
Mind-wandering and 
the brain

Natali Bozhilova
King’s College London

PhD student



Image extracted from: Kirschner, A., Kam, J. W. Y., Handy, T. C., & Ward, L. M. 
(2012). Differential synchronization in default and task-specific networks of the 

human brain. Frontiers in human neuroscience, 6.



Image extracted from: Kirschner, A., Kam, J. W. Y., Handy, T. C., & Ward, L. M. 
(2012). Differential synchronization in default and task-specific networks of the 

human brain. Frontiers in human neuroscience, 6.



Image extracted from: Baird, B., Smallwood, J., Lutz, 
A., & Schooler, J. W. (2014). The decoupled mind: 

mind-wandering disrupts cortical phase-locking to 
perceptual events. Journal of Cognitive 

Neuroscience.



Image extracted from: Mason, M. F., Norton, M. I., Van Horn, J. D., Wegner, D. M., 
Grafton, S. T., & Macrae, C. N. (2007). Wandering minds: the default network and 

stimulus-independent thought. Science, 315(5810), 393-395.



Activations preceding reports of mind wandering (intervals prior to off-task versus on-task 
probes). 

Kalina Christoff et al. PNAS 2009;106:8719-8724

©2009 by National Academy of Sciences



Mind wandering in the absence (a) and presence (b) of meta-awareness. 
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Early visual processing of no-go stimuli in adults with 
ADHD and controls
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Early visual processing of go stimuli in adults with ADHD 
and controls
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Event-related spectral perturbations(ESRP) following 
the response
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Summary

• Mind-wandering is associated with the default mode network ( both 
connectivity and activation analyses show it).

• Different types of mind-wandering generate different types of brain activation 
and connectivity.

• The creative mind-wandering in vivid images is strongly linked to connectivity 
within the default mode network.

• Whereas the deliberate (controlled and about personal goals) mind-wandering is 
linked to the greater connectivity between the salience network and the default 
mode network ( potentially it means that the brain transitions in a more efficient 
way from the attending to the external world to mind-wandering-> We do not 
know yet).



Final points

• I have selected the most prominent (brain-related) findings in the literature as 
well as my own. 

• Please, also include Dr Deniz Vatansever (University of  York) and his 
supervisor, Dr Jonny Smallwood (Reader, University of York), Memory and 
Cognition Lab, Department of Psychology in the acknowledgements. I worked 
with Dr Vatansever to generate the brain images. 

• It is also essential to give credit to all the authors I have extracted the images 
from.

• We have found something very interesting in relation to ADHD and mind-
wandering. We have not published it yet, but we can discuss it at some point.

• From slide 12 to 27, the images represent resting functional connectivity, seed 
to region of interest connectivity analyses.


