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The extrastriate body area (EBA) and the fusiform body area (FBA) are selectively activated by viewing
human bodies. However, the role of these functionally defined brain areas in self—other discrimination is still
unresolved. Thirty-one females were presented with 16 pictures of their own body and another body in a bikini
and with scrambled images while fMRI was performed. Moreover, standardized stimulus material was used in
order to localize the EBA and FBA. Region-of-interest analysis showed an enhanced BOLD response to the
self-images relative to the non-self-images in the right EBA and FBA. The right EBA and FBA are activated
differently by viewing oneself and others and might thus play a role in visual self—other discrimination.

Since humans are a highly social species, we devote a
great deal of attention to others surrounding us, meaning
that self—other discrimination is crucial for social func-
tioning. Consequently, the neuronal basis of general self-
referential processing in various domains has been exten-
sively studied in cognitive neuroscience (for a review, see
Northoff et al., 2006). However, specific knowledge about
the neural systems underlying visual self—other discrimina-
tion is limited. Evidence from recent research suggests that
multiple brain areas seem to be involved in self-recognition
(Sugiura et al., 2006). For example, a recent meta-analysis
integrating the findings of nine fMRI studies indicated
that the left fusiform gyrus, the bilateral middle and infe-
rior frontal gyri, and the right precuneus were consistently
activated by visual processing of one’s own face (Platek,
Wathne, Tierney, & Thomson, 2008). In contrast to the
relatively high number of studies on visual self-perception
of the face, the processing of the rest of the body has not
received as much attention in cognitive neuroscience, even
though the body also provides substantial information,
including identity, gender, and emotion (Chan, Peelen, &
Downing, 2004; Gillihan & Farah, 2005).

In the context of the visual processing of the human
body in general, distinct regions in the human cortex that
respond selectively to certain body stimuli have been
identified. Whereas the fusiform face area (FFA) and the
occipital face area (OFA) respond to human faces (Dri-

cot, Sorger, Schiltz, Goebel, & Rossion, 2008; Kanwisher,
McDermott, & Chun, 1997; Puce, Allison, Asgari, Gore,
& McCarthy, 1996), the extrastriate body area (EBA) and
the fusiform body area (FBA) are activated by viewing
images of the human body (Downing, Jiang, Shuman, &
Kanwisher, 2001; Peelen & Downing, 2007). The EBA
is bilaterally located in the lateral occipitotemporal cor-
tex, and the FBA can be found adjacent to the FFA in
the fusiform gyrus (Downing, Chan, Peelen, Dodds, &
Kanwisher, 2006; Peelen & Downing, 2007). These two
body-selective brain areas respond to a wide range of vi-
sual body depictions. For example, it was demonstrated
that EBA activity is elicited by visual stimulation with
images of humans presented in various formats, such as
photographs, stick figures, or silhouettes. Moreover, the
EBA response to nonhuman mammals has been shown
to be weaker than that to human bodies, but stronger than
that to objects (e.g., Downing et al., 2001), suggesting that
the EBA activation is elicited by objects that have a body
plan resembling that of human beings (Peelen & Down-
ing, 2007).

The selectivity of the EBA and of the FBA for the
human figure raises the question of whether these two
body-selective brain areas have properties of extracting
visual information about oneself and other individuals and
thus play a role in self—other discrimination. For the EBA,
identity-dependent differences in the processing of one’s
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own body and other complete bodies have been tested in
three studies to date (Chan et al., 2004; Hodzic, Muckli,
Singer, & Stirn, 2009; Saxe, Jamal, & Powell, 2006). Two
of them differentiated between an egocentric viewpoint,
which is consistent with the usual perspective when one
looks at one’s own body, and an allocentric viewpoint,
which is in accordance with the perspective of looking at
another person. In both studies, an enhanced activation of
the right EBA was found from the allocentric perspective
when bodies (Chan et al., 2004) or hands and feet (Saxe
et al., 2006) were viewed, whereas in the EBA of the left
hemisphere, no such viewpoint-dependent difference was
observed. In contrast to Saxe et al., who did not use pho-
tographs of the participants themselves, Chan et al. fur-
ther differentiated between pictures of oneself and those
of another person and did not find differences in the EBA
activation in either hemisphere. This result is in line with
the findings of a recent study by Hodzic et al., in which
the comparison of neuronal responses to looking at one’s
own body and another’s body did not reveal different acti-
vations in the EBA. From these results, it was concluded
that the EBA is involved in the analysis of body-related
information in general but that the properties selected by
the EBA might not be sufficiently detailed to differentiate
between self and others and, thus, the EBA does not seem
to have an ability to recognize oneself (Chan et al., 2004;
Hodzic et al., 2009). However, in another study in which
exclusively body parts and no complete bodies were used
as stimulus materials (Myers & Sowden, 2008), a more
pronounced response in the right EBA was found, indicat-
ing that the EBA might be selectively sensitive to images
of one’s own body and another person’s body. For this rea-
son, it has to be considered that in the studies conducted
so far in which complete bodies were used as stimulus
materials, relatively small and heterogeneous samples of
participants of both sexes were examined and the statis-
tical approaches used might not have been sufficiently
sensitive to detect possibly existing moderate stimulus-
specific differences.

