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Abstract  

Verbal irony is when the literal meaning of a statement contrasts with the intended meaning. For 

example, when we arrive at a party, see a table loaded with desserts and exclaim: “I see I am the only one 

who brought dessert!’ while putting our pie-dish down. Verbal irony shares a special relationship with 

negative emotions, as it is often used to express them, or used in the context of negative events. However, 

it is unclear what irony does to negativity and which mechanism irony uses to impact emotion. In this 

thesis, I investigate if and how irony impacts negative emotion in speakers and listeners. In Chapter 1, I 

provide a brief introduction into the topic, followed by Chapters 2, 3, and 4, which each report 

experimental work with ratings and electrophysiology. In specific, Chapter 2 shows that speakers using 

irony, regardless of the amount of context negativity, are rated to be in a less negative and less aroused 

mental state compared to the same speaker using literal language. In Chapter 3, I show that listening to a 

statement produced by someone else leads to a more negative and more aroused mental state compared to 

producing the same utterance addressed to oneself. Lastly, in Chapter 4, I contrast irony and cognitive 

reappraisal, showing that irony can be an effective tool to reduce negativity, but cognitive reappraisal is 

not the only mechanism which allows irony to reduce negativity. Chapter 5 outlines broad conclusions for 

future research from the work described in this thesis.   
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Chapter 1: Introduction  

 This thesis investigates the relationship of verbal irony and negative emotion. Irony is broadly 

defined when stated meanings contradict intended meanings, or when the mental representation of affairs 

does not map onto their actual state (c.f. Kreuz, Roberts, Johnson & Bertus, 1996; Roberts & Kreuz, 

1993). Verbal irony is a subtype of irony, where words are used to contradict or contrast with what is 

meant by the irony producer. For example, someone saying “What a lovely day!” when it is storming 

outside. Verbal irony can refer to a variety of utterances, including using negative words to describe 

positive events (e.g., “This cake tastes terrible!” when the cake is delicious), and using positive words to 

describe negative events (e.g., “This cake tastes amazing!” when the cake is inedible because someone 

used salt instead of sugar to bake it). The latter form, irony in negative contexts, is sometimes called 

sarcasm, though some have pointed out that sarcasm requires both a negative context and a hurtful intent. 

The present thesis focuses primarily on irony used in negative contexts, and thus, for the purpose of the 

thesis, we will use the terms irony and sarcasm interchangeably. 

 Verbal irony relies on a number of higher-order cognitive functions, such as perspective taking 

and Mentalizing (reading and understanding the mental states of others), or Theory of Mind 

(understanding that another person has a different perspective than oneself). That is, a listener must be 

able to understand the situation from the perspective of the speaker and understand that they do not mean 

what they literally said. In other words, understanding irony requires the pragmatic understanding of 

speaker’s intent, which is why certain populations struggle with understanding and producing irony, 

including young children, individuals with autism, or pragmatic disorders.  

Verbal irony involves four important steps, as illustrated in Figure 1. First, (1) the speaker must 

intent to create a contradiction between the situation at large and their utterance and (2) the contradicting 

utterance must be produced. (3) The speaker must intent for the listener to detect this contradiction, and 

(4) the listener must recognize the contradiction and decipher the speaker’s correct intent.  

Figure 1.  

Four steps of verbal irony. 
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If the speaker does not understand their interlocutor’s perspective and expectations (step 1), they 

cannot purposefully produce a detectable (apparent), contradicting utterance (step 2). If the speaker fails 

to convey a contradiction, or hides the contradiction too well, the irony remains undetected (see Colston 

& O’Brien, 2000, for work on weak and strong irony). In addition, the listener must understand that the 

expressed words do not reflect the expressed intention of the speaker (step 3). If the listener fails to 

understand this contrast, the irony will remain undetected. Lastly, the speaker must intent for the 

contradiction to be detected (step 4). If the speaker purposefully used untrue statements, with the intent 

for the listener to not discover the contradiction, it would be considered deceit (c.f. Anolli et al., 2002). 

However, both the intent to create and the intent to be discoverable are crucial for verbal irony. For 

example, when someone says “Pleasure” after meeting someone they were not keen to meet in the first 

place, a contradiction between experience (not a pleasure) and words (“pleasure”) may be present, but the 

discrepancy may not have been created on purpose and/or the speaker does not intent for the listener to 

recognize this discrepancy. If the listener did recognize that meeting them is in fact, not a pleasure for 

their interlocutor, they likely also realize that the speaker had not intended for them to discover their true 

feelings and used these words for reasons other than deceit. Thus, in contrast to deceit, or politeness, in 

verbal irony, the communicative intention of the speaker is for the listener to detect and resolve the 

contradiction.  

Why would a speaker want to use such an effortful way to convey meaning? After all, irony is 

used in 8% of the utterances between friends (Gibbs et al., 2000). Roberts & Kreuz (1994) asked their 
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participants (N=158) to list why they used figurative language, and for irony, 94% of them indicated that 

they convey negative emotions with it. Additional reasons to use irony were to be humorous (mentioned 

by 65% of participants), to clarify (35%), and to contrast differences (35%).  

Relatedly, Campbell & Katz (2012) investigated sarcasm via a context-construction paradigm. 

Participants read target statements and were instructed to either create contexts that render the statement 

sarcastic or were given no instructions. The produced contexts were then scored by a second set of 

participants on sarcasm and several context dimensions, as well as analyzed using Linguistic Inquiry and 

Word Count (LIWC, Pennebaker et al., 2001) a text analysis program that provides counts in 

psychologically meaningful categories. For the dimension analysis, Campbell & Katz (2012) found that 

the amount of negative tension present in the context explained most of the variance in sarcasm ratings, 

and results of the LIWC analysis showed that contexts rendering statements sarcastic contained more 

negations and negative emotion, and more exclusionary and less inclusionary words than non-sarcastic 

contexts. In sum, Campbell & Katz (2012) found further support for the idea that irony and negative 

emotion share a special relationship that is expressed in both word choice, features of context, as well as 

emotional implications of context. 

However, past research could not agree on what irony does to the negative emotions it conveys. 

While some argued that irony reduces negative emotion (tinge hypothesis, Dews & Winner, 1995), others 

proposed that in some cases, irony might increase negative emotion (Contrast & Assimilation Theory, 

Colston, 2002). This thesis not only contributes to this debate (Study 1), but also moves beyond the 

question of what irony does to negativity by investigating the cognitive mechanism by which irony 

impacts negativity (Study 3). St 

The present thesis proposes that irony is a form of emotion regulation, where a speaker uses irony 

to index a more downregulated mental state. Specifically, I test the overarching hypothesis that irony, by 

creating a contradiction to a situation at large acts as cognitive reappraisal, a form of emotion regulation 

(Gross, 1998), and therefore using verbal irony is an implicit self-regulatory process allowing the speaker 

to manage their emotional response.  
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Study 1 / Chapter 2 investigated the relationship of irony and negative emotion by considering 

the mental state of the speaker. Study 1 asks if the use of irony indexes a different speaker’s mental state 

compared to literal, and if so, whether irony compared to literal language indicates a speaker’s emotion 

regulation. Study 1 consists of two experiments, a behavioral study with online ratings, and an Event-

related Potentials study. 

Study 2 / Chapter 3 investigated the impact of perspective on the effects of irony on negativity. 

In most cases, two people are involved in verbal irony, the speaker and the listener. Some proposed that 

this difference in perspective might impact whether irony increases or decreases negativity (Pexman & 

Olineck, 2002). This study considers both speaker and listener perspectives and uses online ratings to 

address this question. 

Study 3 / Chapter 4 directly compared the neural activity associated with irony processing to 

that associated with cognitive reappraisal. Participants are actively involved by taking the role of listeners, 

as opposed to bystanders. The goal is to understand the mechanism by which irony reduces negativity by 

comparing neural signatures or emotion regulation and irony processing using Event-related Potentials. 

 

1. Mechanisms through which irony might downregulate emotion 

Throughout this thesis, I consider these three possible mechanisms (Humor, Emotion Regulation, 

and Distancing) that might be responsible for irony’s ability to reduce negative emotion. I will discuss 

each mechanism briefly below. 

 1.1. Humor. When something is funny, it makes us feel more positive, and we may even have to 

chuckle or laugh about it. If statements during conversation are funny, they can increase positive feelings 

between speaker and interlocutors. Thus, a conceivable hypothesis about irony and negative emotion is 

that irony may reduce negativity via humor. Specifically, if an ironic statement made in a negative 

situation is perceived as funny, the humor content in the ironic statement would induce more positive 

emotion, thereby lowering the negative emotion present from the situational context. Jokes, and other 

forms of verbal humor, work via 3 steps: incongruity detection, resolution, and feelings of amusement 
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(c.f. Lai et al., to appear). Irony introduces incongruity, too, and the recipient needs to successfully detect 

the incongruity for irony to be recognized. However, when irony is used, the incongruity is contextual and 

not based on semantic or phonological ambiguity. In addition, it is unclear if irony accomplishes the third 

step of verbal humor, which is inducing feelings of amusement or mirth.  

Specifically, there may be a difference between using irony to express negative emotion caused 

by a negative event (e.g., an accident or a mishap) and using irony to express negative opinions that are 

caused by the speaker (e.g., expressing one’s disapproving opinion about someone else’s sweater). While 

in one case, diffusion of tension, possibly by humor, is possible, (e.g., trying to diffuse tension when a 

mishap happened) this is less likely when criticism is conveyed (e.g., in form of an opinion). In that case, 

the overall context situation might be neutral or even positive (e.g., a family gathering where the 

addressee wears their new sweater), so the ironic statement would contrast with the situation in inducing 

negativity (the speaker’s opinion about the sweater). In addition, the speaker may choose irony to make 

their statement seem less negative, but it may still ‘sting’ more than it entertains. 

 

1.2. Emotion regulation. Emotion regulation is when we alter our emotional response. Both, 

subjective experience and expressive behavior of emotion are part of the emotional response. Emotion 

regulation can take two main forms (Gross, 1998), antecedent-focused approaches, which focus on 

altering the perception of the emotional cues, and response-focused approaches, which focus on altering 

one’s emotional display. Common examples of these strategies include thinking ‘it’s not as bad’ for the 

antecedent-focused approach of cognitive reappraisal. By changing how we appraise or perceive the 

incoming emotional cues, we can alter their significance for our subjective experience. An example of a 

response-focused approach would be telling oneself to ‘calm down’ to inhibit the expression of the 

emotional experience one is currently having. By changing how we express our emotional experience, we 

can alter the behavior we display. Thus, in antecedent-focused approaches, the interpretation of an 

emotional cue is altered to influence the subjective experience of emotion, whereas response-focused 

approaches target controlling the emotional expression arising from the subjective experience. 
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Irony can be thought of as a form of antecedent-focused emotion regulation. By introducing a 

contrasting perspective to what is readily available irony can initiate a shift in perception and make the 

emotional cues appear less negative. However, irony includes two perspectives, the speaker (production) 

and the interlocutor (perception, which can be a bystander or addressee). In the case of producing irony, 

similar processes of reappraisal may have been completed by the speaker, as they have to identify 

something contrasting the available emotional cue, but it is unclear if such reappraisal process is also 

happening in the interlocutors, who do not need to invest active cognitive resources into finding a 

contrast, but rather, are offered it involuntarily. Thus, it seems that irony shares many hallmarks of 

antecedent=focused emotion regulation, but it is unclear if this is limited to irony produces, or shared 

between producing and perceiving irony. 

