10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27

28
29
30
31

32
33
34
35

Gender differences on body attentional bias

The influence of gender and body dissatisfaction on body-related attentional bias.
An Eye-Tracking and Virtual Reality study.

Bruno PORRAS-GARCIA? Marta FERRER-GARCIA?, Alexandra GHITA?,
Manuel MORENO®, Laura LOPEZ-JIMENEZ2, Alba VALLVE-ROMEU?, Eduardo
SERRANO-TRONCOSO® & José GUTIERREZ-MALDONADO?

a Department of Clinical Psychology and Psychobiology, University of Barcelona

b Department of Cognition, Development and Education Psychology, University of
Barcelona

¢ Child and Adolescent Psychiatry and Psychology Department, Hospital Sant Joan
de Déu of Barcelona

Department of Clinical Psychology and Psychobiology. Department of Cognition,
Development and Education Psychology. University of Barcelona, Passeig de la Vall
d’Hebron, 171, 08035 Barcelona, Spain

E-Mail: brporras@ub.edu
E-Mail: martaferrerg@ub.edu
E-Mail: alexandraghita@ub.edu

E-Mail: avallveromeu@gmail.com

E-Mail: lauralopji21@gmail.com

E-Mail: manelsg@gmail.com

E-Mail: jgutierrezm@ub.edu

Child and Adolescent Psychiatry and Psychology Department. Hospital Sant Joan de Déu
of Barcelona, Passeig Sant Joan de Déu 2, 08950, Esplugues de Llobregat, Spain.

E-Mail: eserrano@sjdhospitalbarcelona.org

- Corresponding author: José Gutiérrez Maldonado. Department of Personality,
Assessment and Psychological Treatments University of Barcelona, Passeig de la Vall
d’Hebron, 171, 08035 Barcelona, Spain. E-Mail: jgutierrezm@ub.edu

Conflict of interest: None of the authors of this paper have a financial arrangement or
affiliation with any product or services used or discussed in this paper.
Number of words- Abstract: 250

Number of words- Manuscript (excluding abstract, references, tables or figures): 4661


mailto:brporras@ub.edu
mailto:martaferrerg@ub.edu
mailto:alexandraghita@ub.edu
mailto:avallveromeu@gmail.com
mailto:lauralopji21@gmail.com
mailto:manelsg@gmail.com
mailto:jgutierrezm@ub.edu
mailto:eserrano@sjdhospitalbarcelona.org
mailto:jgutierrezm@ub.edu

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33

Gender differences on body attentional bias

Abstract
Objective: In the Attentional Bias (AB) phenomenon, Eating Disorder (ED) patients
show a tendency to pay more attention to self-attributed unattractive body parts than to
other body parts. However, little research has focused on gender differences in body-
related attention, controlling for body dissatisfaction (BD). This study aimed to assess
gender differences in AB toward specific weight- or non-weight-related body parts using
a Virtual Reality-based embodiment technique and an eye-tracking AB assessment.
Method: Forty-five women (23 with high BD and 22 with low BD) and 40 men (20 with
high BD and 20 with low BD) were subsequently embodied in three virtual avatars, the
first based on the participant’s actual measurements, the second being larger than the
participant, and the third being the same as the first avatar. The number of fixations and
complete fixation time on weight-related Areas of Interest (W-AOIs) and non-weight-
related Areas of Interest (NW-AOQIs) were recorded for the three-assessment time/avatars.
Results: The results showed a statistically significant interaction between gender and
time for total fixation time and number of fixations (p<.05). BD levels did not
significantly affect the results. Overall, women paid more attention to the W-AOIs than
men, who in turn paid more attention to the NW-AOIs. Furthermore, preliminary
evidence was found for an AB toward muscular-related AOIs among men. Conclusions:
This study provides new information about gender differences and BD in gaze pattern
behaviors. Future psychological ED assessments and treatments could take advantage of

the possibilities of Virtual Reality while real-time AB is objectively measured.

Keywords: attentional bias; gender; body image; virtual reality; eye-tracking.
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1. Introduction

Previous research suggests that Eating Disorder (ED) patients pay more attention to body-
related information than to other sorts of information (Rodgers & DuBois, 2016). This
phenomenon is known as Attentional Bias (AB) (Williamson, White, York-Crowe, &
Stewart, 2004). Specifically, ED patients tend to over-evaluate their shape and weight
(American Psychiatric Association, APA, 2013) by repeatedly checking and scrutinizing
their weight-related body parts or their general appearance, suggesting the presence of
dysfunctional body-related attention (Lee & Shafran, 2004). This behavior has also been
found in healthy women (Haase, Mountford, & Waller, 2011) and men (Walker,
Anderson, & Hildebrandt, 2009).