On the basis of these considerations, the aim of the
present study was to investigate, with female partici-
pants, differences in the processing of photographs of
one’s own body and another female’s body with a larger
and more homogeneous sample. In addition, positive
and negative affect elicited by looking at the various
body stimuli was considered, since self-relatedness has
been shown to be associated with the valence and inten-
sity of emotions in subcortical brain regions underlying
emotion processing (Northoff et al., 2009). Taking into
account previous research (Myers & Sowden, 2008), we
hypothesized that in a region-of-interest (ROI)-based
analysis, looking at one’s own body would lead to a
more pronounced activity in the EBA and FBA, as com-
pared with viewing another female. Furthermore, on the
basis of the results of a meta-analysis integrating the
findings of studies on visual self-recognition regard-
ing one’s face (Platek et al., 2008), we predicted that in
a whole-brain analysis, viewing oneself would elicit a
stronger reaction in the precuneus and the middle and

inferior frontal gyrus, as compared with looking at an-
other female’s body.

METHOD

Sample

The sample consisted of N = 31 healthy females, who were re-
cruited by university announcements. Inclusion criteria for partici-
pation in the study were female sex, an age of 18—50 years, and being
right-handed, as assessed by the Edinburgh Inventory (Oldfield,
1971). Persons were excluded if they had metal parts in their body,
were pregnant, had a history of neurological disease, or suffered
from claustrophobia. Furthermore, females with obesity or any form
of eating disorder were excluded from the study on the basis of their
scores on the Eating Disorder Examination Questionnaire (Fairburn
& Cooper, 1993; Hilbert, Tuschen-Caffier, Karwautz, Niederhofer,
& Munsch, 2007), since previous research had demonstrated abnor-
malities in the EBA morphology (Suchan et al., 2010) and function-
ality (Uher et al., 2005) of individuals with eating disorders.

Stimuli

For the present study, one set of photographs of the participant’s
own body and one set of photographs of the body of an unknown
female were used. In addition, one set of scrambled images (puz-
zle) was included, which was generated from the pictures of the
unknown female’s body in order to provide a visual input compa-
rable to the target stimuli. For each participant, the photographs
were taken in the same room under standardized conditions, with
the participants wearing a uniform pink bikini of the same style
from the same manufacturer in their size. Each participant was
photographed from 16 perspectives (front, back, right, left, and
the 12 between perspectives) without the head, since previous
research had demonstrated that exposing the face decreased ac-
tivation of the EBA (Morris, Pelphrey, & McCarthy, 2006). The
photographs of the participant’s own body and those of the other
female’s body, as well as the scrambled images, were presented
using a block design without repetition of the same block. Each
of the three sets of 16 photographs was presented three times.
Within the blocks, each photograph was presented for 3 sec in
a random order, resulting in a duration of 48 sec for one block.
Before each block, a slide was shown that indicated which kind
of pictures would be shown next (see Figure 1). Between each
block, a fixation cross was presented for 48 sec in order to enable
the BOLD response to return to the baseline. In addition, after the
above-mentioned sets of stimuli had been presented, standardized
pictures of bodies (photographed without the head) and chairs,
as provided by Downing et al. (2001), were presented to the par-
ticipants in order to locate the EBA (www.bangor.ac.uk/~pss811/
page7/page7.html).

