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Duration and not strength of activation in temporo-parietal cortex
positively correlates with schizotypy
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Impaired self- and own body processing in patients with schizophrenia
and individuals along the schizophrenia spectrum have been associated
with dysfunctional cortical activation at the temporo-parietal junction.
Here we investigated whether strength or duration of temporo-parietal
junction activation during an own body processing task correlates with
level of abnormal self-processing in healthy subjects as measured by the
frequency of spontaneously experienced schizotypal body schema
alterations (perceptual aberrations) and dissociative experiences.
Participants carried out a mental imagery task with respect to their
own body. Behavioral data and high density EEG were measured. EEG
data were analyzed using evoked potential mapping and electrical
neuroimaging. Participants completed two validated self-report ques-
tionnaires, one asking about perceptual aberration and one about
dissociative experiences. The own body transformation task activated
the right temporo-parietal junction at 310-390 ms. Participants’
reaction times and duration of activation at the right temporo-parietal
junction, but not its strength, were found to correlate positively with
perceptual aberration scores. No relationship was found with dissocia-
tive experiences scores. Brain activations proceeding and following
activation of the right temporo-parietal junction did not correlate with
scores on either scale. The positive correlation between performance and
right temporo-parietal activation in an own body transformation task
with perceptual aberrations scores in our healthy population suggests
that disturbances in self- and body processing in individuals along the
schizophrenia spectrum might be due to prolonged, rather than stronger
activation of the right temporo-parietal junction. We argue that this
might reflect local pathology, pathologies in cortico-cortical connections
and/or re-entry of top—down processing.
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Introduction

Individuals along the schizophrenia spectrum — including
patients with schizophrenia, individuals with a diagnosis of
schizotypal personality disorder, and schizotypal individuals from
the general healthy population — have been reported to suffer
from several disturbances in self- and own body processing such
as agency (Spence et al., 1997; Franck et al., 2002; Farrer et al.,
2004; Lindner et al., 2005), self-other distinction (Platek and
Gallup, 2002; Gallup et al., 2003; Farrer et al., 2004), theory of
mind (Frith and Corcoran, 1996; Langdon and Coltheart, 1999),
visual-perspective taking (Langdon and Coltheart, 2001; Mohr et
al.,, 2006), and own body perception (Bleuler, 1911/1950;
Angyal, 1936; Rado, 1960; Chapman et al., 1978; Meehl,
1990; Blakemore et al., 2000; Lenzenweger, 2000). Recent
studies in healthy populations suggest that such self- and body
processing relies on brain activity at the temporo-parietal junction
(TPJ). The TPJ is activated during the visual processing of
human movements (Beauchamp et al., 2002), visuo-spatial
perspective taking (Maguire et al., 1998; Ruby and Decety,
2001; Vogeley and Fink, 2003), self-other distinction (Saxe and
Kanwisher, 2003; Vogeley and Fink, 2003) and agency (Farrell
and Robertson, 2000; Chaminade and Decety, 2002; Farrer and
Frith, 2002), as well as mental own body imagery (Zacks et al.,
1999; Blanke et al, 2005; Arzy et al, 2006a). Moreover,
subjects with depersonalization disorder showed a higher activity
in the TPJ, as measured by positron emission tomography (PET)
(Simeon et al., 2000), and studies in neurological patients
showed that damage to the TPJ may lead to disturbances in self-
and body processing (Hécaen and Ajuriaguerra, 1952; Devinsky
et al., 1989; Blanke et al., 2004; Blanke and Mohr, 2005; Arzy et
al., 2006b).