Other researchers have focused on studying the relationship between dysfunctional body-
related attention and body dissatisfaction (BD). BD has been reported to comprise
negative and dysfunctional cognitions and emotions (sadness, anger or disgust) related to
the way in which individuals evaluate and feel their own body (Cash & Brown, 1987,
Cash & Deagle, 1997; Grogan, 2016), and it may trigger significant avoidance or negative
body checking strategies (Legenbauer, Thiemann, & Vocks, 2014). Additionally, BD has
been found to be highly prevalent in young women and men in the American population
(Fiske, Fallon, Blissmer, & Redding, 2014), and is one of the most important risk factors
for the development and maintenance of ED pathology both in women (Stice, Ng, &
Shaw, 2010; Stice, Gau, Rohde & Shaw, 2017) and in men (e.g., Blashill, 2011; Dakanalis
et al., 2015).

Dysfunctional body-related attention presumably maintains BD by processing only body
information that is consistent with dysfunctional cognitive schema content (such as, I am

getting a fatter belly), while schema-inconsistent information is not equally noticed or
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processed, usually being visually neglected (Rodgers & DuBois, 2016; Tuschen-Caffier
et al., 2015; Williamson et al., 2004).

Previous studies have suggested that women with ED, and individuals with high BD
levels, tend to pay more attention to self-defined unattractive body areas, while healthy
participants tend to show a more general scanning behavior, covering either the whole
body or the most attractive body parts (Freeman et al., 1991; Jansen, Nederkoorn, &
Mulkens, 2005; Kerr- Gaffney, Harrison, & Tchanturia, 2019; Rodgers & DuBois, 2016;
Roefs et al., 2008; Tuschen-Caffier et al., 2015).

To date, most studies have assessed visual AB only in women, while little research has
focused on gender differences in body-related attention. Previous research suggests that
men and women show different ways of evaluating their appearance as a result of
different body image concerns. Thus, while women tend to check weight-related body
areas (e.g., the waist), men tend to check body areas associated with muscularity (e.g.,
the chest) (Alfano, Hildebrandt, Bannon, Walker, & Walton, 2011). Previous Eye-
tracking (ET) studies that have assessed AB for specific body parts found that both men
and women with a higher drive for thinness showed an AB toward weight-related body
parts, when they were exposed to pictures of young, attractive men and women (Hewig
et al., 2008). Similar results were found in weight-training men with high drive for
thinness who show AB toward their most unattractive body parts, when they were
exposed to pictures of their own body (Cordes, Vocks, Dusing, Bauer, & Waldorf, 2016).
Even though ET technology has recently proved to be a useful tool for assessing body-
related attention (Jiang & Vartanian, 2018; Smeets, Jansen, & Roefs, 2011; Tuschen-
Caffier et al., 2015) it also presents some important limitations, such as the lack of
external validity (Kredel, Vater, Klostermann, & Hossner, 2017). The use of Virtual

Reality (VR) technology may help to overcome this drawback by adding ET devices into
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the head-mounted display (HMD). The combination of the two technologies allows the
measurement of gaze patterns in real time, in an objective and accurate way, while the
individual is fully immersed in a VR scenario that simulates real-life situations (Hans-
Martin Lutz et al., 2017). Additionally, the use of VR-based embodiment techniques
provides the chance to create a real-size 3D simulation of the body of the participants
with their specific physical features (Gutiérrez-Maldonado, Ferrer-Garcia, Dakanalis, &
Riva, 2018) and feel their artificial body as their own body, in a paradigm known as full
body ownership illusion (Maselli & Slater, 2013).

In a recent pilot study, ET and VR technologies were used to assess gender differences in
AB using a VR-based embodiment procedure in which participants initially owned a
virtual body (VB) with their own body measurements, then a larger-size VB and a
repetition of the first VB (Porras-Garcia et al., 2018). In this preliminary study, a second
real-size VB condition was included in order to ensure that the anxiety that some
participants might experience after owning a larger-size VB (Ferrer-Garcia et al., 2017)
was reduced. The results showed that women paid significantly more attention to weight-
related body parts than men. Interestingly, the greatest gender differences in body-related
attention were found in the second real-size VB condition.

