead reflect more general processes. Finally, and with recent discussions of reproducibility
of some findings in psychology (Open Science Collaboration, 2015) very much in mind, we
used two further independent participant datasets (N=303: Study 2; N=634: Study 3) and
additional different sets of face and body stimuli (Study 2) to test the robustness of any

effects observed.

Study 1

Methods
Participants

1063 participants were recruited through Amazon’s MTurk service as part of a

previous study that did not analyse sex differences in the obtained data (Lewis et al., 2016:
Studies 1 and 2). Ethical approval for this study was granted by the Department of
Psychology Ethics Committee at the University of York. As expected with an online
presentation, a number of participants experienced technical failures (e.g. stimuli not
displaying properly). Consequently, and in line with our previous data exclusion strategy we
only included participants in our analyses who completed at least 90% (>18 of 20) of trial
blocks for each emotion (anger, disgust, fear, happiness, sadness) and expressive domain
(face and body). We also excluded participants for whom responses indicated low attention

(e.g. using the same response key repeatedly) and those who did not disclose their sex (N=7).



This led to the omission of 41 participants and a final sample size of 1022 (322 males). This
gender ratio was the same across White and non-White participants. This sample size
provided power of .80 for a Cohen’s d of .19 with a two-tailed ¢ test and an alpha level of .05
(Faul, Erdfelder, Lang, & Buchner, 2007). Note, this power analysis reflects an allocation
ratio of 2.2: i.e. there were just over twice as many females than males in this sample. The
mean age of the sample was 36.2 years (SD = 12.0). A range of ethnicities were reported in
the final sample: White (n=775), Hispanic (n=47), Asian (n=53), Black (n=30), Native
American (n=11), Other (n=74), and Undisclosed (n=32). These demographics are typical for

MTurk samples (Paolacci, Chandler, & Ipeirotis, 2010).

Stimuli

Examples of each of the stimulus sets are shown in Figure 1. Examples of the two
dynamic stimulus sets are presented in a video file in the Supplementary Materials.

Face stimuli (static): To capture individual differences in facial expression
recognition abilities we used static image stimuli taken from the Facial Expressions of
Emotion: Stimuli and Tests (FEEST) set (Young, Perrett, Calder, Sprengelmeyer, & Ekman,
2002). In brief, a total of 10 identities each posing five basic emotions (anger, disgust, fear,
happiness, and sadness) were selected from the Ekman and Friesen series of Pictures of
Facial Affect (Ekman & Friesen, 1976). In order to avoid floor/ceiling effects, we piloted
examples of each emotional expression morphed relative to the neutral expression of the
same identity using Psychomorph (Tiddeman, Burt, & Perrett, 2001). This procedure is
known to lead to changes in the perceived intensity (and hence recognisability) of emotion
(Calder, Young, Rowland, & Perrett, 1997). Here it was used to create five intensities (25%,
50%, 75%, 100%, and 125%) of each prototype (100%) expression (total n=250 images). In a

pilot experiment comprising undergraduate and postgraduate students at the University of
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York (n=12 participants: 4 males), we tested recognition accuracy for each of these stimuli in
a five-alternative forced choice paradigm with a 1000ms exposure time. This step is of
considerable importance as the limited scope of individual differences research on emotion
recognition ability has meant that suitable stimuli (i.e., free of ceiling effects and with
adequate variance for individual differences research) have usually been unavailable. We
then selected sets of 10 stimuli for each emotion (i.e., total N=50) that showed adequate
means and variances based on these pilot data (i.e., that were not showing clear floor or
ceiling effects). In the cases where a surplus of stimuli was available, we chose 10 that varied
in gender and age as much as possible. This selection approach was also applied to the
remaining stimulus sets.

Body Stimuli (dynamic): To capture emotion recognition ability from body
expressions we used dynamic point-light walker stimuli previously described by Atkinson,
Dittrich, Gemmell, and Young (2004). In short, 10 actors were recorded performing each of
five emotions at three levels of intensity (typical, exaggerated, very exaggerated). Actors
wore suits with 13 reflective patches on key joints of their body. Subsequent rendering
removed all information other than the patches from each video, resulting in a short clip of 13
light points whose combined movement simulated the natural, dynamic expression of a
human emotion. Video clips lasted between 4.2 and 8 seconds. As with the face stimuli, we
chose 10 stimuli for each emotion (i.e., total N=50) that showed adequate means and

variances following a pilot experiment (n=12 participants: 6 males).
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Procedure