 

1.3. Psychological & Linguistic Distancing. When creating distance, we push things away, 

which makes them more tangential and thereby, less emotional. Thinking about negative events as 

moving away, known as psychological distancing, reduces negativity (Davis, Gross, & Ochsner, 2011). 

When we talk about events, we can create linguistic distance or closeness to them. Natural language use 

reflects psychological and emotional states, and has been linked to personality, social and situational 

fluctuations, and psychological interventions via text analyses (e.g., Pennebaker, Mehl, & Niederhoffer, 

2003). Of particular interest to past research has been the use of pronouns, such as “I” or “You”, indexing 

different perspectives. For example, talking to oneself using an outside perspective (“you can do this!”) 

compared to using an inside perspective (“I can do this!”) is associated with reduced anxiety (Kross et al., 

2014).  

A word count measure of Linguistic distancing using pronouns and other function words has been 

introduced by Mehl, Robbins, & Holleran (2012) and its relationship to emotion regulation has been 

investigated by Nook, Schleider, & Somerville (2017). They showed participants negative images and 

asked them to transcribe their thoughts while either attending to their emotions or employing cognitive 

reappraisal. Then, participants rated how “bad” (sic) they felt on a 1-7 scale. Written responses were 



12 
 

 
 

analyzed using Mehl et al., (2012)’s measure of linguistic distancing and results showed that participants 

used significantly more distant language when reappraising their emotions, compared to the attend 

condition. In addition, those who were better at using linguistically distant language also had more 

success in regulating their emotions, as indexed by a positive correlation of the two measures. Similar 

findings were obtained when they removed the emotion regulation part and instead instructed participants 

to describe the scenes as either distant or close across three domains (physical, social, and temporal).  

Irony, like pronouns, is a form of perspective taking, and may create linguistic and/or 

psychological distance to events by introducing a contrasting or new perspective. In fact, some have 

called irony as implying an “attitude of distance” and “a device to keep at a distance from emotions” (c.f. 

Anolli et al., 2002). However, irony operates on a pragmatic, rather than a word level. While previous 

indices of linguistic distancing have primarily used word counts, irony is not apparent at the word level 

and arises from context and implied meaning. Thus, irony cannot be apparently studied via word count 

approaches, but needs more elaborate identification procedures, such as human raters. Similar to earlier 

text analyses via word counts focusing on content words (linguistic content) and leaving out particles and 

other function words (linguistic style), thereby omitting sources of vital information, irony has so far been 

left out of the linguistic distancing literature. However, leaving out implied meaning such as in irony may 

prevent understanding parts of the psychological and emotional states conveyed in language. The use of 

irony can be considered linguistic style, because it is not the content of the words that is relevant, but their 

delivery style.  

These three possible mechanisms (Humor, Emotion Regulation, and Distancing) are considered 

in the thesis in different ways. Chapter 4 explicitly contrasts one form of emotion regulation (cognitive 

reappraisal) and verbal irony. Items used in Chapters 3 and 4 were rated for how humorous they are. 

Perspective, related to the idea of distancing, was manipulated in Chapter 3.  

 

2. Overview of the thesis 
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Throughout 3 studies, I investigate different aspects of irony and negative emotion. The main 

hypothesis of this thesis is that irony can reduce negativity and therefore act as a form of emotion 

regulation. Study 1 contrasts speakers using irony and literal language in high and low emotional 

contexts. The goal was to establish if and how irony impacts a speaker’s perceived mental state. Study 2 

continues these efforts by considering both the speaker and the listener’s perspective to observe 

discourse-global differences in literal and ironic utterances. Lastly, study 3 takes the participants from 

being uninvolved bystanders to ‘imagining that the situation is happening to them’ and rating their own 

mental state, as listeners of ironic comments. This shift in perspective is illustrated in Figure 2. Studies 1 

and 2 use written context, while study 3 used image context. 

 

Figure 2. Schematic overview of the different roles the participants consider throughout the three studies 

reported in this thesis. In study 1 (top left), the participant takes the role of an uninvolved bystander 

(abbreviated as B) and judges the mental state of the Speaker only. In study 2 (right), the participant again 

takes the role of an uninvolved bystander, but judges both Speaker and Listener. In study 3 (bottom left), 

the participant is the listener, meaning involved in the negative context, and judges their own mental state. 

 

 Our dependent veriables are rating data, and studies 1 and 3 additionally utilize 

electrophysiological data. Electroencephalography recordings (EEG) are obtained by placing electrodes 

on a participant’s head and recording the ongoing natural electric activity. Because EEG offers temporal 

resolution at the scale of milliseconds, necessary to capture fast cognitive functions like language and 
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emotion, it is particularly suited for this thesis. In addition, the electrical activity recorded in EEG is a 

direct measure of neural activity, and thus, represents biophysical phenomena at the level of a 

synchronized group of neurons. A few drawbacks include that EEG offers poor spatial resolution, lacks 

information from deeper brain structures, and generally does not reflect slower cognitive processes well. 

However, by combining event-related potentials (ERPs) to reveal the temporal aspects of processing and 

ratings revealing the outcomes of such rapid cognitive processes, we to address some of the 

methodological limitations of both techniques.  
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Chapter 2: The Comprehension of Irony in High and Low Emotional Contexts  

Associated article:  

Pfeifer, V. A., & Lai, V. T. (2021). The comprehension of irony in high and low emotional contexts. 

Canadian Journal of Experimental Psychology/Revue canadienne de psychologie expérimentale. 

https://doi.org/10.1037/cep0000250 

Abstract 

Verbal irony are words that intend the opposite of their literal meaning. We investigated the 

emotional function of irony by asking whether irony intensifies or mitigates negative feelings. 

Experiment 1 used ratings to assess the mental state of a speaker using irony or literal language 

following a negative event in either a high or a low emotional context. We found that regardless 

of context emotionality, speakers using irony were perceived as being in a less negative and less 

aroused mental state than speakers using literal language. In Experiment 2, we examined the time 

course of this process with ERPs. Initially, literal statements elicited a larger N100 than irony 

regardless of context emotionality, suggesting that irony mitigates negative feelings overall. 

Later on, irony elicited a larger LPC than literal statements in high emotion contexts, but not in 

low emotion contexts. This suggests that irony required more mental state processing or/and 

more speaker emotion processing than literal language in emotionally loaded situations. These 

results indicate that whether irony intensifies or mitigates negative feelings depends on context 

and the point in time at which we assess its function.  

 

Contributions:  

Valeria A. Pfeifer contributed to the following aspects: conceived and designed the study, collected the 

data, performed the analysis, wrote the paper. 

  

https://doi.org/10.1037/cep0000250
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Chapter 3: Who dunnit? Considering Different Perspectives in Irony Processing 

Associated article:  

Pfeifer, V. A., Mehl, M., & Lai, V. T. (in prep). Who dunnit? Considering Different Perspectives in Irony 

Processing. 

Abstract 

When we experience negative events, we may produce an ironic comment about the situation – that is, 

saying something positive while intending to express negativity, in order to deal with the situation. 

However, not always are we by ourselves when negative events happen. Here, we tested whether using 

ironic statements indexes less negative mental states in speakers and listeners. In addition, we tested if 

whether literal and ironic comments directed at the self (“How careful of me!”) lead to a different mental 

state compared to when the statement is directed at someone else (“How careful of you!”). Participants 

rated either the speaker’s or the listener’s perspective on valence and arousal scales. We found that 

whether a statement was literal or ironic did not matter for either speakers or listener’s mental state. 

However, what did matter was whether or not the statement was directed at the self or at someone else. 

Specifically, a listener feels more negative and more aroused when a statement is directed at them, 

whereas for speakers, direction does not matter. Our results show that whether someone is an addressee of 

a statement matters for their perceived mental state. 

Contributions:  

Valeria A. Pfeifer contributed to the following aspects: conceived and designed the study, collected the 

data, performed the analysis, wrote the paper. 
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Chapter 4: Irony as a Form of Cognitive Reappraisal? Evidence from Behavior and Event-Related 

Potentials. 

Associated article:  

Pfeifer, V. A., Andrews-Hanna, J., & Lai, V. T. (in prep). Irony as a Form of Cognitive Reappraisal? 

Evidence from Behavior and Event-Related Potentials.  

 

Abstract: 

In this study, we used event-related potentials (ERPs) to compare how verbal irony and cognitive 

reappraisal mitigate negativity in a picture viewing task. Verbal irony is when the literal meaning of 

words contrasts with their intended meaning. Cognitive reappraisal is when cognitions are used to alter 

perception of incoming emotional stimuli. Our hypothesis was that cognitive reappraisal is one of the 

mechanisms   through which irony reduces negative emotion. We tested this using a block design, where 

in one block, irony and literal language were compared, and in another, cognitive reappraisal and 

attending to emotions. Results showed that both irony and cognitive reappraisal reduce ratings of 

negativity behaviorally, but they do so to a different degree, with cognitive reappraisal being more 

effective. ERPs showed that irony elicited a prolonged negative amplitude, indexing a stark contrast 

between picture and word, while cognitive reappraisal elicited an enlarged positivity indexing increased 

cognitive load, suggesting that ultimately, they act in different ways.   

 

Contributions:  

Valeria A. Pfeifer contributed to the following aspects: conceived and designed the study, collected the 

data, performed the analysis, wrote the paper. 
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Chapter 5: Conclusions 

In this thesis I investigated if and how irony affects negative emotion. Specifically, in study 1, I 

tested the hypothesis that irony indicates a more downregulated speaker mental state compared to literal 

language. Results from behavioral ratings (Experiment 1) and ERPs (Experiment 2) showed that irony 

seems to indicate a less negative and less aroused speaker mental state compared to literal language, 

regardless of context emotion downstream of processing. However, ERPs further show that during 

processing, hearing ironic language in highly negative situations requires more cognitive resources 

compared to literal language. In study 2, I tested the hypothesis that perspective matters for whether irony 

appears more or less negative, and I considered both the speaker’s and the listener’s mental state. In 

addition, I manipulated if a statement was directed at the self or another person. Results showed that 

listener’s mental state is sensitive to whether a statement is directed at them or not, but whether or not that 

statement is ironic does not matter. In study 3, I finally contrasted irony and cognitive reappraisal, testing 

if the mechanism by which irony reduced negativity is similar to cognitive reappraisal or not. Results 

showed that while irony reduced negative emotion in participants compared to literal language, it did not 

do so to the same extent as cognitive reappraisal, and in addition, irony and cognitive reappraisal showed 

distinct neural signatures. Taken together,  when considering studies in light of each other, a few main 

points emerged. 

1. In study 1, irony indicated a more downregulated mental state in speakers, yet, we were 

unable to replicate this in study 2.  

The reasons for our inability to replicate findings are detailed in the discussion of chapter 3 (study 

2), and I will review them briefly here. First, there may have been differences in the amount of contrast 

between the context situations and the statements, either because context situations in study 2 were not as 

negative as in study 1, and/or ironic words may not have been as hyperbolic as in study 1. Second, 

participants may have been rating the emotional states of protagonists differently between the two studies 

due to global changes (being in a pandemic), task demand, and/or confusion of the identity of characters. 

Third, one of the studies may have been a false positive/negative result.  
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2. In study 2, listener’s perceived mental state was not affected by whether a comment was 

literal or ironic, yet, in study 3, where participants took the role of listeners, behavioral 

results showed less negative emotions for irony compared to literal language.  

