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Purpose: Despite a large number of resting-state functional MRI (rsfMRI) studies in
schizophrenia, current evidence on the abnormalities of functional connectivity (FC) of
resting-state networks shows high variability, and the findings on recent-onset schizophrenia
are insufficient compared to those on chronic schizophrenia.

Patients and Methods: We performed a rsfMRI in 46 patients with recent-onset schizo-
phrenia and 22 healthy controls. Group independent component brainmap and dual regres-
sion were performed for voxel-wise comparisons between the groups. Correlation of the
symptom severity, cognitive function, duration of illness, and a total antipsychotics dose with
FC was evaluated with Spearman’s rho correlation.

Results: The patient group had areas with a significantly decreased FC compared to that of
the control group in which it existed in the left supplementary motor cortex and supramar-
ginal gyrus (the executive control network) and the right postcentral gyrus (the auditory
network). The patient group had a significant correlation of the total antipsychotics dose with
the FC of the cluster in the left supplementary motor cortex in the executive control network.
Conclusion: Patients with recent-onset schizophrenia have decreased FC of the executive
control and auditory networks compared to healthy controls.

Keywords: schizophrenia, resting-state fMRI, executive control network, auditory network

Introduction
A large number of resting-state functional MRI (rsfMRI) studies have been con-
ducted in order to investigate the intrinsic functional connectivity (FC) of the
human brain by analyzing temporally correlating, low-frequency blood oxygen
level-dependent signal fluctuations. Several brain networks which interact function-
ally during rest have been demonstrated. Smith et al demonstrated the ten resting-
state networks (RSNs) and their related functions.! Of the ten networks, the default
mode network (DMN) has been mainly investigated in schizophrenia research.” The
DMN is comprised of the rostromedial prefrontal cortex, lateral parietal regions,
posterior cingulate cortex/precuneus, and the hippocampi’® and is associated with
episodic memory, self-referential and information processing.*® Previous studies
have revealed abnormally increased or decreased FC of the DMN in schizophrenia.’
Alteration of other RSNs can also reflect neurobiological changes in patients
with schizophrenia, given that dysconnectivity of several brain regions underlies
schizophrenia pathophysiology.8 Widespread structural abnormalities in white mat-
ter tracts in schizophrenia were demonstrated’ and thus FC among brain regions

through these white matter tracts can be impaired. Clinical symptoms of
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schizophrenia, including auditory hallucination, persecu-
tory delusion, and cognitive impairment, may be related to
an aberration of RSNs based on the consideration of their
related functions such as attention control and auditory
information processing. Several previous studies have
reported abnormal FC of the sensorimotor, central execu-
and networks  in

tive, frontoparietal-temporal

schizophrenia.'®'2

Independent component brainmap (ICA) is a data-
driven method which can decompose rsfMRI data into
statistically maximally independent functional networks.
Compared to a seed-based brainmap, ICA does not require
a priori region of interest (ROI) and has the strength of
effectively separating noises from rsfMRI data. Group
ICA using the temporally concatenated rsfMRI data pro-
vides more robust identifiable networks than the template
matching method on an individual level or a subject-level
ICA.""? Dual regression is a method allowing individual-
level representations of group-level spatial maps to be
acquired and enabling the comparison of the individual
spatial maps across groups of subjects.'* Several previous
studies have used these techniques to find out alterations in
the FC of RSNs in schizophrenia patients with a low or
high model order.'"*"

Despite a large number of rsfMRI studies in schizophre-
nia, consistent findings on the abnormalities of FC of RSNs
have not been achieved. Functional RSNs are differentially
affected in schizophrenia,'® and the direction of change in
FC of each RSN in schizophrenia is inconsistent.”'”-'® High
variability between studies may be owing to several factors
including image acquisition and brainmap methods, sample
size, and patient population.'® Compared with the amount of
evidence on FC abnormalities of RSN in first-episode and
chronic schizophrenia, current evidence in recent-onset schi-
zophrenia is relatively insufficient.'” Pu et al reported
reduced FC within the salience network and its association
with hallucinations in patients with early-stage of
schizophrenia.'” Zhou et al showed significant differences
in FC within the DMN and executive control network
between healthy controls and patients having a short dura-
tion of illness.?’ Though of these two previous studies, more
research is needed to characterize FC abnormalities in
recent-onset schizophrenia with contrast to the findings in
first-episode and chronic schizophrenia. Owing to the effect
of medication and illness duration on FC in schizophrenia,'’
it is anticipated that the results in recent-onset schizophrenia
would be different from those in first-episode or chronic
schizophrenia and could be useful to gain an insight into

changes of FC that occur as the illness progresses and bridge
the gap between the findings in first-episode and chronic
schizophrenia.