Image Acquisition

Images were acquired on a 1.5-T Symphony scanner (Siemens,
Erlangen, Germany). A total of 440 T2-weighted EPI images cov-
ering the whole brain and omitting parts of the cerebellum were
acquired in each condition. Each volume consisted of 25 slices of
3 mm (interslice gap: 1 mm). The repetition time (TR) was 80 msec
per slice (total TR = 2,000 msec), with an echo time (TE) of 40 msec
and a flip angle of 90°. In addition, high-resolution T1-weighted im-
ages with a voxel size of 1 X 1 X 1 mm, using a TR = 2,110 msec,
aTE = 3.93 msec, and a flip angle of 15°, were acquired to support
localization and coregistration of the functional data.

Questionnaire Data

For the purpose of assessing positive and negative affect when the
participants looked at photographs of their own body and the other
body presented on a computer screen directly after the scanning
session, the Positive and Negative Affect Schedule (Krohne, Eg-
loff, Kohlmann, & Tausch, 1996; Watson, Clark, & Tellegen, 1988)
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Scrambled
images

16 X 3 sec

Figure 1. Stimulus materials.

was administered. The scale is composed of 20 items, of which 10
items cover positive affect (e.g., “interested”) and 10 items refer to
negative affect (e.g., “scared”). The participants had to indicate, on a
scale ranging from 1 (not at all) to 5 (very much), the extent to which
each of the listed thoughts emerged during the presentation of the
pictures. The internal consistency on the Positive and Negative Af-
fect Schedule (Cronbach’s a) ranges from a = .85 to a = .86.

Procedure

The participants were informed about the study and gave their
written consent. Afterward, each participant was photographed
from 16 perspectives under strictly constant conditions. Following
this, the scanning session was performed, and each participant was
asked whether she had looked at the pictures and had not closed her
eyes. Next, the sets of photographs of the participant’s own body,
of the other female’s body, and the scrambled images, which had
been presented to the participants previously in the scanner, were
again shown to the participants on a laptop computer. Immediately
after the presentation of each of the three sets of photographs, the
participants were asked to answer the Positive and Negative Affect
Schedule in order to assess the emotions that they had experienced
when viewing the photographs. The study protocol was approved by
the local ethics committee.

Statistical Analyses

Brain-imaging data were analyzed using SPM 8. Analysis began
with slice time correction, followed by motion correction. Each of
the scans was realigned to the first scan of the session. All acquired
images were normalized to the standard brain of the Montreal Neu-
rological Institute (MNI) as provided by SPM 8. Afterward, images
were smoothed using a Gaussian kernel of 8 mm. A general linear
model was applied to these data. Contrasts of target stimuli, with
the fixation condition serving as an implicit baseline, were calcu-
lated in the first-level analysis. First-level contrast images of bodies
against chairs (stimulus materials as provided by Downing et al.,
2001) were fed into a second-level analysis using a one-sample
t test in order to localize the two body-selective brain areas. All
the analyses treated subjects as a random effect. Since the signal
changes in the right and the left EBA and FBA were considered,
the ROI-based analyses are a series of four analyses. The percent-
ages of signal changes to the three stimulus conditions were ex-
tracted using the Marsbar software package (marsbar.sourceforge
.net/) for each of the three conditions. Using the SPSS 17 software