This may be because of the difference in participant involvement. While in study 2, the 

participant was an uninvolved bystander rating characters in a story, the participants in study 3 were 

asked to imagine that a situation was happening to them, they saw detail-rich pictures and then rated their 

own emotional state, acting as listener. Thus, perhaps, in addition to other stimulus properties, the 

manipulation of perspective in study 2 was too weak to show sensitivity towards ironic and literal 

remarks.  

3. Study 1 showed that the N100 and the LPC components of the ERP were sensitive to 

literality, yet, in study 3, a very different ERP response emerged. 

Results for study 3 are in contrast to not only the results of study 1, but also the majority of 

published literature on irony processing and a detailed discussion of this can be found in the discussion of 

chapter 4 (study 3). A summary follows. The main difference between our study and previous studies of 

irony processing is that we used picture context and minimal linguistic embedding. Most prior studies 

used written or spoken language context, establishing a scenario that then was contrasted with literal or 

ironic utterances. In addition, we had an affective difference between literal and ironic words, wherein 

ironic words were more positive and less arousing than literal words. Lastly, it is possible that component 

overlap accounts for the absence of a late positive component that is typically observed for verbal irony. 

When a large negativity precedes, it may override any positive-going waveform later in the signal. In 

addition to what is discussed in the chapter, the components show different scalp distributions. While in 

study 1, both N100 and LPC have an anterior distribution, in study 3, the large negativity has a centro-

parietal distribution. Thus, it is possible that instead of being in conflict with each other, these ERP 

components are actually co-occurring or complimenting each other. 

Regarding the three mechanisms I proposed that may contribute to irony’s potential to reduce 

negative emotion (humor, emotion regulation, and distancing), this thesis has provided the following 
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insights. First, we collected humor norms for items in studies 2 and 3. Participants (N = 61 in study 2, N = 

28 in study 3) rated how humorous items were on a 5-point Likert type scale, with 0 = not funny and 4 = 

very funny. In both studies, we saw a statistically significant difference between literal and ironic items in 

how humorous they were, with ironic items being rated as more humorous than literal items. Specifically, 

in study 2, irony: M = 1.07, SD = 0.35; literal: M = 0.8, SD = 0.30 and in study 3: irony: M = 1.33, SD = 

0.5; literal: M = 0.78, SD = 0.43. Thus, it seems that irony is more humorous than literal language. 

However, two caveats remain. First, in both studies, the mean difference was small, 0.27 in study 2 and 

0.54 rating points in study 3, and the means for both groups were around 1 on a 0 - 4 scale, suggesting 

that while there was a difference in the amount of humor, the items were not “very funny”, the equivalent 

of a 4 on the scale. In addition, looking at the distribution of the ratings, they were normally distributed, 

meaning that both literal and ironic items had variance between them (study 2: irony 0.27 – 2.13, range: 

1.87; literal 0.13 – 1.73, range: 1.6; study 3: irony 0.38 – 2.62, range: 2.23, literal 0-1.93, range: 1.93). 

Different from ironicity ratings, that follow more of a bimodal distribution, humor ratings remained 

unimodal. Based on these two observations, while we cannot exclude that humor plays a role in how 

irony affects negative emotion, we think that the explanatory power of humor in our items in particular is 

low.  

Second, concerning emotion regulation, we contrasted verbal irony and cognitive reappraisal on a 

behavioral and neural level in study 3. However, based on the results we obtained, it seems that cognitive 

reappraisal alone cannot fully explain how irony reduced negativity. This is because cognitive reappraisal 

has a stronger regulatory effect on negative emotion, and cognitive reappraisal is a conscious, active 

effort, whereas irony in the context of our study, was passive, meaning the participant did not have to 

produce irony, but simply processed it. Thus, the results show that more research, possibly using irony 

production and not perception, is needed, to further differentiate the role of cognitive reappraisal in verbal 

irony. Relatedly, we only tested cognitive reappraisal, but other emotion regulation strategies, such as 

distraction or changes in attention might also contribute to how irony can impact negative emotion. 
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Lastly, distancing, as manipulated via pronouns in study 2, did not have any effect on the irony 

versus literal contrast in that study. In study 2, the items either contained utterances made by the speaker 

targeting themselves (“How careful of me!”) or targeting the other person (“How careful of you!”). This 

is, in a broad sense, a pronoun-based manipulation. However, we also manipulated which character made 

the comment, with the self-directed comment coming from one character, and the other-directed comment 

coming from a second character. A true pronoun-based manipulation would have been to have the same 

character use different pronouns (“How careful of me/you”) in a scenario with no other characters 

involved. Thus, factors beyond distancing, i.e. perspective may have been at play. While our addressee-

manipulation showed no differences in ironicity ratings of the materials, meaning they were rated as 

equally ironic or literal, study 2 overall failed to produce any notable effects of irony, thus, it is unclear if 

distancing via perspective might be a mechanism with which irony reduced negativity. Of all three 

factors, results of this thesis cannot add anything to this discussion, and more research is needed to 

directly test if irony is indeed a form of distancing the self and others from negative events. One possible 

avenue for future work would be to consider irony production in the context of negative events. For 

example, participants might feel differently when using irony to comment on oneself versus another 

person. 

Taking the results from all three studies together, we have seen evidence supporting the 

overarching hypothesis that irony can reduce negative emotions. While study 1 demonstrates this for 

speakers, study 3 demonstrates this effect on listeners. Study 2 did not show results in line with this 

hypothesis, but it also did not provide evidence for an alternative hypothesis. Given the large amount of 

prior literature showing differences between literal and ironic language on a number of dimensions, it 

seems unlikely that the results of study 2, namely that irony does not affect negativity, hold true. 

However, they demonstrate an important point about irony and negativity: while irony can reduce 

negative emotion, it does not do so in all cases. Thus, this thesis as a whole sits well with other studies 

demonstrating that the relationship between irony and negative emotion is not trivial and may at times be 

contradicting, confusing, or show different outcomes simultaneously (c.f. Boylan & Katz, 2013). 
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Furthermore, this thesis provides data on a behavioral level in the form of ratings, as well as on a fine-

grained timescale via electrophysiology, allowing to comment on both the processing of irony, as well as 

the outcomes of processing downstream. Furthermore, it used both linguistic and pictorial contexts, 

expanding previous research and introducing new impulses for future studies. This thesis contributes to 

the field at large by adding information on the mental state of speakers and listeners of ironic and literal 

language, and by proposing and examining a potential mechanism of how irony affects emotions, which 

in turn informs Psycholinguistics, Emotion Research, and Cognitive Science.  
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Abstract 

Verbal irony are words that intend the opposite of their literal meaning. We investigated the 

emotional function of irony by asking whether irony intensifies or mitigates negative feelings. 

Experiment 1 used ratings to assess the mental state of a speaker using irony or literal language 

following a negative event in either a high or a low emotional context. We found that regardless 

of context emotionality, speakers using irony were perceived as being in a less negative and less 

aroused mental state than speakers using literal language. In Experiment 2, we examined the time 

course of this process with ERPs. Initially, literal statements elicited a larger N100 than irony 

regardless of context emotionality, suggesting that irony mitigates negative feelings overall. 

Later on, irony elicited a larger LPC than literal statements in high emotion contexts, but not in 

low emotion contexts. This suggests that irony required more mental state processing or/and 

more speaker emotion processing than literal language in emotionally loaded situations. These 

results indicate that whether irony intensifies or mitigates negative feelings depends on context 

and the point in time at which we assess its function.  

Keywords: Emotion, ERP, Figurative Language, N100, LPC 

 

Public Significance statement: 

Using brainwave and behavioral measures, we found that in a negative situation, people initially 

find literal statements more threatening and irony more difficult to process. After they have a 

second to integrate and re-analyze semantic, pragmatic, and emotional information, they think 

that the person using irony is less negatively impacted by the emotional situation. This study 

contributes to a broader understanding on the interaction between emotion and language.  

  



27 
 

 
 

Verbal irony is used to communicate the opposite of what is being said – e.g., ‘How 

careful of you’ if someone spills a drink. What motivates a speaker to actively choose irony? 

Most people (94%) believed that they use irony to convey negative emotions (Roberts & Kreuz, 

1994). But it is unclear whether and how irony accomplishes this. Here we investigated a factor 

that has received little attention so far: the emotional intensity of the situation. Specifically, we 

used ratings and event related potentials to test whether a speaker using irony is perceived to be 

in a different mental state compared to a speaker using literal language in more and less 

emotional situations.  

Two opposing views about the function of irony have been postulated. The tinge 

hypothesis (Dews & Winner, 1995) posits that the use of irony decreases the emotional impact of 

the statement, such that it mutes criticism. They showed that a speaker using irony is perceived 

as tactful, because irony is rated less critical than literal language. Further support comes from an 

eye-tracking study by Filik et al. (2017). Participants read literal or ironic statements, followed 

by a description of either the protagonist’s intention ‘Ray intended for this to be a very …’ or the 

victim’s feeling ‘Charlie felt that this was a very …’. In the continuation ‘mean thing to say’, the 

critical word ‘mean’ exemplified the protagonist’s hurting intention or the victim’s hurt 

response. Facilitated reading times at ‘mean’ in the ironic context indicated that readers expected 

hurt responses/intentions. Interestingly, in the post-critical region (‘thing to say’), it was harder 

to integrate a hurt response in ironic than in literal contexts. When the critical word ‘mean’ was 

replaced with ‘amused’, no difference was found at the critical word, but following irony, 

readers expected amusing intention in the post-critical-word region. The authors proposed a two-

stage process: Initially, a hurt response is more congruent with the readers’ hypothesis about the 

victim’s emotional state. But later on, the amusing intent is easier to integrate. One caveat is that 
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there are multiple referents, which might have increased working memory load and made it hard 

for perspective taking. 

Opposed to this stands the view that irony enhances criticism and stings as it increases 

condemnation (Colston, 2002). The contrast and assimilation theory (CAT) suggests that the 

amount of contrast between what is said and what is true determines how negative irony appears. 

A stark contrast makes irony more negative, whereas a weak contrast makes irony less negative 

through assimilation. In Colston (2002), participants rated how bad a situation was, how 

condemning the speaker was, and how personally affected they as readers were by a situation, in 

varying degrees of situational negativity. Results demonstrated that how condemning the speaker 

was corresponded to the speaker’s intent to make the situation appear negative. However, the 

study did not address the speaker’s emotional state. Ivanco and Pexman (2003) also provided 

support for CAT. They manipulated the degree of incongruity between the situation and the 

ironic utterance by varying situational negativity and assessed readers’ interpretation of speaker 

intent with ratings and reading times. In strongly negative contexts, irony was read slower and 

was rated more mocking and sarcastic than literal. In contrast, in weak negative contexts, irony 

was read faster and was rated more polite. Boylan and Katz (2013) found that irony 

simultaneously mutes and enhances negativity. Participants read short vignettes that contained 

either ironic or literal criticisms and evaluated several aspects of the vignettes. It was more polite 

and positive to use irony than literal statements, yet simultaneously more mocking and sarcastic. 

Behavioral literature so far suggests no consensus as to how irony impacts negativity.  

