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Abstract

Recent research found that sexualized bodies are visually processed similarly to objects. This article examines the effects of
skin-to-clothing ratio and posture suggestiveness on cognitive objectification. Participants were presented images of upright
versus inverted bodies while we recorded the N170. We used the N 170 amplitude inversion effect (larger N170 amplitudes
for inverted vs. upright stimuli) to assess cognitive objectification, with no N 170 inversion effect indicating less configural
processing and more cognitive objectification. Contrary to Hypothesis |, skin-to-clothing ratio was not associated with
cognitive objectification (Experiments |-3). However, consistent with Hypothesis 2, we found that posture suggestiveness
was the key driver of cognitive objectification (Experiment 2), even after controlling for body asymmetry (Experiment 3). This
article showed that high (vs. low) posture suggestiveness caused cognitive objectification (regardless of body asymmetry),
whereas high (vs. low) skin-to-clothing ratio did not. The implications for objectification and body perception literatures are

discussed.
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Sexual objectification occurs when someone is seen as a
sexual object or seen primarily as a body, sexual body parts,
or sexual functions for the use of others (Bartky, 1990;
Fredrickson & Roberts, 1997; Langton, 2009). Many studies
inspired by theorizing on sexual objectification have found
that the degree to which one is sexualized causes people to be
perceived in object-like ways (see Heflick & Goldenberg,
2014; Ward, 2016, for reviews). For instance, sexualized
people are perceived in the same way as ordinary objects at a
neural level (Bernard, Content, Deltenre, & Colin, 2018;
Bernard, Rizzo, Hoonhorst, Deliens, Gervais et al., 2017).
Yet, sexualization appears to have different meanings
depending on the researcher and specific investigation:
Sexualization has been introduced through revealing cloth-
ing (Cikara, Eberhardt, & Fiske, 2010; Gray, Knobe, Sheskin,
Bloom, & Barrett, 2011; Holland & Haslam, 2016; Loughnan,
Pina, Vasquez, & Puvia, 2013), greater body-to-face ratio
(Bernard, Loughnan, Godart, Marchal, & Klein, 2015;
Loughnan et al., 2010; Vaes, Paladino, & Puvia, 2011), and
posture suggestiveness (Bernard et al., 2018; Vaes et al.,
2011) sometimes in separate studies and sometimes within

the same investigation (e.g., Bernard et al., 2018; Bernard,
Gervais, Allen, Campomizzi, & Klein, 2012, 2015; Bernard,
Rizzo etal., 2017; Bernard, Gervais, Allen, Delmée, & Klein,
2015; Civile & Obhi, 2016; Gray et al., 2011; Loughnan
et al., 2010; Loughnan et al., 2013; Vaes et al., 2011). This
initial work has been informative, but the use of sexualiza-
tion as an umbrella term leaves questions of which aspects of
sexualization cause people to be perceived in object-like
ways less clear.

Although research has shown that sexualization causes
objectification, we do not know why this is the case. This is
concerning because sexualization does not occur in a vac-
uum. It is a culturally situated phenomenon in which a form
of sexuality is hoisted on girls and women to a greater degree
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than boys and men through media and interpersonal interac-
tions in Western cultures (Fredrickson & Roberts, 1997).
People are persistently exposed to images of sexualized bod-
ies in revealing clothing and suggestive postures across vari-
ous entertainment platforms (e.g., movies, TV series, music
videos, magazines, video games) and through advertisements
(Ward, 2016). There is also mounting evidence that girls and
women sometimes present themselves in ways that corre-
spond with this narrow view of sexuality (Smolak, Murnen,
& Myers, 2014). Understanding the specific aspects of when
sexualization causes objectification would have both scien-
tific and practical utility. Researchers could pinpoint the spe-
cific aspects of sexualization that cause objectification. For
example, if some aspects of sexualization promote objectifi-
cation while others do not, this could shed light on when
sexualization causes objectification and perhaps just as
importantly when it does not. Objectification may not be an
inevitable outcome of sexualization—for example, people
may have sex with relationship partners in which their part-
ner is sexualized without inevitably thinking of their partner
as a sexual object.

In this article, we examined cognitive objectification
because such indicators of objectification (e.g., event-related
potentials [ERPs]) associated with visual processing, Bernard
et al., 2018; Bernard, Rizzo, et al., 2017) are less influenced
by demand and social desirability concerns than self-reports
that are often used in objectification research (for a review,
see Heflick & Goldenberg, 2014). Cognitive objectification
can be defined as a reduction of a human figure to his or her
constitutive parts. We will review evidence showing that
human bodies are perceived more configurally (as Gestalts)
while objects are perceived less configurally and more ana-
lytically (as an assemblage of parts). We will then introduce
the inversion effect as an indicator of configural (vs. ana-
lytic) processing of bodies versus objects. Relying on this
indicator, we will test whether revealing clothing, posture
suggestiveness, or both cause cognitive objectification.

Focusing on the Body (Forest) Versus
the Body Parts (Trees): Configural
Versus Analytic Processing

When considering a stimulus, people tend to process it either
as a holistic entity (focusing on the forest) or as an assem-
blage of parts (focusing on the trees). A large literature in
cognitive psychology, using a variety of experimental para-
digms including inversion, whole/parts, and scrambled bod-
ies tasks, has shown that people rely on spatial configural
information among parts when processing human bodies
(and faces), whereas this configural information is not
involved to the same extent in object recognition (for a
review, see Maurer, Le Grand, & Mondloch, 2002). Each of
the paradigms used in this research involves presenting par-
ticipants with human body and/or object recognition tasks in

which their ability to rely on configural information is dis-
rupted. In the inversion task (Yin, 1969), for example, con-
figural processing (e.g., one’s ability to recognize spatial
relations among a stimulus) is disrupted through planar
inversion in which stimuli are presented upside down (instead
of upright). Research consistently shows an inversion effect
for human bodies with impaired recognition for inverted
compared with upright bodies, whereas an inversion effect
does no emerge for most objects (upright and inverted objects
are recognized similarly), indicating that configural process-
ing is more important for body recognition than for object
recognition (Reed, Stone, Bozova, & Tanaka, 2003; Reed,
Stone, Grubb, & McGoldrick, 2006; Yovel, Pelc, & Lubetsky,
2010).

Researchers using whole/parts tasks have similarly found
a configural bias with people recognizing human body parts
(e.g., arms) worse when the body part is presented alone
compared with when the body part is presented with config-
ural information in the context of the entire body, whereas
object parts are recognized similarly regardless of whether
the object part is presented in the context of the global object
vs. in isolation (Seitz, 2002; see also Tanaka & Farah, 1993).
Finally, functional magnetic resonance imaging (fMRI) stud-
ies using the scrambled bodies task (see also research on the
composite body illusion, Robbins & Coltheart, 2012) showed
that body-selective brain areas are activated more strongly
when images of intact, whole bodies are presented to partici-
pants than images of scrambled bodies (i.e., bodies in which
configural information has been disrupted because the body
parts are physically scattered). Beyond the debate regarding
whether differences in body versus object recognition are
either the consequence of expertise or reflect different neural
and cognitive processes (McKone, Kanwisher, & Duchaine,
2007), there is a consensus that human bodies are processed
configurally and most objects less configurally and more
analytically (de Gelder et al., 2010).

Although human bodies are usually recognized more
configurally, in a series of behavioral studies, Bernard and
colleagues have found that sexualized female bodies are
recognized similarly to objects. Specifically, they have
found no inversion effect for sexualized female bodies,
whereas an inversion effect emerged for sexualized male
bodies (Bernard et al., 2012; Bernard, Gervais, Allen,
Delmée et al., 2015). This suggests that, at a behavioral
level at least, sexualized female bodies are processed less
configurally and more akin to objects than sexualized male
bodies (see also Bernard, Gervais, Allen, Campomizzi et al.,
2015, for similar findings with the whole/part paradigm).
The tendency to engage in this cognitive objectification of
sexualized women is tempered by diminishing the visibility
of their sexual body parts, by providing individuating infor-
mation about them, and by priming low social power
(Bernard, Gervais, Allen, Delmée et al., 2015; Civile &
Obhi, 2016), suggesting that cognitive objectification is a
malleable phenomenon.
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Complementing these behavioral studies, researchers have
begun to examine configural processing of bodies (sexualized
and nonsexualized) and objects at earlier stages of visual pro-
cessing to examine whether configural processing of bodies is
a more automatic phenomenon occurring at early stages of
visual processing or whether it only occurs at later stages of
person perception, implicating more controlled processing
(Hasting & Kotz, 2008; Kubota & Ito, 2007). Toward that end,
one valuable approach has been using electroencephalography
(EEG) in conjunction with the body-inversion paradigm.
Generally speaking, EEG studies examining the time-course
associated with the visual processing of bodies (and faces) and
objects have uncovered a negative amplitude ERP that is
evoked by visual stimuli about 140 to 200 ms at occipitotempo-
ral regions after stimulus onset referred to as the N170. The
N170 is triggered by images of faces, bodies, and objects
although faces are usually associated with larger N170s than
bodies, and bodies are associated with larger N170s in com-
parison with objects (Bentin, Allison, Puce, Perez, & McCarthy,
1996; Stekelenburg & de Gelder, 2004). Thus, the N170 is
more sensitive to faces and bodies than to objects (e.g., Righart
& de Gelder, 2007; Stekelenburg & de Gelder, 2004) and dif-
ferences in N170 amplitudes appear to be driven by activation
of occipitotemporal brain areas that are specialized in the pro-
cessing of human figures and objects. In addition, there is some
evidence that N170 amplitude in general (i.e., for upright bod-
ies) is modulated by body sexualization. Hietanen and
Nummenmaa (2011) found that nude bodies generated larger
N170s than bodies with swimsuits followed by fully clothed
bodies, suggesting that sexually arousing stimuli elicit larger
N170 amplitudes (see also Alho, Salminen, Sams, Hietanen, &
Nummenmaa, 2015; Feng, Wang, Wang, Gu, & Luo, 2012).
Although interesting, this line of work does not specifically
speak to configural vs. analytic processing of these bodies and
related cognitive objectification.

Integrating N170 ERP research with research on config-
ural processing using the inversion paradigm, if a stimulus
category is processed configurally, then presenting exem-
plars of this category in an inverted position should require
more cognitive resources and trigger larger N170s in com-
parison with their upright counterparts (i.e., N170 inversion
effect). In contrast, when similar N170 amplitudes are
observed for inverted versus upright exemplars of a stimulus
category, this indicates a lower involvement of configural
processing for the stimulus category. Supporting the notion
that bodies are processed more configurally and objects more
analytically, researchers have found that N170 amplitudes
are larger for inverted bodies than for their upright counter-
parts, indicating configural processing, whereas this pattern
does not typically emerge for objects, indicating analytic
processing or at least lower involvement of configural pro-
cessing (e.g., Bauser & Suchan, 2013; Minnebusch, Suchan,
& Daum, 2009; Stekelenburg & de Gelder, 2004).

To study cognitive objectification at early stages of visual
processing, Bernard, Rizzo, et al. (2017) used the N170

body-inversion paradigm to examine whether sexualized
bodies are processed less configurally than nonsexualized
bodies and more analytically akin to objects. Consistently,
larger N170 amplitudes were found for nonsexualized bodies
presented in an inverted (vs. upright) position, whereas
inversion did not modulate the N170 amplitudes for sexual-
ized bodies and objects, evidencing cognitive objectification
(see Bernard et al., 2018, for similar pattern of results with
the scrambled body paradigm). Interestingly, these results
emerged for sexualized female and sexualized male bodies,
suggesting that sexualization rather than target gender per se
was driving cognitive objectification at early stages of visual
processing. The sexualized stimuli used in these behavioral
and EEG studies examining cognitive objectification were
taken from Internet and print advertisements of lingerie and
underwear models (cf., Bernard et al., 2012; Bernard,
Gervais, Allen, Delmée et al., 2015; Bernard, Rizzo, et al.,
2017), and like other objectification researchers have
observed, these sexualized stimuli are often shown both
wearing revealing clothing and exhibiting suggestive pos-
tures (Vaes et al., 2011). Thus, although the work by Bernard
and colleagues represents an important initial step toward
understanding the predictors of cognitive objectification,
sexualization is multifaceted (Hatton & Trautner, 2011) and,
thus, which aspects of sexualization actually cause cognitive
objectification remain unclear.