package, signal changes were compared using a three-way ANOVA
with the factors of stimulus (own body, other female’s body, and
scrambled images), region (EBA and FBA), and side (right and
left hemisphere). In order to follow up the three-way interactions,
an additional two-way ANOVA was calculated separately for the
EBA and the FBA. Post hoc one-sample ¢ tests (repeated measures)
were calculated separately for each hemisphere in order to further
specify the results. In a further analysis, contrast images of looking
at one’s own body and of looking at the other female’s body were
fed into second-level one-sample ¢ tests in order to look for identity
effects. In a first step, a mask was used that allowed us to focus on
the right and the left EBA and FBA on the basis of the localizer
analysis mentioned above. Within the mask, data were thresholded
at p < .001 (uncorrected), with an extent threshold of 8 voxels. In
a second step, a whole-brain analysis was performed using a family-
wise error (FWE) correction. In this analysis, data were thresholded
at p < .05, with an extent threshold of 8 voxels. The resulting co-
ordinates were transformed into the space defined by Talairach and
Tournoux (1988), using the algorithm suggested by Brett (http://
imaging.mrc-cbu.cam.ac.uk/downloads/MNI2tal/mni2tal.m). Dif-
ferences between the conditions in the scores on the Positive and
Negative Affect Schedule were analyzed using one-sample ¢ tests
(repeated measures). For the two scales of the Positive and Negative
Affect Schedule, we correlated (Pearson coefficient) the difference
between the conditions of looking at one’s own body and the other
female’s body with the difference in the signal changes between
these two conditions in the EBA and in the FBA.

RESULTS

Sample Characteristics

The mean age of the N = 31 females was M = 27.06
years (SD = 7.94). The sample showed a mean body
height of M = 168.81 cm (SD = 0.06) and a mean body
mass index of M = 20.51 kg/m2 (SD = 4.36).

Localization of the EBA and FBA

When the brain responses to looking at the standard
body pictures used as target stimuli and the chairs used
as control stimuli (Downing et al., 2001) were compared
in order to localize the two body-selective brain areas
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Table 1
Comparison of Activation Maps in Response to Viewing Pictures of Various
Human Bodies and Chairs (Downing, Jiang, Shuman, & Kanwisher, 2001)
As Localizer Stimuli in Order to Determine the Extrastriate Body Area
and the Fusiform Body Area, Using a One-Sample 7 Test
(Random Effects Analysis; p < .001, Uncorrected)

Probable

Brodmann ~_ MNI Coordinates
Structure Area X y z k t Value

Bodies > chairs

Middle occipital gyrus 19 48 74 4 1,151 6.96
Inferior temporal gyrus - 48 =72 —4 6.35
Middle temporal gyrus 39 44  —66 18 5.20
Fusiform gyrus 37 40 —48 22 162 5.83
Middle temporal gyrus 37 —42 —64 6 385 5.27
Superior temporal gyrus 22 —48  —60 16 4.49
Middle temporal gyrus 39 =52 —68 12 4.48
Anterior cingulate 25 0 14 —4 12 4.79
Postcentral gyrus 5 44  —44 64 19 4.76
Inferior temporal gyrus 37 —-40 —-66 —10 18 4.59
Precentral gyrus 6 38 —4 32 29 4.39
Precentral gyrus 6 32 2 32 4.15

Note—MNI coordinates, coordinates according to the reference brain of the Montreal
Neurological Institute provided by SPM 8; k, number of voxels in a cluster.

EBA and FBA, higher activations were found in the right
middle occipital gyrus (BA 19), the bilateral inferior tem-
poral gyrus (BA 37), the bilateral middle temporal gyrus
(BAs 37, 39), the right fusiform gyrus (BA 37), the left
superior temporal gyrus (BA 22), the medial anterior cin-
gulate (BA 25), the right postcentral gyrus (BA 5), and
the right precentral gyrus (BA 6). Signal changes from
the whole cluster were extracted for the following coordi-
nates: x = 42,y = — 64,z = 6 for the right EBA; x = —42,
y = —64,z = 6 for the left EBA; x =40,y = —48,z =
—22 for the right FBA; andx = —40,y = —48,z = =22
for the left FBA (MNI coordinates; see Table 1).

Percentages of Signal Changes
in the EBA and FBA

The three-way ANOVA with the signal changes lo-
cated by the standard stimuli (Downing et al., 2001) as
dependent variables revealed a significant three-way
stimulus X region X side interaction [F(2,58) = 3.79,
p = .028], as well as significant two-way stimulus X side
[F(2,58) = 6.78, p = .002] and region X side [F(1,29) =
11.44, p = .002] interactions. The stimulus X region in-
teraction [F(2,58) = 1.66, p = .199] was not significant.
The main effects of stimulus [F(2,58) = 75.87, p < .001],
region [F(1,29) = 27.20, p < .001], and side [F(1,29) =
17.75, p < .001] were significant. To follow up the three-
way interaction, additional tests were conducted for the
EBA and the FBA separately.