In Event-related potentials (ERPs) studies of irony, one of the first (Katz, Blasko & 

Kazmerski, 2004) contrasted utterances following contexts that biased a literal or sarcastic 

interpretation. At the utterance-final words, sarcasm elicited a more negative-going potential at 
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~650 ms and a more positive-going wave at ~900 ms. The authors suggested that the effect at 

~650 reflects either integration difficulty or emotion and the effect at ~900 ms reflects humor. In 

the following years, most irony studies reported an irony-related P600/Late Positive Component 

(LPC), a positive-going potential peaking at ~600 ms after stimulus onset, centrally distributed, 

and larger for irony than literal language (Caillies et al., 2019; Filik et al., 2014; Regel et al., 

2010). In psycholinguistics generally, P600 has been associated with the need to re-analyze a 

statement after the initial interpretation fails (Kuperberg, 2007), while in irony, it has been 

associated with integrating linguistic and world knowledge after rejecting the initial 

interpretation (Regel et al. 2010). In emotion, LPC is increased for emotional compared to non-

emotional content (Citron, 2012), including both negative words (Kanske & Kotz, 2007), and 

positive words (Herbert et al., 2008, Kissler et al., 2009). Beyond language, frontal LPC/LP has 

been associated with Theory of Mind (ToM). An LP effect (300-500 ms) was present for mental 

state judgements in the Mind-In-The-Eyes test, but not for gender judgements (Sabbagh et al., 

2004). Likewise, an LP effect (500 ms onwards) was found for reasoning about the mental state 

of a cartoon character during a false-belief task, compared to reasoning about reality (Liu et al. 

2004). An LP (600-840 ms) was found for reasoning about beliefs (Sabbagh & Taylor, 2000).  

Less clear is the presence of N400, a negative-going potential peaking at ~400 ms. While 

traditionally associated with semantic processing (Kutas & Federmeier, 2011), Caillies et al. 

(2019) found that N400 is modulated by the emotional connotation of an ironic remark. They 

examined ironic praise (negative words pronounced ironically) and ironic criticism (positive 

words pronounced ironically), and found an increased N400 effect for ironic praise, but not for 

ironic criticism. However, frequency of use may have been a confounding factor, since ironic 

praise occurs less frequently in naturalistic language. Similarly, Filik et al. (2014) found an 
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N400-like effect for unfamiliar irony, but not familiar irony. Notably, both studies reported 

enhanced P600 effects for irony regardless of familiarity, associated with competing word 

meanings (Filik et al., 2014) and negative affect (Caillies et al., 2019). Lastly, some reported that 

irony elicited a larger P200, a positive going wave peaking at ~200 ms, than literal language 

(e.g., Regel et al. 2010). Given its early occurrence, it has been implicated in congruency 

detection (Regel et al. 2010), early attention allocation (Carretie et al., 2004), and alert responses 

to negative events (Kanske et al., 2011). 

The present study examines whether context emotionality influences the perceived 

mental state of an ironic speaker and the time course of this process. Ironic and literal statements 

were embedded in high and low emotionally loaded stories. Each story began with a negative 

event that created either high or low emotional situations. The critical statement was an 

immediate ironic or literal response to the event uttered by the character suffering the negative 

consequences. In Experiment 1, we collected valence and arousal ratings about the mental state 

of the speaker. Based on the tinge hypothesis, speakers using irony would be in a less negative 

mental state, regardless of context negativity. Based on CAT, an ironic speaker would be in a 

less negative mental state in the low emotional condition, but in a more negative mental state in 

the high emotional condition. In Experiment 2, based on the tinge hypothesis, irony would mute 

negativity regardless of context, indexed by an enhanced P600/LPC effect in both contexts, 

reflecting similar semantic integration effort, ToM processing, or emotional processing. Based 

on CAT, irony would appear more negative in high emotional contexts, resulting an enhanced 

LPC effect compared to all others. In low emotional context, irony would assimilate negativity 

and be no different from literal language. 

Experiment 1 
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Method 

 Participants. This and all succeeding experiments were approved by the local 

Institutional Review Board (University of Arizona).Eighty-three native-speaking participants 

gave informed consent  and participated for course credit. Eighteen were excluded based on 

attention check questions. The remaining 65 had a mean age of 19.14 (SD = 1.4) years.  

Materials and Design. We employed a 2 emotion (high emotion, low emotion) X 2 

literality (literal, ironic) design. One hundred and twenty-one quadruplets (a total of 484 items) 

were selected from the initially constructed 133 quadruplets. Examples can be found in Table 1 

and in supplementary Table A. Each item consisted of a context story and a target statement. The 

context briefly described a negative event, and the target statement was a comment by one of the 

protagonists. Minimal changes to the context rendered its emotional impact as either high or low 

(e.g., water being spilled on an open vs. closed computer). Likewise, one word in the target 

statement rendered its literality as either literal or ironic (e.g., how clumsy/considerate of you). 

Items were rotated via Latin Square, such that each list had one version of each item. Items 

within each list were randomized. The list number was counterbalanced with subject number. 

 We conducted two web-based pretests. Details are provided in supplementary materials. 

(1) Emotionality of context (high vs. low) was verified via ratings of valence and arousal (N=61) 

on the context stories without their target sentences. (2) Literality of statement (irony vs. literal) 

was verified via ratings of literality (N=80) on target sentences preceded by their context stories.  

Table 1  

Example stimuli used in experiment 1 and 2.  

Emotionality (high emotion, low emotion) Literality (literal, irony) 
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Context  Max is helping Jenny with her computer when 

he accidentally spills a glass of water over the 

open [high emotion] / closed [low emotion] 

computer. Jenny says: 

Target  How clumsy [literal] 

/ considerate [irony] 

of you! 

 

Procedure. Participants were instructed what valence and arousal mean with examples 

and practice. The overall rating instruction was: “Please read each story carefully and only judge 

how the protagonist feels”. Valence rating instruction was: “How does the protagonist feel?” (0 

= very negative, 4 = very positive). Arousal rating instruction was: “How intense does the 

protagonist feel?” (0 = very low arousal, 4 = very high arousal). The ratings took 45-60 minutes.  

Results 

Table 2  

Experiment 1 results. 

Condition Arousal (4 = high) Valence (4 = positive) 

 M (SE) M (SE) 

High emotion: irony 2.18 (0.04) 1.45 (0.04) 

High emotion: literal 2.30 (0.04) 1.01 (0.05) 

Low emotion: irony 1.90 (0.04) 1.63 (0.04) 

Low emotion: literal 2.07 (0.05) 1.18 (0.05) 

 

Table 2 summarizes the results. Data were entered in a Repeated Measures 

(RM)MANOVA with valence and arousal as dependent variables. A complete statistical report is 

in supplementary materials, Table B. Results revealed significant main effects of emotionality 

(F(2,119) = 48.5, p < .001) and literality (F(2,119) = 35.9, p < .001), with no interaction (p = 

.74). Follow-up RM-ANOVAs revealed significant main effects for literality in speaker valence 

ratings (F(476) = 7.34, p = .007) and speaker arousal ratings (F(476) = 32.59, p < .001), and a 

main effect of emotionality for speaker arousal ratings (F(476) = 9.47, p = .002). When a 

speaker used irony, regardless of how emotional the context was, they were perceived as being in 
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a more downregulated mental state (higher in valence and lower in arousal) compared to a literal 

statement. Similarly, a speaker in a high emotional context was rated as in a more aroused state 

compared to the low emotional context, regardless of using literal or ironic language. 

Experiment 2 

Experiment 1 results indicated irony dilutes negativity. However, differences in 

processing may arise earlier and may have already been resolved by the time rating occurs. 

Additionally, effects of valence and arousal affect processing at different timepoints based on 

ERP data (Citron, 2012) and independently based on reaction times (Kuperman et al., 2014). In 

Experiment 2, we used ERP to examine the initial time-course of irony processing in different 

emotional situations. 

Method 

Participants. Forty-four right-handed native English speakers gave informed consent and 

participated for course credit. All had normal or corrected to normal vision and reported no 

history of neurological abnormalities. None participated in the pretests or experiment 1. Four 

were excluded due to excessive noise in the EEG (> 40% trial loss in one condition). Five were 

excluded due to poor comprehension (< 80% accuracy). The remaining 35 participants (23 

females) had a mean age of 18.81 years (SD = 0.94). To assess natural variations in participants’ 

abilities to understand mental states, we administered the Faux-Pas test for Adults (Stone et al. 

1998) and the Autism Quotient (AQ, Baron-Cohen et al. 2001). All participants received an 

average Faux-Pas recognition score of .95 (range: .9-1.0), suggesting intact ToM abilities. 

Effects of these measures will be discussed only when they modify the main findings. 

 Materials and Design. Same as Experiment 1. 

 Procedure and data acquisition. Brainwaves were recorded from 64 channel active 
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electrodes, while participants read context stories presented as a whole on the screen. Via button 

press, they advanced to the critical utterance, presented word-by-word. Further details are 

provided in supplementary materials. 

Analyses. ERPs were timelocked to the critical word of each utterance (e.g. how careful 

of you!). Selection of time windows and electrodes were based on literature (see Intro) and visual 

inspection. We analyzed N100 (100-140 ms), P200 (220-280 ms), N400 (300-500 ms), and LPC 

(600-800 ms) in an anterior and a posterior location that include the majority of the electrodes 

(see supplementary materials, Figure C). Mean amplitudes were entered in a RM- ANOVA of 2 

emotion (high, low) X 2 literality (literal, ironic) X 2 location (anterior, posterior). Greenhouse-

Geisser correction was applied to correct for the violated assumption of sphericity. For the 

correlational analysis, the LPC effect was calculated by subtracting the mean amplitudes of the 

literal from the irony condition. The AQ was calculated according to Baron-Cohen et al. (2001).  

Results  

Comprehension accuracy was 95.5% (SD = 0.05%). The AQ had a mean of 17.94 (SD = 

4.8) out of 50, range 10-29. This is comparable to Baron-Cohen et al. (2001) where healthy 

controls had a mean of 16.4 (SD = 6.3) and >32 is considered high. Thus, we did not exclude 

participants based on their AQ. ERPs had sufficient segments per condition (~27) and are 

displayed as grand averages in Figure 1. 

N100 (100-140 ms). There was a main effect of literality (F(1,34) = 9.640, p = .004, η² = 

.221) and a literality x location interaction (F(1,34) = 5.339, p = .026, η² = .137). Literal elicited 

a more negative N100 than irony, in the anterior location (F(1,34) = 12.178, p = .001, η² = .264), 

but not in the posterior (n.s.). There was no literality x emotion interaction. 

LPC (600-800 ms). There was a literality x location interaction (F(1,34) = 5.712, p = 
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.023, η² = .144) and an emotion x literality x location interaction (F(1,34) = 4.398, p = .043, η² = 

.115). Breaking down the interactions, irony elicited a more positive LPC than literal statements 

in the anterior channels in the high emotion condition (F(1,34) = 5.690, p = .023, η² = .143). 

Such LPC effect was not present in the low emotion condition.  

Correlation between LPC effects and AQ scores. The subscale attention switching is 

correlated with the LPC effect in the high emotion condition, both anteriorly (r(33) = -.36, p = 

.031) and posteriorly (r(33) = .34, p = .044). The subscale imagination is correlated with the 

LPC effect, in the high emotion condition anteriorly (r(33) = -.39, p = .022), but not posteriorly 

(r(33) = .32, p = .064). These two subscales were not correlated (r = .08). A complete statistical 

report is in supplementary materials, Table B. 

Figure 1  

Experiment 2 results.  

  

Note. A: Grand Averaged ERPs for the critical word in anterior group (top) and posterior group 

(bottom). B: Scalp distribution of irony minus literal for N100 effect (top) and LPC effect 

(bottom) in high emotion (left) and low emotion (right) condition. 
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General Discussion 

We investigated the effects of context emotionality on the perception of irony using 

ratings and ERPs. In particular, we asked whether irony intensifies or mildens negative feelings 

depending on the emotionality of the context. Experiment 1 used behavioral ratings to examine 

readers’ perception of an ironic language user’s mental state in high and low emotional contexts. 