What Are the Key Drivers of the
Cognitive Objectification of Bodies?

Skin-to-Clothing Ratio

Sexualization can be envisioned as “the combination of a
multitude of sexualized attributes—body position, extent of
nudity, textual cues and more—the cumulative effect of
which is to narrow the possible interpretations of the image
to just, as de Beauvoir (1949) wrote, the sex” (Hatton &
Trautner, 2011, p. 257). To date, most objectification research
that has focused on sexualization has manipulated it via
revealing clothing, presenting participants with human stim-
uli in various states of undress. Conceptually, this represents
a skin-to-clothing ratio, which can be defined as the amount
of skin versus clothing that is visible when a person is por-
trayed: People presented in bikinis or lingerie representing
higher skin-to-clothing ratio and people presented fully
dressed as representing lower skin-to-clothing ratio. People
presented in swimsuits or lingerie are animalistically dehu-
manized (Vaes et al., 2011), denied mind and moral status
(Loughnan et al., 2010; Loughnan et al., 2013), perceived as
less agentic (Cikara et al., 2010) and seen similarly to every-
day objects (e.g., shoes, Bernard, Rizzo, et al., 2017).

We first examined whether higher skin-to-clothing ratio
caused cognitive objectification. This possibility is consistent
with behavioral and self-report studies showing that skin-to-
clothing ratio is associated with dehumanized perceptions of
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people. For example, Cikara et al. (2010) found that people
were slower to associate agentic words to female bodies with
high skin-to-clothing ratios as compared with female bodies
with low skin-to-clothing ratios. Similarly, Holland and
Haslam (2016) found that people attribute lower mental
capacity and lower moral status to girls wearing a swimsuit
than to girls who are fully dressed. It is also consistent with
recent research showing that sexualized females and males
are processed less configurally and more analytically (Bernard
et al., 2018; Bernard, Rizzo, et al., 2017) and with eye-track-
ing studies that revealed that target nudity is associated with
an increased focus on sexual body parts (e.g., Nummenmaa,
Hietanen, Santtila, & Hyond, 2012).

It is somewhat inconsistent, however, with other research
on cognitive objectification that presented images of nude
men and women and showed no cognitive objectification
(Schmidt & Kistemaker, 2015). One potential reason for the
discrepancy in the impact of skin-to-clothing ratio on cogni-
tive objectification in previous research is that some images
of people with high skin-to-clothing ratios used in this
research were in suggestive postures (Bernard et al., 2018;
Bernard, Rizzo et al., 2017) while other images were not
(Schmidt & Kistemaker, 2015).

Posture Suggestiveness

Sexually suggestive posture is a potentially important aspect
of sexualization because they represent open body language
that appears to invite sexual activity. They can be illustrated
in subtle ways such as placing a hand on one’s hips and not-
so-subtle ways such as sitting with one’s legs spread wide
open (Hatton & Trautner, 2011). Although no work has
explicitly focused on posture suggestiveness as a contributor
to objectification, a close examination of the stimuli used in
prior objectification studies reveals that people who are pre-
sented in revealing clothing are also often presented with
body language that is sexually connoted (e.g., Civile & Obhi,
2016; Gray et al., 2011, Studies 4 and 5; Vaes et al., 2011),
including recent EEG studies that investigated the cognitive
objectification of sexualized bodies (Bernard et al., 2018;
Bernard, Rizzo, et al., 2017).

The social meaning model of nonverbal communication
underlines the notion that nonverbal behaviors possess rela-
tional message value and “consensually recognized mean-
ings” (Burgoon, 1991). Burgoon (1991) showed that
postural openness was deemed equivalent to touch with
regard to providing feelings of increased intimacy, compo-
sure, informality, and less dominance compared with a
closed posture. Posture is thus a powerful cue from which
people extract meaning during social perception. More gen-
erally, studies support the notion that body postures are fun-
damental to social perception, with static whole-body
configurations providing critical information about affec-
tive and emotional states (e.g., Coulson, 2004; Dael,
Mortillaro, & Scherer, 2012).

Our investigation introduces the notion that a mere focus
on physical attributes such as nudity may not be the only
characteristic that leads to cognitive objectification. Our
focus on sexualization expressed through body language
while novel also parallels de Gelder’s (2009) invitation to
include body postures in the study of human emotion.
Meeren, van Heijnsbergen, and de Gelder (2005) presented
two facial expressions which were either congruent with the
whole-body expressions (an angry face on an angry body and
a fearful face on a fearful body) or an incongruent condition
(an angry face on a fearful body and a fearful face on an
angry body). Participants were told to indicate the facial
expression while ignoring the body expression; yet, body
expressions affected facial emotion recognition whereby the
ratings of facial expression tended toward the emotion
expressed by the body, highlighting the subtle and suggestive
messages bodies can portray (de Gelder, 2009).

Furthermore, van Heijnsbergen, Meeren, Grezes, and de
Gelder (2007) found that postures modulate the early stages
of visual processing of fearful bodies as compared with neu-
tral bodies (see also Stekelenburg & de Gelder, 2004), as
indexed by larger N170 amplitudes for fearful bodies as
compared with bodies with neutral postures. These findings
suggest that occipitotemporal brain areas are sensitive to dif-
ferent body postures at early stages of visual processing, but
they are not informative regarding whether postures can
sometimes be associated with less configural processing and
more analytic processing and whether sexualized body pos-
tures specifically cause less configural processing and more
analytic processing. It might be that suggestive postures
increase the salience of body parts, which would in turn
cause less configural processing (similar N170s for inverted
and upright bodies) and more cognitive objectification.
Consistent with this hypothesis, Bernard, Gervais, Allen,
Delmée et al. (2015) found no inversion effect for sexualized
female bodies at a behavioral level, evidencing cognitive
objectification, whereas an inversion effect did occur for the
same targets when their body parts were rendered less salient
(through pixelation).

Overview and Hypothesis

The main objective of this work was to examine whether
skin-to-clothing ratio and/or posture suggestiveness caused
cognitive objectification of bodies. We hypothesized that
high skin-to-clothing ratios would cause more cognitive
objectification than low skin-to-clothing ratios (Hypothesis 1
[H1]). We also hypothesized that suggestive postures would
cause more cognitive objectification than nonsuggestive pos-
tures (Hypothesis 2 [H2]). To test these hypotheses, we
manipulated skin-to-clothing ratio (Experiments 1-3) and
posture suggestiveness (Experiments 2 and 3). To measure
cognitive objectification, we relied on the N170 inversion
effect (i.e., larger N170s for inverted stimuli than for upright
stimuli): Larger N170 amplitudes for inverted bodies than for
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upright bodies evidence configural processing or no cogni-
tive objectification, whereas similar N170 amplitudes for
inverted and upright bodies evidence less configural process-
ing and more cognitive objectification. Note we did not use
N170 latencies to assess cognitive objectification. Indeed,
prior research found that N170 latencies are not well tailored
to capture differences in the processing of bodies versus
objects: Delayed N170s for inverted (vs. upright) bodies can
be observed for both fully intact bodies and bodies with dis-
rupted spatial relationships due to scrambling (e.g., Bauser &
Suchan, 2013; Bernard et al., 2018) or the absence of head
(Minnebusch et al., 2009). The results regarding N 170 laten-
cies related to the present set of experiments can be, how-
ever, consulted in the Supplementary Materials document.

Because our design and measure of objectification also
allow us to test the main effects of sexualization on the N170
amplitude, we expected that sexualized targets would elicit
greater N170s in general consistent with prior research, which
might reflect that these targets are more arousing (Alho et al.,
2015; Hietanen & Nummenmaa, 2011). Although this was
admittedly a more secondary byproduct of our main focus on
cognitive objectification, it may be valuable to replicate the
main effects of skin-to-clothing ratio on N170s (Experiments
1-3) observed in prior work as well as extend these effects to
posture suggestiveness (Experiments 2 and 3).

In Experiment 1, we presented participants with pictures
of bodies in nonsuggestive postures with high and low skin-
to-clothing ratios in upright and inverted picture positions
while assessing N170s. We expected to find an interaction
between skin-to-clothing ratio and picture position
(Hypothesis 1): For bodies with low skin-to-clothing ratios,
we predicted that larger N170s will be associated with
inverted bodies in comparison with upright bodies, evidenc-
ing configural processing and no cognitive objectification.
For bodies with high skin-to-clothing ratios (and objects), we
expected to find similar N170 amplitudes for inverted and
upright stimuli, evidencing less configural processing and
more cognitive objectification.

In Experiment 2, we presented participants with pictures
of bodies with high and low skin-to-clothing ratios as well as
suggestive and nonsuggestive postures in upright and
inverted picture positions while assessing N170s. Regarding
the effect of skin-to-clothing ratio on cognitive objectifica-
tion, we expected to replicate the same effects from
Experiment 1. We also expected that posture suggestiveness
would cause cognitive objectification, which would be evi-
denced by an interaction between posture suggestiveness and
picture position (Hypothesis 2). Toward this end, we tested
two competing hypotheses. The first hypothesis is that cog-
nitive objectification only occurs for highly sexualized tar-
gets (Hypothesis 2a), which would be evidenced by similar
N170 amplitudes for upright and inverted bodies with high
skin-to-clothing ratios and suggestive postures at the same
time. The second hypothesis is that posture suggestiveness is
sufficient to trigger cognitive objectification (Hypothesis

2b), which would be evidenced by similar N170 amplitudes
for inverted and upright bodies displaying suggestive pos-
tures (regardless skin-to-clothing ratio).

In Experiment 3, we replicated Experiment 2, but exam-
ined the robustness of these effects using another set of non-
suggestive postures as control stimuli. Suggestive postures
(e.g., putting a hand on one’s hip) are often naturally asym-
metric, and one could make the argument that asymmetry,
rather than posture suggestiveness per se could influence the
inversion effect (Schmidt & Kistemaker, 2015; see also Tarr,
2013), which would represent a methodological confound
rather than an indicator of cognitive objectification. It is pos-
sible that bodies with asymmetrical, suggestive postures
require more cognitive resources to visually process, result-
ing in a ceiling effect in N170 amplitudes in both inverted
and upright position (i.e., similar N170s for inverted vs.
upright bodies), whereas bodies with symmetrical, nonsug-
gestive postures would be easier to visually process and,
thus, more subjected to the effect of planar inversion (i.e.,
larger N170s for inverted bodies in comparison with their
upright counterparts). Thus, to further test Hypothesis 2 that
posture suggestiveness causes cognitive objectification
regardless body asymmetry, we used bodies with suggestive
versus nonsuggestive postures matched in terms of asymme-
try in Experiment 3. We expected to find the same pattern of
results in Experiment 3 as Experiment 2.

We explored the role of target gender in Experiments 1 to
3. Most studies inspired by objectification theory (e.g.,
Heflick & Goldenberg, 2009; Vaes et al., 2011), including
behavioral research on cognitive objectification (Bernard
et al., 2012; Bernard, Gervais, Allen, Campomizzi et al.,
2015; Bernard, Gervais, Allen, Delmée et al., 2015), have
found that sexualized female bodies are objectified to a
greater degree than sexualized male bodies. Yet, other stud-
ies have found that sexualized male bodies are also some-
times objectified (Loughnan et al., 2010). Because postural
suggestiveness was not examined in early work on cognitive
objectification (e.g., Bernard et al., 2012; Civile & Obhi,
2016), it is possible that sexualized female bodies were pro-
cessed less configurally and more cognitively objectified
because they were higher on posture suggestiveness than
sexualized male bodies. This explanation would also be
compatible with recent EEG findings that found that both
sexualized female and male bodies are processed less config-
urally and more cognitively objectified when male and
female bodies are associated with similar (Bernard, Rizzo,
et al., 2017) and identical (Bernard et al., 2018) levels of
posture suggestiveness.

