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The neosentimentalist perspective (Haidt, 2001), which proposes a causal role of emotions in 

moral judgment, suggests the existence of a genuine, biologically based, link between disgust and 

morality. Several strands of evidence support this theoretical view. For instance, similar activation of 

the levator labii (a facial muscle typically associated with oro-nasal rejection of aversive stimuli) is 

evoked by the experience of indignation in response to unfair treatment in an economic game, as well 

as by gustatory distaste (Chapman et al., 2009). Disgust and morality are linked also at the neural 

level. For example, perceiving unpleasant smells (Wicker et al., 2003) increases the activity of the 

anterior insula. Interestingly, the activity of this region increases also in response to unfairness 

(Sanfey et al., 2003).  



In contrast to the literature discussed so far, other theoretical (i.e., rationalists) approaches 

place particular emphasis on the role of cognitive inputs to moral judgment. In this regard, Royzman 

and Sabini (2011) suggest that the term “disgust” is often applied to moral transgressions but this 

only reflects a metaphoric use of the term with no or little common ground between disgust and 

morality.  

In summary, the literature outlined above provides two contrasting perspectives about the 

existence of a common cognitive/neural morality-disgust linkage.  

We provide new insights to this debate by measuring motor-evoked potentials (MEPs) from 

the tongue (t) generated by Transcranial Magnetic Stimulation over its motor cortex (M1) 

representation in a group of 15 healthy participants (4 males) presented with vignettes of moral 

transgressions. From a merely sensory point of view, the tongue-disgust linkage is intuitive, as this 

oral muscle works also as sensory organ that encodes flavors through its taste receptors (buds). 

Evidence suggests that even tM1 might be adept to investigate the experience of disgust. Penfield and 

Faulk (1955) reported a convergence between motor (e.g. movements of the tongue, swallowing) and 

sensory (e.g., sensations of taste or smell) experiences related to the tongue and the oral body region 

in patients receiving electrical stimulation of the insula during surgical mapping for focal epilepsy. 

More recently, Alipour et al. (2002) have demonstrated that the tM1of non-human primates is directly 

connected with several cortical/subcortical regions (e.g., orbitofrontal cortex, insula) directly 

involved in the processing of disgust and morality (e.g., Wicker et al., 2003). Moreover, neuroimaging 

findings show that the human tM1 and related sensorimotor networks are activated during the 

experience of disgust (Calder et al. 2007). Remarkably, we (Vicario et al., 2017) have found that 

visual stimuli representing gustatory disgust and revulsion suppresses tM1 cortico-bulbar excitability, 

as measured via MEPs from tongue (TNG). 

 Based on this literature, extending the investigation of tM1 physiological activity to the moral 

domain might provide important insights to address the disgust-morality linking debate. 



 

Materials and Methods 

         Moral disgust was induced by using moral and non-moral -control- dilemmas depicted in short 

vignettes by Harrison et al. (2012). We recorded MEPs from the TNG in order to assess tM1 

excitability. As a somatotopic control, we recorded MEPs from a hand muscle, i.e., the first dorsal 

interosseous (FDI). Two days before the experimental session, participants received an e-booklet with 

the 16 moral and 16 non-moral (control) stories, as they were required to memorize the short 

description associated with each single vignette. The full memorization of the content associated with 

each single vignette was mandatory to take part in this study, to allow the comparison of moral vs. 

non-moral contents prompted by the exposure to the vignettes on TNG/FDI excitability. 

Consequently, each vignette displayed in the screen during the experimental session was familiar. To 

verify the correct memorization of the proposed material, a few minutes before the beginning of the 

experimental session, participants were asked to provide details about the stories associated with the 

32 vignettes. All participants provided 100% correct responses. Next, participants were comfortably 

seated in a dimly lit room at a distance of 80 cm in front of a computer screen. MEPs from TNG and 

FDI were recorded in separate sessions (counterbalanced design). Each session consisted of two 

blocks of 32 trials (16 moral, 16 non-moral vignettes) and a block of 16 fixation crosses for a total of 

48 trials per muscle. To be sure that participants recognized the moral vs. non-moral outcome 

suggested by the displayed vignettes, each trial was preceded by a verbal (pre-recorded) question: 

“Does this story make you indignant?” In this question, we choose the term “indignant”, to avoid any 

explicit reference to disgust that could have biased our participants (Figure 1 for details). 



 

Since morality is an individual experience potentially influenced by several variables, at the end of 

the experiment participants provided subjective moral disapproval ratings for each vignette. In 

accordance with the results of a recent study of our group (Vicario et al., 2017) documenting reduced 

excitability of tM1during exposure to pictures of disgusting foods or facial expressions of distaste, 

we found that vignettes of highly disapproved moral violations (Figure 2A provides an example of 

moral and control dilemmas) reduced tM1excitability, compared to the FDI/M1 excitability  control 

condition (Figure 2 B). Moreover, the amount of tM1excitability and moral indignation were linearly 

correlated: the higher the moral indignation the lower tM1 excitability (Figure 2 C). Respective 

changes of MEPs were not observed in a non-oral (i.e., FDI) control muscle, suggesting a selective 

decrease of tM1excitability.  



 

Discussion 

Our study expands knowledge gained from previous studies in the following aspects. We provide the 

first neurophysiological evidence of a specific involvement of tM1 in moral indignation. Second, our 

data indicate that tM1 modulation is inhibitory and reminiscent of a similar motor inhibition observed 

when participants are exposed to pictures of disgusting food (see Vicario et al., 2017), as shown by 

the reduction of TNG MEPs. Moreover, we show that motor inhibition is restricted to TNG MEPs 

and does not extend to FDI MEPs, thus providing somatotopic support to the hypothesis of an “oral” 

origin of moral disgust (Chapman et al., 2009), in line with the neosentimentalist perspective.  
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