
Characterization of a Novel Brain Network Derived from Task-Based 
Functional Magnetic Resonance Imaging: Auditory Attention for Response

Introduction
This study targets the reverse inference problem, where conclusions about cognition are inferred from observation of 
brain activity alone. Twelve prototype task-based functional brain networks have previously been identified [1], 
however, the specific function associated with each network remains undefined. Thus, we aimed to characterize the 
Auditory Attention for Response (AAR) network. We hypothesized that the AAR shows activation when an individual 
attends to auditory sounds and a motor response to a specific auditory stimulus is expected and that AAR shows 
suppression during intensive monitoring of visual details.      

Methods
• Previous studies extracted functional brain networks through constrained principal component analysis for fMRI

(fMRI-CPCA) [2].
• We compiled all the cognitive tasks that have shown recruitment of the AAR network; three are presented here.
• Corresponding estimated HDR plots were examined and interpretation of the AAR network’s role in each task is

provided.
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Results

Conclusion References

Auditory Oddball Task [3]

Social Task

• Participants (n=47 schizophrenia, n=6 schizoaffective, n=5 missing data, n=50 healthy control) were presented with 
standard auditory tones and asked to press a button in response to deviant tones. 

• AAR activation in both groups during identification of deviant auditory stimuli.

• Recruitment of the AAR network is mainly characterized by activation in the bilateral superior temporal gyrus, 
supplementary motor area, left precentral gyrus, bilateral insula and thalamus [1].

• Slight AAR activation initially, 
followed by sharp suppression. 

• Greater deactivation in the Mental 
condition as compared to 
Random, likely because 
participants focus on visual 
stimuli more when clips show 
social interactions relative to 
when they do not .

• Participants (n=500) were presented video clips of shapes either interacting in some 
way or moving randomly and determined whether there was a social interaction.  

Thought Generation Task [4]
• Participants (n=28 schizophrenia, n=32 control) were presented with an object and either listened to (“Hearing”) 

or mentally generated (“Generating”) a definition of the word. 
• Greater AAR activation in the “Hearing” condition.

• The results suggest that AAR activation occurs when an auditory stimulus is presented and a motor response is 
expected. 

• AAR suppression was revealed in tasks that required focus on visual details.
• Overlap with the Auditory Perception network is suspected due to AAR activation during auditory tasks without a 

motor response. 
• These findings successfully answer the reverse inference problem, however, more tasks that not only involve 

auditory stimuli but also manipulate the motor response component are needed to tease apart the exact 
differences between these two networks. 
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