Experiment |: Skin-to-Clothing Ratio
and Cognitive Objectification
We tested whether high (vs. low) skin-to-clothing ratios

caused cognitive objectification. We hypothesized an interac-
tion between skin-to-clothing ratio and picture position
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(Hypothesis 1). For bodies with low skin-to-clothing ratios,
inverted bodies will be associated with larger N170s com-
pared with their upright counterparts (i.e., N170 amplitude
inversion effect), indicating configural processing and no
cognitive objectification. For bodies with high skin-to-cloth-
ing ratios, N170s will not be modulated by picture position
(i.e., no N170 inversion effect), indicating less configural
processing and more cognitive objectification.

We explored whether the interaction between skin-to-
clothing and picture position was qualified by target gender.
We also examined whether skin-to-clothing is encoded at an
early stage of visual processing, which would be evidenced
by a main effect of skin-to-clothing ratio on N170 ampli-
tudes, with larger N170s for bodies with high skin-to-cloth-
ing ratios in comparison with bodies with low skin-to-clothing
ratios (see Hietanen & Nummenmaa, 2011).

Method

Participants. Bernard, Rizzo et al. (2017) found a large effect
size (d = 1.09) associated with the interaction between target
sexualization and picture position. However, we relied on a
more conservative and moderate expected effect size (d =
0.80), given that no research has considered the specific role
of skin-to-clothing ratio on cognitive objectification. To
detect an interaction effect of d = 0.80, o = .005, with a
power of .90, for our within-participants design, a sample
size of minimum 19 participants was required. Twenty-four
participants were tested. However, three participants were
eliminated prior to analysis. A Median Absolute Deviation
(MAD) outlier analysis (Leys, Ley, Klein, Bernard, & Licata,
2013) completed before analyses with a conservative outlier
detection criterion (+3 MAD) revealed that three participants
displayed extremely high N170 amplitudes in all blocks (>3
MAD). Thus, the final sample was N = 21 participants (12
men; Ma N 22.29, SD = 2.08).

Two ethical committees approved the present research.
Participants had no psychiatric/neurologic conditions. When
they arrived in the experimental room, participants read and
signed an informed consent document. Participants were
debriefed at the end of their participation and received €20
(US$22). We have retained raw data from the three experi-
ments included in this article and agree to retain it for confir-
mation purposes for a minimum of 5 years after publication.
We also agree to share anonymized data files from this
research with other qualified professionals on request to con-
firm the conclusions of the research.

Procedure. The experiment included three blocks that were
presented in a quasi-randomized order: male and female bod-
ies with low skin-to-clothing ratios, male and female bodies
with high skin-to-clothing ratios, and objects (i.c., shoes).
Within each block (including objects), four pictures appeared
60 times in upright positions and 60 times in inverted posi-
tions (i.e., 480 trials per block; see Bernard, Rizzo, et al.,

2017, for similar procedure). For each trial, a centered fixa-
tion cross appeared for 500 ms, followed by an image that
was presented for 250 ms. Next, a blank screen appeared for
1,500 ms. To maintain participants’ attention, they were
asked during this blank screen to indicate via a keypress
whether the image they just viewed had been presented either
in an upright or inverted position.

Stimuli. For the low skin-to-clothing ratio condition, we pho-
tographed two men and two women wearing a black t-shirt
and black jeans who were approximately the same age (i.e.,
young adults) as our participants (see Figure 1 for examples).
We selected stimuli that were similar to our participants
because it was possible that people would show a greater
tendency to see dissimilar others in more dehumanized ways
(Haslam, 2006). All targets displayed a neutral posture (i.e.,
standing upright with no suggestive posture; Hatton & Traut-
ner, 2011) and gazed directly at the camera. Faces were
blurred to minimize face processing and to protect the iden-
tity of the targets. For the high skin-to-clothing ratio condi-
tion, we photographed the same men and women displaying
the same neutral posture while wearing a black swimsuit.
Following Bernard, Rizzo et al. (2017), we used picture of
shoes as a control object stimulus category (Stekelenburg &
de Gelder, 2004). For all images, picture size was the same
(500 x 750 pixels; 8.57 cm x 12.7 cm).

EEG recording and analysis. The electroencephalogram (EEG)
was recorded with an ASA EEG/ERP system (ANT®) using
32 electrodes embedded according to the 10 to 20 system in
a waveguard cap (ANT®) with the left mastoid as online ref-
erence. We took the average of the left and right mastoid as
offline reference. We monitored electro-ocular activity
(EOG) from two bipolar pairs of Bluesky® electrodes
located at the outer lateral canthi and the infraorbital and
supraorbital areas of the left eye. Impedances were kept
below 5 kQ. The signal was amplified (x20 for EEG and
EOG channels), band-pass filtered (0.1-200 Hz) and continu-
ously digitized with a sampling rate of 512 Hz. Offline, the
EEG was digitally filtered with a 0.1 to 30 Hz band-pass fil-
ter. Before averaging, we corrected blinks with the second-
order blind identification algorithm (SOBI: Belouchrani,
Abed-Meraim, Cardoso, & Moulines, 1997). We rejected
eye-movement artifacts using a 100 uV threshold for vertical
and horizontal EOG. We segmented continuous EEG in 500
ms epochs (including 100 ms baseline on which baseline cor-
rection was performed). We computed averaged waveforms
for each participant and then across participants to obtain
grand averaged waveforms for each stimulus category.
N170 amplitudes and latencies were recorded at occipito-
temporal electrodes sites P7 and P8 because the N170 inver-
sion effect is stronger at lateral posterior sites (Rossion &
Jacques, 2008). We averaged ERPs separately for each stim-
ulus category and each picture position. We determined the
N170 peak amplitude as the peak amplitude within the 140 to
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Figure 1. Examples of stimuli used in Experiment |.

200 ms poststimulus latency window relative to baseline at
electrode positions P7/P8 (e.g., Stekelenburg & de Gelder,
2004). Amplitude minima were used to calculate N170 peak
latencies relative to mean prestimulus baseline.

Results

There was neither a main effect of participant gender nor criti-
cal interactions involving participant gender (e.g., interaction
between skin-to-clothing ratio, picture position and participant
gender) in any experiments. Consequently, we excluded par-
ticipant gender from further analysis across experiments. We
submitted N170 amplitudes to a 2 (skin-to-clothing ratio: high,
low) x 2 (target gender: female, male) x 2 (picture position:
upright, inverted) x 2 (hemispheric lateralization: left, right)
repeated-measures ANOVA.

In Experiment 1, we tested Hypothesis 1 that bodies with
high skin-to-clothing ratios would be processed less config-
urally and more objectified in comparison with bodies with
low skin-to-clothing ratios. We found a main effect of picture
position with larger N170 amplitudes for inverted bodies (M
= —4.36 nV, SE = .46) compared with upright bodies (M =
—3.49 v, SE = .34), F(1, 20) = 12.93, p = .002, 95% confi-
dence interval (CI) = [-1.38, —0.37], ni = .39, which indi-
cated that bodies with both low and high skin-to-clothing
ratios were processed configurally and not objectified. That
is, inconsistent with Hypothesis 1, skin-to-clothing ratio did
not qualify the effect of picture position (Figure 2), F(1, 20)
=0.31,p=.59, ni =.02, and the interaction between picture
position, skin-to-clothing ratio, and target gender was also
nonsignificant, F(1, 20) = 2.08, p = .17, ni =.09. Thus,

skin-to-clothing ratio did not cause cognitive objectification
and this was further corroborated by one-sample ¢ tests
revealing significant inversion effects for bodies with both
high skin-to-clothing ratios, #(20) = 3.58, p = .002, and bod-
ies with low skin-to-clothing ratios, #20) = 3.32, p = .003,
but not for objects, #20) = 0.89, p = .39.

One potential interpretation of the lack of interaction
between skin-to-clothing ratio and picture position is that
the N170 was not sensitive to our manipulation of skin-to-
clothing ratio. However, this did not appear to be the case.
Differences in skin-to-clothing ratio were indeed encoded in
this study as evidenced by a main effect of skin-to-clothing
ratio, F(1, 20) = 55.67, p <.001, n; =.74. Replicating prior
research (Alho et al., 2015; Hietanen & Nummenmaa, 2011)
with the novel stimuli created for this research, larger N170
amplitudes for bodies with high skin-to-clothing ratios (M =
—5.04 nV, SE = .43) were found in comparison with bodies
with low skin-to-clothing ratios (M = —2.81 uV, SE = .39).
Interestingly, this main effect was qualified by an interac-
tion between target gender and skin-to-clothing ratio, F(1,
20)=16.67, p=.001, nf) =.46. For male targets, males with
high skin-to-clothing ratios (M = —4.37 uV, SE = .34) were
associated with larger N170 amplitudes in comparison with
males with low skin-to clothing ratios (M = —2.56 pV, SE =
.37), F(1, 20) = 38.39, p < .001, nf) = .66. For female tar-
gets, the pattern was the same although more pronounced:
Females with high skin-to-clothing ratios (M =—5.71 pV, SE
=.52) were associated with larger N170 amplitudes in com-
parison with males with low skin-to clothing ratios (M =
=3.05 pVv, SE = 42), F(1, 20) = 60.89, p < .001, nf) =.75.
Finally, we found a main effect of target gender, F(1, 20) =
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Figure 2. Grand-averaged event-related potentials at occipitotemporal electrodes sites (P7/P8) to upright (solid line) and inverted
(dotted line) bodies with low skin-to-clothing ratios (top), bodies with high skin-to-clothing ratios (middle) and objects (bottom).

49.89,p <.001, nf, =.71, indicating larger N170 amplitudes
for female bodies (M = —4.38 uV, SE = .44) than for male
bodies (M = —3.47 uV, SE = .33). Additional secondary
results can be consulted in the Supplementary Materials
document.

Discussion

Given that most research on the role of sexualization in objec-
tification has included images of people in revealing clothing,
we initially focused on skin-to-clothing ratio in Experiment 1.
Inconsistent with Hypothesis 1, we found that
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skin-to-clothing ratio did not cause cognitive objectification.
Inverted bodies were associated with larger N170 amplitudes
in comparison with upright bodies regardless of skin-to-
clothing ratios, evidencing that bodies with high and low
skin-to-clothing ratios were both processed configurally and
not cognitively objectified. These results replicated prior
research showing that nude bodies (displaying nonsuggestive
postures) were processed configurally akin to fully clothed
bodies at a behavioral level (Schmidt & Kistemaker, 2015).
It is important to note that these effects (or lack thereof)
were not due to participants simply failing to encode differ-
ences in skin-to-clothing ratio. Even though picture position
did not qualify the effect, there were still larger N170 ampli-
tudes for bodies with high (vs. low) skin-to-clothing ratios
and this was particularly pronounced for female bodies. In
the light of recent studies that showed that viewing sexual-
ized targets activates affective and arousal brain areas (Alho
et al., 2015), our results suggest that bodies with high skin-
to-clothing ratios, especially female bodies, are indeed more
arousing than bodies with low skin-to-clothing ratios.