The aim of the current study was to provide further information about gender differences
and BD in body-related attention using the same design but with a larger sample. Thus,
eye-gaze behaviors toward specific weight or non-weight-related body parts were
assessed in women and men with high vs low BD levels while owning virtual avatars with
different body sizes.

Based on our previous research, it was expected that, regardless of the level of BD,
women would spend more time looking at weight-related body parts than non-weight-

related body parts, while men would show the opposite gaze behavior pattern, looking
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more at non-weight-related body parts. More specifically, it was expected to find the
greatest gender differences on body-related attention at the second real-size VB.
Additionally, it was expected that women with high BD would spend even more time
looking at weight-related body parts than women with low BD, while men with high BD
would spend more time looking at non-weight-related body parts than those with low BD,

in all virtual avatars with different body sizes.

2. Method

2.1. Participants

Eighty-five college students from the University of Barcelona, comprising 45 women
(Mage = 23.89, SD = 3.25, Mgwmi =22.24, SD =2.92) and 40 men (Mage =25.51, SD =3.88,
Memi =23.58, SD= 2.47), participated in the study. They were recruited through campus
flyers and advertisements in social network groups. The exclusion criteria were a self-
reported diagnosis of a current ED, a Body Mass Index (BMI) of less than 17 (moderate
thinness) or more than 30 (obesity; according to the World Health Organization (2004)),
or a self-reported current Severe Mental Disorder Diagnosis (e.g., schizophrenia or
bipolar disorder).

2.2. Instruments

An HMD HTC-VIVE containing an ET device (Pupil Labs) was used in this experiment.
Two pieces of software were used to develop the virtual simulations: Blender 2.78 v. to
create the virtual avatars (male and female avatars) and Unity 3D 5.5.v to develop the
object-oriented programming code and integrate the elements within a virtual
environment. The virtual environment consisted of a small room with a large mirror
placed on a wall 1.5 meters in front of the subject. This mirror was not visible at the

beginning of the experiment (first-person perspective) and was activated only during the
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third-person perspective condition. Both male and female avatars wore a standard black
t-shirt with black jeans, black trainers and a swimming cap to reduce the idiosyncratic
influence of hairstyle on each participant (see Figure 1.1).

2.2.1. Visual selective attention measures.

In accordance with the Weight Scale body items of the Physical Appearance State and
Trait Anxiety Scale questionnaire (PASTAS, Reed, Thompson, Brannick, & Sacoo,
1991), the same areas of interest (AOIs) were individually drawn onto a 2D frontal view
picture of the female or male avatar and were labeled as weight-related body-parts (W-
AOIs): i.e., thighs, buttocks, hips, stomach, legs, waist. Muscle tone was not included due
to the inability to reproduce it. The remaining body areas were labeled as non-weight-
related body parts (NW-AOISs): i.e., head, shoulders, arms, décolletage, neck and chest
(Figure 1.1). The participant’s visual fixation, defined as the visual act of sustaining one’s
gaze on a single location over a minimum duration (typically 100-200 ms) (Jacob & Karn,
2003), was estimated by the following variables:

- Number of fixations on AOIls: Number of available fixations on the specified area of
interest group (weight-related AOIs or non-weight-related AQOIs).

- Complete fixation time on AOIs: Sum of the fixation duration at the specified area of
interest group (weight-related body-parts or non-weight-related AOIs) in milliseconds. In

this study, the exact duration used to define a single fixation was 83ms.

2.2.2. Assessment of eating disorder-related attitudes:

- Eating disorder inventory (EDI-3; Garner, 2004). EDI-3 is a self-report questionnaire
used to assess ED symptomatology. It includes 12 scales and 91 items with a 6-point
Likert scale for each response, ranging from 0 (never) to 5 (always). In this study we only

used the Body Dissatisfaction (EDI-BD) scale. The EDI-BD scale, with 10 items,
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measures BD regarding the whole body or specific body parts, with a possible range of
scores from 0 to 4. This questionnaire presents robust validity indices, both in the original
version as well as in the Spanish version, and good reliability, with a Cronbach Alpha
that ranges from 0.74 to 0.96 (Elosua, Lopez-Jauregui & Sanchez-Sanchez, 2010). The
Cronbach Alpha value for the BD scale in this study was .825.