Stimuli were blocked according to expressive domain. Face and body blocks were
each presented twice to the participants in a fixed order (face-body-face-body). In a five-
alternative forced choice paradigm, participants had to select the emotion they thought was
displayed by each stimulus using radio buttons on screen. Each face stimulus was presented
for 1000ms. This limited exposure time was chosen in order to increase difficulty of the
recognition task, and to ensure suitability of the data for individual differences research (i.e.,
by increasing error rates and variation in recognition accuracy). Body stimuli were presented
for the duration of each video clip. Participants could provide their response at any point
following the onset of the stimulus presentation. The within-block presentation order was
fully randomised. Participants were given the opportunity to rest following completion of
each block. The mean recognition performance across blocks for each emotion was used in

our analyses.

Analysis

In order to assess possible sex differences in emotion recognition from face and body,
we used the data from Study 1 to conduct a three-way repeated measures Analysis of
Variance (ANOVA) (2x2x5) with sex (male, female) as a between-subjects factor, and
expressive domain (face, body) and emotion (anger, disgust, fear, happiness, sadness) as
repeated within-subjects measures. For significant interactions, we conducted post-hoc tests
to further analyse the results. As noted earlier, the prior literature did not provide strong bases

for hypothesis testing and so these analyses were exploratory in nature.

Results
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The data were submitted to a three-way ANOVA exploring the effects of sex, domain
and emotion. There was a significant main effect of domain (F(1, 1020) =46.37, p<.001,
partial 1” = .04 [C195%: .02-.07]) with emotional expressions from faces being more
accurately recognised (M=.61, SD=.17) than expressions from bodies (M=.59, SD=.18). For
the factor of emotion, Mauchly’s test indicated that the assumption of sphericity had been
violated (3° (9) = 81.91, p < .05). Therefore, we corrected degrees of freedom using
Greenhouse-Geisser estimates of sphericity (€ =.96). The main effect of emotion was
significant (F(3.84, 3916.41) = 600.08, p<.001, partial n* = .37 [CI95%: .35-.39]) indicating
differential performance across the five emotions. Recognition accuracy was greatest for
happiness (M=.69, SD=.16), followed by fear (M=.66, SD=.17), anger (M=.61, SD=.17),
sadness (M=.59, SD=.18), and disgust (M=.45, SD=.19). The main effect of sex was non-
significant (F(1,1020) = 2.96, p=.086, partial n> = .003 [CI95%: .00-.01]).

There was a significant interaction between expressive domain and sex (F(1, 1020) =
33.32, p<.001, partial n> = .03 [CI95%: .01-.06]). Further significant interactions were also
found between domain and emotion (F(3.78, 3859.82) = 1108.06, p<.001, partial n> = .52
[C195%: .50-.54]), and between sex and emotion (F(3.84, 3916.41) = 6.28, p<.001, partial n°
=.006 [CI95%: .002-.011]). These interactions were also corrected using Greenhouse-Geisser
estimates (e = .95). Of importance, these main effects and two-way interactions were
qualified by a significant three-way interaction (also Greenhouse-Geisser corrected) between
expressive domain, emotion, and sex (F(3.78, 3859.82) = 3.69, p=.006, partial n* = .004
[C195%: .0003-.007]), which we now explore in greater depth.

We examined the effects of emotion and sex for each domain separately, by running
mixed ANOVAs with emotion as a within-subjects factor and sex as a between-subjects

factor for face and body stimuli separately. In both domains, the emotion variable violated the

assumption of sphericity, therefore Greenhouse-Geisser corrections were used (Epaces = .95,
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Egodies = -91). For facial stimuli, there were significant main effects of emotion (F(3.82,

3891.79) = 762.72, p<.001, partial n> = .43 [C195%: .41-.45]) and sex (F(1, 1020) = 25.03,
p<.001, partial n* = .02 [CI95%: .009-.045]). These effects were qualified by a significant
interaction between emotion and sex (F(3.82, 3891.79) = 2.99, p=.020, partial n*> = .003
[C195%: .0001-.006]). For body stimuli, the ANOVA revealed a significant main effect of
emotion (F(3.64, 3717.38) = 902.14, p<.001, partial n* = .47 [CI95%: .45-.49]) and a
significant interaction between emotion and sex (F(3.64, 3717.38) = 7.22, p<.001, partial n* =
.007 [C195%: .002-.013]) but no main effect of sex (F(1, 1020) = 1.91, p=.167, partial n*> =
.002 [CI95%: .00-.011]).