The current study aimed to investigate a change in FC
of RSNs in patients with recent-onset schizophrenia using
the ICA. We performed the group ICA and dual regression
for revealing significant group differences in FC of RSNs
between patients with recent-onset schizophrenia and
healthy controls. The ten RSNs demonstrated by Smith
et al' were used to identify and extract components of
interest in this study, and which were visual, default
mode, cerebellum, sensorimotor, auditory, executive con-
trol, and frontoparietal networks. Correlation of the symp-
tom severity, cognitive function, duration of illness, and
a total antipsychotics dose with FC was also evaluated.

Patients and Methods

Subjects

The current study was conducted in accordance with the
Declaration of Helsinki and approved by the Institutional
Review Board of the Asan Medical Center. After a complete
description of the study, all subjects provided written
informed consent. The recruitment of subjects was con-
ducted in the Department of Psychiatry, the Asan Medical
Center. All subjects were right-handed and between 20 and
40 years of age. Through an interview by a board-
certificated psychiatrist, the diagnosis of patients was con-
firmed as schizophrenia based on the Diagnostic and
Statistical Manual of Mental Disorders-IV-Text Revision
(DSM-IV-TR). We also confirmed that the patients did not
have a comorbid psychiatric disorder and they had exhibited
psychotic symptoms fewer than five years, intending to
include a representative sample of patients with recent-
onset schizophrenia.>' The control group was recruited by
advertisement inside the hospital and interviewed by
a board-certificated psychiatrist to confirm that they and
their first-degree relatives did not
I psychiatric diagnosis according to DSM-IV-TR. The fol-
lowing exclusion criteria were applied to the subjects, result-

have any Axis

ing in the exclusion of 20 subjects: 1) inadequate image
quality for further analyses (n=10); 2) a change from the
initial diagnosis (schizophrenia) into another psychotic dis-
order in less than 6 months (n=8); 3) incidental lesions in the
brain (n=1); 4) unable to complete neurocognitive tests
(n=1). A total of 46 patients with recent-onset schizophrenia
and 22 healthy controls were included in the present study.
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The cognitive function and severity of psychiatric
symptoms of the subjects were assessed in a week from
the MRI scans. For the cognitive function, the age and sex-
adjusted short form of the Wechsler Adult Intelligence
Scale III (WAIS-III) was used. A board-certificated psy-
chiatrist assessed the severity of psychiatric symptoms of
the patients using the Positive and Negative Syndrome
Scale (PANSS).*? The demographic and clinical details
of the control and patient groups are presented in Table 1.

Image Acquisition

An eight-channel, SENSE head coil on a 3-Tesla scanner
(Philips Achieva) was used for MR scans. Structural T1
MR scans were obtained using the turbo field echo and the
following scan parameters: FOV: 240*240*170; voxel size
1*1*1 mm®; TE: 4.6 ms; TR: 9 ms; and flip angle: 8°.
rsfMRI volumes were collected using a whole-brain, sin-
gle-shot, multi-slice BOLD echo-planar imaging (EPI)
sequence (TR 3000 ms, TE 30 ms, flip angle 90°, voxel
size 2#2*3 mm’, FOV 224*240*96 mm’, matrix 144*144,
32 slices per volume, 150 volumes per acquisition). All of
the subjects were instructed to simply rest and not to think
of anything in particular during the rsfMRI scanning.

Image Preprocessing

The FMRIB Software Library tools were used for prepro-
cessing steps of the rsfMRI data (FSL; http://www.fmrib.
ox.ac.uk/fslg.zy25 We discarded the first five volumes for
magnetization equilibration. Head motion was corrected

by volume-realignment to the middle volume using the
MCFLIRT software.”® Slice timing correction, global 4D
mean intensity normalization, and spatial smoothing using
a Gaussian kernel (6 mm FWHM) were applied. The
motion-corrected rsfMRI volumes were used for brain
extraction with optimization of the deforming smooth sur-
face model, as implemented in the BET software®’ with
threshold parameters f = 0.5 and g = 0. We visually
inspected the extraction results to verify the procedure
and manually extracted the tissues not removed appropri-
ately. Registration of the rsfMRI volumes to the structural
images of corresponding subjects and into the standard
Montreal Neurological Institute (MNI) space template
was carried out using the FMRIB Linear Image
Registration Tool (FLIRT) and the Non-linear Image
Registration Tool (FNIRT), respectively. Regarding the
affine registration with the FLIRT, tri-interpolation was

used, boundary-based registration was applied as cost

Table | Demographic and Clinical Information for Healthy Controls and Schizophrenia Patients