For the EBA, the two-way ANOVA revealed a significant
stimulus X side interaction [F(2,29) = 33.18, p < .001],
as well as significant main effects of stimulus [F(2,29) =
90.07, p < .001] and side [F(1,30) = 96.85, p < .001].
The post hoc  tests revealed stronger signal changes in-
duced by viewing one’s own body [M = 0.1296, SD =
0.0441; +(30) = 15.00, p < .001] and the other female’s
body [M = 0.1162, SD = 0.0390; #(30) = 10.56, p <
.001], as compared with viewing the scrambled images

(M = 0.0138, SD = 0.0323). The direct contrast between
the condition of looking at one’s own body and the other
female’s body indicated a stronger activation of the right
EBA when one’s own body was viewed [#(30) = 2.14,
p = .041]. For the left EBA, the post hoc ¢ test revealed a
higher activation in the conditions of looking at one’s own
body [M = 0.0592, SD = 0.0335; #(30) = 7.96, p < .001]
and at the other female’s body [M = 0.0537, SD = 0.0323;
t(30) = 5.88, p < .001], as compared with viewing the
scrambled images (M = 0.0005, SD = 0.0311). The con-
trast in EBA activation in the left hemisphere between
looking at one’s own body and the other female’s body
revealed no statistically significant difference [#(30) =
1.11, p = .275; see Figure 2].

In the two-way ANOVA for the FBA, the stimulus X side
interaction [F(2,28) = 0.14, p = .871] and the main effect
of side [F(1,29) = 0.54, p = .469] did not reach the sig-

.30
Il Own body

.25 | @ Otherbody ~  |----er-ereeiies (E— Xe.oonn L
[0 Scrambled images 1

Left EBA

Right EBA

Figure 2. Percentages of signal changes in the right and left ex-
trastriate body area (EBA) in the three stimulus conditions (MNI:
right hemisphere, x = 42,y = —64, z = 6; left hemisphere, x =
—42,y = —64,z=6). p<.05. Tp<.001.
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Figure 3. Percentages of signal changes in the right and left
fusiform body area (FBA) in the three stimulus conditions (MNI:
right hemisphere,x = 40,y = —48,z = —22; left hemisphere,x =
—40,y = —48,z = —22). "p<.05. “p <.001.

nificance level, but the main effect of stimulus [F(2,28) =
53.31, p < .001] was significant. Post hoc ¢ tests for the
right FBA revealed a more pronounced activation on the
right side in the conditions of looking at one’s own body
[M = 0.1419, SD = 0.0689; #(29) = 9.03, p < .001] and
at the other female’s body [M = 0.1169, SD = 0.0646;
t(29) = 6.12, p < .001], as compared with viewing the
scrambled images (M = 0.0392, SD = 0.0350). The con-
trast between the condition of viewing one’s own body
and the other female’s body indicated a stronger activation
of the right FBA for looking at one’s own body [#(29) =
2.80, p = .009]. Post hoc ¢ tests for the left FBA revealed
stronger signal changes induced by viewing one’s own
body [M = 0.1364, SD = 0.0943; t(30) = 6.69, p < .001]
and the other female’s body [M = 0.1135, SD = 0.0761;
t(30) = 4.03, p < .001], as compared with viewing the
scrambled images (M = 0.0424, SD = 0.0624). The direct
comparison between the activation of the FBA in the left
hemisphere between looking at one’s own body and the
other female’s body was not significant [£(30) = 1.45,p =
.158; see Figure 3].

‘Whole-Brain Analysis

Own body > other body. Within the mask, we found
stronger activations in the right EBA (x = 54, y = —58,
z = —4; k [number of voxels in cluster] = 39; t = 3.89)
and in the right FBA (x = 36,y = —46,z = —20; k = 100;
t = 3.77) for looking at one’s own body, as compared with
viewing the other female’s body. In the FWE-corrected
whole-brain analysis contrasting brain activations in the
condition of looking at pictures of one’s own body with
those in the condition of viewing the images of the other
female, stronger activations were found in the right ante-
rior cingulate (x = 6,y = 28,z = 22; k = 93; t = 6.68)
and in the right claustrum extending to the insula (x = 34,
y=—2,z=14; k= 45; t = 6.64; see Figure 4).