It was found that people who use irony are associated with a less negative and less aroused 

mental state, regardless of context emotionality. Experiment 2 used ERPs to examine the time 

course of irony perception. Literal statements elicited a more negative frontal N100 (100-140 

ms) than irony. In addition, irony elicited a more positive frontal LPC (600-800 ms) than literal 

in high emotion, but not in low emotion conditions.  

Based on ratings, we found that irony makes a speaker appear to be less negative and less 

aroused, consistent with the tinge hypothesis. Our findings expand the scope of the hypothesis by 

addressing the mental state of the ironic speaker rather than the emotional impact of the ironic 

remark on the victim. In addition to valence, we also assessed arousal and provided a finer 

grained resolution for the emotion-irony interface. Our findings differ from Ivanko and Pexman 

(2003), who found that irony was more mocking in strongly negative situations than in weak 

ones. This discrepancy may be explained by our focus on the speaker’s mental state, wherein a 

less negative mental state does not exclude a more mocking intention.  

In the ERPs, literal language elicited a larger N100 than irony in both emotional contexts. 

This N100 effect likely reflects an affective difference between irony and literal language. 

Hofmann et al. (2009) found that high-arousal negative words elicited a larger N100 (80-120 ms) 

than low-arousal negative or neutral words. Arousal has been linked to an automatic “fight or 

flight” response and may require a quick re-allocation of resources to ensure survival. León et al. 
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(2010) showed that emotionally inconsistent sentences elicited a more negative N100 (70-150 

ms), associated with emotional consistency. Thus, our N100 effect may reflect how highly 

arousing and negative (potentially threatening) a literal reply is to the readers, as compared to an 

ironic reply. This difference in arousal is also evident in the Experiment 1 ratings and is partially 

inconsistent with Ivanco and Pexman (2003), who found that in strongly negative contexts, 

literal statements were rated more expected than ironic ones. However, given its rapid timing, the 

N100 likely reflects a more automatic response to high arousal in literal language and not 

expectancy within the context more broadly. Thus, our results at N100 are consistent with the 

tinge hypothesis that irony mildens negativity, while literal language “stings” more than irony.  

Our second ERP finding is that irony elicited a more positive LPC than literal language in 

high emotion, but not low emotion contexts. We consider three accounts: (1) Semantic 

integration, (2) mental state processing, and (3) emotion. Most irony studies that reported a P600 

associated it with cognitive effort for re-analysis / integration (cf. Introduction). Our findings can 

further support this interpretation. High arousing emotion context captures the readers’ attention 

and occupies their neural resources. By the time the ironic remark comes on, the cognitive 

system does not have sufficient resources readily available and needs a boost for integrating the 

(more effortful) ironic remark with the context, indexed by the enhanced LPC. In contrast, in low 

emotion contexts, readers’ neural reserve is not maxed out, thus they can integrate irony with the 

context accordingly. One issue that is not supportive of this interpretation is that irony related 

P600 is typically of centro-parietal distribution (e.g. Regel et al., 2010), whereas our effect is 

frontally distributed. 

 A second interpretation is that the LPC reflects the processing of the mental state of 

others. The AQ subscale imagination correlated with the LPC. The worse a participant’s 
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imagination ability was, the less their LPC effect differentiated irony and literal remarks. The 

subscale imagination consists of questions such as “When I am reading a story, I find it difficult 

to work out the character’s intentions” and “I find it difficult to imagine what it would be like to 

be someone else”. These clearly require perspective taking. Specifically, in high emotional 

situations, processing the mental state of an ironic speaker requires more cognitive resources, 

because it is in stronger contrast to the contextual emotion, as shown by our rating results. This is 

not the case for literal utterances, where the mental state of the speaker is consistent with the 

context. Additional processing is not needed in the low emotion contexts, because the mental 

state of the speaker may seem less relevant or show a less stark contrast. Consistent with this 

interpretation, Liu et al. (2004) and Sabbagh & Taylor (2000) found a similar, frontally 

distributed LP effect when participants reasoned about beliefs and mental states. Thus, our 

frontal LPC effect may reflect more ToM in high emotional situations. 

The third interpretation that LPC reflects emotion processing is directly relevant in 

answering whether irony mutes/enhances negativity (tinge/contrast and simulation theories). 

However, this interpretation inherits the effect directionality issue in emotion research. Namely, 

if the increased LPC for irony relative to literal language reflects the processing of positive 

emotion conveyed by text (e.g., Kissler et al., 2009), then the tinge hypothesis holds in high 

emotion contexts. Equally, if the LPC reflects humor, as proposed by Katz et al. (2004), our data 

would support the tinge hypothesis, as it would index more humor being conveyed in the high 

emotion condition. However, if the increased LPC reflects the processing of negative emotion 

(Kanske & Kotz, 2007), then our data support the contrast and assimilation theory, in that in 

highly negativity situations only, using irony requires continued processing. In the context of a 

larger N100 for literal language compared to irony, and an enhanced LPC for irony in high 
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emotion situations only, we believe that our LPC reflects the processing of negative emotion. 

Notably, the result of this continued processing is a less negative mental state, as evidenced by 

Experiment 1 ratings, suggesting that this processing reflects emotion regulation. 

Across ERP time windows, one could alternatively argue that high emotion irony 

displays a sustained positive shift. However, differential patterns of results across all time-

windows reduce the likelihood of a single neuro-cognitive process underlying all time windows. 

Taken together, the N100 illustrates that literality matters, while the enhanced LPC effect shows 

that emotionality matters. Thus, context emotionality poses differential processing constraints on 

irony, especially in high emotion situations. In other words, the high emotion context acts as a 

magnifying glass for the irony-emotion-interface.  

Our behavioral and ERP findings paint the following picture: In a negative situation (e.g., 

water spilled on a laptop), a literal response is highly negative and unexpected, as reflected by 

the N100. When the situation is highly arousing (e.g., the laptop was open instead of closed), the 

difference between literal and ironic statements becomes more significant, as reflected by the 

LPC. Such significance is possibly due to inferring the speaker’s mental state, or/and continued 

emotional evaluation of the irony user or the situation at large. While our behavioral data cannot 

discern these two interpretations, they indicate that downstream of processing, irony indeed 

mitigates negativity, because the readers considered the victims to be in a less negative and less 

aroused mental state.  

In conclusion, both tinge and CAT are supported at different time points. While the tinge 

hypothesis is supported downstream of processing in ratings, CAT seems to hold during irony 

processing under different contextual constraints. This study contributes by further clarifying 

what “conveying negative emotion” means (cf. Roberts & Kreuz, 1994) and by presenting a 
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temporally more fine-grained picture of emotion processing during irony comprehension. 
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Abstract 

 When we experience negative events, we may produce an ironic comment about the situation – 

that is, saying something positive while intending to express negativity, in order to deal with the situation. 

However, not always are we by ourselves when negative events happen. Here, we tested whether using 

ironic statements indexes less negative mental states in speakers and listeners. In addition, we tested if 

whether literal and ironic comments directed at the self (“How careful of me!”) lead to a different mental 

state compared to when the statement is directed at someone else (“How careful of you!”). Participants 

rated either the speaker’s or the listener’s perspective on valence and arousal scales. We found that 

whether a statement was literal or ironic did not matter for either speakers or listener’s mental state. 

However, what did matter was whether or not the statement was directed at the self or at someone else. 

Specifically, a listener feels more negative and more aroused when a statement is directed at them, 

whereas for speakers, direction does not matter. Our results show that whether someone is an addressee of 

a statement matters for their perceived mental state. 

Keywords: speaker, listener, verbal irony, self-talk. 
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Verbal irony is when words are intended to express the opposite of their literal meaning. For 

example, exclaiming ‘What a giant portion!’ after you have received a very small serving of your favorite 

dish. Roberts & Kreuz (1994) asked participants why they use a particular figure of speech, and 94% of 

respondents listed “to express negative emotions” as a reason to use verbal irony. But is it used to express 

or deal with negative emotions? Does it serve to communicate or (also) cope with negative emotions? 

What happens to people’s negativity when irony is employed? In what follows, we will briefly review 

hypotheses and evidence for the three ways in which irony can potentially impact negativity1, which are 

decrease, increase, or not affect negativity. 

1.1. Irony decreases negativity 

One hypothesis brought forward is the tinge hypothesis (Dews & Winner, 1995), which suggests 

that irony mildens emotions overall, because the literal meaning of the utterance tinges the perception of 

the ironic meaning. For example, when a positive statement is used to intend criticism (e.g., “very 

elegant” when someone stumbles), the literal positive meaning of ‘elegant’ infuses into the negativity of 

the intended, critical meaning, thereby making it appear less negative. Similarly, saying something ironic 

in a positive situation would make the comment appear less positive via tinging, though this scenario is 

not covered by the scope of this manuscript. The tinge hypothesis is supported by empirical evidence 

from a number of rating studies that investigated  politeness, humor, and different aspects of speaker 

emotion, as outlined below. In these studies, participants typically read context scenarios that include 

literal or ironic statements and subsequently rate different aspects of the stimuli. For example, Dews, 

Kaplan, and Winner (1995) considered the social functions of ironic criticism (using positive words 

ironically to criticize). They found that ironic criticism conveys different social information than literal 

criticism. Specifically, it is rated as funnier and less aggressive. When participants rated how the speaker 

and the addressee of the comments felt, results showed that irony can act as face saving for both speaker 

and addressee and is more humorous than literal language. In addition, when rating the impact of a 

 
1 Please note that irony might also be used to express positive emotion or used in positive contexts, though this is a 

less frequent form of irony and beyond the scope of present research. 
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comment on the relationship between speaker and addressee, irony’s impact was rated as less negative 

than that of literal criticism, although the impact of irony on a social relationship was small. Similarly, 

Pfeifer & Lai (2021) had participants rate the mental state of speakers of literal and ironic statements on 

valence and arousal in either highly negative or mildly negative context situations. They found that irony 

speakers were rated to be in more positive and less aroused emotional states compared to literal speakers, 

regardless of context emotion. 

1.2. Irony increases negativity 

However, some have found that not all forms of irony in the context of negative events result in 

reduced negative emotion. Colston (1997) investigated the pragmatic functions of irony and suggested 

that ironic criticism (using positive words to express criticism) is more condemning than literal criticism, 

as well as being meaner. Across four experiments, Colston (1997) found significant more condemnation 

expressed by irony compared to literal statements, which is in contrast with the tinge hypothesis (Dews & 

Winner, 1995) and led to the development of a second hypothesis about irony and negative emotion. The 

Contrast and Assimilation Theory (Colston, 2002) claims that the effects of irony depend on the context, 

such that in strongly negative situations, irony appears more negative due to establishing contrast, while 

in mildly negative situations, irony appears less negative, due to assimilation. Beyond Colston’s (1997, 

2002) work on condemnation, the theory has been supported by empirical evidence. Ivanko & Pexman 

(2003) used strongly negative, mildly negative, and neutral contexts (being a few hours late vs. a few 

minutes vs. not late) and found that while in mildly negative contexts, irony was rated as more polite, it 

was rated as more mocking in strongly negative contexts compared to literal. These results were also 

reflected in reading times, where irony was read slower in strongly negative contexts, but faster or equally 

fast in mildly negative contexts compared to literal, suggesting more integration difficulties in the 

strongly negative contexts. While evidence for irony both increasing and decreasing negative emotion has 

been found, this evidence comes from different perspectives, including the speaker, the listener, and the 

bystander perspectives, or/and the potential impact beyond the situation at hand, such as the social 

relationship. It is also not always clear what type of irony is used. For example, ironic criticism (e.g., 
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“very helpful!” when someone deletes an important file) may have different effects from similar ironic 

statements that do not directly criticize, or suggest dispositional inferences (e.g., “very clean” when 

referring to a disorganized room). Furthermore, the strength of the ironic comment might matter. Colston 

& O’Brien (2000) compared irony with weak contrasts (e.g., commenting on someone’s “agreeable 

mood” when they are in a bad mood) and strong contrasts (e.g., using “magnificent mood”) by changing 

how hyperbolic the modifiers used were, and found that effects of irony are enhanced when irony uses 

stronger contrasts to the situation. In particular, while all irony expressed more condemnation, but also 

more humor and speaker protection compared to literal,  irony with strong contrasts did so to a greater 

degree.  