2.3. Procedure

This study was approved by the ethics committee of the University of Barcelona. Before
entering the study, participants sign an informed consent form that explained the
confidentiality of the data and the aim of the entire process. The confidentiality of the
data was also guaranteed by giving each subject a specific identification code. All
participants completed the EDI-BD. Then, they were weighed and measured to calculate
their BMI. Afterwards, a photo of the whole body of each participant was taken by the
researchers, using a camera. All participants were placed in a fixed position 2 meters from
the camera, in which they had to stand still with their arms slightly raised and legs slightly
apart. Each participant’s photo and virtual avatar were manually overlapped by adapting
the different dimensions of the virtual avatar (e.g., arms, legs, hip, waist, chest, stomach,
breast, shoulder...) to fit the silhouette of the participant. Finally, all participants were
exposed to the VR scenario displayed with an HMD (HTC-VIVE).

Each participant was exposed to three virtual bodies: the first with the same body size as
the participant (Real-size VB); the second 40% larger than the participant (Larger-size
VB); and finally, a repetition of the first avatar, with the same body size as the participant
(Real-size VB-2) (see Figure 1.2). In each of the three exposures, both procedures were
conducted in order to produce the full body ownership illusion (FBOI) and to measure

the gaze behavior.
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- Visuo-tactile stimulation procedure: To enhance the illusion of owning an avatar
with different body sizes, a visuo-tactile stimulation procedure was applied, consisting of
a series of continuous touches to specific body parts (15 seconds for each arm, 30 seconds
for the abdomen, and 15 seconds for each leg) by the researcher with one of the HTC-
VIVE controllers, while the participants looked at themselves (first-person perspective).
After a minute and a half, a mirror appeared on the wall in front of the avatar and the
participants were asked to look at the avatar reflected in the mirror while they repeated
the same tactile procedure (third-person perspective).

After the visuo-tactile stimulation procedure, FBOI levels were assessed in each VB
condition using a visual analog scale ranging from 0 (none) to 100 (completely).

- Eye-tracking assessment task: The device used to record the eye movements was
the Pupil Labs HTC Vive Eye-Tracking device, a 120 Hz contact-free binocular ET add-
on for the VR-Head Mounted Display (HTC VIVE) with a spatial accuracy of one degree
and a gaze precision of 0.08 degrees. The accuracy of the ET recordings was measured
using a nine-point calibration procedure. After the calibration and validation procedure,
participants were instructed to gaze at the avatar reflected in the mirror for 30 s while
spontaneous eye movements were recorded (a similar recording time was used in the
studies of Jansen et al., 2005; Roefs et al., 2008). Throughout this process participants
were advised to avoid abrupt head movements. As a cover story, they were told to remain
still while the virtual avatar position was being recalibrated.

2.4. Statistical analyses

Ogama software (Open Gaze Mouse Analyzer) was used to transform the ET raw data
into suitable quantitative data. An additional data transformation was conducted by
subtracting the difference between weight-related and non-weight-related AOIs (e.g., in

Fixation Points (W-AOIs: 25 - NW-AOIs: 10 = 15). Therefore, a positive outcome would
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mean that the participant had been looking more at the W-related body parts than at the
NW-related body parts, while a negative outcome would mean the opposite.

Likewise, women and men were divided into high vs low BD levels using the median
score of the EDI-BD as a cut-off point in both genders (Me-BD = 8 in women, Me-BD =
3 in men).

Three-way mixed multivariate analyses of variance (MANOVA) were conducted, with
two between-subject factors (the gender and BD level conditions), a within-subject factor
(the assessment condition) and two combined dependent variables — ET number of
fixations, and ET complete fixation time.

All assumptions for the analysis were met. There was a linear relationship between the
dependent variables, as assessed by scatterplots. Dependent variables were moderately
correlated, as assessed by the Pearson correlation (|r| < 0.9). Data for all the variables
were distributed normally, as assessed by the Kolmogorov-Smirnov test. There was
homogeneity of covariance matrices, as assessed by Box's M test (p = .014), and

homogeneity of variances, as assessed by Levene's Test (p > .05).

3. Results

3.1. Descriptive results

The following descriptive results for BD levels for women and men are reported. Means
(M) and standard deviation (SD) are stated for women with high BD (M = 14.35, SD
=.97) and low BD (M = 3, SD = .51), and men with high BD (M =9, SD = 1.10) and low
BD (M = .9, SD =.16) values. In addition, descriptive results of the two ET dependent
variables levels are specified for each experimental condition in Table 1.

