Analysis of brain networks evoked during a language processing task in schizophrenia patients
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INTRODUCTION RESULTS

. . L . . . Five functional brain networks were retrieved using fMRI-CPCA.
Previous research has evidenced that individuals with schizophrenia | o | _ _ N ,
exhibit impairments in the functional brain networks associated with * While no significant differences were observed between the groups, patterns emerged in the focus on visual features (component 2), cognitive evaluation (component 4) and

internal thought (presumed to be linked to hallucinations) and primary auditory (component 5) networks when averaged over the groups.
speech perception.[' These impairments may influence the « These patterns aid in the functional interpretation of these networks.

performance of schizophrenia patients while they participate in tasks B . ‘- . Dy .
that engage these specific brain networks. The present investigation Component 2 — Focus on Visual Component 4 — Cognitive Evaluation (CE) Component 5 — Primary Auditory (AUD)

aims to identify the brain networks evoked during a language Features (FVF)
processing task known as the thought-generation task. The
functionality of the evoked brain networks are compared between
heathy controls and schizophrenia patients.

METHODS
Thought-Generation Task (TGT)
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« Participant is presented with a noun and its respective image (i.e. | :
table) for 5 seconds. _ : ?9 Time (seconds)
 Asked to (1) listen to a definition (e.g. “Something you eat dinner Time (seconds) Time (seconds)
on.”) or (2) mentally generate a definition for the presented noun. | o . The AUD displaved t fvity in both
« Trials involving the hearing condition were initiated with “listen...”  The FVF displayed greater activity in both * The CE displayed greater activity in both groups © Splayed greatet activity in both groups
and trials involving the generating condition were initiated with groups during the generating (inner speech) during the generating (inner speech) condition during the hearing (external speech-perception)
“something you...” condition than the hearing (external speech- than the hearing (external speech-perception) condition than the generating (inner speech)
 Two experimental conditions: (1) hearing vs. (2) generating. perception) condition. condition. Cor.1d|t|on. |
« Each run consisted of 15 trials of each condition with a 60- . This network peaked at 7 seconds post-stimulus + This network peaked later, between 8 and 9 * This network peaked at 7 seconds post-stimulus
second break in between the two experimental conditions; each time. seconds post-stimulus time. time.
participant completed two runs of the task.
« Participants included healthy controls (n=32) and schizophrenia
patients (n=29). CONCLUSIONS T.EFLEI;SrTeC EI\S/I Rapin LA, Metzak PD, et
AnaIyS|s * This set of results provides new information about the function of fMRI-detectable brain networks. Namely, we confirmed that: al. (2015) Left-dominant temporal-
: : : : frontal h ling | hizophreni
» Functional brain networks were extracted using Constrained i. Sensory-based (FVF and AUD) networks peak early in the trial and are differentially sensitive to their respective sensory demands (visual gggeitsﬁfgcﬁ;ﬁjg;g;gosncs Idzlj)r?néema
Principal Compopent Analysis for fMRI (fMRI-CF_’CA). - and auditory, respectively). speech perception. Schiz Bull, 41,
. Component I-oadlr)gs Were Cla§3|f|§d by c_:orrelatl_ng positive a-md ii. The internal-thought-based network (CE) peaked later in the trial, and is thought to be involved in reflecting on performance by reviewing 299-67.
negative loadings in select brain slices with previously established . .
prototype brain networks. task instructions. ACKNOWLEDGEMENTS
» Analysis of estimated hemodynamic response (HDR) was « Comparing the functionality of task-evoked brain networks allows for greater understanding of the cognitive super-processes detectable by Tthiz rets‘i?rChfiS SUSg%rteddbé é}?ﬂé?te
performed using mixed model analysis of variance (ANOVA). fMRI. SHIGCISAIPS from an |
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