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PARTICIPANTS 
§   45 young adults ages 18-37 (M±SD = 22.1 ± 3.7; 15 male) from Washington, DC metro area 
 

fMRI DATA ACQUISITION & PREPROCESSING 
§  Subjects scanned in resting state (eyes open) for 11 minutes in 3T Siemens Trio magnet 
§  264 whole brain  images, gradient EPI acquisition (TR = 2500ms, TE = 30ms, 90ºflip angle, 

FOV = 192 x192mm, voxel size = 3 mm isotropic) 
§  Data preprocessing in SPM8 (Slice Time Correction/Realignment, Normalization to EPI 

template, Resliced to 3mm, Smoothing {8mm FWHM}, Band-pass filtering, and 
“scrubbing” (Power et al., 2012) with at least 223 volumes retained per participant 

 

ASSESSING DISPOSITIONAL MINDFULNESS (see top middle panel)  
§  Took place on a separate testing day completed prior to scan 
§  Participants completed the Mindful Attention Awareness Scale (MAAS; Brown & Ryan, 2003) 
RESTING STATE FUNCTIONAL CONNECTIVITY CALCULATIONS 

§  Examined the relationship between mindfulness and DMN connectivity using two approaches: 
 
(1) Seed-Based Approach 
§  Examined dmPFC connections related to mindfulness 
§  Created a 8mm spherical seed in the dmPFC based on coordinates reported in Andrews-Hanna 

et al. (2010) 
§  dmPFC thought to be the midline node of  “present-oriented” DMN subsystem 

§  For each subject, partial correlations computed between timecourse of the dmPFC seed and 
those of every other voxel in brain, controlling for motion (from realignment parameter 
timecourses) and physiological noise (approximated by timecourses of WM and CSF) 
§  Produced brain map of intrinsic connectivity strength with the dmPFC for each subject 
§  Resulting r-values converted to Z-scores before statistical analyses of correlation 

strengths 
§  Single-subjects’ whole brain dmPFC connectivity maps entered as the DV in a regression 

(SPM8) testing for correlations with participants’ MAAS scores 
§  Results corrected for multiple comparisons at P < .05 using Monte Carlo simulation (p <.005, 

k > 54) 
 

(2) Pairwise Approach 
§  Examined within-DMN connections related to mindfulness 
§  Computed pairwise connectivity between all DMN regions of interest (ROIs) identified by 

Andrews Hanna et al (2010) 
§  Tested for correlations between pairwise connectivity strength of DMN ROIs and mindfulness 
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§  We predicted that participants higher in dispositional mindfulness would have stronger resting 
state functional connectivity (rsFC) between regions of the DMN, in particular between 
regions of the present-oriented DMN subsystem 
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Seed-Based Approach Pairwise Correlations 

AVERAGE CONNECTIVITY OF dmPFC SEED    MEASURING DISPOSITIONAL MINDFULNESS 

§ Examined the intrinsic functional connectivity network of 
the dmPFC in the present sample using one sample ttest. 

§   The dMPFC seed exhibited strong rsFC to canonical 
DMN regions, including: 
§ Medial prefrontal cortex (mPFC) extending into 

anterior cingulate and superior frontal cortices 
§ Lateral temporal cortices (LTC) 
§ Medial temporal cortices, including hippocampus (HC) 

and parahippocampus (PHC) 
§ Temporal parietal junction (TPJ) 
§ Temporal pole (TempP) 
§  Inferior parietal cortices (pIPL) 
§ Posterior cingulate cortex (PCC), extending into 

precuneus  
§ Retrosplenial cortices (Rsp) 

§  Results corrected for false discovery rate at P <.05 
 

The MAAS: 
§  A self-report questionnaire where people view 15 statements about their everyday 

experiences and are asked to indicate on a 6-point Likert Scale how frequently or 
infrequently they have each experience  

§  Scored by averaging the value of ratings 
§  Higher scores indicate higher mindfulness 
 
Sample Items:  

 1       2   3   4   5   6 

 Almost 
Always 

Very 
Frequently 

Somewhat 
Frequently 

Somewhat 
Infrequently 

Very 
Infrequently 

Almost  
Never 

I could be experiencing some emotion and not be conscious of it until some time later. 
 