3.2. Visual selective attention measures

10
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The three-way mixed MANOVA revealed no significant three-way interaction between
BD level*gender*time (F (4, 324) = .718, p = .579, Wilks' A = .982, partial n? = .009) in
the combined ET measures. However, there was a statistically significant two-way
interaction (F (4, 324) = 4.857, p= .001, Wilks' A = .889, partial n?> = .057) between
gender*time in the combined ET variables, with medium effect sizes (Cohen, 1988).
Follow up univariate two-way mixed ANOVAs were run (see table 2). These analyses
showed a statistically significant interaction effect (p<.05) between gender*time for both
number of fixations and complete fixation time, with medium effect sizes (Cohen, 1988).
Therefore, post-hoc pairwise comparisons were conducted. As shown in Table 3, there
were statistically significant gender differences in the three assessment conditions
(p<.05) for both number of fixations and complete fixation time. According to Cohen
(1988), effect sizes were large in all reported comparisons (1 °<.13).

Overall, women showed a higher number of fixations and spent more time looking at the
weight-related AOIs than men, while men showed a visual selective behavior toward the
non-weight-related AOIs (Figures 2.1 and 2.2). These significant gender differences were
especially noticeable in the third condition, when participants owned their real-size VB
for the second time, for both AB gaze variables.

Since men showed a higher number of fixations and a longer complete fixation time
toward non-weight-related AOIs, a multivariate post-hoc analysis was conducted in order
to assess whether an AB toward muscular-related body parts might explain this gaze
behavior. In accordance with the body items loading for muscularity of the Body Esteem
Scale (BES, Franzoi & Shields, 1984) and the Male Body Checking Questionnaire
(MBCQ, Hildebrandt, Walker, Alfano, Delinsky, & Bannon, 2010), muscular-related
body parts (M-AOIs) were labeled as: chest, arms, shoulders, abdomen, and lower-legs.

The remaining body areas were labeled as non-muscular-related body parts (NM-AQIs).

11
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Multivariate analyses reported no significant three-way interactions between BD
group*gender*time (F (4, 324) = 0.986, p = .413, Pillai’s Trace = .976.982, partial n?
=.012) on the combined ET measures. However, there were statistically significant two-
way interactions (F (4, 324) = 6.846, p = <.001, Pillai’s Trace = 0.856, partial n? = .075)
between gender*time on the combined ET variables, with medium effect sizes (Cohen,
1988).

Follow up univariate two-way mixed ANOVAs were run. These analyses showed a
statistically significant interaction effect (p<.05) between gender*time for number of
fixations and a marginally significant interaction effect (p =.059) for complete fixation
time (see table 2), with medium and small effect sizes (Cohen, 1988). Accordingly, there
were significant gender differences in the gaze behavioral patterns toward muscular- and
non-muscular-related body areas across the three conditions (table 3), and with a large
effect size (n?<.13), according to Cohen (1998). Overall, men showed a higher number
of fixations and spent more time looking at the muscular-related AOls, specifically when
they owned their real-size VB for the first and second times (figures 3.1 and 3.2). Women,

in turn, showed a clear AB to non-muscular-related AOIls across the three conditions.

4. Discussion

The current study confirmed the assumption that women and men evaluate their
appearance in different ways (Alfano et al., 2011), using an objective AB measure. As
expected, regardless of self-reported BD, women and men showed completely different
gaze behavior patterns toward their own body. Consistent with a previous pilot study
(Porras-Garcia et al., 2018), women showed a tendency to pay more attention than men
to weight-related body areas in all body size conditions, whereas men paid more attention

to non-weight-related body areas.

12
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In addition, an interesting visual tendency that was observed in the same pilot study, i.e.
that gender differences were higher when participants owned the real-size VB for the
second time compared with the previous VB size conditions (Porras-Garcia et al., 2018),
was confirmed in this study with a larger sample size and with a similar number of women
and men.

Several ET studies have found that adult women with ED showed AB toward self-
reported unattractive body areas, while healthy participants showed more general
scanning behavior over the entire body (Freeman et al., 1991; Jansen et al., 2005;
Tuschen-Caffier et al., 2015). Initially, our results did not seem to support these studies,
as overall women showed a tendency to focus on the weight-related body parts, being
these often self-reported as unattractive body areas or body areas of higher concern
(Janelle, Hausenblas, Ellis, Coombes, & Duley, 2009; Stanford & McCabe, 2002).
However, when we consider BD levels, and even though differences between high vs low
body-dissatisfied women and men did not reach statistical significance, we found that
women with high BD spent more time looking at weight-related body parts than women
with low BD, who in turn showed a general scanning behavior over the body comparable
to the visual behavior observed in other studies of healthy participants (Freeman et al.,
1991; Jansen et al., 2005; Tuschen-Caffier et al., 2015).