1.3. Irony does not affect negativity 

To our knowledge, no formal theory has proposed that irony does not impact negativity at all, 

though this is a third possibility. Given people’s strong preference to use irony to express negativity, and 

the idea that irony accomplishes several functions beyond literal language, such as face saving or emotion 

regulation, we consider this a plausible, though less likely scenario. An alternative way to think about the 

emotional impact of irony would be to consider one’s definition of negativity. For the purpose of the 

present study, negativity refers to speaker or listener emotion, as well as the situation at large. But other 

aspects of emotion might be impacted by irony use, for example the social relationship of 

speaker/listener, the social standing of speaker/listener, or other consequences outside of the immediate 

situation. 

1.4. Roles during irony processing 

 A few studies have considered different roles and perspectives in irony studies. Various aspects 

of perspective taking have been implicitly and explicitly considered, including the impression of the 

utterance (Pexman & Olineck, 2002; Boylan & Katz, 2013), humor and politeness (Bowes & Katz, 2011), 

and criticism, aggression, and impact on social relationship (Toplak & Katz, 2000). For example, Toplak 

& Katz (2000) contrasted literal and ironic criticism in eight scenarios and asked participants to take 

either the speaker’s, the addressee’s, the audience’s, or no specific perspective when rating how the 
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speaker intended their statement on 18 different scales, including humor, mocking, aggression, and 

impact on social relationship. In a follow-up study, the same perspectives were used to rate the listener’s 

interpretation of the statement. Results indicated that from a speaker’s perspective, irony indexes verbal 

aggression, whereas from a listener’s perspective, it seems to be a more severe form of criticism than 

literal criticism. Thus, results of Toplak & Katz (2000) support the idea that irony, specifically when used 

to criticize, increases negativity in being more aggressive for speakers and more critical for 

listeners/addressees. One caveat is that this study used few scenarios and 18 different rating scales, 

together with several different perspectives, which makes the results bulky and hard to interpret.  

Pexman & Olineck (2002) were the first to propose that enhanced criticism (= enhanced 

negativity) is achieved when raters consider the speaker’s intent, but increased politeness (and thus, 

decreased negativity) is achieved when raters consider the social impression of the statement (= listener’s 

perspective). They tested this using metaphoric comments that contained positive or negative modifiers 

and were used in either positive or negative contexts. For ironic criticism (using positive modifiers in 

negative contexts), they found that comments were rated as more positive and polite than literal criticism, 

as well as more mocking and sarcastic. They argued that positivity and politeness amplified the social 

impression of the statement, while mocking and sarcasm amplified speaker intent. However, they did not 

explicitly manipulate whether a speaker, a listener, or a bystander’s perspective was considered, and they 

used metaphors and irony simultaneously. This study nevertheless provided testable hypotheses for 

others, such as Bowes & Katz (2011), who considered sarcasm in the context of aggression. Instead of 

stories describing actions, they used written dialogues, and their participants rated humor and politeness, 

as well as a number of other variables, including appropriateness, aggression, and social standing, from 

both the speaker’s and the victim’s perspectives. They found that when considering the speaker’s 

perspective, sarcasm was perceived as more humorous and less aggressive compared to when considering 

the addressee’s perspective, illustrating that differences in the impact of verbal irony might be due to the 

perspective of speaker vs addressee. However, it is important to note that Bowes & Katz (2011) 
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considered only very aggressive, critical forms of irony, which is only one variety of the irony bouquet, 

and their participants rated both perspectives simultaneously for the same scenario. 

Lastly, Boylan & Katz (2013) took on testing Pexman & Olineck (2002)’s hypothesis by having 

the participant imagine they are the speaker of literal and ironic criticism that either contained a 

hyperbolic modifier or not (see Colston & O’Brien, 2000). Half of the participants rated speaker intent, 

and the other half rated speaker impression, which was considered as the listener’s perspective by Boylan 

& Katz (2013), in line with Pexman & Olineck (2002). Results suggested that irony can do both, 

enhancing and reducing negativity simultaneously, by enhancing features like humor, politeness and 

positivity, while also increasing mocking and sarcasm. However, ratings did not differ by perspective, as 

predicted by Pexman & Olineck (2002). Results from the hyperbolic modifier manipulation showed that 

the presence of hyperbolic modifiers increased mocking and decreased politeness, but did not affect 

sarcasm ratings, which only partially replicates Colston & O’Brien (2000). As described before, there are 

three ways in which irony might impact negativity, namely irony might increase, decrease, or not affect 

negativity. In addition, ‘negativity’ might refer to different aspects of the situation, including speaker’s 

emotion, recipients or bystander’s emotion, or situational negativity. Table 1 provides a brief summary of 

these options, combined with the idea of different perspectives during irony. Note that if irony would not 

affect emotion, no effects would be observed. 

Table 1.  

Possible Effects of Verbal Irony on Negativity. 

 Increase Negativity Decrease Negativity 

Speaker Emotion 

(Intention?) 

Speaker feels more negative Speaker self-regulates, calms down 

Recipient/Bystander 

Emotion (Response?) 

Speaker criticizes/ confronts 

recipient  

Speaker intends to regulate recipient’s 

emotion. (Does this require listeners to 

volunteer, or is it automatic?) 

Situational negativity Using irony makes situation 

worse  

Using irony appeases, makes situation 

better  

 -> possible escalation? -> possible dissipation? 

Social/Conversational repair 
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 When considering irony and individual differences, past studies have used a variety of measures, 

which either target perspective taking abilities (Theory of Mind) or empathy. These two are considered 

critical for understanding irony, because to successfully detect ironic intent, one has to take the speaker’s 

perspective and understand that they do not mean what they literally said. In addition, empathy skills are 

hypothesized to be relevant when it comes to decoding why the speaker chose to make and ironic 

comment. In general, while individual differences in irony detection based on perspective taking and 

empathy have occasionally been reported in both, healthy participants and groups with suspected 

pragmatic impairments, no clear picture has emerged yet. For example, Pfeifer and Lai (2021) used the 

Autism Quotient (Baron-Cohen et al., 2001) to measure perspective taking ability, and found a 

relationship between the subscales attention switching and imagination and their ERP effect amplitude. 

However, their sample size for the ERP part was small (N = 35) and the correlation was weak to 

moderate. Filik et al. (2019) used the Interpersonal Reactivity Index (IRI, Davis, 1980) as a covariate in 

their fMRI analyses of sarcastic and non-sarcastic irony yet reported no results. Puhachneuskaya & 

Järvikivi (2022) also used the IRI in a rating study but failed to find significant correlations between IRI 

and irony ratings. Finally, Kieckhäfer, Felsenheimer, & Rapp (2019) administered an irony detection test 

to healthy adults (N = 96), and collected several additional scales, including the IRI, the AQ, and two 

further measures of personality (schizotypal and borderline). They found a relationship between irony 

ratings and personality traits for both, schizotypal and borderline personalities, but not for autistic 

personalities as measured by the AQ. In particular, for individuals with schizotypal personalities, the IRI 

subscale personal distress was negatively correlated with irony detection, such that those who scored 

higher on the personal distress subscale were worse at irony recognition. Thus, it has been suggested that 

tests like the AQ and IRI are not sensitive enough to pick up differences in healthy young adults, which 

comprise most of the samples studied in the abovementioned literature. In work with patients, the IRI and 

AQ have been used as well. For example, in those with cerebral damage, a negative relationship between 

Theory of Mind and Empathy was found by Shamay-Tsoory et al., (2005), such that those with worse 

perspective-taking skills also showed lower empathy scores on the IRI. Theory of Mind was measured by 
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administering an irony task, as well as the Faux-pas test. Similarly, Deliens et al., (2018) found that AQ 

scores could predict performance on an irony task, but only in individuals with autism spectrum disorder 

(but see Nuber et al., 2018 for conflicting results).  

 To summarize, past findings are inconsistent with regard to whether irony increases (Colston, 

2002) or decreases (Dews & Winner, 1995) negativity, and while an influence of perspective on these 

effects has been proposed (Pexman & Olineck, 2002), research within this area has produced mixed 

results and in general argues for a more fine-grained approach to determine the implications of irony 

(Boylan & Katz, 2013). While the mental state of speakers has been considered (Pfeifer & Lai, 2021), this 

piece of the puzzle is still absent for listeners.  

  

The present study investigated the influence of perspective on the perceived emotional state of 

speakers and listeners. Specifically, we contrasted ironic and literal statements made about the self or 

another person and collected rating on both the speaker’s and the listener’s emotional state, measured on 

valence and arousal. Following Pfeifer & Lai (2021) we decided to use both, valence and arousal as 

dependent measures, as these are considered orthogonal features of the same emotional experience, so this 

will allow us to pick up on subtle differences in emotional experience. Our research had three aims: 

determining (1) whether ironic and literal statements differentially impact a perceived mental state, (2) 

whether a speaker and a listener feel differently about a situation based on the type of comment being 

made, (3) whether the statement is made about the self or another person modulates these factors. We 

ultimately wanted to investigate if irony carries out pragmatic functions that primarily serve the speaker, 

the listener, or both in the same way. 

 Based on the tinge hypothesis (Dews & Winner, 1995), irony should mitigate negativity overall. 

Broken down by role, based on Pfeifer & Lai (2021), (1) speakers using irony would be rated to be in a 

more positive and less aroused mental state compared to speakers using literal language. Based on Boylan 

& Katz (2013), who showed that there was no difference between roles (2) listeners and speakers would 

be similarly affected, showing a pattern of less negative mental state for listeners of ironic comments 
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compared to listeners of literal comments. However, it is also plausible that the (2a) listener would be 

differentially affected by certain ironic statements, depending on the addressee of the irony. For example, 

it is plausible that ironic statements, regardless of addressee reduce negativity, possibly by being more 

humorous, whereas literal statements directed at the other person (= directed at the listener)has stronger 

effects on listener’s emotion than self-directed literal statements, due to the fact that in the other-

condition, the statement is directed at the listener, whereas in the self-condition, the statement is directed 

at the speaker-self and thus, less likely to impact the (less involved) listener. (3) We predicted all effects 

to be modulated by empathy and perspective taking skills as measured with the Interpersonal-Reactivity-

Index (Davis, 1980). In terms of statistical predictions, our predictions translate to (1) a main effect of 

ironicity in valence and arousal ratings or an ironicity by role interaction. A main effect of ironicity would 

mean that regardless of role or addressee, irony impacts emotion. An ironicity by role interaction would 

mean that irony impacts emotion differently for speakers and listeners. (2) We would predict a role by 

addressee interaction, or a role by addressee by ironicity interaction. A role by addressee interaction 

would mean that speakers and listeners are differentially impacted by who the ironic comment is 

addressed to, and our prediction is that listeners are less affected by the self than the other condition. A 

role by addressee by ironicity interaction would mean that this effect is further modulated by whether the 

statement is ironic or literal, with our prediction being that literal statements directed at the self do not 

impact listener’s mental state the same way they impact speaker’s mental state. We furthermore predicted 

similar results in item-based and participant-based analyses, with the IRI correlating with results in the 

participant-based analysis. Specifically, we predicted that individuals who scores higher on the 

perspective-taking subscale would be more sensitive to the literal/irony distinction, and, if obtained, 

addressee by role or addressee by role by ironicity interactions.  

