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Fine-Grained Neural Distinctions in Abstract Concepts: An fMRI Study
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INTRODUCTION
Concrete words elicit sensorimotor activation (Pulvermüller & Fadiga, 2010; 
Pulvermüller, 2013). 

Most evidence for abstract words shows left perisylvian activation (Wang et al., 
2010), while some studies indicate motor area recruitment for emotional 
concepts (Moseley et al., 2012).

Current study:  We investigated Emotion, Social, and Communication words.

Research Questions 

• Core Processing: Do diverse abstract categories rely on a shared motor-
semantic foundation when contrasted with a non-linguistic baseline? 

• Domain Specificity: To what extent are these categories grounded in distinct 
“functional hubs” (e.g., social cognition or affective centers) when directly 
compared?
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METHODOLOGY
Participants 
• N = 47 right-handed native German speakers (25 female; M = 27.3, 18–52)
 
Stimuli & Design 
• Passive reading of 48 German nouns (16 per category: Emotion, Social, 

Communication; see examples below; Ciaccio et al., 2025)
• Matched for length, frequency, and syllables 
• Hashmarks (###) as baseline controls 
• Presented in randomized order using an event-related design

Data Acquisition 
• fMRI data were acquired using a 3T multiband EPI across six 10-minute runs. 

Preprocessing & Analysis Data 
• fMRIPrep used for motion correction, coregistration, and normalization, 

followed by 6-mm FWHM smoothing. 
• Whole-brain GLM analyses in SPM12 contrasted each category with baseline 

and between categories (p < .05 cluster-level FDR correction)
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Abstract Categories vs. Baseline

All abstract categories (Emotion, Social, Communication) engaged a common left-
lateralized language–motor network. e.g.

• inferior frontal gyrus [emotion: x = -38, y = 12, z = 28, p < 0.001; social: x = -44, y = 30, z = 18, 
p < 0.001; communication: x = -50, y = 20, z = 24, p < 0.001]

• middle temporal gyrus [emotion: x = -60, y = -30, z = 4, p < 0.001; social: x = -56, y = -34, z = 4, 
p = 0.001; communication: x = -52, y = -42, z = 6, p < 0.001]

• SMA [emotion: x = -4, y = -2, z = -58, p < 0.001; social: x = -4, y = 8, z = 56, p = 0.00; 
communication: x = -8, y = 2, z = 58, p = 0.016]

• precentral gyrus [emotion: x = 50, y = -6, z = 42, p < 0.001; social: x = 50, y = -4, z = 40, p = 
0.017]

Between Abstract Categories

DISCUSSION & CONCLUSION

• Abstract words recruited shared motor regions (SMA, precentral gyrus) 
beyond perisylvian areas, consistent with embodied accounts 
(Pulvermüller & Fadiga, 2010; Pulvermüller, 2013). 

• Social words additionally engaged left PCC and fusiform gyrus.

• Overall, abstract words appears to rely on a shared motor 
foundation combined with domain-specific specializations.
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• The left fusiform gyrus was more active for Social vs. Emotion (x = -
24, y = -34, z = -16, p = 0.019) and Social vs. Communication (x = -24, y 
= -34, z = -14, p < 0.001).  

• The left posterior cingulate cortex (PCC) showed greater activation 
for Social vs. Communication words (x = -4, y = -58, z = 22, p < 0.005).  

• No significant differences emerged between Emotion and 
Communication 
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