Experiment 2: Skin-to-Clothing Ratio,
Posture Suggestiveness, and Cognitive
Objectification

Experiment 1 provided preliminary evidence that skin-to-cloth-
ing does not predict cognitive objectification. At first blush, this
finding is inconsistent with recent research showing that target
sexualization causes less configural processing and more cogni-
tive objectification (Bernard et al., 2018; Bernard, Rizzo et al.,
2017). Yet, in these prior studies, sexualized targets differed
from nonsexualized targets in terms of both skin-to-clothing and
posture suggestiveness. In this second experiment, we manipu-
lated skin-to-clothing ratio as well as posture suggestiveness
and examined their respective effects on cognitive objectifica-
tion. Thus, we tested Hypothesis 1 again, but based on the
results from Experiment 1, we explored whether skin-to-cloth-
ing ratio did (or did not) cause less configural processing and
cognitive objectification. The second objective of Experiment 2
was to examine whether posture suggestiveness causes cogni-
tive objectification. Toward this end, we tested two competing
hypotheses. The first hypothesis is that cognitive objectification
only occurs for highly sexualized targets (Hypothesis 2a), which
would be evidenced by similar N170 amplitudes for upright and
inverted bodies with high skin-to-clothing ratios and suggestive
postures at the same time. The second hypothesis is that posture
suggestiveness is sufficient to trigger cognitive objectification
(Hypothesis 2b), which would be evidenced by similar N170
amplitudes for inverted and upright bodies displaying sugges-
tive postures (regardless skin-to-clothing ratio).

Finally, as in Experiment 1, we examined whether skin-
to-clothing ratio is encoded at an early stage of visual pro-
cessing, as indexed by larger N170 amplitudes for bodies
with high (vs. low) skin-to-clothing ratios consistent with

prior research (Hietanen & Nummenmaa, 2011). We
extended prior research and Experiment 1 beyond skin-to-
clothing ratio and examined whether similar effects emerged
for posture suggestiveness. Based on the notion that enhanced
N170s reflect arousal (Alho et al., 2015), we thus expected
that suggestive postures would be associated with larger
N170 amplitudes.

Method

Given that the new posture suggestiveness condition is a
within-participants condition variable, we followed the a pri-
ori power analysis made from Experiment 1 and thus tested 20
participants (10 women; M =23.21;8D=3.17). The MAD
analysis (Leys etal.,2013) conducted prior to analysis revealed
the absence of any outlier while relying on a conservative out-
lier detection criterion (+3 MAD). The method was the same as
in Experiment 1, except the stimuli were comprised of pictures
of the same persons having high (vs. low) skin-to-clothing
ratios and displaying suggestive (vs. nonsuggestive) postures.
Among these pictures, half of them have already been used by
Bernard et al. (2018) in a recent ERP investigation (i.e., bodies
with low skin-to-clothing ratios and displaying nonsuggestive
postures and bodies with high skin-to-clothing ratios and dis-
playing suggestive postures). Miniaturized versions of all pic-
tures appear below (Figure 3).

Pretest of the images. We conducted a pretest of the images
with 43 participants (22 women, M = 28.60, SD = 4.07)
who did not take part in the main stu%ly They were asked to
rate a series of four pictures of people having either a low (n
= 21) or high (n = 22) skin-to-clothing ratio. The four pic-
tures were the same man and woman displaying either a non-
suggestive posture or a suggestive posture (Figure 3).
Participants were asked to indicate, on a 7-point scale (1 =
not at all; 7 = very much), their level of agreement regarding
skin-to-clothing ratio (i.e., this man/woman wears clothes
that reveal her or his body), posture suggestiveness (i.e., this
man/woman displays a sexually suggestive body posture),
and sexualization (i.e., this man/woman is depicted in a sex-
ualized way).

For posture suggestiveness, targets displaying suggestive
postures were indeed rated as displaying a more suggestive
posture (M =5.14, SE = .19) than targets displaying nonsugges-
tive postures (M = 1.42, SE = .16), F(1,41) =294.82, p < .001,
nf) = .88. For revealing clothing, targets with high skin-to-
clothing ratios (M = 5.32, SE = .38) were rated as wearing
clothes that reveal their bodies to a greater extent than targets
with low skin-to-clothing ratios (M = 2.17, SE = .39), F(1, 41)
=33.67,p<.001, nf, = 45. Regarding target sexualization, the
main effects of posture suggestiveness, F(1,41) =193.63, p <
.001, n = .83, and skin-to-clothing ratio, F(1,41)=13.79,p =
.001, np .25, were associated with higher target sexualiza-
tion. The former effect reflects that bodies with suggestive
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Figure 3. Stimuli used in Experiment 2.

postures were rated as being more sexualized (M = 4.73, SE =
.20) than bodies with nonsuggestive postures (M = 1.78, SE =
.16). The latter effect revealed that bodies with high skin-to-
clothing ratios (M = 3.82, SE = .21) were rated as being more
sexualized than bodies with low skin-to-clothing ratios (M =
2.69, SE = .22). Interestingly, however, the interaction between
posture and skin-to-clothing ratio was not significant, F(1, 41)
=1.75p=.19, ni = .04, indicating that posture suggestive-
ness or skin-to-clothing ratio alone was sufficient to trigger
sexualized self-reports.

Results

We submitted N170 amplitudes to a 2 (skin-to-clothing ratio:
high, low) x 2 (posture suggestiveness: nonsuggestive, sug-
gestive) x 2 (target gender: female, male) x 2 (picture

position: upright, inverted) % 2 (hemispheric lateralization:
left, right) repeated-measures ANOVA. Inconsistent with
Hypothesis 2a positing that cognitive objectification only
occurs for highly sexualized targets (i.e., bodies with high
skin-to-clothing ratios and displaying suggestive postures at
the same time), the interaction between skin-to-clothing
ratio, posture suggestiveness, and picture position was not
significant, F(1, 19) = 0.047, p = .83, 1’]'2, < .01. As in
Experiment 1, bodies with low skin-to-clothing ratios and
displaying nonsuggestive postures were associated with
larger N170 amplitudes when presented inverted than when
presented upright and, surprisingly, this pattern was more
pronounced for bodies with high skin-to-clothing ratios and
displaying nonsuggestive postures than for bodies with low
skin-to-clothing ratios and displaying nonsuggestive pos-
tures, F(1, 19) =10.05, p = .005, nf) =.35.
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Figure 4. Grand-averaged event-related potentials at occipitotemporal electrodes sites (P7/P8) to upright (solid line) and inverted
(dotted line) bodies displaying nonsuggestive postures (top), bodies displaying suggestive postures (middle) and objects (bottom).

Supporting Hypothesis 2b positing that posture sugges-
tiveness is the key driver of cognitive objectification, we
found an interaction between posture suggestiveness and pic-
ture position, F(1, 19) =14.18, p =.001, nf) = .43 (Figure 4).
For bodies displaying nonsuggestive postures, inverted bodies
were associated with larger N170 amplitudes (M = —4.96 puV,

SE = .54) compared with their upright counterparts (M =—4.15
uv, SE = 49), F(1, 19) = 549, p = .03, 95% CI = [-1.52,
—-0.09], nf) = .22, evidencing configural processing and no
cognitive objectification. In contrast, we did not find such a
N170 inversion effect for bodies displaying suggestive pos-
tures, with inverted (M = —4.97 Vv, SE = .53) and upright
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bodies (M = —4.81 uV, SE = .49) triggering similar N170
amplitudes, F(1, 19) =0.27, p = .61, 95% CI = [-0.78, 0.47],
nf) = .01, indicating less configural processing and more cog-
nitive objectification.

We also found additional support for Hypothesis 2b using
one-sample ¢ tests to assess whether inversion effects were
significantly different from zero. Higher scores indicate a
larger inversion effect and more configural processing,
whereas inversion effects that do not differ from zero indi-
cate less configural processing and more objectification. The
N170 amplitude inversion effect was significantly different
from zero for targets displaying nonsuggestive postures,
#(19) =2.34, p = .03, indicating configural processing and no
cognitive objectification. In contrast, the N170 inversion
effects for bodies displaying suggestive postures, #(19) =
0.52, p=.61, and objects, #(19) = 0.82, p = .42, were not dif-
ferent from zero, indicating less configural processing and
more cognitive objectification.

As in Experiment 1, and consistent with the hypothesis
that skin-to-clothing is encoded at an early stage of visual
processing, we found a main effect of skin-to-clothing ratio,
F(1,19)=27.46, p <.001, nf) =.59: Bodies with high skin-
to-clothing ratios were associated with larger N170s (M =
=5.91 pV, SE = .63) than bodies with low skin-to-clothing
ratios (M =—3.54 uV, SE = .42). This is consistent with prior
research suggesting that higher skin-to-clothing ratio causes
enhanced N170s due to the arousing nature of this type of
stimuli (Alho et al., 2015).

Extending prior work in this area to postural suggestive-
ness, the ANOVA also revealed a main effecg of posture sug-
gestiveness, F(1, 19) = 12.94, p = .002, M, = .41: Bodies
displaying suggestive postures were associated with larger
N170 amplitudes (M = —4.89 pV, SE = .49) than bodies dis-
playing nonsuggestive postures (M = —4.55 uV, SE = .49).
These results suggest that posture suggestiveness is encoded at
an early stage of visual processing (as indexed by larger N170s
for suggestive postures), which might reflect that suggestive
postures are more arousing than nonsuggestive postures.
Finally, the ANOVA revealed a main effect of target gender,
F(1,19)=25.31,p<.001, ni = .57, with female bodies (M =
—5.04, SE = .51) associated with larger N170 amplitudes than
male bodies (M = —4.40, SE = .47). Additional secondary
results can be consulted in the Supplementary Materials
document.

Discussion

The results from Experiments 1 and 2 corroborated the
notion that skin-to-clothing ratio alone does not cause cogni-
tive objectification of bodies. People with high and low skin-
to-clothing ratios were processed configurally (larger N170s
for inverted bodies in comparison with upright bodies) and
not cognitively objectified. Instead, posture suggestiveness
was the key driver of cognitive objectification. Bodies with
nonsuggestive postures were processed configurally and not
objectified. In contrast, inverted and upright bodies with

suggestive postures triggered similar N170s, evidencing less
configural processing and more cognitive objectification.
This pattern was the same for male and female targets. To our
knowledge, this is the first empirical evidence that sugges-
tive postures cause objectification in general and cognitive
objectification specifically.

Moreover, replicating Experiment 1’s findings, bodies
with high skin-to-clothing ratios were associated with
enhanced N170 amplitudes. Likewise, suggestive postures
were also associated with enhanced neural responses. In line
with Alho et al. (2015), we interpret these findings as reflect-
ing arousal. Taken together, our findings suggest that skin-to-
clothing and posture suggestiveness induced enhanced
N170s, but cognitive objectification appears to be specifi-
cally driven by posture suggestiveness.

Experiment 3: Replication While
Controlling for Body Asymmetry

Taken together, Experiments 1 and 2 suggested that cogni-
tive objectification of bodies is driven by posture suggestive-
ness, not by skin-to-clothing ratio. However, even though we
used the same targets displaying suggestive and nonsugges-
tive postures, reflecting natural variability between these
postures, it might be that cognitive objectification is influ-
enced by body asymmetry (e.g., it may be easier to mentally
rotate asymmetric stimuli—and therefore visually process
inverted vs. upright stimuli similarly—relative to symmetric
stimuli). Indeed, suggestive postures were more asymmetric
than nonsuggestive postures. One may argue that the cogni-
tive objectification that emerged in Experiment 2 could be
related to body asymmetry rather than posture suggestive-
ness. Stated differently, it might be that bodies with sugges-
tive postures caused larger N170 amplitudes because
asymmetrical bodies require more cognitive resources to
visually process them (i.e., ceiling effect in N170 amplitudes
for both inverted and upright bodies with suggestive pos-
tures) as compared with bodies displaying symmetrical non-
suggestive postures.