To probe the nature of each of the emotion and sex interactions we ran ten post hoc
(Bonferroni-corrected: adjusted a = .005) ¢ tests (i.e., one for each emotion across both
expressive domains) comparing male and female performance (see Figure 2). These analyses
revealed that females performed significantly better on recognition of facial expressions of
disgust (#(1020) = 4.19, p<.001, Cohen’s d = .28 [C195%: .15-.41]) (female M=.58, SD=.19;
male M=.53, SD=.19), and sadness (#(1020) = 3.90, p<.001, Cohen’s d = .26 [CI95%: .13-
40]) (female M=.49, SD=.18; male M=.44, SD=.18), and that males performed significantly
better for bodily expressions of happiness (#1020) = 3.74, p<.001, Cohen’s d = .25 [CI95%:
.12-.38]) (female M=.51, SD=.18; male M=.56, SD=.17). The remaining ¢ tests were non-

significant at our Bonferroni-corrected alpha level (all # <2.45, all p > .02).

Discussion
Study 1 examined the presence of sex differences in recognising emotion across face

and body stimuli in a large sample. The results indicated that whilst sex had no overall effect,
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significant interactions between sex, expressive domain, and emotion did emerge. Upon
further inspection of the nature of these interactions, we observed a significant female
advantage for recognising facial disgust and facial sadness, and a significant male advantage
for recognising bodily happiness. No other significant sex differences were noted.

We next sought to confirm the key findings observed from Study 1 in a replication
sample. In addition, we sought to assess whether these findings extended to reflect emotion
processing more broadly. To this end we used data from a sample of participants who had
completed an emotion recognition battery involving the same tests reported above and two

novel stimulus sets: specifically, dynamic facial stimuli and static body stimuli.

Study 2

Methods
Participants

In Study 2 we analysed a set of archival data from an independent MTurk sample,

also drawn from the same previous study (as reported in Lewis et al., 2016: Study 3, N=384).
Again, we only included participants in our analyses who completed at least 90% (>17 of 19:
note, this study did not assess static bodily disgust — see below for further details) of the trial
blocks for each emotion and expressive domain, and showed no evidence of false responding,
leading to the omission of 81 participants and a final sample size of 303 (137 males). This
gender ratio was the same across White and non-White participants. In order to test the
specific effects observed in Study 1, this sample provided power of .69, .72, and .78 (for a
Cohen’s d of .25, .26, & .28, respectively) for a one-tailed ¢ test with an alpha level of .05.
Mean age was 34.8 years (SD = 11.3). A range of ethnicities were reported in the sample:
White (n=232), Hispanic (n=16), Asian (n=16), Black (n=10), Native American (n=1), Other

(n=15), and Undisclosed (n=13).
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Stimuli

We used the same stimuli as described above, together with the additional sets of face
and body stimuli detailed next. See Figure 1 for picture examples of each of our four types of
stimuli, and the video in the Supplementary Materials for examples of the dynamic stimuli.

Face stimuli (dynamic): We used a sub-set of dynamic facial stimuli previously used
for emotion recognition work (Lau et al., 2009). In brief, these stimuli were created by
morphing one male and one female image from a neutral expression to one of the five basic
emotions (anger, disgust, fear, happiness, and sadness) and then assembling the morphed
images into a video clip. Stimuli dynamically changed from the neutral expression to one of
four levels of intensity (25%, 50%, 75%, 100%), but for happiness, due to the ceiling effects
often observed, intensity levels were lower (10%, 25%, 50%, and 75%). We only used
stimuli where actors directly faced the camera, with either direct or averted gaze. This led to a
total of 80 stimuli that we piloted as before, in order to avoid floor/ceiling effects (n=47
participants: 28 males, recruited through Amazon MTurk) before selecting sets of 10 stimuli
for each emotion (i.e., total N=50) that showed adequate means and variances based on these
pilot data. Each video clip was approximately 1.5 seconds in length.

