
Personality traits modulate the effect of tDCS on reading speed of 
social sentences 
Cristian Reyes 1, Iván Padrón 2, Sara Nila Yagual 3, Hipólito Marrero 2
1 Experimental Psychology Lab, Department of Psychology, Carl von Ossietzky University, Oldenburg, Germany, cristian.reyes.moreno@uni-oldenburg.de
2 University Institute of Neuroscience NEUROCOG, University of La Laguna, La Laguna, Spain
3 Faculty of Social and Health Sciences of the Península Santa Elena State University, La Libertad, Ecuador.

Introduction

Results

Conclusion & Discussion

References: [1] Dodell-Feder, D.; Koster-Hale, J.; Bedny, M.; Saxe, R. fMRI item analysis in a theory of mind task. Neuroimage 2011, 55, 705–712. https://doi.org/10.1016/j.neuroimage.2010.12.040, [2] Kennedy, D.P.; Adolphs, R. The social brain in psychiatric and neurological disorders. 
Trends Cogn. Sci. 2012, 16. 559–572, 10.1016/j.tics.2012.09.006. [3] Johnson, M.H.; Senju, A.; Tomalski, P. The two-process theory of face processing: Modifications based on two decades of data from infants and adults. Neurosci. Biobehav. Rev. 2015, 50C, 169–179. 
https://doi.org/10.1016/j.neubiorev.2014.10.009. [4] Pelphrey, K.A.; Morris, J.P. Brain mechanisms for interpreting the actions of others from biological motion cues. Curr. Dir. Psychol. Sci. 2006, 15, 136–140. https://doi.org/10.1111/j.0963-7214.2006.00423.x. [5] Pelphrey, K.A.; Viola, R.J.; McCarthy, 
G. When strangers pass. Psychol. Sci. 2004, 15, 598–603. 10.1111/j.0956-7976.2004.00726.x. [6] Marrero, Hipólito, Sara Nila Yagual, Enrique García-Marco, Elena Gámez, David Beltrán, Jose Miguel Díaz, and Mabel Urrutia. 2020. “Enhancing Memory for Relationship Actions by Transcranial Direct 
Current Stimulation of the Superior Temporal Sulcus.” Brain Sciences 10 (8): 1–16. https://doi.org/10.3390/brainsci10080497. [7] Gray, J. A. (1982). The neuropsychology of anxiety: An enquiry into the functions of the septo-hippocampal system. New York: Oxford University Press. [8] Carver, C.S.; 
White, T.L. Behavioral inhibition, behavioral activation, and affective responses to impending reward and punishment: The BIS/BAS scales. J. Personal. Soc. Psychol. 1994, 67, 319–333 . https://doi.org/10.1037/0022 3514.67.2.319. [9] Huang, Y.; Datta, A.; Bikson, M.; Parra, L. C. Realistic 
Volumetric-Approach to Simulate Transcranial Electric Stimulation—ROAST—a Fully Automated Open-Source Pipeline. J. Neural Eng. 2019, 16 (5), 056006. https://doi.org/10.1088/1741-2552/ab208d.  

Mentalizing network & STS

Intentionality is basic for understanding social relationships (SRs). The 
mentalizing network encodes intentionality 1,2, especially, the superior 
temporal sulcus (STS) in processing social intention 3,4, particularly approach 
intentionality 5. 

However, tDCS advantage might start before, in sentences reading. Hence, we 
examined the effect of anodal tDCS on rSTS on reading speed of SRs 
sentences. We hypothesized anodal tDCS would produce a greater 
improvement for approach sentences.

The role of personality traits

A 2-dimensions model of personality was considered 7: anxiety (BIS) and 
impulsivity (BAS). The BIS/BAS scales 8 were given to participants. We 
hypothesized a poorer improvement after anodal tDCS in reading speed for 
approach and avoidance sentences in high-BIS and high-BAS participants in 
contrast to low-trait participants. 
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Method

Figure 2: Structure of an experimental session Figure 3: representation of our electric field
run using ROAST 9. Units are in V/m.

Design

• Three 3 X 2 mixed Two-Way ANOVAs were performed.
• Within-subjects: Direction (Approach, Avoidance, Neutral).
• Between-subjects: Stimulation (Anodal, Sham). 
• DV à d (improvement in reading speed in 2nd set).
• Covariate à Latency to neutral questions.

General ANOVA
Two participants were removed (questions failed > 25%), N = 60

-Stimulation, F (1, 58) = 4.174, p < .05 , ƞp2 = .068, d anodal > sham
-Direction, F (2, 59) = 2.896, p = .064, ƞp2 = .094, d approach > av. & neu.

Moderation by traits
-Low-BIS (n = 21): Stimulation, F (1,19) = 8.502, p < .01, ƞp2 = .321 

Stimulation x Direction, F (2,19) = 3.181, p = .067, ƞp2 = .272
-Low-BAS (n = 21): Stimulation, F (1,19) = 6.53, p = .02, ƞp2= .205

Figure 4: low-BIS d scores in each condition. Figure 5: low-BAS d scores in each condition.

Is it stated that Cristian rejected Daniela?
After some sentences: control question

Publication

Figure 1: Source localization of approach/avoidance difference in the ERP 
window (545–750 ms). Stronger activation for approach than avoidance is 
shown in BA 21-22 (taken from Marrero et al., 2020).

In this regard, an enhancement in 
memory for approach sentences, 
(e.g. “Cristian accepted Daniela 
on Whathsapp”) has been shown 
after anodal tDCS on rSTS 6.

Figure 1: illustration of an avoidance sentence presentation (response recordings 
and stimuli presentation were controlled by E-Prime 2.0 software).

Hypothesis

-tDCS would produce a greater improvement in reading speed for approach
sentences.

-A poorer improvement in reading speed of approach and avoidance sentences
would be found in high-trait compared to low-trait participants

150 ms

-Anodal tDCS had no effect on reading approach content.
-It had an overall effect on reading speed.
-Affective traits have emerged as a modulator for tDCS effect.
-High level in BIS/BAS traits predicted a poorer benefit from anodal tDCS.
-Low level in BIS/BAS traits seem to be benefited from tDCS.

-Future research might include:
-more gender-balanced groups would be needed.
-older participants would be needed.
-a recognition task after reading to find tDCS improvement in encoding.

Participants

• N = 62 healthy right-handed students (54 females M= 19,95, SD = 2,33). 
• All participants provided informed consent.
Stimuli & Task
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