 

2. Methods 

2.1 Participants 
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Two-hundred-and-four native speakers of English (M age = 19.20 years, SD = 4.07, range 18-61; 

48 males, 155 females, 1 undisclosed) gave consent to participate in the study for course credit. Twenty-

four were excluded from the final analyses due to failure to respond correctly to attention check 

questions. An additional 15 were excluded because their answers were outside of 2 Standard-Deviations 

(SD) above or below the group means in more than 10% of the questions. There also were two individuals 

whose were significantly older than the average participant age (42 and 61 years), however, their answers 

did not exceed the >10% +/-2SD cutoff, so we concluded they did not differ from average-aged 

responses, and the data remained in the analyses. Thus, there were 165 individuals remaining in the final 

analyses. All research activities were approved by the local institutional review board.  

2.2. Materials and Design 

The study used a within-participants design of 2 Ironicity (literal, irony) X 2 Addressee (self, 

other) x 2 Role (Speaker, Listener). One-hundred-and-sixty stimulus items were initially constructed. 

Each item consisted of a short vignette, followed by a critical utterance. The vignette introduced two 

characters and described a negative event happening to them. Then, one of the characters made a remark 

to the other, which was either a statement about the self (“How skillful of me!”), or (coming from the 

other character) a statement about the other person (“How skillful of you!”). Statements were rendered to 

be either literal or ironic by replacing one word of the utterance (skillful/inept), and words that were literal 

in one vignette were used as ironic in combination with another vignette to control for word-based effects. 

As such, there were a total of 640 vignette-statement combinations, and an example is listed in table 2. 

Table 2:  

Example of a stimulus item used in the study. 

Context 

Vignette 

Sina and Alina are on a sailing trip and are trying to navigate their boat to the dock. Sina 

accidentally collides with a neighboring boat and leaves some visible damage. 

Self: Sina says: How amateurish (literal) /expert (irony) of me! 

Speaker: Sina Listener: Alina 

Other: Alina says: How amateurish (literal) /expert (irony) of you! 

Speaker: Alina Listener: Sina 
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2.2.1 Norming. We conducted three types of norming, all administered online via Qualtrics 

(Qualtrics, Provo, UT). All participants were native speakers of English and only completed one part of 

the study (either one of the three normings or the experiment) for course credit.  

First, context vignettes were normed for emotion, using two 7-point Likert type scales, one for 

Valence (0 = very negative, 6 = very positive) and one for Arousal (0 = very low arousal, 6 = very high 

arousal). Participants (N = 16, M age = 19.25 years) read and rated all 160 vignettes without statements 

after being introduced to valence and arousal with definitions and examples. Two participants were 

excluded due to failure to respond correctly to attention checks. The remaining 14 participants rated the 

average valence of all stories as 2.0 (SD = 0.68) and the average arousal as 2.98 (SD = 0.7), meaning they 

were mildly negative and medium in their level of arousal.  

Second, we normed all vignette-statement combinations for ironicity. The 640 total items were 

spread across 4 lists (160 items each) using Latin-square rotation, so that each participant read each 

vignette only once, but rated items from all four conditions. Fifty-four participants (mean age = 19.34 

years) were introduced to ironicity with a definition and examples and rated how ironic a statement was 

on a 5-point Likert type scale, with 1 = not ironic and 5 = very ironic. Four participants were excluded 

due to failure to respond correctly to attention checks. The remaining participants rated ironic statements 

(M = 3.95, SD = 0.61) as significantly more ironic than literal statements (M = 2.17, SD = 0.61), (t(638) = 

36.87, p < .001). Results also showed that there was no difference in how ironic a statement was based on 

whether it was directed at the self (M = 3.96, SD = 0.57) or the other person (M = 4.02, SD = 0.54). As 

expected, non-ironic items did not show any difference in ironicity ratings based on addressee. Numeric 

results are presented in Table X.  

Third, we collected humor ratings for all vignette-statement combinations. This was done to 

explore if humor, a potential mechanism of irony, would moderate any of its effects on speaker and 

listener emotional state. Using the same four experimental lists used in the ironicity ratings, participants 

(N = 64, mean age = 21.26) rated how funny a statement was on a 5-point Likert-type scale (0 = not 

funny, 4 = very funny). Three participants were excluded due to failure to respond correctly to attention 
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check questions. Results from the remaining 61 participants using a RM ANOVA of 2 addressee (self, 

other) X 2 ironicity (literal, irony) showed that irony (M = 1.07, SD = 0.35) was rated as significantly 

funnier than literal (M = 0.8, SD = 0.30), confirmed by a follow up paired t-test (t(638) = 10.53, p < .001). 

In addition, statements directed at the other person (M = 0.96, SD = 0.35) were rated as significantly 

funnier than those directed at the self (M = 0.9, SD = 0.35), as confirmed by a follow up paired t-test 

(t(638) = 2.04, p = .042). No interaction between ironicity and addressee was observed. Despite numeric 

differences, both types of utterances were rated between 0.5-1.5 on the 0 – 4 scale, suggesting that 

overall, while there were differences between ironic and literal items, our stimuli were not perceived as 

very funny. Numeric results are presented in Table 3. 

Table 3. 

Norming results for ironicity and humor. Mean values with Standard Deviation in parentheses.  

Mean (SD) Ironicity Humor 

irony-other 3.98 (0.61) 1.1 (0.34) 

irony-self 3.91 (0.62) 1.03 (0.35) 

literal-other 2.18 (0.62) 0.82 (0.3) 

literal-self 2.16 (0.59) 0.78 (0.29) 

 

The final set contained 160 vignettes in 4 conditions each, for a total of 640 items. All items were 

rotated using Latin-square rotation and separated into 4 lists, such that each list only had one version of 

each item. Then, all 4 lists were duplicated, so that on one version, half of the items were rated from the 

speaker’s perspective, and half of the items were rated from the listener’s perspective, and on the second 

version of each list, the opposite perspective was rated, resulting in a total of 8 experimental lists. Items 

were presented in randomized order, and upon clicking the study link, participants were randomly 

assigned to one of the eight lists. 

 

2.3. Procedure 

 All parts of the study were administered online using Qualtrics Surveys (Qualtrics, Provo, UT). 

Participants consented to participate and completed a language background questionnaire. Then, they 
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were introduced to the concepts of valence and arousal using definitions and examples, and told that 

sometimes, they might be rating the speaker, and sometimes, they might be rating the listener. They were 

also instructed to consider the impact of each statement during their ratings. During the rating part, they 

rated how the protagonist (marked in bold) felt using two 7-point Likert-type scales, one for valence 

(“How does the protagonist feel?” 0 = very negative, 6 = very positive) and one for arousal (“How intense 

does the protagonist feel?” 0 = very low arousal, 6 = very high arousal). The procedure was piloted using 

undergraduate Research Assistants, who reported that the factor of role (rating speaker vs listener 

perspective) via boldfacing the protagonist’s name was clear during the ratings. Attention checks were 

implemented to ensure active participation during the rating part of the study. After all items were rated, 

participants completed the Interpersonal-Reactivity-Index (Davis, 1980), a 28-item measure of empathy, 

where participants read statements (e.g., I really get involved with the feelings of the characters in a 

novel.) and indicate if a statement describes them well or not on a 5-point letter scale. The total 

experiment lasted about 90 minutes. 

 

2.4. Analyses 

 For the item analysis, ratings were averaged per item across participants. Ratings that were 

outside of 2 Standard Deviations of the item mean were excluded (less than 1% of total responses). For 

the individual differences (participant) analysis, ratings were averaged across items per condition per 

participant, and were reported as a single value per condition and participant. All results from the 

individual differences analyses were corrected for multiple comparisons using FDR. The IRI responses 

were scored using Davis’ (1980) manual and resulted in one value per participant for each of the 

subscales: Fantasy (FS), Personal Distress (PD), Perspective Taking (PT), and empathic concern (EC). 

The internal consistencies of the subscales in Davis (1980) are FS, α=.78; PT, α=.75; EC, α=.71; PD, 

α=.78 for males, and for females FS, α=.75; PT, α=.78; EC, α=.70; PD, α=.78.  All statistical analyses 

were computed using R (4.1.2) and R studio (version 2021.09.2). Post-hoc power was determined via 
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MorePower 6.0 (Campbell & Thompson, 2012). With the sample size of 164 participants, we can detect 

effects as small as η² = .05 at 82.9% power. 

 

3. Results 

3.1. Item Analysis 

Averages across items were calculated per condition and mean valence and arousal ratings for 

each condition are reported in Table 4. In addition, results are visualized in Figure 1. Data were entered 

into a 2 Ironicity (literal, irony) X 2 Addressee (self, other) x 2 Role (Speaker, Listener) Repeated 

Measures (RM) ANOVA for Valence and Arousal. Based on our predictions, we expected to find a main 

effect of ironicity, or an ironicity by role interaction. In addition, we expected to find a role X addressee 

interaction, or possibly an ironicity X addressee X role interaction. 

Results for Valence revealed a main effect of addressee (F(1, 1271) = 6.12, p = .013, Cohen’s F = 

0.07 ), a main effect of role (F(1, 1271) = 11.01, p < .001, Cohen’s F = 0.09) and a significant interaction 

of addressee by role (F(1, 1271) = 10.06. p = .002, Cohen’s F = 0.09). No other effects reached 

significance. Breaking results down by role, follow-up t-tests showed that within Speaker conditions, 

there was no difference between the ‘self’ condition and the ‘other’ condition. Within Listener conditions, 

the other-condition was rated as significantly more negative than the self-condition (F(1, 635) = 17.53, p 

< .001, Cohen’s F = 0.17), 

For arousal, only the two-way interaction of addressee by role reached significance (F(1, 1271) = 

19.59, p < .001, Cohen’s F = 0.12). Breaking results down by role, follow-up t-tests showed that within 

Speaker conditions, the self-condition was rated marginally more arousing than the other-condition 

(F(1,365) = 3.83, p = .051). Within Listener conditions, the other-condition was rated as significantly 

more aroused than the self-condition (F(1, 635) = 18.18, p < .001, Cohen’s F = 0.17).  

 

Table 4. 

Average Rating Results for the Study. Mean values with Standard Deviation in parentheses. 
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condition Valence  Arousal 

irony-other-Listener 1.81 (0.71) 2.9 (0.77) 

irony-other-Speaker 2.09 (0.66) 2.64 (0.72) 

irony-self-Listener 2.05 (0.63) 2.66 (0.78) 

irony-self-Speaker 2.04 (0.73) 2.77 (0.77) 

literal-other-Listener 1.81 (0.8) 2.93 (0.78) 

literal-other-Speaker 2.05 (0.74) 2.65 (0.78) 

literal-self-Listener 2.02 (0.61) 2.65 (0.8) 

literal-self-Speaker 2.04 (0.87) 2.76 (0.77) 

 

Figure 1. 