Functional brain imaging studies testing self-processing in
patients with schizophrenia found activation patterns at the TPJ
that differed from those of other psychiatric patients and of healthy
individuals. For example, using PET, Spence et al. (1997)
examined patients with Schneiderian first-rank passivity symptoms
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of schizophrenia while they performed paced joystick move-
ments and found that they showed stronger activation of the
right TPJ (inferior parietal lobule) and cingulate gyrus
compared to healthy subjects as well as patients with
schizophrenia but without passivity symptoms. Notably, this
increased activation diminished in these patients once symptoms
disappeared. These results were replicated using functional
magnetic resonance imaging (fMRI) (Ganesan et al., 2005).
Franck et al. (2002) found a positive correlation between
Schneiderian first-rank symptoms of schizophrenia and cerebral
blood flow in right parietal cortex, as measured by PET. In a
further study, Farrer et al. (2004) tested self-other discrimina-
tion with PET while healthy subjects and patients with
Schneiderian first-rank symptoms of schizophrenia performed
arm movements and watched differently distorted images of
their arms displayed on a computer screen. Arm movements
were presented to the participants with different degrees of
angular distortions with respect to the actual arm movement
that the participants were carrying out. In healthy individuals
and patients, the right TPJ (angular gyrus) and the insula were
activated. This activation was stronger in patients than healthy
subjects and positively correlated with the presence of
Schneiderian symptoms. Moreover, whereas the healthy in-
dividuals’ activation at the right TPJ increased with increasing
angular distortions, this was not the case for the patients.
Collectively, these studies suggest that the right TPJ plays a
central role in self- and body processing and that this
processing is disturbed in patients with schizophrenia and
neurological disorders with damage to this structure.

Recent studies (Blanke et al., 2005; Arzy et al., 2006a) have
reported selective TPJ activation in self- and body-processing
tasks when healthy subjects mentally changed their body position
and spatial perspective with respect to their own body (own body
transformation task, OBT-task). Furthermore, Mohr et al. (2006)
showed that performance in this OBT-task positively correlated
with degree of positive schizotypy as measured by the frequency
of spontaneously experienced schizotypal perceptual alterations
(perceptual aberration score; PA score; (Chapman et al., 1978)).
As high PA scores have been considered an indicator of
psychosis-proneness (Chapman et al., 1994; Lenzenweger,
1994; Tallent and Gooding, 1999), these findings would suggest
that positive schizotypy (and by inference passivity symptoms in
schizophrenia) might also be associated with impaired neural
processing at the TPJ, in concordance with findings in patients
with schizophrenia (Spence et al., 1997; Franck et al., 2002;
Farrer et al., 2004). Yet, due to their limited temporal resolution
the abovementioned fMRI and PET studies did not allow to
distinguish between strength-related versus duration-related
increases in TPJ activation and can thus not assess some of
the basic mechanisms of the functional aberrations in schizo-
phrenic patients (Lehmann et al., 2005). Therefore, to further
study the link between TPJ activation in positive schizotypy, we
here used evoked potential (EP) mapping and electrical
neuroimaging with temporal resolution in the millisecond range
(Gevins et al., 1995; Dale and Halgren, 2001; Michel et al.,
2001; Koenig et al., 2005; for the use of this method in patients
with schizophrenia see Miyauchi et al., 1990; John et al., 1994;
Omori et al., 1995; Saito et al., 1998; Koenig et al., 1999;
Lehmann et al., 2005) to investigate whether not only
performance but also brain activity in the OBT-task correlates
with PA scores.

Methods
Participants

Thirteen healthy male volunteers (aged 19-31 years, mean+
SD: 25.0+3.2 years) participated in the study. All participants
were right-handed according to the Edinburgh handedness
inventory (Oldfield, 1971), had normal or corrected-to-normal
vision, and no history of neurological or psychiatric disorders. All
participants gave written informed consent prior to inclusion in the
study, which had been approved by the Ethical Committee of the
University Hospital of Geneva (Switzerland).

Stimuli

Participants were presented with a set of four visual stimuli: a
human figure, which could be facing toward or away from the
participant (front- vs. back-facing) and which had one hand marked
such that it appeared as wearing a gray glove and a black ring at the
wrist (Fig. 1). This indication of side could appear on the right or
on the left hand (Zacks et al., 1999; Blanke et al., 2005; Arzy et al.,
2006a). Front- and back-facing figures had the same dimensions
(5.0x6.1° of visual angle) and differed only in the rendering of the
clothing of the figure and the presence of a face or the back of a
head. Stimuli appeared for 200 ms in the center of the computer
screen with an inter-stimulus interval of 2000 ms.