Variables Controls (n=22) Patients (n=46) Statistical Tests
Mean (SD) Mean (SD) t or X? df p

Age (years) 30.2 (5.3) 28.5 (6.4) 1121 66 0.266
Sex (male/female) 9/13 19/27 <0.001 [ 1.000
1Q* 119.6 (9.5) 97.1 (15.8) 6.169 66 <0.001
Duration of illness (years) 2.3 (1.8)
Medication duration (months)

Atypical (n=42) 17.5 (20.9)

Typical (n=3) 1.3 (0.6)
Medication dose® (mg/day)

Atypical (n=42) 15.8 (8.4)

Typical (n=1) 50 (NA)
PANSS Total 58.7 (17.8)

Positive 16.0 (8.0)

Negative 14.3 (6.9)

General 284 (8.7)

Notes: *IQ was evaluated with an age and sex-adjusted short form of the Wechsler Adult Intelligence Scale mr. A total olanzapine equivalent dose of atypical or typical

antipsychotics at the time of MRI scan.

Abbreviations: |Q, intelligence quotient; NA, not available; PANSS, Positive and Negative Syndrome Scale.
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function, and concerning the rotation parameters, a normal
search was carried out in the [-90 90] range. A warp
resolution of 10 mm was used in the nonlinear registration
with the FNIRT. For computational reasons pertaining to
the later brainmap steps, we applied 4-mm resolution after
spatial normalization.

ICA was applied to the spatially preprocessed individual
rsfMRI data with automatic dimensionality estimation as
implemented in FSL 6.0.1 Multivariate Exploratory Linear
Optimized Decomposition into Independent Components
(MELODIC) 3.15.%® The independent component (IC)
maps from a subject-level ICA were thresholded with an
alternative hypothesis test based on fitting a Gaussian/
gamma mixture model to the distribution of voxel intensities
within spatial maps and controlling the local false-discovery
rate at p<0.5.%” We used the ICA-based Automatic Removal
of Motion Artifacts (ICA-AROMA) for identifying motion-
related components.®® The motion-related components were
removed from the rsfMRI data using the FSL fsl_regfilt tool.
Then, for temporal preprocessing, highpass temporal filtering
was applied to the resulting rsfMRI data using a 100 s cutoff
with the FSL fslmaths tool.

Image brainmap
The preprocessed rsfMRI data were temporally concate-
nated across subjects and were used for group ICA brain-
map with FSL 6.0.1 MELODIC 3.15%® with a model order
of 30 IC maps. We selected this relatively low model order
in order to map a RSN into a single IC map, ie we
intended to capture the ten RSNs of interest into ten IC
maps each by each. This low model order is more com-
monly used in early ICA-based brainmap in order to
obtain an RSN of interest within a single IC map.*'***
We thresholded the group-level IC maps with an alterna-
tive hypothesis test based on fitting a Gaussian/gamma
mixture model to the distribution of voxel intensities
within spatial maps and controlling the local false-
discovery rate at p<0.5.%°

We conducted a spatial cross-correlation brainmap of
the 30 components from the group ICA to the ten refer-
ence RSNs utilizing the FSL fslcc tool and the templates

from http://fsl.fmrib.ox.ac.uk/analysis/brainmapprsns. The

ten components were identified when having a minimum
Spearman’s rho of 0.405, which represents the nine refer-
RSNs
(Supplementary Figure 1). We visually inspected and con-

ence except for the cerebellum network

firmed the overlap of these two data sources.

For voxel-wise comparisons, dual regression was carried
out. Initially, the set of spatial maps from group ICA was
regressed to the individual preprocessed rsfMRI data as
spatial regressors, resulting in a set of subject-specific time-
course per each group-level spatial map. Then, those time-
courses were regressed as temporal regressors into the same
rsfMRI data, and which provided a set of subject-specific
spatial maps. The dual regression was carried out with nor-
malized signal variance. We conducted a voxel-wise test for
significant group differences with the FSL randomize tool**
using 5000 permutations. In account for multiple voxel-wise
comparisons, threshold-free cluster enhancement (TFCE)**
and a family-wise error correction were used. We thresholded
the spatial maps at corrected p<0.05.