When we considered BD levels among men, we found interesting tendencies. Whereas
men with high BD spent more time and had a higher number of fixations looking at the
non-weight-related body areas, regardless of body size condition, men with low BD
showed a more fluctuant gaze behavior depending on the body size of the virtual avatar
that they owned. Thus, when they owned the larger-size VB, men with low BD showed a
more general scanning behavior over the whole body, compared to those with high BD.

These results may be attributed to an avoidance gaze behavior toward the weight-related

13
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body areas. A previous study found that being exposed to a larger-size VB elicited high
body anxiety levels in healthy women and men (Ferrer-Garcia et al., 2017). Accordingly,
this avoidance gaze behavior may be influenced by the high anxiety response to owning
a larger VB. Consistent with this hypothesis, previous studies on women found that higher
levels of dissatisfaction with specific body regions predicted less visual attention to those
regions (Lykins, Ferris, & Graham, 2014). Therefore, men with high BD may follow a
similar avoidance-type process when they own a larger-size VB.

Furthermore, the multivariate post-hoc analyses between muscular- and non-muscular-
related AOIs provide preliminary evidence for an AB related to muscularity in men. This
AB toward muscular-related body parts was especially noticeable when participants
owned their real-size VB for the first and second times. Our results support those of
previous studies that have found an AB toward muscular bodies (Cho & Lee, 2013; Jin,
et al., 2018), or toward muscular-related body parts (Nikkelen, Anschutz, Ha, & Engels,
2012) among men.

Interestingly, in the larger-size VB condition, men presented a slight change in their gaze
behavior, spending more time looking at non-muscular-related body parts than in the first
and second real-size VB conditions. A possible explanation for these results is that
slimness, as well as muscularity, is a significant body-related concern among men (Alfano
etal., 2011). Therefore, owning a larger-size VB may elicit body image concerns related
more to weight gain than to muscularity, resulting in an avoidance gaze behavior so as
not to attend to areas associated with weight (as can be seen in the previous analyses), or
muscularity — for instance the face, the neck or the hands.

Relatedly, the dichotomy between slimness and muscularity in men’s body image
concerns may also explain the differences when comparing weight/non-weight and

muscular/non-muscular-related AOI analyses, in which women showed a more evident

14
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and noticeable AB toward weight-related AOls, and men an AB toward muscular-related
AOls.

The greatest gender differences were found when participants owned the real-size VB for
the second time. These differences were found in both weight/non-weight and
muscular/non-muscular-related AOIs analyses. Curiously, these differences were based
on an increase in the number and duration of fixations on weight-related body parts only
in women, compared to the previous body size conditions. In contrast, men showed a
similar gaze behavior pattern toward non-weight/muscular-related AOIs, as in the first
real-size VB condition. One possible explanation for this is that, after owning the larger-
size VB, when participants owned their real-size VB for the second time, they did not see
it as their real body, but as a thinner body. This misperception of the body may be
elucidated by a visual adaptation effect (Challinor et al., 2017), which arises as a long-
term exposure to an extreme stimulus leads to seeing subsequent stimuli in a distorted
fashion (Challinor et al., 2017). In body image research, exposure to thin (fat) body
images resulted in perceiving the previously self-reported normal-sized body images as
fatter (thinner) than before (Robinson & Kirkham, 2014; Stephen, Sturman, Stevenson,
Mond, & Brooks, 2018; Winkler & Rhodes, 2005). Anecdotally, after exposure to a larger
VB, several women reported that when they owned their real-size VB for the second time,
it appeared thinner than it was the first time. Accordingly, gender differences in self-
reported FBOI levels were only observed in the third real-size VB condition, in which
men showed the same high FBOI levels as in the first real-size VB condition, while
women showed a significant fall in FBOI levels compared with the first real-size VB
condition. Therefore, we suggest that the visual adaptation effect may affect body-related
attention to specific body parts differently in women and men, with an increase in body

checking behaviors toward the body areas of higher concern (weight-related body parts)

15
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only in women, when they owned the self-perceived thinner-idealized VB (real-size VB-
2) for the second time. This misperception effect may not have equally affected body-
related attention in men.