Procedure

In the own body transformation task (OBT-task), participants
were asked to make right-left judgments while imagining
themselves in the body position of the figure, taking its visuo-
spatial perspective, thus involving mental own body positioning
(Blanke et al., 2005; Arzy et al., 2006a). Left-right judgments were
given via a button press on a serial response box. Responses were
given using index and middle fingers of the left and right hand in
alternating blocks. The participants were instructed to respond as
fast and precisely as possible but always to perform the requested
mental imagery before giving the response. The experiment
included 4 blocks, each included a total of 160 trials, which
consisted of 40 presentations of each stimulus in a randomized
order. We calculated mean reaction times for correct responses.

Questionnaires

After the experiment, participants completed the standardized
handedness questionnaire (Oldfield, 1971) and the 35-item true—
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Fig. 1. Stimuli. The four different stimuli as used in the own body transformation
(OBT) task are shown. Correct responses are indicated below each figure.
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false self-report PA scale (Chapman et al., 1978). Typical items of
this latter scale are “Occasionally I have felt as though my body did
not exist” and “Occasionally I have the impression that one of my
body-parts is bigger than usual” (Chapman et al., 1994;
Lenzenweger, 1994; Tallent and Gooding, 1999). Participants
completed also the 28-item dissociative experiences (DE) scale
(Carlson et al., 1993), which was developed for measuring the
frequency of dissociative experiences. Typical items of this scale
are “Some people have the experience of finding themselves in a
place and have no idea how they got there” and “Some people find
that sometimes they are listening to someone talk and they
suddenly realize that they did not hear part or all of what was said”.
Participants had to scale what percentage of the time such
experiences happened to them. In addition, participants were
asked about their previous neurological or psychiatric history.
Since the DE scale is positively correlated with the PA scale (Pope
and Kwapil, 2000), and DEs reflect disturbed self-processing, we
additionally took this questionnaire into account (Mohr and
Blanke, 2005).

Analysis of behavioral data

Repeated measures ANOVAs were run on reaction times and
accuracy with the orientation of body stimuli (back-facing vs.
front-facing) as the repeated measures factor. Then, to test
possible relationships between individuals’ questionnaire scores
and task performance, separate correlation analyses were
performed between reaction times and accuracy for the different
task conditions (front-facing, back-facing, and mean) and the
different questionnaire scores (PA and DE). These were performed
for the whole sample, using Pearson product moment correlations.
All p-values are two-tailed, and the significance level was set to
a=0.05.

Electroencephalography (EEG) recording and evoked potential
(EP) mapping

Continuous EEG was acquired with a Geodesics Netamps
system (Electrical Geodesics, Inc., USA) from 123 scalp
electrodes (impedances <50 kQ; vertex referenced; 500-Hz
digitization; band-pass filtered 0.1-200 Hz) in a darkened,
electrically shielded booth. Epochs of EEG (from 0 to 600 ms
post-stimulus onset) from trials yielding correct responses were
averaged for each of the two experimental conditions and for each
subject to calculate the EPs (Lehmann, 1987). In addition to the
rejection of sweeps where any channel exceeded the amplitude of
+100 pV, the data were visually inspected to reject epochs with
blinks, eye movements, or other sources of transient noise. For
each subject’s EPs, the electrodes on the outermost circumference
(chin and neck) as well as other artefact channels were excluded
and interpolated to a standard 111-channel electrode array (two-
dimensional spherical spline; Perrin et al., 1987). After this
procedure and before group averaging, EPs were band-pass
filtered (1-40 Hz) and recalculated against the average reference
(Lehmann, 1987).

