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Several studies have shown that functional network reorganizes from more segregated to more integrated pattern
when demands of a cognitive task increase. This pattern of network reorganization was found especially for working
memory (n-back) task [1-3]. However, differences in network reorganization during a working memory task engaging
different  modalities  and  information  processing  were  so  far  not  investigated.  Here,  we  compare  how  increasing
cognitive demands of visuospatial and auditory n-back are reflected in the whole-brain functional network topology.

Forty-seven  healthy  subjects  (aged  18-26)  were  examined  using  the  functional  magnetic  resonance  imaging
(fMRI) technique during resting-state and while performing visuospatial and auditory working memory n-back tasks at
increasing levels of difficulty (from 1-back to 2-back). FMRI data were pre-processed using a standard pipeline and
denoised with aCompCor method [4].  We calculated  correlation matrices  for  each  participant,  task type,  and  task
condition (1-back, 2-back and resting-state) for 264 ROIs functional brain parcellation [5]. For connectivity analysis the
Brain Connectivity Toolbox for MATLAB was used [6]. The comparison of strength of individual edges was examined
with use of Network-Based Statistic method which is implemented in the NBS Toolbox [7].

We showed that the brain reorganizes itself while switching from the lower- to the higher-demand task. Both for
auditory and for visuospatial tasks, the highest modularity occurred in the resting-state, and the modularity in 2-back
was lower than in 1-back condition. However, the modularity during the 1-back auditory task was lower than in the
visuospatial  1-back  task.  NBS analysis  showed that  for  both  auditory  and visuospatial  conditions  the  majority  of
weakened network edges consist of edges within the default mode network (DMN) and the largest group of edges in the
strengthened network link DMN with other brain systems (Fig. 1).

Fig. 1. Weakened (left, 1-back > 2-back) and strengthened (right, 2-back > 1-back) networks  
in terms of predefined brain systems while performing visuospatial tasks. 

These results confirm the previous findings that the brain adapts to increasing cognitive demands and extend these
conclusions for different modalities. Such outcomes can shed new light on the understanding of the differences between
various working memory modalities.
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