Interestingly, women with high BD spent more time looking at the weight-related body
parts compared with women with low BD. These results are consistent with previous
studies that reported that women and men with a high drive for thinness showed AB
toward weight-related body parts when they were exposed to pictures of young, attractive
men and women (Hewig et al., 2008). Likewise, BD seems to be strongly associated with
an attentional preference toward idealized bodies over other types of bodies in both

genders (Cho & Lee, 2013; Joseph et al., 2016).

Some important limitations should be considered. First, neither BMI (Roefs et al., 2008),
nor drive for thinness levels (Cordes et. al., 2016; Hewig et al., 2008; Janelle, Hausenblas,
Fallon, & Gardner, 2003) were controlled in this study, although they have been
considered as important factors in body-related attention. Second, some of the body parts
labeled as non-weight-related AOIs (e.g., the arms or the chest) may also be affected by
an increase in weight, and thus considered as unattractive body parts. However, we
preferred to draw the weight-related AOIs based on a weight scale of an evidence-based
body anxiety questionnaire (PASTAS, Reed et al., 1991). Third, the BD levels reported
by our high body dissatisfied women and men corresponded to the 57th percentile of the
BD scale reported in a non-clinical sample of Spanish adults (Elosua, Lopez-Jauregui, &
Sanchez-Sanchez, 2010). Thus, the BD levels reported by our high BD participants
represent the typical medium to high BD levels among non-clinical samples in the

Spanish population. Therefore, it would have been necessary to recruit participants with
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higher levels of BD in order to provide a more exhaustive distinction of the BD levels
among women and men.

The present study initially focused on AB toward weight-related AOIs, since a
modification of the silhouette of the avatar was conducted, specifically by increasing the
shape of the weight-related body parts (larger-size VB). The findings regarding an AB
for muscular-related AOI in men should be explored further in future research by using
an experimental design which applies a modification of the shape of muscular-related
body parts, resulting in a realistic representation of a muscular or hyper-muscular VB. In
addition, future research should focus not only on assessing body-related AB, but on
modifying dysfunctional body-related AB as well. For instance, some previous studies
have already induced a temporary AB toward (un)attractive body areas in order to elicit
higher body satisfaction levels in women with high BD (Glashouwer, Jonker, Thomassen,
& de Jong, 2016; Jansen et al., 2016; Smeets et al., 2011). Therefore, future studies could
follow a similar approach by taking advantage of VR-based embodiment techniques, with
the aim of re-training dysfunctional body-related attention in individuals with high BD or
in ED patients while they own a virtual avatar with their real body measurements or with
a different body size.

This novel gender-based study provides new evidence on gender differences in visual
selective attention toward specific body parts, in which women showed a clear AB toward
weight-related body parts in comparison with men. Interesting preliminary findings are
also provided about a specific AB toward muscular-related body parts among men.

Even though there were no statistically significant differences between high vs low body-
dissatisfied women and men in any of the body size conditions, our results suggest that

BD may play an important role in eye-gaze behaviors toward weight-related body parts.
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As stated in previous studies, BD is considered a core feature of ED pathology among
women (e.g., Stice et al., 2017) and men (e.g., Blashill, 2011; Dakanalis et al., 2015).
Achieving a better understanding of the mechanisms underlying and maintaining BD,
such as a dysfunctional body-related attention (Rodgers & DuBois, 2016), is essential to
the design of future psychological ED assessment and treatments. Clinical interventions
aiming to modify BD may be able to draw on our findings in order to design specific
gender-based interventions that aim to retrain dysfunctional body-related attention in
different ways in women and men with ED.

In addition, by combining VR with ET devices, future ED assessments and treatments
could take advantage of the innumerable possibilities of VR (e.g., owning a VB with the

same measurements) while real-time visual attention is objectively measured.
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Tables

Table 1. Descriptive outcome means (M) and standard deviation (SD) of the Eye-
tracking measures stated in body dissatisfaction (BD) levels among women and men, at
the different assessment time conditions.