To rule out this possibility and examine the robustness of the
effect of posture suggestiveness, we designed a third experi-
ment that aimed to investigate whether posture suggestiveness,
rather than body asymmetry is the key factor that causes the
cognitive objectification of bodies. Because postures that are
sexually suggestive are often asymmetric, we created in
Experiment 3 suggestive versus nonsuggestive postures that
were similarly asymmetric. We expected to replicate results
found in Experiment 2 while using pictures differing in terms of
posture suggestiveness but matched in terms of asymmetry.
That is, consistent with Hypothesis 2, we expected that the
newly created images of asymmetrical bodies displaying non-
suggestive postures would be processed configurally (larger
N170s for inverted vs. upright bodies), whereas the asymmetry-
matched bodies displaying suggestive postures would be pro-
cessed less configurally (similar N170s for inverted and upright
bodies) and more cognitively objectified.
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Figure 5. Nonsuggestive posture (Left) matched in terms of
asymmetry with suggestive posture (Right) in Experiment 3.
Note. Female targets displayed the exact same nonsuggestive versus
suggestive postures.

Method

As in Experiment 2, we tested 20 participants. Based on a MAD
analysis (Leys et al., 2013) with a conservative outlier detection
criterion (£3 MAD), one participant was excluded from the sam-
ple prior to analysis given extremely high N170 amplitudes (>3
MAD). The final sample thus included 19 participants (10 women;
Mage =22.26, SD = 1.66). However, note that the data file of one
participant for one block (objects) was corrupted and we were not
able to analyze it, which resulted in 18 participants for this spe-
cific block. The method was the same as in Experiment 2, except
that the targets displaying nonsuggestive postures were matched
(via an image editing software) in terms of asymmetry with the
targets displaying suggestive postures (Figure 5). Following the
procedure suggested by Schmidt and Kistemaker (2015), we cal-
culated body-posture asymmetry by drawing five body-axes
through parallel body parts (eyes, shoulders, elbows, hands, and
hips). Both suggestive and nonsuggestive postures were associ-
ated with the same mean asymmetry index, that is, 29°.

Results

We submitted N170 amplitudes to a 2 (skin-to-clothing ratio:
high, low) x 2 (posture suggestiveness: nonsuggestive, sug-
gestive) x 2 (target gender: female, male) x 2 (picture position:
upright, inverted) x 2 (hemispheric lateralization: left, right)
repeated-measures ANOVA. Overall, we replicated the results
found in Experiment 2 while using asymmetry-matched bod-
ies. As in Experiment 2, and consistent with Hypothesis 2b
that posited that posture suggestiveness drives cognitive

objectification of bodies, we found an interaction between
posture suggestiveness ar%d picture position (Figure 6), F(1,
18) = 10.43, p = .005, M, = .37: Inverted bodies displaying
nonsuggestive postures (M =-3.17 uV; SE = .55) were associ-
ated with larger N170s compared with their upright counter-
parts (M =-2.49 nV; S2E= 49), F(1,18)=6.58,p=.019, 95%
CI=[-1.23,-0.12], M, = .27, evidencing configural process-
ing and no cognitive objectification. In contrast, picture posi-
tion did not modulate the N170 amplitudes associated with
bodies displaying suggestiye postures, (1, 18)=0.08,p =78,
95% CI=[-0.57, 0.43], M, =.005, evidencing less configural
processing and more cognitive objectification.

One-sample ¢ tests also replicated results found in
Experiment 2, providing additional evidence for Hypothesis
2b: The inversion effect for bodies displaying nonsuggestive
postures was significantly greater than zero, #(18) =2.57, p =
.019, whereas this was not the case either for objects, #(17) =
2.03, p =.059, or bodies displaying suggestive postures, #(18)
=0.29, p = .78. Overall, these results evidenced that bodies
displaying nonsuggestive postures were processed configur-
ally (as indexed by the significant N170 inversion effect),
whereas bodies with suggestive postures were processed less
configurally and cognitively objectified (as indexed by the
absence of N170 inversion effect). Given bodies displaying
suggestive postures are associated with the same asymmetry
index as compared with bodies displaying nonsuggestive pos-
tures, this indicates that bodies displaying suggestive postures
are processed less configurally and objectified because of
posture suggestiveness, not because of body asymmetry.

Moreover, as in Experiments 1 and 2, we found a main
effect of skin-to-clothing ratio, (1, 18) = 14.90, p = .001,
nf) = .45, with bodies with high skin-to-clothing ratios (M
=-3.75 uV; SE = .66) associated with larger N170s in com-
parison with bodies with low skin-to-clothing ratios (M =
—2.06 nV; SE = .42). This main effect was qualified by a
skin-to-clothing ratio and target gender interaction, F(l,
18)=18.25, p <.001, nf) =.50. For female bodies, females
with high skin-to-clothing ratios (M = —4.01 pV; SE = .71)
caused larger N170 amplitudes than females with low-skin-
to-clothing ratios (M = —2.07 uV; SE = .44), F(1, 18) =
18.12, p <.001 ni =.50. Likewise, males with high skin-
to-clothing ratios were associated with larger N170s (M =
—3.50 pV; SE = .62) in comparison with males with low
skin-to-clothing ratios (M =—2.06 uV; SE = .41), F(1, 18) =
11.36, p=.003, ni = .39, although this pattern was signifi-
cantly less pronounced in comparison with females. We
also found a main effect of posture suggestiveness, F(1, 18)
= 9.58, p = .006, ni = .35: Bodies with suggestive (vs.
nonsuggestive) postures were associated with enhanced
N170 amplitudes in comparison with bodies with nonsug-
gestive postures, suggesting that bodies with suggestive
postures were more arousing. Finally, a main effect of tar-
get gender on N170 amplitude did emerge, F(1, 18) =5.09,
p =.037, ni = .22, with larger N170s for female versus
male bodies. Additional secondary results can be consulted
in the Supplementary Materials document.
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Figure 6. Grand-averaged event-related potentials at occipitotemporal electrodes sites (P7/P8) to upright (solid line) and inverted
(dotted line) bodies displaying nonsuggestive postures (top), bodies displaying suggestive postures (middle) and objects (bottom).

Discussion

The results from Experiment 3 replicated Experiments 1 and
2, revealing that posture suggestiveness, but not
skin-to-clothing ratio caused cognitive objectification.
Importantly, Experiment 3 showed that the effects of

postural suggestiveness on cognitive objectification (i.e.,
similar N170s for inverted vs. upright bodies) hold even
when asymmetry remains constant. Moreover, as in
Experiments 1 and 2, participants were sensitive to changes
in skin-to-clothing ratio, as was evidenced by larger N170s
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for people with high (vs. low) skin-to-clothing ratios, but this
did not manifest in cognitive objectification. In a similar
vein, participants were also sensitive to posture suggestive-
ness as evidenced by larger N170s for bodies with suggestive
(vs. nonsuggestive) postures.

Meta-Analysis and Bayesian Analysis
(Experiments |-3)

Meta-Analysis

We combined datasets for bodies having low versus high
skin-to-clothing ratio (Experiments 1-3), for bodies display-
ing nonsuggestive versus suggestive postures (Experiments
2-3) and for objects (Experiments 1-3).

First, we submitted N170 amplitudes to a 2 (skin-to-cloth-
ing ratio: high, low) x 2 (picture position: upright, inverted)
repeated-measures ANOVA. The interaction between skin-
to-clothing ratio and picture position was not significant,
F(1,59)=0.63, p = 43, ni =.01. However, the main effect
of picture position was significant, F(1, 59) = 23.45, p <
.001, 95% CI = [-1.11, —0.46], n}f = .28, with inverted bod-
ies associated with larger N170s in comparison with their
upright counterparts. Overall, this means that bodies with
nonsuggestive postures were processed configurally and not
objectified, regardless of the level of skin-to-clothing ratio.
The ANOVA also corroborated the hypothesis that skin-to-
clothing was encoded at an early stage of visual processing
and perceived as arousing stimuli, with larger N170 ampli-
tudes for bodies with high skin-to-clothing ratios (M = —4.85
w1V, SE = .34) in comparison with bodies with low skin-to-
clothing ratios (M =—-2.72 uV, SE = .25), F(1,59)=85.08, p
<.001, 95% CI =[-2.60,-1.67], nf, =.59.

Second, we submitted N170 amplitudes to a 2 (posture
suggestiveness: nonsuggestive, suggestive) x 2 (picture posi-
tion: upright, inverted) repeated-measures ANOVA. The
main effect of picture position reflecting larger N170s for
inverted bodies in comparison with upright bodies, F(1, 38)
=4.89, p =.033, ni = .11, was qualified by the interaction
between posture suggestiveness and picture position, F(1,
38)=25.04, p <.001, ni =.40. For bodies with nonsugges-
tive postures, N170s were larger for inverted (M =—4.08 pV,
SE = .41) than for their upright bodies (M = —3.34 pV, SE =
37), F(1,38)=11.87, p=.001, 95% CI =[-1.17,-0.31], nf)
= .24. In contrast, this pattern did not emerge for bodies dis-
playing suggestive postures, F(1,38)=0.36, p =.56, 95% CI
= [-0.50, 0.27], ni =.009. This further supports the notion
that bodies displaying nonsuggestive postures were pro-
cessed configurally and not objectified, whereas bodies dis-
playing suggestive postures were processed less configurally
and objectified. The main effect of posture suggestiveness
was also significant, presumably because suggestive pos-
tures are more arousing in comparison with nonsuggestive

postures. Larger N170 amplitudes emerged for bodies with
suggestive postures (M = —3.96 uV, SE = .38) in comparison
with bodies with nonsuggestive postures (M = —3.71 uV, SE
=.37), F(1, 38) = 20.23, p <.001, 95% CI = [-0.36, —0.14],
Tlf, =.35.

Third, we compared whether N170 inversion effects
associated with the different categories of bodies were
significantly greater than the inversion effect associated
with objects. The inversion effects of bodies displaying
nonsuggestive postures (having either low or high skin-to
clothing ratios) were significantly greater than the inver-
sion effect associated with objects, ps < .01. However,
the inversion effect associated with bodies displaying
suggestive postures did not differ from the inversion
effect associated with objects, #(37) =—0.24, p = .81. This
confirms that bodies displaying suggestive postures were
processed less configurally than bodies with nonsugges-
tive postures and cognitively objectified; bodies with
suggestive postures were processed similarly to objects,
with no N170 inversion effect (i.e., similar N170 ampli-
tudes for inverted and upright stimuli), evidencing cogni-
tive objectification.

Bayesian Analysis

Finally, given that we relied on the absence of the N170
amplitude inversion effect (i.e., no difference in N170 ampli-
tudes for inverted and upright bodies) to examine cognitive
objectification, we performed a Bayesian assessment of the
extent to which the null result supports the null hypothesis.
We used Dienes’s (2011) calculator and based our analysis of
the lowest effect size observed in the previous literature
(Minnebusch, Keune, Suchan, & Daum, 2010) for the body-
inversion effect (nf. =.25). This assumes greater amplitudes
for inverted versus upright bodies. The mean difference
between upright and inverted bodies on the N170 amplitude
should follow a half-normal distribution with a mean of zero
and a standard deviation of 1.71. The inversion effect for
bodies with suggestive postures was associated with a Bayes
factor of .19, which is considered as substantial evidence for
the null hypothesis (Jeffreys, 1961), i.e., the absence of
inversion effect in the context of the present investigation. In
contrast, inversion effects for bodies with nonsuggestive
postures were associated with Bayes factors (11-159) that are
considered as strong to extreme evidence for H1, evidencing
configural processing and no cognitive objectification. In
sum, Bayesian statistics provided complementary evidence
that bodies displaying nonsuggestive postures were pro-
cessed configurally (i.e., larger N170s for inverted vs. upright
bodies), regardless of skin-to-clothing ratio, whereas bodies
displaying suggestive postures were associated with similar
N170s when presented in an inverted versus upright position,
evidencing less configural processing and cognitive
objectification.
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General Discussion

The primary purpose of the present work was to examine the
effects of two key dimensions of sexualization—skin-to-clothing
ratio and posture suggestiveness—on cognitive objectification
(Experiments 1-3). Objectification research has revealed that
sexualization is a critical target feature that triggers objectification
at both behavioral (e.g., Loughnan et al., 2013; Vaes et al., 2011)
and neural levels (Bernard et al., 2018; Bernard, Rizzo et al.,
2017). However, sexualization has remained an umbrella term
that includes several sexualized features that are often confounded
in objectification research. Consequently, researchers know that
sexualization causes objectification, but with little understanding
of why this effect occurs or which specific sexualizing character-
istics cause objectification. To begin to fill this gap in the litera-
ture, we tested the effect of skin-to-clothing ratio (Experiments
1-3) and posture suggestiveness (Experiments 2 and 3) on cogni-
tive objectification.