Other body > own body. No brain region was found
to be activated more strongly for looking at the pictures of
the other female’s body, as compared with viewing one’s
own body, either in the hypothesis-driven ROI analysis
using the bilateral mask for the EBA and FBA or in the
FWE-corrected whole-brain analysis.

Positive and Negative Affect Schedule

Positive affect. As indicated by the data of the Posi-
tive and Negative Affect Schedule, higher positive affect
scores were observed for looking at one’s own body [M =
24.39,8D = 6.21;t(30) = 6.23, p < .001] and at the other
female’s body [M = 22.45, SD = 6.00; £(30) = 4.90,p <
.001], as compared with viewing the scrambled images
(M =16.77,SD = 6.52). When we directly compared the
conditions of viewing one’s own body, as compared with
the other female’s body, a higher degree of positive affect
was found for looking at one’s own body [#(30) = 2.39,
p = .024].

Negative affect. Significantly higher scores in the con-
dition of looking at one’s own body (M = 15.00, SD =
5.67), as compared with viewing the scrambled images
[M = 10.90, SD = 1.42; £(30) = 4.11, p < .001], were
found for negative affect. No differences were observed
between the conditions of looking at the other female’s
body (M = 12.03, SD = 4.17) and viewing the scrambled
image [#(30) = 1.58, p = .125]. When viewing one’s own
body, as compared with viewing the other female’s body,
the participants displayed significantly higher negative
affect scores [#(30) = 4.30, p < .001].

Correlational Analyses

The difference between the affective responses to look-
ing at one’s own body and at the other female’s body did
not significantly correlate with the activation difference
between viewing one’s own body and the other female’s
body, on the basis of the extracted signal changes in the

Figure 4. Activation differences depicting the own body > other
body contrast in a whole-brain analysis.
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right EBA (positive affect, » = .057, p = .761; negative
affect, r = .088, p = .637), the left EBA (positive affect,
r= —.010, p = .956; negative affect, r = .229, p = .216),
the right FBA (positive affect, » = —.142, p = .455; nega-
tive affect, = .000, p = .999), and the left FBA (positive
affect, » = —.033, p = .859; negative affect, » = .138,
p = .459).

DISCUSSION

The aim of the present study was to shed light on dif-
ferences in activation in the EBA and the FBA elicited
by visual processing of one’s own body and another fe-
male’s body in healthy females. Since the EBA and FBA
are functionally, rather than anatomically, defined brain
areas, we located the bilateral EBA and FBA using the
stimulus materials provided by Downing et al. (2001) in
order to extract the signal changes in the various condi-
tions and to compare them. In these analyses, identity-
dependent differences, with a higher neuronal response
for looking at one’s own body than for viewing the other
female’s body, emerged in the right EBA and FBA. This
finding was confirmed by the hypothesis-driven ROI anal-
ysis using the bilateral mask covering the EBA and FBA.
These results, suggesting that the right EBA response dif-
fers depending on whether one is viewing oneself or an-
other person, stand in contrast to the findings of previous
research demonstrating no differences in the EBA activa-
tion between looking at one’s own body and another per-
son’s body (Chan et al., 2004; Hodzic et al., 2009), which
might be attributable to methodological aspects. Beyond
differences in stimulus material (e.g., photographs taken
with participants dressed in jeans and a T-shirt in the study
by Chan et al. [2004] vs. in a bikini in the present study)
and in statistical approaches, the size and composition of
the samples might explain the conflicting results, since
the sample examined in the present study was larger and,
due to the restriction to females, more homogeneous. In
view of this, and because the differences in EBA and FBA
activation between the participants’ looking at the pictures
of their own body, as compared with those of the other
female’s body, were quantitatively rather small in relation
to the EBA and FBA responses in general, a relatively
high statistical power seems to be necessary to detect
these apparently moderate differences. Our results are in
accordance with those of Myers and Sowden (2008), who
reported an enhanced EBA activation on the right side to
viewing oneself; however, in contrast to the present study,
they used body parts and not whole bodies as stimulus
materials. The findings of the present study regarding the
laterality of the responses of the two body-selective brain
areas to viewing oneself can be regarded in the context of
the results in Chan et al. and Saxe et al. (2006), insofar as
these previous studies consistently reported an enhanced
activation of the EBA in the right hemisphere, but not in
the left hemisphere, from the egocentric, as compared with
the allocentric, perspective. Chan et al. suggested that the
preference in the right hemisphere for allocentric views
may indicate an early stage in the social visual system.