Body stimuli (static): To test emotion recognition from static bodies we employed the
Bodily Expressive Action Stimuli Test (BEAST) stimuli set (de Gelder & Van den Stock,
2011). In brief, these static stimuli comprised black and white whole body photographs of
actors with faces obscured depicting one of four basic emotions (anger, fear, happiness, and
sadness). Disgust is not included in this stimulus set due to it being difficult to represent in
the static body alone (de Gelder & Van den Stock, 2011). The original image set contains 254
images. We again undertook undergraduate piloting at the University of York (n=14
participants: 6 males) to identify 10 stimuli per emotion (i.e., total N=40) suitable for an

individual differences task, for which we then validated means and variance in a second pilot
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study using MTurk participants (n=50). As with the static facial images, we presented each

image for 1000ms.

Procedure

The procedure was similar to that outlined for Study 1 with the exception that
participants completed the following blocks in fixed order: static bodies, static faces, dynamic
bodies, and dynamic faces. As such, each stimulus set was only seen once (as opposed to
twice in Study 1). We describe Study 2 as a replication sample in the sense that we used the
same stimulus sets in our second sample as we did in Study 1 (alongside two additional
stimulus sets to test for the generalisability of the effects), as well as only examining the

significant results that emerged in Study 1.

Analysis

Here we attempted to replicate only the significant effects observed in Study 1 to
assess their robustness, as well as to examine whether these effects generalised to the
additional stimulus sets. We chose to constrain our analyses to only the significant effects
from Study 1, as any effects emerging in Study 2 that were not observed in Study 1 were

unlikely to be of substantive interest given the much larger sample size of Study 1.

Results
We ran 6 ¢ tests based on the three significant findings from the discovery sample
(i.e., facial disgust, facial sadness and bodily happiness) and tested each of these in both static
and dynamic forms. Therefore, our six ¢ tests comprised static facial disgust, dynamic facial
disgust, static facial sadness, dynamic facial sadness, static bodily happiness, and dynamic

bodily happiness.
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As in Sample 1, females performed significantly better on recognition of static facial
expressions of disgust (#(301) = 3.54, p<.001, Cohen’s d = .41 [CI95%: .18-.64]) (female
M=.61, SD=.21; male M=.52, SD=.21). In addition, they also performed better than males on
recognition of dynamic facial expressions of disgust (#(301) =4.09, p<.001, Cohen’s d = .47
[C195%: .24-.70]) (female M=.79, SD=.18; male M=.70, SD=.18).

In contrast to Study 1, females scored significantly higher on recognition of happiness
from static bodies (#(301) = 2.09, p=.038, Cohen’s d = .24 [C195%: .01-.47]) (female M=.48,
SD=.23; male M=.42, SD=.22). However, we observed no differences between males and
females for dynamic expressions of bodily happiness (#301) = .49, p=.625, Cohen’s d = .06
[CI95%: -.17, .28]) (female M=.54, SD=.18; male M=.53, SD=.20). Finally, in contrast to
Study 1 we observed no difference between males and females for either static facial
expressions of sadness (#301) = 1.09, p=.275, Cohen’s d = .13 [C195%: -.10, .35]) (female
M=.48, SD=.23; male M=.46, SD=.21) or for dynamic facial expressions of sadness (#301) =
21, p=.835, Cohen’s d = .02 [C195%: -.20, .25]) (female M=.43, SD=.27; male M=.42,

SD=.25). These results are also detailed in Figure 3.

Discussion
The results from Study 2 confirm the significant female advantage for facial disgust
that was observed in Study 1. Of importance, this sex difference in disgust recognition was
also observed in an additional stimulus set comprising dynamic facial stimuli. In addition,
females scored significantly higher on recognition of static bodily happiness, although this
should be interpreted in the context of a significant male advantage in Study 1. No other sex

differences emerged.
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Although these results confirm the finding of Study 1 with regards to sex differences
in disgust recognition ability, our statistical power was lower than conventional levels (i.e.
below 80%). This will have limited our ability to detect sex differences in facial sadness and
bodily happiness, as well as raised the potential for a false positive in our disgust recognition
observation. With this in mind we conducted a third study with a sample size adequately

powered to reliably detect effects of the magnitude we observed in Study 1.