This is the first research to reveal that suggestive postures
specifically cause objectification. In Experiment 1, we found
that bodies with nonsuggestive postures were processed con-
figurally (i.e., larger N170s for inverted vs. upright bodies),
regardless of whether they had a high or low skin-to-clothing
ratio. In Experiment 2, we orthogonally manipulated skin-to-
clothing ratio and posture suggestiveness. As in Experiment
1, Experiment 2 revealed that bodies displaying nonsugges-
tive postures were processed configurally and not objectified
(larger N170s for inverted vs. upright bodies), regardless of
skin-to-clothing ratio. However, bodies displaying sugges-
tive postures were processed less configurally (similar N170s
for inverted and upright bodies)—akin to objects. Finally,
asymmetry did not explain the effect of posture suggestive-
ness on cognitive objectification. It was possible that cogni-
tive objectification was driven less by sexualization and
more due to a methodological confound in which sexualized
postures are often represented with asymmetric bodies
(Schmidt & Kistemaker, 2015; Tarr, 2013; see also Bernard,
Gervais, Allen, & Klein, 2015; Bernard, Gervais, Allen, &
Klein, 2013; Schmidt, 2015, for a detailed discussion). In
Experiment 2, people in suggestive postures had indeed
more asymmetric body positions than people in nonsugges-
tive postures, which may make it appear that they have been
cognitively objectified because it might be easier to process
inverted asymmetric stimuli (allowing differences between
inverted and upright stimuli to be eliminated, which we have
argued here and elsewhere represents cognitive objectifica-
tion). To illustrate, placing a hand on one’s hips—a key
means through which sexualization is conveyed—may make
the body appear more asymmetric than placing one’s hands
by one’s sides. This, in turn, may make inverted asymmetric
bodies easier to process, eliminating the classic benefit that
upright (relative to inverted stimuli) possess. Yet, Experiment
3 showed that when bodies with nonsuggestive postures
were presented to participants in an asymmetric manner (and
matched in terms of asymmetry with suggestive postures),

there was no increase in cognitive objectification, whereas
bodies with suggestive postures were processed less config-
urally and objectified, as indexed by similar N170s for
inverted and upright bodies. This provides strong evidence
that posture suggestiveness, rather than body asymmetry, is
the key driver of cognitive objectification. The meta-analysis
and Bayesian analysis we performed also confirmed our
claims regarding the significant effect of posture suggestive-
ness on cognitive objectification.

Behavioral experiments relying on the inversion paradigm
indicated that sexualized female bodies were processed less
configurally than sexualized male targets (Bernard et al.,
2012; Bernard, Gervais, Allen, Campomizzi et al., 2015;
Bernard, Gervais, Allen, Delmée et al., 2015; Civile & Obhi,
2016), whereas EEG studies showed that both sexualized
male and female bodies were processed less configurally
(Bernard, Rizzo et al., 2017) and more analytically (Bernard
et al., 2018), evidencing cognitive objectification. These dis-
crepancies in the moderating role of target gender in cognitive
objectification might suggest that the processes tapped by the
behavioral measures at later processing stages (e.g., seconds
after stimulus onset) do not map completely onto the neural
measures evidenced at this early visual processing stage (e.g.,
170 ms after stimulus onset). However, the results uncovered
in this article are consistent with another alternative explana-
tion, namely variations in posture suggestiveness. At a behav-
ioral level, because researchers (Bernard et al., 2012; Bernard,
Gervais, Allen, Delmée et al., 2015; Civile & Obhi, 2016) did
not measure or control for posture suggestiveness among
sexualized male and female bodies, it might be that sexual-
ized females were more cognitively objectified than males as
a result of higher posture suggestiveness. As noted in the
introduction, and consistent with this explanation, images in
these behavioral experiments stemmed from advertisements
and we know that females are more likely to be portrayed as
hypersexualized—including in more suggestive postures—
than males (Hatton & Trautner, 2011). Also consistent with
this possibility, EEG studies, including the experiments in
this article, show that both sexualized female and male bodies
are processed less configurally and more cognitively objecti-
fied when male and female targets are associated with similar
(Bernard, Rizzo et al., 2017) and identical (Bernard et al.,
2018) levels of posture suggestiveness. Although the current
research and past research are consistent with this interpreta-
tion, future behavioral research that orthogonally considers
target gender and postural suggestiveness would be necessary
to directly test this possibility.

It is important to note that both skin-to-clothing ratio and
posture suggestiveness were encoded by participants in the
current research (i.e., larger N170s for bodies with high vs.
low skin-to-clothing ratios; larger N170s for bodies with
suggestive vs. nonsuggestive postures). This finding repli-
cates recent research that has found that high skin-to-cloth-
ing ratio was associated with larger N170 amplitudes as
compared with low skin-to-clothing ratio (Alho et al., 2015;
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Bernard et al., 2018; Bernard, Rizzo et al., 2017; Feng et al.,
2012; Hietanen & Nummenmaa, 2011). To our knowledge,
this is the first research to show similar effects of postural
suggestiveness with suggestive postures causing larger
N170s relative to nonsuggestive postures. In line with Alho
et al. (2015), we interpreted these larger N170s as reflecting
sexual arousal. The meta-analysis further corroborated that
posture suggestiveness and, to a greater extent, skin-to-cloth-
ing ratio elicited enhanced neural responses and more
arousal.

Altogether, our results deliver a clear message. Both skin-
to-clothing and posture suggestiveness (and target gender)
are associated with larger N170s, indicating that bodies with
high (vs. low) skin-to-clothing ratios, bodies with suggestive
(vs. nonsuggestive) postures, and female (vs. male) targets
are more arousing. However, only posture suggestiveness
caused less configural processing and cognitive objectifica-
tion (as indexed by similar N170s for inverted and upright
bodies with suggestive postures).

Limitations and Future Directions

First of all, our results thus suggest that cognitive objectifica-
tion is driven by the sexual connotation conveyed by body
posture, not by the mere extent of nudity as previously
assumed. It is now incumbent in future research to examine
why high skin-to-clothing causes enhanced neural responses,
but no cognitive objectification, whereas posture suggestive-
ness does cause cognitive objectification. A first possibility
is that N170 amplitudes are sensitive to the amount of skin
that is visible, whereas cognitive objectification only occurs
in case of high level of target sexualization, which is only
observable for bodies with suggestive postures (cf., pretest
of the images in Experiment 2). Consistently, the pretest of
the images revealed that the effect of posture suggestiveness
(vs. skin-to-clothing ratio) on target sexualization is associ-
ated with a larger effect size. Stated differently, it might be
that high skin-to-clothing ratio causes enhanced N170s due
to a particular sensitivity to the amount of skin that is visible
(see also Hietanen & Nummenmaa, 2011), whereas this fac-
tor does not cause cognitive objectification because the tar-
gets are not rated as highly sexualized in target sexualization
self-reports.

Relatedly, a second possibility is that posture suggestive-
ness causes cognitive objectification because suggestive pos-
tures render sexual body parts more visually salient than
bodies with nonsuggestive postures. Consistent with this
explanation, Bernard, Gervais, Allen, Delmée et al. (2015)
relied on a behavioral adaptation of the inversion paradigm
and found no inversion effect for sexualized female bodies
when body parts were salient, whereas an inversion effect did
occur for the same targets when these body parts were made
less salient (i.e., pixelated). To elucidate the role of sexual
body parts salience in the visual processing of bodies with
low skin-to-clothing ratio and displaying suggestive versus

nonsuggestive postures, future research might want to repli-
cate our findings while including nonsuggestive postures
associated with low versus high body parts salience (e.g.,
with the arms behind the head) while the level of target sexu-
alization remains constant. Finally, a third possibility is that
body posture might be used as an indicator of sexual agency
and intentionality to a greater extent than skin-to-clothing and
we know that reminders of sex contributes to analytic
appraisal of social targets (Férster, Epstude, & Ozelsel, 2009).
Future research should consider whether the effect of posture
suggestiveness on cognitive objectification is mediated by the
attribution of, for example, sexual agency to the targets.

In all the three experiments, we used a small number of
pictures that were repeated many times (i.e., 60 times). The
number of trials that are necessary to properly assess a given
component varies as a function of the characteristics of that
component such as the noise-to-signal ratio (i.e., difference in
amplitude of a given component between conditions prior vs.
after stimuli onset) and its amplitude (Woodman, 2010).
Applied to our research, the N170 is an early component, the
amplitude of the N170 is relatively large (in comparison, for
example, with the vertex positive potential [P100], a positive
component that precedes the N170 and occurs around 100 ms
after stimulus onset), and the noise-to-signal ratio of the N170
is small (Bernard et al., 2018; Bernard, Rizzo et al. 2017).
Besides time constraint, and given the amplitude is quite large
and the noise level is low, previous research examining the
N170 has revealed sufficient power with small numbers of
stimuli (e.g., Minnebusch et al., 2009; Stekelenburg & de
Gelder, 2004). In addition, following the recommendations
made by Woodman (2010), we further limited the noise-to-
signal ratio by randomizing trials and blocks (and thus images)
that were presented within participants in random order.
Participants also performed a simple behavioral task (i.e., indi-
cating via a keypress whether the pictures were presented
either in an upright or inverted position), not to mention the
inclusion of short breaks every 10 min to maintain attention
and limit feelings of boredom. Taking all of this into account,
presenting each target 60 times was a meaningful methodolog-
ical choice. As a result of this decision, we thus favored the
creation of a small number of pictures that were well con-
trolled and representative of a given stimulus category.
Moreover, repetitive presentation does not cause the body
images to be processed like objects. If presenting the same
bodies many times caused objectification, all types of bodies
regardless of skin-to-clothing ratio or posture would have
been cognitively objectified. This possibility is not corrobo-
rated by a large literature—including the studies in this arti-
cle—that documents that repetitive presentation of
nonsexualized bodies is associated by default with configural
processing (for a review, see de Gelder et al., 2010).

We used images of bodies with pixelated faces to mini-
mize face processing and one might wonder whether these
pixelated faces might have influenced body processing and
resulting objectification. We find this unlikely. First, it is
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worth noting that we monitored vertical and horizontal eye
movements and excluded trials during which substantial eye
movements were recorded. These methodological precau-
tions render the possibility that participants made more
attempts to decipher the blurred face of bodies with sugges-
tive postures (vs. nonsuggestive postures) unlikely. Second,
disrupting the physical integrity of bodies through the presen-
tation of headless bodies causes bodies to be processed less
configurally, as indicated by the absence of inversion effects
for headless bodies at both neurophysiological (N170;
Minnebusch et al., 2009) and behavioral levels (Yovel et al.,
2010). In contrast, configural processing of nonsexualized
bodies is preserved when faces are made less salient through
pixelation (e.g., Bernard et al., 2018) or blurring (e.g.,
Stekelenburg & de Gelder, 2004). This indicates that bodies
with either blurred and pixelated faces still match the typical
body templates, whereas headless bodies do not (Minnebusch
et al., 2009). The pixelating technique, thus, was a meaning-
ful compromise given that it both minimizes face processing
and preserves the physical integrity of body stimuli.