These results beg the question of which mechanisms
this self—other difference in the activity of the right EBA
and FBA is based on. Since a previous study by Peelen,
Atkinson, Andersson, and Vuilleumier (2007) showed that
emotional body stimuli with positive or negative valence
activate the EBA and FBA more strongly than do neutral
body stimuli, it can be hypothesized that the present dif-
ferences between the visual processing of one’s own body
and the other female’s body might be influenced by emo-
tional states. This suggestion is probably reflected by the
results of the whole-brain analysis that revealed that in the
condition of viewing oneself, as compared with looking at
the other female, stronger activations in the right anterior
cingulate and in the right claustrum extending to the insula
could be found. These and vicinal brain areas have been
shown in previous research to be involved not only in self-
related tasks (e.g., Farrer & Frith, 2002; Lamm, Batson, &
Decety, 2007; Modinos, Ormel, & Aleman, 2009; Ochsner
etal., 2004), but also in emotion processing (e.g., Allman,
Hakeem, Erwin, Nimchinsky, & Hof, 2001; Bush, Luu, &
Posner, 2000; Craig, 2004; Sehlmeyer et al., 2009). Fur-
thermore, data gained from the Positive and Negative Af-
fect Schedule indicated a higher emotional involvement
with positive as well as with negative valence for looking
at one’s own body, as compared with viewing the other
female’s body. However, we did not find a significant cor-
relation of the activation difference to viewing one’s own
body and the other female’s body in the EBA and FBA
with the affective response to looking at one’s own body
and the other female’s body.

On the basis of previous findings indicating a modula-
tion of the activity of the extrastriate cortex by attentional
processes (Corbetta, Miezin, Dobmeyer, Shulman, & Pe-
tersen, 1990; Moran & Desimone, 1985), the self—other
difference in EBA and FBA activity might be driven by the
extent of attention directed toward the pictures. However,
since we found significant differences between viewing
oneself and the other female for the two body-selective
brain areas exclusively on the right side, and general fac-
tors such as attention are assumed to influence the activity
in both hemispheres (Chan et al., 2004), it seems improb-
able that the self—other differences in the EBA and FBA
are mainly related to attention.

A third mechanism possibly underlying the self—other
discrepancy in the body-selective brain areas might be
motor resonance, since it was found in previous research
that the EBA activity responds to self-produced move-
ments of the body, even in the absence of visual feedback
from the movement (Astafiev, Stanley, Shulman, & Cor-
betta, 2004). Because these findings imply that the EBA
receives signals not only from the retina, but also from
brain regions involved in the generation of movements,
Jeannerod (2004) inferred that the EBA can distinguish
between movements generated by oneself and by another
person. Since exclusively static pictures of bodies were
used in the present study, future research on dynamic as-
pects should further clarify this issue.

Contrary to our hypothesis, in the additional whole-
brain analysis, we did not find significant differences in
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the middle and inferior frontal gyrus, as well as the pre-
cuneus, when comparing the activations elicited by look-
ing at oneself and by the other female. This result might
be due to the relatively conservative correction applied to
these contrasts.

When the data are interpreted, it has to be considered
that for homogeneity reasons, we restricted our sample to
females. Therefore, it is unclear to what extent the results
can be generalized to males, especially given the fact that
previous research has demonstrated gender differences
in the processing of word and image stimuli of bodies,
with females displaying a higher limbic involvement, rela-
tive to men (Kurosaki, Shirao, Yamashita, Okamoto, &
Yamawaki, 2006; Shirao, Okamoto, Mantani, Okamoto,
& Yamawaki, 2005).

To conclude, the results of the present study demon-
strated that in the right hemisphere, the EBA and FBA
seem to have the property of visual self—other discrimina-
tion. Therefore, the findings suggest that these two body-
selective brain areas play a role in the assignment of body
identity and social cognition.
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