Weight and non-weight-related

Muscular and non-muscular-

AOls related AOls
Complete fixation Number of Complete fixation Number of
time fixations time fixations
M (SD) M (SD) M (SD) M (SD)
F\',&%';nfr? 3188.96 (8299.13)  9.35 (19.156) | -3767.35 (5120.22)  -9.78 (11.50)
. LowBD 51018 (6200.84)  7.55(13.917) | -1470.41 (6104.14)  -6.68 (12.71)
Real-size ~ women
VB HighBD -10132.30 1761.45
men (10503,54) 15051385 | (10018.28) 80 (3.46)
WD 884250 (6568.67) -15.90 (13.94) | 7120 (6058.58)  1.30(1177)
':'V%%Er? 208074 (7227.64)  9.26 (16.67) | -3447.96 (4112.89)  -8.35 (10.74)
LowBD 56 64 (8118.01)  8.05(14.61) | -4319,32 (3835.59)  -10.27 (10.92)
Larger- women
size VB i
H'%ZED -7305.70 (5855.99)  -15.90 (12.63) | -1350,55 (5511.51)  2.30 (10.76)
Lor‘r’]"eED -2349.50 (6442,50)  -4.35(13.59) | -32.50 (5582.20)  2.60 (10.00)
':'V%rr‘nfr? 8428.87 (10422.67)  21.17 (26.81) | -7858.78 (7096.81) -21.30 (17.89)
_ LowBD 543541 (6454.34)  14.55 (15.04) | -5000.27 (8321.36)  -18.95 (18.57)
Real-size ~ women
VB2 High BD -15.80
DD -BLBOS(LBALIE)  ogn -389.60 (6326.66)  2.30 (10.76)
Low BD -10098 55 -23.00
wE (10326 68 (pap | 1165.40(6823.43)  6.80 (1481)

Note: Women with high (n=23) vs low (n=22) body dissatisfaction levels, men with high (n=20)
vs low (n=20) body dissatisfaction levels. Different assessment time (1% — real-size virtual body,
2" _ larger-size virtual body and 3 — real-size virtual body second time). VB= Virtual body.

AOIs= Areas of Interest group.
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Table 2. Two-way mixed univariate analyses of variance (ANOVA) comparing
gender and the different assessment time.

Weight vs non-weight-related Muscular vs non-muscular-related AOls
AOIS (gender*time) (gender*time)
F p n’ F p n’
Complete fixation ¢ 19 gog» 069 2.884 059 034
time
Number of fixations 6.019 <.001* .090 12.46 <.001* 133

Note: Gender and the different assessment times (1% — real-size virtual body, 2" — larger-size
virtual body and 3" — real-size virtual body second time). AOIs= Areas of Interest group. *
Significant p values < 0.05.

Table 3. Post-hoc analyses (pairwise comparison) of gender differences at the different
assessment times.

Weight vs non-weight related AOIS

1% real-size VB 2" larger-size VB 3 real-size VB-2
Women vs Men Women vs Men Women vs Men
F p n’ F p n? F p n’

Complete
fixation 42.074 <.001*  .342 16.885 <.001* 172 45665 <.001* .361
time

Number of
l.J . 50.383 <.001*  .383 35.281 <.001* .303 68.240 <.001* 457
fixations
Muscular vs non-muscular-related AOls

1% real-size VB 2" larger-size VB 3" real-size VB-2

Women vs Men Women vs Men Women vs Men

F p n’ F p n’ F p n’
Complete
fixation 5.407 .023 .063 9.444 .003 104 18969 <.001* .190
time
Number of
L 13.892 <.001* .190 25.131 <.001* .237 50563 <.001* .384
fixations

Note: VB = Virtual Body. * Significant p values < 0.05.
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Figure captions

Figure 1.1. Visual description of the weight-related and non-weight-related Areas of Interest
(AOIs), in the female and male virtual avatars.

Figure 1.2 Experimental design. Two between-subjects gender and BD levels conditions (high
vs low body dissatisfaction), a within-subject assessment time condition (real-size virtual body
(VB), larger-size VB and real-size VB-2) and reported dependent variables (eye-tracking
measures).

Figure 2.1 and 2.2. Gender differences in mean complete fixation time, in milliseconds (ms),
and number of fixations at weight vs non-weight-related Areas of Interest (AOIls), for each
assessment time condition. Error bars represent standard error (SE), based on 2SE.

Figure 3.1 and 3.2. Gender differences in mean complete fixation time, in milliseconds (ms),
and number of fixations at muscular vs non-muscular-related Areas of Interest (AOIs), for each
assessment time condition. Error bars represent standard error (SE), based on 2SE.
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