Importantly, we believe the role of pixelated faces on our
results is minimal. The absence of the N170 inversion effect in
this article only emerged for bodies with suggestive postures
and, yet, faces remained pixelated across conditions and
experiments. In addition, similar results have been found
while relying on highly sexualized bodies with clearly visible
faces (Bernard, Rizzo et al., 2017), with highly sexualized
male and female bodies associated with no N170 inversion
effect, indicating cognitive objectification. Altogether, this
suggests that using bodies with fully visible versus pixelated/
blurred faces does not play a critical role in cognitive objecti-
fication. At most, the use of bodies with pixelated faces might
have slightly reinforced body focus, a tendency that people
spontaneously display when assessing men’s (Bernard,
Gervais, Holland, & Dodd, 2017) and women’s physical
appearance (Gervais, Holland, & Dodd, 2013) and when look-
ing at sexualized bodies (Nummenmaa et al., 2012). From this
account, we encourage researchers to investigate the role of
the face in cognitive objectification. We would expect that
removing the face would not modulate the N170 inversion
effect for bodies with suggestive postures (given that similar
N170 amplitudes for inverted vs. upright bodies are observed
by default), whereas removing the head would be associated
with diminished N170 inversion effect and less configural for
bodies with nonsuggestive postures.

Relatedly, even when suggestive and nonsuggestive pos-
tures were matched in terms of asymmetry (Experiment 3),
targets did differ on at least another perceptual dimension. To
illustrate, bodies with suggestive postures self-touch at the
level of the genitals, whereas bodies with nonsuggestive pos-
tures do not. If this is true that self-touching is a component
that contributes to target sexualization (Hatton & Trautner,
2011), yet, recent research found no N170 inversion effect
for highly sexualized targets (with high skin-to-clothing
ratios and suggestive postures) who do not self-touch

(Bernard, Rizzo et al., 2017). This suggests that it is unlikely
that self-touch, rather than suggestive posture, might have
drove the reported results. More generally, we focused on
two key features related to sexualization—skin-to-clothing
ratio and posture suggestiveness; future research could sys-
tematically examine additional sexualizing characteristics to
see which attributes drive objectification and which do not.
For instance, Hatton and Trautner (2011) outlined 11 sepa-
rate ways (e.g., facial expressions, depicting a sexual act)
that people can be sexualized. Future research could system-
atically examine additional sexualizing characteristics to fur-
ther understand which attributes drive objectification and
which do not.

In addition, the stimuli used in the present study were all
young, White, relatively thin, and well-proportioned people.
The rationale for the inclusion of these stimuli was twofold.
First, our participants were relatively young people, and we
wanted to keep the stimuli and participants similar as to not
heighten the possibility of objectification based on dissimi-
larity or out-group status (see Haslam, 2006). Prior objectifi-
cation work has mostly included images of relatively
attractive individuals (e.g., underwear and lingerie models)
and we followed this approach so that our findings would be
as informative with respect to other objectification studies.
However, future research could systematically vary features
such as attractiveness, similarity (based on the individual or
group) but also ethnicity, age, or body types to further assess
additional predictors or boundary conditions of cognitive
objectification. Not only would this help shed further light
on the sexualization and objectification phenomena but it
could be also critical for identifying key aspects of sexualiza-
tion that could be targeted to prevent sexualization-related
objectification from occurring in the first place.

Our finding that posture suggestiveness causes objectifica-
tion could provide a foundation for important additional next
steps in objectification research more generally. A growing
body of objectification research examined how sexualization
shapes the way we attribute mind- and humanness-related per-
sonality traits to others (for a review, see Ward, 2016). An
important next step for future research will be to investigate the
putative links between cognitive objectification and attribution
of mind to others. We believe that perceiving a person similarly
to an object at a basic cognitive level might lead to seeing that
person as possessing less humanness and related personality
traits. Consistent with this possibility, recent research shows that
disrupting configural processing of faces by presenting them in
an inverted (vs. upright) position is associated with lower attri-
bution of humanness-related traits (e.g., Hugenberg et al., 2016).
We thus believe that the cognitive measure of objectification we
used in this article (see also Bernard et al., 2018; Bernard, Rizzo
et al., 2017) might predict the way we attribute mind to others.
We are not aware of studies that have linked the N170 body or
face inversion effect to social impression formation. However,
EEG studies have showed that the N170 is related to traits
involved in the ascription of mind to others. For instance, trait
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empathy correlates positively with faster recognition and larger
N170s for facial expressions (Soria Bauser, Thoma, & Suchan,
2012). It is now incumbent on researchers to examine how cog-
nitive objectification is related to impression formation and
behaviors toward others.

Practical Implications

The finding that only some aspects of sexualization—posture
suggestiveness—but not others—revealing clothing—cause
objectification is important from a scientific as well as a practi-
cal perspective. First, this is one of the first studies to illustrate
that although sexualization is an important predictor of objecti-
fication, objectification is not an inevitable consequence of
sexualization. Although we did not have a priori hypotheses
regarding the importance of revealing clothing compared with
posture suggestiveness in objectification, it is possible that pos-
ture suggestiveness activates sexual goals in the minds of per-
ceivers to a greater degree than revealing clothing and that
people are reduced to their parts as a means toward using them
to attain activated sexual goals. Future research that measures
activated goals could test this possibility.

Second, from a practical perspective, this research sug-
gests that efforts to reduce objectification due to sexualiza-
tion should focus on sexual suggestiveness, rather than
revealing clothing. Although suggestive postures and reveal-
ing clothing often go hand-in-hand, it may be possible to
decouple these elements in the media and interpersonal inter-
actions. For example, underwear and swimsuit advertisers
could promote their products in ways that would reduce risk
of objectification by presenting models in revealing clothing,
but nonsuggestive postures.

Like other research (e.g., Bernard et al., 2018; Bernard,
Rizzo et al., 2017), we found that cognitive objectification of
bodies was not moderated by target gender. At least at early
stages of visual processing, it appears that target gender does
not modulate the effects of posture suggestiveness on cogni-
tive objectification. This finding, however, must be consid-
ered within the larger cultural context in which girls and
women are much more frequently presented in suggestive
postures (e.g., in advertisements, Hatton & Trautner, 2011;
through self-sexualization, Smolak et al., 2014) than boys
and men (Ward, 2016; see American Psychological
Association, 2008). Thus, although the effects may be simi-
lar for men and women when they are presented in sugges-
tive postures, females are still at greater risk to be objectified
relative to their male counterparts.

The present research is the first to deconstruct sexualiza-
tion and showed that posture suggestiveness causes objecti-
fication and exerts a more powerful influence on
objectification than skin-to-clothing ratio. In sum, body lan-
guage may be very telling (in the minds of social perceivers
anyway) in why people see others as objects even when peo-
ple are not saying a word.

Declaration of Conflicting Interests

The author(s) declared no potential conflicts of interest with respect
to the research, authorship, and/or publication of this article.

Funding

The author(s) disclosed receipt of the following financial support
for the research, authorship, and/or publication of this article: This
research was supported by the National Fund for Scientific Research
(FRS-FNRS, Belgium).

Supplemental Material

Supplementary material is available online with this article.

References

Alho, J., Salminen, N., Sams, M., Hietanen, J. K., & Nummenmaa,
L. (2015). Facilitated early cortical processing of nude human
bodies. Biological Psychology, 109, 103-110. do0i:10.1016/].
biopsycho.2015.04.010

American Psychological Association. (2008). Report of the APA
Task Force on the Sexualization of Girls. Retrieved from http://
www.apa.org/pi/women/programs/girls/report-full.pdf

Bartky, S. L. (1990). Femininity and domination: Studies in the
phenomenology of oppression. New York, NY: Routledge.

Bauser, D. A. S., & Suchan, B. (2013). Behavioral and electro-
physiological correlates of intact and scrambled body percep-
tion. Clinical Neurophysiology, 124, 686-696. doi:10.1016/j.
clinph.2012.09.030

Belouchrani, A., Abed-Meraim, K., Cardoso, J. F., & Moulines,
E. (1997). A blind source separation technique using second-
order statistics. I[EEE Transactions on Signal Processing, 45,
434-444. doi:10.1109/78.554307

Bentin, S., Allison, T., Puce, A., Perez, E., & McCarthy, G. (1996).
Electrophysiological studies of face perception in humans.
Journal of Cognitive Neuroscience, 8, 551-565. doi:10.1162/
jocn.1996.8.6.551

Bernard, P., Content, J., Deltenre, P., & Colin, C. (2018). When the
body becomes no more than the sum of its parts: The neural cor-
relates of scrambled vs. intact sexualized bodies. NeuroReport,
29, 48-53. doi:10.1097/WNR.0000000000000926

Bernard, P., Gervais, S.J., Allen, J., Campomizzi, S., & Klein, O.(2012).
Integrating sexual objectification with object versus person recog-
nition: The sexualized body-inversion hypothesis. Psychological
Science, 23, 469-471. doi:10.1177/0956797611434748

Bernard, P., Gervais, S. J., Allen, J., Campomizzi, S., & Klein, O.
(2015). Body parts reduction and self-objectification in the
objectification of sexualized bodies. International Review of
Social Psychology, 28, 39-61.

Bernard, P., Gervais, S. J., Allen, J., Delmée, A., & Klein, O.
(2015). From sex objects to human beings: Masked sexual
body parts and humanization as moderators to women’s objec-
tification. Psychology of Women Quarterly, 39, 432-446.
doi:10.1177/0361684315580125

Bernard, P., Gervais, S. J., Allen, J., & Klein, O. (2013). Perceptual
determinants are critical, but they don’t explain everything:
A response to Tarr. Psychological Science, 24, 1071-1073.
doi:10.1177/0956797612474672


http://www.apa.org/pi/women/programs/girls/report-full.pdf
http://www.apa.org/pi/women/programs/girls/report-full.pdf

Bernard et al.

