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INTRODUCTION
• Transcranial direct current stimulation (tDCS) is a 

promising non-invasive brain stimulation modality 
that can modulate neuronal excitability / plasticity 
via scalp electrodes.

• The modulation effects of tDCS polarity (anodal vs 
cathodal) and the stimulation parameters for tDCS 
(duration, number of sessions, accumulating effect) 
are typically unknown.

• Goal: Explore the effect of single and multiple tDCS 
sessions and polarity on seed-based functional brain 
connectivity at rest.

METHODS
• 81 subjects were randomized into Anodal, Cathodal, 

and Sham tDCS.
• Electrodes were placed over F4 and FP1 locations in 

10x10 EEG to modulate right dorsolateral prefrontal 
cortex (rDLPFC) and left orbitofrontal cortex (lOFC).

• tDCS was applied over three consecutive days
• Resting state fMRI (rsfMRI) data were acquired 

before, during (x2), and after tDCS (Figure-2).

• rDLPFC and lOFC as seed regions (Figure-3) to 
analyze connectivity change.

• For both Anodal > Sham and Cathodal > Sham 
contrasts we considered the following comparisons:

1. tDCS1 vs Pre and tDCS2 vs Pre for both days 
(Online effect)

2. Post vs Pre for both days (Single session 
effect)

3. Day3-Post vs Day1-Pre (main effect, 
accumulated over three sessions)

• We used CONN to analyze rsfMRI data. Clusters with 
p<0.005 at voxel level and at least 15 voxels were 
considered significant.

RESULTS
Anodal vs Sham                 Cathodal vs Sham                     Anodal vs Sham              Cathodal vs Sham  

DISCUSSION
• Although tDCS modulates brain functional connectivity, this effect is complex and could be 

inconsistent as we observe different effects for Day1 and Day3.
• Some similarity between anodal and cathodal main effect (e.g., lOFC – PCC connectivity)
• Certain connections (e.g., rDLPFC – MFC in Anodal) have changed after one session while 

some other (e.g., lOFC – PCC in both groups)  have shown an accumulative effect over 3 days. 
• Need to carefully design tDCS parameters (duration, number of sessions) for desired outcome.
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Figure-1: Location of the tDCS electrodes on 10x10 EEG system 
and induced potential field on a template brain Figure-3: The two seed regions used for analysis

Figure-2: Experimental protocol, timing and duration of rsfMRI scans and 
tDCS application

Figure-4: Exemplary results for online (green), single session(blue), and accumulative (red) effects of tDCS.  