Study 3

Methods
Participants

In order to assess the robustness of effects found in Studies 1 and 2, we analysed a

third independent sample of MTurk participants (N=730). As before, we only included
participants in our analyses if they completed 90% (>9 of 10) of the trial blocks for each
emotion and expressive domain, and showed no evidence of false responding. This resulted
in the omission of 96 participants, leaving a final sample size of N=634 (275 males). This
gender ratio was the same across White and non-White participants. This sample provided
power of .80 to detect a Cohen’s d of .20 in a one-tailed test with alpha at .05. The mean age
was 36.8 years (SD=10.9), and ethnicity was reported as follows: White (n=490), Hispanic
(n=34), Asian (n=38), Black (n=59), Native American (n=3), Other (n=8), and Undisclosed

(n=2).

Stimuli
For this sample, we used the same stimuli as detailed in Study 1; specifically there
were 10 static faces and 10 dynamic bodies for each of the five basic emotions (i.e., N=50 for

each expressive domain).
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Procedure

The procedure for Study 3 was the same as in Study 1, with the exception that each
block was presented only once to the participants (as opposed to being presented twice).
Participants completed the two blocks in the same fixed order: static faces, dynamic bodies.
Within-block presentation order was fully randomised. The stimuli presentation and response

procedure was the same as outlined in the previous two samples.

Analysis
Here we attempted to replicate only the significant effects observed in Study 1 to

assess their robustness.

Results

We ran 3 ¢ tests based on the three significant findings that emerged in Study 1 (i.e.,
facial disgust, facial sadness, and bodily happiness). The tests confirmed a significant female
advantage for static facial disgust (#(630) =2.21, p=.027, Cohen’s d = .18 [C195%: .02-.33])
(female M=.60, SD=.20; male M=.56, SD=.21). There was no significant sex difference in
recognition of facial sadness (#630) = 1.22, p=.223, Cohen’s d = .10 [CI95%: -.06, .26])
(female M=.46, SD=.20; male M=.44, SD=.20), or bodily happiness (#(630) = 1.19, p=.234,
Cohen’s d = .10 [CI95%: -.06, .25]) (female M=.48, SD=.18; male M=.50, SD=.18) (see

Figure 4).

Discussion
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The results of Study 3 confirm the female advantage for recognising facial disgust
observed in both Studies 1 and 2. We did not see evidence for a sex difference in facial

sadness and bodily happiness.

General Discussion

The current study sought to determine the role of sex in emotion recognition ability
across three large samples of adults. In Study 1 (our discovery sample), while no overall main
effect of sex was observed, significant interactions across sex, expressive domain, and
emotion were noted. Following decomposition of these interactions, we observed that
females performed significantly better than males on recognition of facial disgust and facial
sadness, and that males performed significantly better than females in recognising bodily
happiness. Results from Study 2 (our first replication sample) confirmed the female
advantage for facial disgust. Importantly, this significant difference was present both for
static disgust stimuli (as used in Studies 1 and 2) and for dynamic facial disgust stimuli (used
only in Study 2). Results from Study 3 (our second replication sample) also confirmed the
female advantage for static facial disgust. This pattern of findings shows that across three
independent samples, with different presentation formats (static or dynamic), females

consistently outperformed males with regard to recognising facial disgust stimuli.

In contrast to this consistent female advantage for recognising facially expressed
disgust, the findings in Study 1 of a female advantage for sad faces and of a male advantage
for happy bodies were not replicated. In fact, in Study 2 we observed the opposite effect:
females were significantly better at recognising happiness from static bodies (with no sex
differences observed for dynamic happy bodies), and in Study 3, neither facial sadness nor

bodily happiness showed significant sex differences. These results indicate that the findings
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in Study 1 probably reflect random sampling variability and so we do not discuss these

failures to replicate any further.

In sum, then, these findings support the existence of a robust sex difference for facial
disgust but not for any of the other basic emotions. It should be noted, however, that the
effect sizes observed are not large, and thus the distributions of scores for male and female
participants are largely overlapping. As such, the sex difference should not be overstated; the

two sexes appear to be more similar on this ability than they are different.

Why do our findings diverge from what might be thought of as conventional wisdom,
1.e., that there is an overall sex difference in emotion recognition? One possible explanation is
that of publication bias in this field. This account is supported by a recent meta-analysis of
sex differences in emotion recognition ability that reported evidence for an excess of
significant findings in the literature (Thompson & Voyer, 2014). For the field to move
towards a consensus state, this suggests a need for strongly powered confirmatory studies
with pre-registered experimental protocols.