The temporal weight of a voxel in an IC can be
regarded as a measure of FC of the IC as the temporal
weight reflects the correspondence of a voxel’s time-
series to the time-series of the IC. For evaluating
a correlation of FC with symptom severity, cognitive
function, duration of illness, and a total antipsychotics
dose, we extracted and averaged the z-scores of tem-
poral weights from the cluster of the IC in which
a significant group difference existed.

Statistical Analysis

Comparisons of demographic and clinical variables
between the groups were conducted using the Student’s
t-test and the Chi-square test. Relationship between the
FC of the cluster with a significant group difference, and
symptom severity, cognitive function, duration of ill-
ness, and total antipsychotics dose at the MRI scan
which were converted into olanzapine equivalent
dose® was examined using the Spearman’s rho correla-
tion. The correlation with cognitive function was exam-
ined in the patient and control groups separately and the
p-value was adjusted with the Bonferroni correction
because of multiple comparisons. The correlations with
symptom severity, duration of illness, and the total anti-
psychotics dose were only evaluated in the patient
group. All statistical analyses were performed using
R packages (version 3.4.1).>° A two-tailed p<0.05 was
regarded to be significant.

Results

Although there were no areas in which the patient group
showed significantly increased FC than the control group,
the executive control and auditory networks had regions in
which the control group had significantly increased FC
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Table 2 Significant Clusters in the Resting-State Network Maps

Resting-State Network | Region Cluster Size | Primary Peak Location | Mean SD | Min | Max
(mm°) Y z) T-Score

Executive control network | Left supplementary motor cortex | 293 —-18,-10, 48 341 033 | 224 | 3.98

Executive control network | Left supramarginal gyrus 255 —54, —46, 40 341 028 | 249 | 4.03

Auditory network Right postcentral gyrus 182 58, —14, 40 391 029 | 3.10 | 4.69

Note: Coordinates are in MNI (Montreal Neurological Institute) space.

than the patient group (Table 2, Figures 1 and 2). In the areas with a significant group difference in FC existed in
executive control network, two areas showed significant the right postcentral gyrus.
group differences in FC in the left supplementary motor For the executive control network, we created two

cortex and supramarginal gyrus. In the auditory network, separate masks for calculating the mean of z-scores of

SZ patient group < Control group
Executive control network (IC8)

.k.

L

-54 -46
Auditory network (IC 11)

TFCE-corrected p < 0.05

Figure | Independent components (ICs) with a significant increase in functional connectivity in the control group compared to that of the patient group. The IC maps are
superimposed on the Montreal Neurological Institute (MNI) 152 standard space template and are encoded in red-yellow and blue-light blue colors with a 3 < z-score < 8
thresholds. The voxels with a significant group difference in functional connectivity are shown in green color.
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Figure 2 The mean z-scores of the temporal weights from the clusters with
a significant group difference in functional connectivity. Blue and orange bars
indicate means of the values in the control and patient groups, respectively. Error
bars indicate 95% confidence interval of the value.

Abbreviations: SMA, supplementary motor area; SMG, supramarginal gyrus; PCG,
postcentral gyrus.

temporal weights from the clusters in the left supplemen-
tary motor cortex and supramarginal gyrus. While we did
not find any significant correlation of the FC with the
symptom severity and duration of illness, a significant
negative correlation of the total antipsychotics dose with
the FC of the cluster in the left supplementary motor
cortex in the executive control network was found
(Table 3). There were several correlations between the
FC and the WAIS-3 subtest scores, which did not remain

the significance after correction for multiple comparisons.

Table 3 Correlations with Clinical Variables in the Patient Group

In the patient group, for the cluster in the right postcentral
gyrus in the auditory network, there was a positive corre-
lation between the FC and the block design subtest score
(r=0.337, uncorrected p=0.022). In the control group
(Supplementary Table 1), the digit symbol subtest score

showed positive and negative associations with the FC of
the regions in the left supplementary motor cortex
(r=0.521, uncorrected p=0.013) and left supramarginal
gyrus (r=—0.441, uncorrected p=0.04) in the executive
control network, respectively. The vocabulary subtest
score had a negative correlation with the FC of the region
in the right postcentral gyrus in the auditory network (r==
—0.552, uncorrected p=0.008).