I do jobs or tasks automatically, without being aware of what I’m doing. 
 
I break or spill things because of carelessness, not paying attention, or thinking of something 
else. 
 
It seems I am “running on automatic”, without much awareness of what I’m doing.  
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§ Mindfulness refers to our ability to maintain awareness of internal and external phenomena 
occurring in the present and is associated with psychological and cognitive health benefits. 

§ The default mode network (DMN) is an intrinsic functional network of the brain thought to 
be critical for promoting self-relevant mental processes, as well as adaptive cognitive and 
affective functioning. 
§ This network dissociates into two subsystems that interact via a midline core:  

§ A dorsomedial prefrontal cortex (dMPFC) subsystem is more active during present-
oriented thinking. 

§ A medial temporal lobe (MTL) subsystem is more active during future-oriented 
thinking (Andrews-Hanna et al., 2010). 

§   Several studies of mindfulness training have reported changes in the strength of functional 
connectivity and/or activation of the DMN, suggesting that the benefits of mindfulness might 
stem from alterations in the strength of connections between brain regions in this large scale 
functional network (e.g., Jang et al., 2011; Taylor et al., 2013; see Tang & Posner, 2012 for 
others). 

§ To date, however, few studies have examined whether individual differences in one’s natural 
propensity for mindfulness, or dispositional mindfulness, are associated with the strength of 
DMN functional connectivity at rest (but see Prakash et al, 2013; older adults).   

 

* location of dmPFC seed shown in blue 
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§ Mindfulness positively associated with dmPFC connectivity to right middle frontal gyrus (x,y,z=39, 20, 55; 
k=61) and left precuneus, extending into PCC (x,y,z= -12, -55, 25; k=61; P <.05, corrected) 

§ At a more liberal threshold (p<.005, k > 20), several additional positive correlations between mindfulness 
and dmPFC connectivity to other regions in large-scale networks: Right angular gyrus (visible above), right 
superior frontal gyrus, right anterior cingulate, and right postcentral gyrus  

§  6 positive correlations between mindfulness and strength of connectivity between 
following Andrews Hanna et al. (2010) DMN ROIs; below: ROIs color coded by 
subsystem; above (left) location of ROIs; above (right) strength of correlations: 
§   aMPFC-Right pIPL (r(45) = .33, p = .03) 
§   dmPFC-Right pIPL (r(45) = .34, p = .02) 
§   Right TempP-Right pIPL (r(45) = .36, p = .02) 
§   Left TempP-Right pIPL (r(45) = .41, p = .005) 
§   dmPFC-PCC (r(45) = .28, p = .06) 
§   aMPFC-Left pIPL (r(45) = .29, p = .05) 
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§  Consistent with our prediction, using 2 different analytical approaches we found evidence that individuals higher in dispositional mindfulness had stronger, more positive rsFC 
between regions of the DMN. There were no negative correlations. 

§  Inconsistent with our predictions, however, we found no evidence that individuals higher in dispositional mindfulness had stronger rsFC within the “present oriented” DMN 
subsystem.  
§  Instead, results suggest that stronger rsFC between dmPFC and a DMN core region (seed-based approach) or between regions in different DMN subsystems (pairwise 

approach) was associated with higher mindfulness. 
§ Higher mindfulness perhaps associated with better integration of the DMN as a whole. 

§  In addition, found a positive correlation between mindfulness and rsFC of dmPFC to a region implicated in higher-order cognitive functions (seed-based approach). 
§  Better integration of DMN and more externally-oriented functional networks at rest could facilitate their flexible adaptation to environmental demands; previously reported 

positive correlations between mindfulness and executive functioning are consistent with this mechanistic hypothesis (e.g., Schmertz et al., 2009; Oberle et al., 2011) 
§ One leading theory regarding the functionality of the DMN is that it allows the organism to maintain a state of readiness and broad monitoring of the environment for unexpected 

events (Raichle et al, 2001).  
§  Perhaps the positive correlations we observed between dispositional mindfulness and rsFC of regions spanning DMN subsystems/large-scale networks offer advantages such 

as better decision making, planning, and behavioral control abilities, as well as psychological wellbeing.  
 