What might account for this modest female advantage for recognising facial disgust?
An interesting, if at present speculative, perspective posited to account for this more general
sex difference concerns the unique selection pressures faced by females, including
immunosuppression during pregnancy and over the menstrual cycle, higher risk of
contracting sexually-transmitted diseases and transferring them to their offspring, and higher
parental investment in infant protection (Fleischman, 2014). Given the greater vulnerability
of females and their altricial offspring to contamination and infection, an evolutionary
functionalist account theorises that females need to be more sensitive to cues of disgust

(Curtis, Aunger & Rabie, 2004), which may include facial expressions.
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In addition, Fleischman (2014) also hypothesised that males may show less disgust
sensitivity than females due to a selection pressure to emphasise their robust immunity by
displaying a relative indifference towards signals of disgust. Given that males consistently
show greater risk-taking behaviour than females, Fessler, Pillsworth and Flamson (2004)
suggested that this propensity may also extend to a higher willingness to approach sources of
contamination in comparison to their female counterparts. By employing the minimum
possible level of disease avoidance, it is suggested that males are highlighting their successful
immune system and high genetic quality to potential reproductive mates.

It is conceivable, then, that such fitness imperatives shape the ability to recognise
disgust in conspecifics in different ways across the sexes. The evolutionary adaptationist
theory that disgust sensitivity may be functionally related to successful mating and
reproduction is supported by the finding that sex differences are observed from puberty and
young adulthood onwards, but no sex differences in disgust sensitivity emerge in child
participants (Stevenson et al., 2010), as well as the finding that disgust sensitivity decreases
across the lifespan as reproductive potential declines (Curtis et al., 2004). That said, we must
reiterate that our study found largely overlapping distributions of ability to recognise disgust
across women and men, so any evolutionary influences do not create major differences in this
respect. Moreover, it is easy to think of ways in which cultural socialisation might tend to
make women more sensitive than men to the importance of hygiene and risk of disease.

Some limitations of our studies require mention. Firstly, while MTurk samples are
more diverse than student samples (Paolacci et al., 2010), they clearly do not form a
representative sample of the population; for example, there was a greater proportion of
female than male respondents in all three of our studies. And although our samples were
ethnically diverse, they were mainly White and comprised solely of US residents; as such, all

participants have been strongly exposed to Western culture. Further studies involving non-
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Western populations will therefore also be valuable in order to assess the robustness of the
sex differences reported here. Secondly, here we focused on five basic emotions; however,
emotional expressions are of course not restricted to these categories. Accordingly, work that
explores a broader selection of emotions may reveal additional sex differences. Thirdly, while
our stimuli are among the most carefully developed and validated for laboratory-oriented
research, they clearly have limits with regards to ecological validity. As such, work that can
take advantage of more naturalistic stimuli will be of value in future studies. Finally, we note
that our bodily disgust recognition rate was low (in fact close to chance level) for both sexes,
and this high level of noise may have led to a false negative result. Future work is

recommended to address this issue.

Conclusions

In summary, across three independent samples we observed that females are superior
to males in facial disgust recognition. This result is of particular note as this sex difference
was observed across two very different sets of facial stimuli (static and dynamic). However,
these group differences were modest in magnitude, and the overlap in ability between the two
populations is substantial. No consistent evidence for further sex differences in emotion

recognition ability was observed.
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Figures

Figure 1: Examples of each of the stimuli used: (A) static facial expressions, (B) frames from
the dynamic body point-light displays, (C) a frame from the dynamic facial expressions, and
(D) static body expressions. Note: Stimulus sets A and B were used in Studies 1, 2 and 3;

Stimulus sets C and D were only presented in Study 2.
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Figure 2: Mean emotion recognition accuracy in response to facial (A) and bodily (B)

expressions for the five basic emotions in females and males in Study 1 (N = 1022

participants). Error bars represent standard error, and asterisks above the bars represent the

results of the corrected 7 tests, where * indicates p<0.05 and ** indicates p<0.001.
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Figure 3: Mean emotion recognition accuracy in females and males in response to dynamic
and static facial and bodily expressions for the three basic emotions that reached significance
in Study 2 (N = 303 participants). Error bars represent standard error, and asterisks above the
bars represent the results of the # tests, where * indicates p<0.05 and ** indicates p<0.001.
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Figure 4: Mean emotion recognition accuracy in females and males in response to facial and
bodily expressions for the three basic emotions that reached significance in Study 3 (N = 634
participants). Error bars represent standard error, and asterisks above the bars represent the

results of the 7 tests, where * indicates p<0.05.
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