The 111-channel EP analysis was based on the examination of
the spatial variations of the voltage distribution over time and
between conditions, an approach known as microstates EP
mapping (Lehmann and Skrandies, 1984; Brandeis and Lehmann,
1986; Michel et al., 1999, 2001). This approach searches for time
segments of stable map topography that represent functional

microstates of the brain during information processing. EP
microstate segments were defined by using a spatial k-means
cluster analysis to identify the dominant map topographies in the
group-averaged evoked potentials across the experimental condi-
tions over time (Pascual-Marqui et al., 1995; Michel et al., 2001,
2004). The optimal number of these template maps is determined
by a modified cross-validation criterion (Pascual-Marqui et al.,
1995; Michel et al., 2001, 2004). In a second step the presence of
a given EP map as identified in the group-averaged data was
verified statistically in the EPs of the individual subjects. EP maps
were competitively fitted to the EPs of the individual subjects.
This allows to determine the duration (number of time-points that
were assigned to one microstate map) and the amplitude (or
global field power, GFP) of a given EP map for each condition
across subjects. These duration and GFP values for a given EP
map then can be subjected to statistical analysis. Statistical
comparisons were performed on the duration and GFP of each
map (dependent variable) in the individual EPs using repeated
measures ANOVAs, with the orientation of body stimuli (back-
facing vs. front-facing) as the repeated measures factor. Then, to
test possible relationships between individuals’ questionnaire
scores and the measured brain activity, the respective mean
durations and GFP of the different EP maps for the individual
subjects were correlated with participants’ questionnaire scores.
For each EP map, separate correlation analyses were performed
(for duration and GFP) in the different task conditions (front-
facing, back-facing, and mean) and both questionnaire scores (PA
and DE). These were performed for the whole sample, using
Pearson product moment correlations. All p-values are two-tailed,
and the significance level was set to a=0.05.

Source localization

The neural generators for a given mean EP map were
estimated by using a distributed linear inverse solution, based on
a local auto-regressive average (LAURA) model (Grave de
Peralta et al., 2004) as used previously (Blanke et al., 2005; Arzy
et al., 2006a). LAURA selects the source configuration that tries
to mimic the biophysical behavior of electric vector fields (i.e.,
activity at one point depends on the activity at neighboring
points according to electromagnetic laws). The solution space
was calculated on a realistic head model that included 4024
nodes, selected from a 6x6x6 mm-grid equally distributed
within the gray matter of the Montreal Neurological Institute’s
average brain.

Results
Task performance and questionnaire scores

Reaction times were found to be significantly longer for front-
facing (mean=SD: 805.8+£95.3 ms) than back-facing (696.8+
68.8 ms) figures (F(j,12)=58.3 p<0.001), reflecting results of
previous studies (Zacks et al., 1999; Blanke et al., 2005; Arzy et
al., 2006a; Mohr et al., 2006). Mean PA (5.2+2.4) and DE (10.3+
7.6) scores were comparable to those reported in previous studies
(6.6+£6.0; (Chapman et al., 1978) and 10.8+7.1 (Carlson et al.,
1993), respectively).

PA scores correlated positively with reaction times across task
conditions in the OBT-task (»=0.70; p<0.01; Fig. 2A). In addition,
the correlation was higher in the front condition (»=0.73; p<0.01)
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Fig. 2. Correlations between reaction times, brain activation, and perceptual
aberrations (PA) scores. (A) Reaction times in the OBT-task as a function of
individuals’ PA scores. (B) Electric brain topography during the OBT-task
(OBT map) is shown. Duration of OBT map, representing brain activation, is
plotted as a function of individuals’ PA scores. Note that this correlation
parallels to the correlation between the behavioral results and the PA scores.

than in the back condition (#=0.60; p<0.05). These correlations
were absent when reaction times were compared with the DE
scores (all -values<0.23; all p-values>0.44; Fig. 3A). PA and DE
scales were not correlated to each other (r=0.17; p=0.61). With
regard to accuracy, participants’ error rates were higher in the front
condition than in back condition (mean error rates: 12.9+10.9%
(front); 7.2+7.5% (back); F(;,12=7.85, p<0.05). Accuracy rates
did neither correlate with PA scores (#=0.12; p=0.71) nor with DE
scores (r=0.51; p=0.18).