Discussion

In this study, we performed group ICA and dual regression
to reveal a significant group difference in FC of the RSNs
between patients with recent-onset schizophrenia and
healthy controls. Of the ten identified ICs corresponding
to the nine reference networks, two ICs had the areas in
which the control group exhibited significantly increased
FC than the patient group, and which corresponded to the
executive control and auditory networks. While the FC of
the clusters did not significantly correlate with the symp-
tom severity, duration of illness, and cognitive function,
the FC of the cluster in the left supplementary motor

Executive Control Network Auditory Network

Left Supplementary Motor Cortex Left Supramarginal Gyrus Right Postcentral Gyrus
Variable rho p rho p rho P
Duration of illness 0.041 0.793 0.215 0.167 —0.186 0.233
Total antipsychotics dose® —0.336 0.027 —0.166 0.287 —0.238 0.124
PANSS
Total 0.277 0.065 —0.037 0.810 0.218 0.151
Positive —0.006 0.967 —0.073 0.635 0.050 0.742
Negative —0.023 0.882 —0.188 0.216 0.161 0.291
General 0.095 0.534 0.022 0.885 0.027 0.861
WAIS-11
Digit span —0.061 0.686 0.042 0.782 —0.060 0.691
Vocabulary 0.077 0.612 0.199 0.185 0.166 0.271
Arithmetic 0.165 0.272 0.164 0.277 0.055 0.716
Picture arrangement 0.231 0.123 0.032 0.831 0.144 0.339
Block design 0.013 0.933 0.098 0.516 0.337 0.022
Digit symbol 0.013 0.932 0.007 0.965 0.071 0.637

Notes: The Spearman’s rho correlation analysis was used to examine the relationships. *Total olanzapine equivalent dose at the MRI scan.
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cortex in the executive control network had a significant
negative correlation with a total antipsychotic dose.

The executive control network involves medial fron-
tal areas, including the anterior cingulate and paracingu-
late, and strongly relates to action-inhibition, emotion,
and perception-somesthesis-pain.' According to previous
studies using a seed-based analysis,'®!” FC of the
executive control network is increased or decreased in
patients with schizophrenia compared to healthy con-
trols. In a previous study adopting the ICA,*” patients
with schizophrenia showed an increased FC in the infer-
ior parietal lobule and par hippocampal gyrus and
a decreased FC in the bilateral insula and precuneus in
the executive control network in comparison with
healthy controls. Regarding the executive control net-
work, the present study showed that the control group
had areas with a significantly increased FC in the left
supplementary motor cortex and supramarginal gyrus.
The supplementary motor area is contained in the dorsal
mesial frontal cortex and plays an important role in
motor planning, executing, inhibition, speech, and lan-
guage processing.’® To the best of our knowledge, no
convincing evidence on structural and functional
abnormalities of the supplementary motor cortex in schi-
zophrenia has been reported yet. The left supramarginal
gyrus is related to phonological processing fundamental
to speech comprehension, production, and reading.*
Patients with schizophrenia have a decreased FC
between the left supramarginal gyrus and left inferior
gyrus healthy
Significantly decreased FC between the right ventral

frontal compared to controls.*
caudate/nucleus accumbens and bilateral supramarginal
gyrus is observed in patients with first-episode schizo-
phrenia showing improvement in psychotic symptoms
after antipsychotic treatment.*' Despite the similarity
in functional aspects between these two regions and
the executive control network, until now, it is unclear
how these two regions are functionally connected and
contribute to the executive control network, which
should be addressed in future studies.

The auditory network is comprised of the superior
temporal gyrus, Heschl’s gyrus, and posterior insular.’
A significantly increased co-activation in the right audi-
tory cortex and bilateral insula within the auditory net-
work was reported in schizophrenia patients with
auditory hallucinations compared with those without
auditory hallucinations.'> A decrease in FC in the cin-
gulate gyrus and left insula within the auditory network

was found in schizophrenia patients compared with
healthy controls.>”*> The present study showed that
the control group had areas with a significantly
increased FC in the right postcentral gyrus. Baseline
amplitude of low-frequency fluctuation in the left post-
central gyrus is increased in schizophrenia patients with
treatment response.*’ In a delayed response working
memory task, schizophrenia patients exhibit significantly
increased activity in postcentral gyrus compared to
healthy controls.** Evidence on change in FC of post-
central gyrus in relation to the auditory network has not
been reported yet. The postcentral gyrus has been
regarded as one of the classically defined somatosensory
areas. However, a recent study demonstrated that audi-
tory frequency representations can be distributed over
parietal regions and the postcentral gyrus significantly
contributes to temporal frequency processing.*> Given
this finding, it is likely that the postcentral gyrus can
be involved in auditory information processing and even
clinical symptoms such as auditory hallucination.
Further research with an appropriate design is needed
to elucidate how the decreased FC of postcentral gyrus
in the auditory network is implicated in the clinical
symptoms of schizophrenia.