35

Bernard, P., Gervais, S. J., Allen, J.,, & Klein, O. (2015).
Commentary “The sexualized-body-inversion hypothesis
revisited: Valid indicator of sexual objectification or meth-
odological artifact?” Frontiers in Psychology, 6, Article 845.
doi:10.3389/fpsyg.2015.00845

Bernard, P., Gervais, S. J., Holland, A. M., & Dodd, M. D. (2017).
When do people “check out” male bodies? Appearance-focus
increases the objectifying gaze toward men. Psychology of
Men & Masculinity. Advance online publication. doi:10.1037/
men0000122

Bernard, P., Loughnan, S., Godart, A., Marchal, C., & Klein, O.
(2015). The exonerating effect of sexual objectification: Sexual
objectification decreases rapist blame in a stranger rape con-
text. Sex Roles, 72, 499-508. doi:10.1007/s11199-015-0482-0

Bernard, P., Rizzo, T., Hoonhorst, 1., Deliens, G., Gervais, S.,
Eberlen, J., . . . Klein, O. (2017). The neural correlates of
cognitive objectification: An ERP study on the body-inver-
sion effect associated with sexualized bodies. Social and
Psychological Personality Science. Advance online publica-
tion. doi:10.1177/1948550617714582

Burgoon, J. K. (1991). Relational message interpretations of touch,
conversational distance, and posture. Journal of Nonverbal
Behavior, 15,233-259. doi:10.1007/BF00986924

Cikara, M., Eberhardt, J. L., & Fiske, S. T. (2010). From agents
to objects: Sexist attitudes and neural responses to sexual-
ized targets. Journal of Cognitive Neuroscience, 23, 540551.
doi:10.1162/jocn.2010.21497

Civile, C., & Obhi, S. S. (2016). Power, objectification, and recog-
nition of sexualized women and men. Psychology of Women
Quarterly, 40, 199-212. doi:10.1177/0361684315604820

Coulson, M. (2004). Attributing emotion to static body postures:
Recognition accuracy, confusions, and viewpoint dependence.
Journal of Nonverbal Behavior, 28, 117-139. doi:10.1023/B:
JONB.0000023655.25550.be

Dael, N., Mortillaro, M., & Scherer, K. R. (2012). Emotion expres-
sion in body action and posture. Emotion, 12, 1085-1101.
doi:10.1037/a0025737

de Beauvoir, S. (1949). The second sex. New York, NY: Penguin
Books.

de Gelder, B. (2009). Why bodies? Twelve reasons for including
bodily expressions in affective neuroscience. Philosophical
Transactions:  Biological — Sciences, 364, 3475-3484.
doi:10.1098/rstb.2009.0190

de Gelder, B., Van den Stock, J., Meeren, H. K. M., Sinke, C. B.
A., Kret, M. E., & Tamietto, M. (2010). Standing up for the
body. Recent progress in uncovering the networks involved
in processing bodies and bodily expressions. Neuroscience &
Biobehavioral Reviews, 34, 513-527. doi:10.1016/j.neubio-
rev.2009.10.008

Dienes, Z. (2011). Bayesian versus orthodox statistics: Which side
are you on? Perspectives on Psychological Science, 6, 274-
290. doi:10.1177/1745691611406920

Feng, C., Wang, L., Wang, N., Gu, R., & Luo, Y. J. (2012). The
time course of implicit processing of erotic pictures: An
event-related potential study. Brain Research, 1489, 48-55.
doi:10.1016/j.brainres.2012.10.019

Forster, J., Epstude, K., & Ozelsel, A. (2009). Why love has wings
and sex has not: How reminders of love and sex influence cre-
ative and analytic thinking. Personality and Social Psychology
Bulletin, 35, 1479-1491. doi:10.1177/0146167209342755

Fredrickson, B. L., & Roberts, T. A. (1997). Objectification theory:
Toward understanding women’s lived experiences and men-
tal health risks. Psychology of Women Quarterly, 21, 173-206.
doi:10.1111/5.1471-6402.1997.tb00108.x

Gervais, S. J., Holland, A., & Dodd, M. (2013). My eyes are up
here: The nature of the objectifying gaze toward women. Sex
Roles, 69, 557-570. doi:10.1007/s11199-013-0316-x

Gray, K., Knobe, J., Sheskin, M., Bloom, P., & Barrett, L. F.
(2011). More than a body: Mind perception and the nature of
objectification. Journal of Personality and Social Psychology,
101, 1207-1220. doi:10.1037/a0025883

Haslam, N. (2006). Dehumanization: An integrative review.
Personality and Social Psychology Review, 10, 252-264.
doi:10.1207/515327957pspr1003_4

Hasting, A. S., & Kotz, S. A. (2008). Speeding up syntax: On the
relative timing and automaticity of local phrase structure and
morphosyntactic processing as reflected in event-related brain
potentials. Journal of Cognitive Neuroscience, 20, 1207-1219.
do0i:10.1162/jocn.2008.20083

Hatton, E., & Trautner, M. N. (2011). Equal opportunity objectifi-
cation? The sexualization of men and women on the cover of
Rolling Stone. Sexuality & Culture, 15, 256-278. doi:10.1007/
s12119-011-9093-2

Heflick, N. A., & Goldenberg, J. L. (2009). Objectifying Sarah
Palin: Evidence that objectification causes women to be per-
ceived as less competent and less fully human. Journal of
Experimental Social Psychology, 45, 598-601. doi:10.1016/j.
jesp.2009.02.008

Heflick,N.A.,&Goldenberg,J.L.(2014).Seeingeyetobody: Theliteral
objectification of women. Current Directions in Psychological
Science, 23,225-229. doi:10.1177/0963721414531599

Hietanen, J. K., & Nummenmaa, L. (2011). The naked truth: The face
and body sensitive N170 response is enhanced for nude bodies.
PLoS ONE, 6, €24408. doi:10.1371/journal.pone.0024408

Holland, E., & Haslam, N. (2016). Cute little things: The objectifi-
cation of prepubescent girls. Psychology of Women Quarterly,
40, 108-119. doi:10.1177/0361684315602887

Hugenberg, K., Young, S., Rydell, R. J., Almaraz, S., Stanko, K.
A., See, P. E., & Wilson, J. P. (2016). The face of humanity:
Configural face processing influences ascriptions of human-
ness. Social Psychological and Personality Science, 7, 167-
175. doi:10.1177/1948550615609734

Jeffreys, H. (1961). The theory of probability (3rd ed.). Oxford,
UK: Oxford University Press.

Kubota, J. T., & Ito, T. A. (2007). Multiple cues in social percep-
tion: The time course of processing race and facial expres-
sion. Journal of Experimental Social Psychology, 43, 738-752.
doi:10.1016/j.jesp.2006.10.023

Langton, R. (2009). Sexual solipsism: Philosophical essays on por-
nography and objectification. Oxford, UK: Oxford University
Press.

Leys, C., Ley, C.,Klein, O., Bernard, P., & Licata, L. (2013). Detecting
outliers: Do not use standard deviation around the mean, use
absolute deviation around the median. Journal of Experimental
Social Psychology, 49, 764-766. doi:10.1016/j.jesp.2013.03.013

Loughnan, S., Haslam, N., Murnane, T., Vaes, J., Reynolds, C.,
& Suitner, C. (2010). Objectification leads to depersonali-
zation: The denial of mind and moral concern to objectified
others. European Journal of Social Psychology, 40, 709-717.
doi:10.1002/ejsp.755



36

Personality and Social Psychology Bulletin 45(1)

Loughnan, S., Pina, A., Vasquez, E. A., & Puvia, E. (2013). Sexual
objectification increases rape victim blame and decreases per-
ceived suffering. Psychology of Women Quarterly, 3, T455-
7461. doi:10.1177/0361684313485718

Maurer, D., Le Grand, R., & Mondloch, C. J. (2002). The many
faces of configural processing. Trends in Cognitive Sciences,
6, 255-260. doi:10.1016/S1364-6613(02)01903-4

McKone, E., Kanwisher, N., & Duchaine, B. C. (2007). Can
generic expertise explain special processing for faces? Trends
in Cognitive Sciences, 11, 8-15. doi:10.1016/].tics.2006.11.002

Meeren, H. K., van Heijnsbergen, C. C., & de Gelder, B. (2005).
Rapid perceptual integration of facial expression and emo-
tional body language. Proceedings of the National Academy
of Sciences, 102, 16518-16523. doi:10.1073/pnas.0507650102

Minnebusch, D. A., Keune, P. M., Suchan, B., & Daum, 1. (2010).
Gradual inversion affects the processing of human body
shapes. Neurolmage, 49, 2746-2755. doi:10.1016/j.neuroim-
age.2009.10.046

Minnebusch, D. A., Suchan, B., & Daum, 1. (2009). Losing your
head: Behavioral and electrophysiological effects of body
inversion. Journal of Cognitive Neuroscience, 21, 865-874.
doi:10.1162/jocn.2009.21074

Nummenmaa, L., Hietanen, J. K., Santtila, P., & Hyon4, J. (2012).
Gender and visibility of sexual cues influence eye movements
while viewing faces and bodies. Archives of Sexual Behavior,
41, 1439-1451. doi:10.1007/s10508-012-9911-0

Reed, C. L., Stone, V. E., Bozova, S., & Tanaka, J. (2003). The
body inversion effect. Psychological Science, 14,302-308. doi:
10.1111/1467-9280.14431.

Reed, C. L., Stone, V. E., Grubb, J. D., & McGoldrick, J. E. (2006).
Turning configural processing upside down: Part and whole body
postures. Journal of Experimental Psychology: Human Perception
and Performance, 32, 73-87. doi:10.1037/0096-1523.32.1.73

Righart, R., & de Gelder, B. (2007). Impaired face and body per-
ception in developmental prosopagnosia. Proceedings of the
National Academy of Sciences, 104,17234-17238.d0i:10.1073/
pnas.0707753104

Robbins, R. A., & Coltheart, M. (2012). Left-right holistic integra-
tion of human bodies. The Quarterly Journal of Experimental
Psychology, 65,1962-1974. doi:10.1080/17470218.2012.674145

Rossion, B., & Jacques, C. (2008). Does physical interstimulus variance
account for early electrophysiological face sensitive responses
in the human brain? Ten lessons on the N170. Neurolmage, 39,
1959-1979. doi:10.1016/j.neuroimage.2007.10.011

Schmidt, A. F. (2015). Response: Commentary “The sexualized-
body-inversion hypothesis revisited: Valid indicator of sex-
ual objectification or methodological artifact?” Frontiers in
Psychology, 6, Article 1360. doi:10.3389/fpsyg.2015.01360

Schmidt, A. F., & Kistemaker, L. M. (2015). The sexualized-body-
inversion hypothesis revisited: Valid indicator of sexual objec-
tification or methodological artifact? Cognition, 134, 77-84.
doi:10.1016/j.cognition.2014.09.003

Seitz, K. (2002). Parts and wholes in person recognition: Devel-
opmental trends. Journal of Experimental Child Psychology, 82,
367-381. doi:10.1016/S0022-0965(02)00106-6

Smolak, L., Murnen, S. K., & Myers, T. A. (2014). Sexualizing
the self: What college women and men think about and do
to be “sexy.” Psychology of Women Quarterly, 38, 379-397.
doi:10.1177/0361684314524168

Soria Bauser, D., Thoma, P., & Suchan, B. (2012). Turn to me:
Electrophysiological correlates of frontal vs. averted view
face and body processing are associated with trait empa-
thy. Frontiers in Integrative Neuroscience, 6, Article 106.
doi:10.3389/fnint.2012.00106

Stekelenburg, J. J., & de Gelder, B. (2004). The neural correlates of
perceiving human bodies: An ERP study on the body-inversion
effect. NeuroReport, 15, 777-780.

Tanaka, J. W., & Farah, M. J. (1993). Parts and wholes in face rec-
ognition. The Quarterly Journal of Experimental Psychology,
46, 225-245. doi:10.1080/14640749308401045

Tarr, M. (2013). Perception isn’t so simple. Commentary on
“Integrating sexual objectification with object versus per-
son recognition: The sexualized-body-inversion hypothesis
(Bernard et al., 2012).” Psychological Science, 24, 1069-1070.
doi:10.1177/0956797612474669

Vaes, J., Paladino, M. P., & Puvia, E. (2011). Are sexualized
women complete human beings? Why men and women dehu-
manize sexually objectified women. European Journal of
Social Psychology, 41, 774-785. doi:10.1002/ejsp.824

van Heijnsbergen, C. C. R. J., Meeren, H. K. M., Grezes, J., & de
Gelder, B. (2007). Rapid detection of fear in body expressions,
an ERP study. Brain Research, 1186,233-—241. doi:10.1016/j.
brainres.2007.09.093

Ward, L. M. (2016). Media and sexualization: State of empirical
research, 1995-2015. The Journal of Sex Research, 53, 560-
577. doi:10.1080/00224499.2016.1142496

Woodman, G. F. (2010). A brief introduction to the use of event-
related potentials in studies of perception and attention.
Attention, Perception, & Psychophysics, 72, 2031-2046.
doi:10.3758/APP.72.8.2031

Yin, R. K. (1969). Looking at upside-down faces. Journal of
Experimental Psychology, 81, 141-145. doi:10.1037/h0027474

Yovel, G., Pelc, T., & Lubetsky, 1. (2010). It’s all in your head:
Why is the body inversion effect abolished for headless bod-
ies? Journal of Experimental Psychology: Human, Perception
and Performance, 36, 759-767. doi:10.1037/a0017451