EP mapping and source localization

EP mapping of the group-averaged data revealed one microstate
of brain activation (time segment of stable voltage topography; EP
map) that lasted significantly longer for the front-facing than the
back-facing figures (F(1,12=6.4, p=0.05; Fig. 4A, B), suggesting
that this EP map is linked to OBT as reported previously (Blanke et
al., 2005; Arzy et al., 2006a). This microstate, as reflected by the
OBT map, lasted from 310 to 390 ms (earliest and latest
appearance of the OBT map in front and back conditions). These
statistical differences in duration were not found for other EP maps
before and after the OBT map (see Supplementary Table 1 online).

No difference was found when statistical analysis was performed
on the amplitude (or GFP) of those EP maps (see Supplementary
Table 1 online). A linear inverse solution (LAURA; Grave de
Peralta et al., 2004) localized the OBT map to the right TPJ
(maximal peak of Talairach coordinates: 52 —63 8) and left lateral
occipito-temporal cortex (maximal peak: —49 —68 1; Fig. 4C),
confirming previous results in different study samples (Blanke et
al., 2005; Arzy et al., 2006a).

Questionnaire scores and TPJ activation

Comparison of PA scores with the duration of the OBT map for
each subject revealed a significant positive correlation (#=0.69;
p<0.01; Fig. 2B). No other EP map, before and after the OBT
map, showed a significant correlation with PA scores (see
Supplementary Table 1 online). Comparable to the relationship
between reaction times and PA scores, the correlation between TPJ
activation and PA scores was more pronounced for front-facing
figures (#=0.77; p<0.001) than for back-facing figures (»=0.51;
p=0.07). In addition, comparable correlations between the duration
of the OBT map were unrelated to DE scores (Fig. 3B; see
Supplementary Table 1 online). Finally, neither for PA scores nor
for DE scores were significant correlations found with the strength
(or GFP) of the different EP maps (see Supplementary Table 1
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Fig. 3. Correlations between reaction times, brain activation and dissociative
experience (DE) scores. (A) Reaction times in the OBT-task as a function of
individuals’ DE scores. (B) Duration of OBT map, representing brain
activation, is plotted as a function of individuals’ DE scores.
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Fig. 4. Evoked potential (EP) data during task performance. (A) Segments of stable map topography in the two experimental conditions under the global field
power curve from 0 to 600 ms. EP segment 6 (OBT map; segment shown in blue) was found from ~310 to 390 ms and was longer for the front-facing figures
than to the back-facing figures. (B) Duration of OBT map for the two experimental conditions for all participants. (C) Generators of OBT map were localized at
the right TPJ (maximal peak of Talairach coordinates: 52 —63 8) and left lateral occipito-temporal cortex (maximal peak: —49 —68 1).

online). These data suggest that the duration of TPJ activation
during the OBT-task, and not its amplitude, in a specific time
period (~310-390 ms after stimulus onset), is positively correlated
with positive schizotypy (PAs). No such meaningful relationship
was found for DE scores.

To summarize, our data show [1] that activation of the right TPJ
is involved in self- and body-processing and is prolonged as a
function of positive schizotypy in the general healthy population.
In addition, our results were [2] selective for the activation of the
TPJ at 310-390 ms as prior or later activations were unrelated to
participants’ positive schizotypal experiences. Finally, our results
using electrical neuroimaging [3] extend previous neuroimaging
findings (Spence et al., 1997; Franck et al., 2002; Farrer et al.,
2003, 2004; Ganesan et al., 2005) in showing that the duration and
not the strength of TPJ activation is related to disorders along the
schizophrenia spectrum (see Discussion).