The current study showed no significant group differ-
ence in FC in the visual, default mode, frontoparietal, and
sensorimotor networks between the patient and control
groups. The most widely investigated RSN in schizophre-
nia research is the DMN. Hyperconnectivity, hypoconnec-
tivityy, and a mix of hyperconnectivity and
hypoconnectivity of the DMN have been reported in pre-
vious studies.**™** The negative finding for the DMN in
the current study may be due to that the DMN was cap-
tured in two different ICs. Abnormalities of the frontopar-
ietal and sensorimotor networks have been reported.***%->
Yu et al pointed out that in rsfMRI studies regarding
schizophrenia, most seed-based studies report decreased
FC while ICA studies report both increases and decreases,
which suggests different image analysis methods could be
a reason for variability in the findings.'® Other several
factors including medication, duration of illness, data qual-
ity, and image parameter could also contribute to the
inconsistency with previous studies.

Although we did not find a significant correlation
between the FC of the clusters, and the symptom severity,
duration of illness, and cognitive function, there was
a significant correlation with the total antipsychotics

dose. The reason for the negative finding regarding the
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correlation with symptom severity may be that the patient
group exhibited relatively mild symptom severity. We
found that in the executive control network, the FC of
the cluster in the left supplementary motor cortex had
a significant negative correlation with the total antipsycho-
tics dose. Though it may suggest that an increase in total
antipsychotics dose induce a decrease in FC between the
left supplementary motor cortex and the executive control
network, this should be interpreted as an explorative find-
ing because factors possibly affecting the relationship were
not controlled in the analysis. Further studies with the
specific aim of investigating the longitudinal medication
effects on the FC are needed to verify this finding. Even
though the significance did not survive after correction for
multiple comparisons, the present study showed several
correlations of the FC with the WAIS-3 subtest scores. The
vocabulary subtest measures semantic knowledge and ver-
bal comprehension and expression. The block design and
digit symbol subtests are used for evaluating visuospatial
processing and processing speed.’’>* Although the statis-
tical significance did not survive after correction for multi-
ple comparisons, this study showed a probable association
of the FC with cognitive function. Future studies are
needed to address how the decreased FC of the regions
affects cognitive function in relation to the executive con-
trol or auditory network.

In this study, there were several limitations to be
taken into consideration when it comes to interpreting
the results. First, we could not control the covariate
effect in the FC analysis. Previous studies reported long-
itudinal effects of illness duration and antipsychotic
treatment on FC.7>3* We found a significant correlation
of the FC with the total antipsychotics dose, which may
indicate a possible covariate effect of the variable.
Second, the small number of the control group com-
pared with that of the patient group could induce
a false-negative result. Third, the whole cerebellum
was not included in some subjects’ rsfMRI data due to
limited FOV. This may be a reason that we could not
obtain an IC corresponding to the cerebellum network.
Fourth, the mean IQ of the control group was 119.6,
indicating the control group had superior cognitive abil-
ities compared with the general healthy population. This
could induce a false-positive result. Fifth, we did not
control multiple comparisons across the ten ICs. The
reason for this is that our main hypothesis is not to
compare the FC of multiple RSNs simultaneously
between the Although we

groups. investigated

aberrations of several RSNs in recent-onset schizophre-
nia, a voxel-wise test was performed in an individual
component which was considered a component of inter-
est as in the seed-based analysis. When interpreting the
current findings, this issue should be considered.

Conclusion

We found that the control group had areas with
a significantly increased FC in the left supplementary
motor cortex and supramarginal gyrus for the executive
control network and the right postcentral gyrus for the
auditory network. Although there was no significant cor-
relation of symptom severity, duration of illness, cognitive
function with the FC of the clusters, the significant rela-
tionship with a total antipsychotics dose was found.
Further studies are needed to elucidate how the decreased
FC of these regions in relation to the executive control or
auditory network is implicated in the pathophysiology of
schizophrenia.
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