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[Abstract] Objective To investigate the effect of task difficulty on cerebral blood oxygen response and
functional network in cognitive intervention training. Methods The classic Stroop paradigm was adopted, with
task settings divided into neutral stimuli (Neutral) and conflicting stimuli (Incongruent). Through multimodal
data fusion methods, behavioral indicators (accuracy rate, reaction time) and cortical blood oxygen (HbO)
signals were synchronously collected. The left frontal lobe (L_F) was selected as the target region for

functional connectivity analysis. The cluster coefficient (CP) , average shortest path length (LP) , local
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efficiency (Eloc) , global efficiency (Eg), and small-world property (Sigma) were compared to analyze the
differences in brain network efficiency between the two task groups. Results Compared with the abnormal
group, the Neutral group had lower reaction time (P < 0.05) and higher accuracy rate (P < 0.001) , and
there was a significant negative correlation between the two behavioral indicators (r=-0. 683, P < 0.001).
When the task difficulty increased from Neutral task to variable task, the HbO concentration in cerebral cortex
increased significantly (P=0.001), the connection between L_F and right frontal lobe (R_F) weakened, and
the connection between L_F and right parietal lobe (R_P) strengthened. In addition, CP (P < 0.001), LP
(P<0.05), Eg (P <0.001) and Sigma (P < 0.001) were significantly changed. Conclusions The frontal
lobe is a key monitoring area during cognitive intervention training; changes in task difficulty alter the
information flow between hemispheres; increasing task difficulty promotes the efficiency of brain functional
networks. This research makes it possible to precisely regulate the difficulty level of the task to accurately
control the brain’s functional remodeling, ultimately achieving the best cognitive intervention training effect.

cognitive intervention ; task difficulty ;blood oxygen response ; brain network connectivity
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