Discussion
Self-processing, schizotypy, and TPJ activation

The present data confirm in an independent study sample that
performance in the OBT-task positively correlates with the degree
of schizotypy as reflected by PA scores (Mohr et al., 2006), but not
dissociation as measured by the DE scores. This observation is in
line with other behavioral evidence showing that self- and body
processing are impaired along the schizophrenia spectrum (Bleuler,
1911/1950; Chapman et al., 1978; Frith and Corcoran, 1996;
Blakemore et al., 2000; Lenzenweger, 2000; Langdon and
Coltheart, 2001; Franck et al., 2002; Platek and Gallup, 2002;
Gallup et al., 2003; Farrer et al., 2004; Lindner et al., 2005). With
respect to schizotypy, previous studies have suggested that positive
schizotypy relates to experimentally induced own body distortions



S. Arzy et al. / Neurolmage 35 (2007) 326-333 331

(Burrack and Brugger, 2005) as well as to relatively impaired
performance in egocentric visuo-spatial perspective taking (Lang-
don and Coltheart, 2001). Our behavioral data suggest that healthy
participants scoring higher on positive schizotypy are relatively
more impaired in mental imagery with respect to their own body
(Mohr et al., 2006). Our EP data also confirm that the OBT-task
selectively activates the right TPJ at 310-390 ms (Blanke et al.,
2005; Arzy et al.,, 2006a) and that this activation positively
correlates with behavioral measures. This suggests that the above
impairment in own body imagery in our healthy participants
scoring high on positive schizotypy is related to impaired
processing at the right TPJ. This would also concord with the
finding that schizotypy may be characterized by experiences of
disembodiment (American Psychiatric Association, 2000), which
are linked to mental own body imagery and the TPJ (Blanke et al.,
2002, 2005). Increases in reaction time (~200 ms) were larger than
increase in duration of the OBT map (~100 ms). This indicates that
other processes might also be delayed in individuals with higher
PA scores. Finally, our data also corroborate previous EP data
showing that patients with schizophrenia suffer from prominent
processing deficits around 300 ms after stimulus onset. Yet, this
was related to changes of the P300 component and measured
during different behavioral paradigms (such as the oddball
paradigm) whereas we used a mental transformation task in the
present study (Roth and Cannon, 1972; Roth et al., 1980; Strik et
al., 1994; Heidrich and Strik, 1997).

Duration and not strength of right TPJ activation correlates with
schizotypy

The present study shows that degree of schizotypy in healthy
subjects, reflected by PAs, positively correlates with the duration of
the OBT map, reflecting activation at the right TPJ. Individuals
with higher PA scores thus activated the right TPJ for a longer time
and took longer for responding. This is similar to previous studies
in patients with schizophrenia where activity at the right TPJ was
positively correlated with Schneiderian scores (Franck et al., 2002;
Farrer et al., 2004) pointing to similar processes in individuals
along the schizophrenia spectrum (see below). Correlation between
degree of schizotypy and duration of activation at the right TPJ was
found in the present study only for the time period between 310
and 390 ms and was absent for earlier and later brain activations.
Moreover, this correlation was statistically stronger in the front-
facing than back-facing condition, with the former being also more
demanding than the back-facing condition as reflected in reaction
times and duration of the TPJ activation.

TPJ activity related to self-processing has been shown to be
impaired in patients with schizophrenia (Frith, 1996; Frith and
Dolan, 1996; Spence et al., 1997; Franck et al., 2002; Farrer et al.,
2004; Ganesan et al., 2005; see Introduction). However, whereas
earlier studies suggested that pathological TPJ activity was due to
changes in strength of activation, the present data suggest that
increased TPJ activity was due to longer, but not stronger, TPJ
activation. In addition, this longer activation was only found for a
selective time period. Based on the present data, we speculate that
previously observed pathological changes in right TPJ activation in
patients with schizophrenia (Spence et al., 1997; Franck et al.,
2002; Farrer et al., 2004; Ganesan et al., 2005) were also due to
abnormally prolonged TPJ activation rather than abnormal
increases in activation (as neuroimaging data reported in these
studies do not allow to distinguish between both possibilities). Yet,

comparison between the present study and former studies in
patients with schizophrenia needs to be regarded with caution for
several reasons. First, different self-related tasks have been used in
the different studies (no task: Franck et al., 2002; own hand
movement: Spence et al., 1997; Farrer et al., 2004; Ganesan et al.,
2005; own body transformation: present study) making comparison
across studies difficult. Second, we here tested participants from
the general population, while the previous studies tested patients
with schizophrenia, who were also treated with neuroleptic
medication, likely affecting their performance and brain activation.
Third, it might be the case that schizotypal individuals from the
general population and patients with schizophrenia might differ in
their deficits in self- and body processing and the underlying neural
mechanisms. Such a difference would be in line with notions of
discontinuities along the schizophrenia spectrum (Siever and
Davis, 2004; Mohr et al., 2005). Finally, different brain imaging
techniques have been used in the different studies, again making
comparison across studies difficult. Nevertheless, the data from
these studies using different populations along the schizophrenia
spectrum, different self tasks, and different neuroimaging methods
point to a key role of the right TPJ in self- and body processing in
schizophrenia.

The present data show that increased TPJ activity was due to
longer, but not stronger, TPJ activation during a selective time
period. Several neural mechanisms have been proposed to
account for prolonged brain activation patterns. David et al.
(2005) proposed that increases in duration of activation may
depend on increased backward (top—down) connections, reflecting
re-entry of neural signals to lower-tier processing areas as EPs
were found to be more enduring and dispersed in higher level
areas (David et al., 2005). This is particularly true with respect to
late EP components (David et al., 2005), like the OBT map,
which we found for the time period between 310 and 390 ms.
The prolonged activity found in the present study might thus
reflect abnormal processing at the right TPJ related to such
altered top—down signals in subjects with high schizotypy scores.
Alternatively, prolongation of activation at the right TPJ may also
be due to an increase of independent simultaneous brain
processes and/or degrading of functional connectivity (Friston
and Frith, 1995; Friston, 1996; Saito et al., 1998). However, as a
stable map across time indicates that the same brain generators
are active and functionally connected across this time period
(Lehmann, 1987), it is unlikely that other brain processes or
degradation in connectivity would prolong a stable topographic
map. In the latter condition one would rather predict a change in
map topography.

At last, contrary to our predictions (Mohr and Blanke, 2005),
no correlation was observed between the degree of dissociation
(as measured by DE scores) and behavioral reaction times or
brain activation at the TPJ during the OBT-task. Explanation of
this latter observation remains unclear at this point. For instance,
previous studies found DEs to be related to PAs (Pope and
Kwapil, 2000) and positive schizotypy in a more general sense
(Irwin, 2000). Also disturbed self-processing such as experienced
during out-of-body experiences has been linked to dissociative
experiences (Murray and Fox, 2005), albeit in the latter case this
relationship has been made with respect to somatoform DEs and
not with respect to the presently used DE scale. Thus, future
studies have to further evaluate the relevance of DEs to impaired
own body processing as well as self-processing in addition to a
presumed link with the TPJ.
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In conclusion, the present study shows that the right TPJ
activation in the specific time window of ~310-390 ms as well as
performance measures in an OBT-task are positively correlated
with degree of schizotypy (as measured by PA scores). Our
electrical neuroimaging data suggest that the degree of schizotypy
positively correlated with the duration and not the strength of right
TPJ activation. Pathological activations in previous neuroimaging
studies in healthy subjects and patients with schizophrenia (using
fMRI and PET) at the right TPJ might thus be due rather to
increased duration than strength of activation at this site, pointing
to different neural mechanisms. The present data suggest that, due
to prolonged and relative impaired activation of the right TPJ,
individuals with increased levels of schizotypy are relatively
impaired in self-processing. We suggest that disturbances of self-
and body processing in psychiatric and neurological patients as
well as individuals along the schizophrenia spectrum share neural
mechanisms in this brain region.
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