Average Ratings per condition for Listener (top) and Speaker (bottom), with Arousal ratings (6 = 

high) on the left and Valence (6 = positive) ratings on the right. Error bars indicate Standard Error. 

 

 

An alternative way to think about the data is to consider that in our stories, one character might 

appear in two conditions, and can be considered to be at fault, or not at fault in the negative event. For 

example, the speaker in the self condition (“How careful of me!”) is the same character as the listener in 
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the other condition (“How careful of you!”), and in both cases, the character is confronted with a similar 

statement. Thus, we conducted a complimentary analysis to the above reported one, where we split the 

data into characters “at fault” and those “not at fault”. This analysis tests how a character feels depending 

on whether they produce the utterance themselves or hear the same utterance from someone else. We 

conducted a 2X2 RM-AVONA of 2 ironicity (literal, irony) X 2 role (Speaker, Listener) for the characters 

“at fault” and those “not at fault”. Results are visualized in Figure 2. For characters at fault, we found a 

main effect of role on valence ratings (F(1,477) = 64.15, p < .001, Cohen’s F = .37), as well as on arousal 

ratings (F(1,477) = 20.94, p < .001, Cohen’s F = .21). Listeners felt significantly more negative (M = 

1.81, SD = 0.75) than Speakers (M = 2.04, SD = 0.8), and significantly more aroused (M = 2.92, SD = 

0.77) than Speakers (M = 2.76, SD = 0.77). No other effects reached significance. For characters not at 

fault, such effects were absent. There were no statistically significant effects of role or literality on 

valence or arousal ratings for characters not at fault.  

 

Figure 2. Results for the character analysis. 

Average Ratings per condition for at fault (left) and not at fault (right) characters, with Valence ratings (6 

= positive) on top and Arousal (6 = high) ratings on the bottom. Listeners in red (left bar), and Speakers 

in green (right bar). Error bars indicate Standard Error. 
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3.2. Participant analysis / Individual Differences 

 We correlated self-rated irony comprehension with each of the subscales of the IRI and found that 

there was a weak (statistically non-significant) positive relationship between the subscale Perspective-

Taking (PT) and self-rated irony comprehension (r = .14, p = .06). The higher a participant scored on the 

PT subscale, the higher they rated their irony comprehension. No other subscale of the IRI was correlated 

to self-rated irony comprehension (all ps >.1). For the experimental ratings, we calculated an ‘irony-

sensitivity’ score, which was a participant’s average valence rating in the literal conditions minus the 

ratings in the respective irony conditions. Self-rated irony comprehension was correlated with ‘irony-

sensitivity’ when statements were directed at the other person and the listener’s perspective was rated (r = 

.15, p = .044). In other words, people who self-rated their irony comprehension higher tended to rate 

listeners as feeling more positive in the irony condition compared to the literal condition, whereas those 

who reported low irony comprehension rated the listeners as feeling more negative in the irony condition 

compared to the literal condition. The self-rated irony comprehension score was not correlated to either of 

the IRI subscales (all ps >.1). Means and Standard Deviations are reported in table 5. 
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Table 5. 

Average IRI subscale scores and irony comprehension score from the individual differences 

analyses. 

 
mean (SD) 

Empathic Concern (IRI) 20.09 (4.49) 

Fantasy (IRI) 17.36 (5.88) 

Personal Distress (IRI) 12.64 (5.08) 

Perspective taking (IRI) 18.44 (4.48) 

irony comprehension 5.32 (1.08) 

 

 

4. Discussion 

 The current study set out to investigate the role of perspective on emotional states of speakers and 

listeners when encountering irony.  

 Our overarching hypothesis concerning irony and its relationship to negative emotion was that 

irony reduced negativity in both speakers and listeners compared to literal language, in line with the tinge 

hypothesis (Dews & Winner, 1995). We did not find evidence to support this hypothesis in the present 

data, because we did not see any main effects of ironicity on valence or arousal ratings, nor did we see 

any interactions between ironicity and other factors. This is in contrast to prior studies reporting that irony 

reduces ratings of speaker negativity (Pfeifer & Lai, 2021), as well as studies reporting that irony is more 

mocking (Ivanko & Pexman, 2003), more condemning (Colston, 1997; 2002), more humorous (Dews, 

Kaplan & Winner, 1995) or in general different from literal language in any form (Toplak & Katz, 2000; 

Bowes & Katz, 2011; Boylan & Katz, 2013; Pexman & Olineck, 2002; Colston & O’Brien, 2000). While 

this finding was unexpected, we have three hypotheses about the absence of an ironicity effect.  

First, participants may have been overwhelmed with the study demands. It is possible that there 

were simply too many characters and perspectives to keep track of, or too many vignettes to rate. While 

some prior studies (e.g., Pfeifer & Lai, 2021) have used similar numbers of items, data collection took 

place during a global pandemic (data collection in the Fall of 2021) and participants may have 
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experienced digital and/or emotional exhaustion. Looking at exclusion rates, we excluded 39 of 204 

participants, or 19.12% of the total sample. This exclusion rate is slightly lower than Pfeifer & Lai (2021), 

who reported excluding 18 of 83 participants, or 21.69%. Thus, our exclusion rate does not point to 

exhaustion effects beyond those of other studies. We are unaware of other ways to measure the digital and 

emotional exhaustion of participants due to the pandemic, but this could be addressed by a follow up 

study after the end of the pandemic. Because the results show clear differences for speaker and listener 

that make ecological sense, and attention checks were completed correctly by all included participants, we 

consider the large item number an unlikely factor in the results. To test if cognitive load due to rating 

speakers and listeners within the same study, impacted participant’s overall rating abilities, we conducted 

a follow up experiment, where participants (N = 69) only rated speakers’ mental state, not listeners. 

However, results replicated findings for the speaker perspective, with a RM-ANOVA of 2 ironicity 

(literal, irony) X 2 addressee (self, other) showing no significant main effects or interactions for valence 

or arousal (all Fs <1).  

Second, context emotion may have affected our results. Some have argued that context emotion 

plays an important role for the emotional impact of irony, with irony either mildening (Dews & Winner, 

1995) or intensifying (Colston, 2002) negative emotion. While our norming data suggested that our 

context situations were negative, they were mildly negative and of medium arousal, which may have left 

little emotion that needed to be reduced or managed via irony. In other words, our manipulation was 

weak. For comparison, Pfeifer & Lai (2021) had two types of contexts, high and low emotion, with high 

emotion rated 0.65 valence and 2.90 arousal, and low emotion rated as 1.20 valence and 2.21 on arousal 

on a 0-4 scale. We used a 0-6 scale, and our contexts were rated as 2.0 valence and 2.98 arousal. To 

normalize, from their 5-point to our 7-point scale, we multiplied their values by 1.5, resulting in a 0.975 

for high and 1.8 rating for low emotion on valence ratings, and 4.35 for high and 3.315 for low emotion 

on arousal ratings, which suggests that our stories were less negative and less arousing than their stories. 

However, this difference is 0.2 points on a 7-point valence scale, and 0.313 on a 7-point arousal scale, so 

we are unsure if the lack of context emotion alone can explain the difference between the two studies. To 
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test this hypothesis, we decided to split our stimuli and look at only highly emotional context stories, that 

is, where context emotion was rated as <2 in valence and >3 in arousal. We then performed the same 

analysis on this high emotional subset of vignettes (N = 65). A RM-ANOVA for valence showed a 

significant main effect of addressee (F(8,511) = 4.91, p = .027), a main effect of role (F(8,511) = 7.01, p 

= .008), and no main effect of ironicity (p = .12). In addition, there was a marginally significant two-way 

interaction of addressee by role (F(8,511) = 2.99, p = .085), all of which mirrored the findings in the all-

items analysis. When following up with a RM-ANOVA for Speaker ratings only, we found no significant 

effects, though the mean rating for speaker valence in the irony condition was 1.79, and for the literal 

condition 1.65, meaning that ironic speakers were rated as numerically more positive than literal speakers. 

The RM-ANOVA for Listener ratings revealed a main effect of addressee (F(4, 255) = 9.17, p = .003). 

Thus, we should reject the idea of context emotion explaining the failure to replicate previous findings in 

the present data. However, another idea is that while context emotion was negative, the strength of the 

ironic statements was weak (c.f. Colston & O’Brien, 2000; Boylan & Katz, 2013). In Colston and 

O’Brien, ironic statements using stronger contrasts (e.g., using “magnificent mood” instead of “agreeable 

mood”) resulted in larger differences compared to literal language and weaker contrasts for 

condemnation, humor, and speaker protection ratings. We did not measure the amount of contrast 

expressed between our literal and ironic words and the situation, and neither did Pfeifer & Lai (2021), 

Ivanko & Pexman (2003), Dews, Kaplan, & Winner (1995), or Toplak & Katz (2000); but it is possible 

that the lack of contrast between the situation and the statement was too weak to reflect upon the mental 

state of the speaker. However, since our contexts were roughly similar in emotion, and all critical words 

were used as both, ironic and literal, we think that the amount of contrast between our critical utterances 

and their contexts is fairly homogenous. 

Third and last, it is possible that irony does not affect perceived speaker and listener emotion. 

This may be because of a general lack of effect, or because the effect is weak, and in combination with 

the other two factors described above be even weaker. Perhaps, a combination of experimental demands, 

absence of negative emotion, and weak effects of irony on perceived speaker and listener emotion may 
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have together produced this result. If a weak manipulation is the cause of the absence of effects, future 

studies could address this by creating more emotional contexts (c.f. Ivanko & Pexman, 2003), more 

aggressive exchanges (c.f. Bowes & Katz, 2011), or employing more hyperbolic language (c.f. Colston & 

O’Brien, 2000). A related idea is that in this study, participants are third person observers or uninvolved 

bystanders, which may create additional distance between the contextual emotion and their emotional 

experience, further reducing any effects. However, similar manipulations were used by others, including 

Toplak & Katz (2000). Still, involving participants more into the emotional experience of the context 

could further shed light on the question.  

One partially unexpected finding concerned the ratings for listener’s mental state. When 

statements (literal and ironic) were directed at the listener, such as to confront or mock them, the listener 

was rated as feeling less positive and more aroused compared to when statements were directed at the 

speaker, leaving the listener in a bystander position. This result is intuitive and shows that participants 

engaged with the story content. In addition, it mirrors the predictions we made for ironic statements, 

wherein being addressed matters for emotional state. Interestingly, average valence ratings in the speaker-

condition were around 2, the midpoint of the 0-6 scale and so were average valence ratings in the listener-

self condition. Only in the listener-other condition, when literal or ironic statements were directed at the 

listener, the average rating dropped by 0.2 points, leading to the described significant effect. This might 

point to a lack of differentiation in emotional states on the side of the participant, or an overall lack of 

emotional charge in the protagonists in the stories.  

We did see a marginal effect of addressee (self, other) on arousal in speakers only, where 

speakers directing statements at the self - “self-talk” - were rated as slightly more aroused than speakers 

directing statements at the other person. This effect is interesting, as it suggests that talking to the self 

reflects a more aroused mental state than talking to another person, indicating that perhaps ignoring the 

other person in the situation and talking to the self reflects greater needs to self-regulate before engaging 

in a communicative exchange. However, the effect was slightly above the threshold of traditional 

statistical significance with p = .051, thus, more research is needed to solidify this phenomenon. 
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Our results failed to show a relationship between experimental ratings and an individual’s IRI 

scores. This is in line with some recent findings on irony ratings (Puhachneuskaya & Järvikivi, 2022), 

where no relationship between the IRI and participants’ ratings was observed. We used the IRI to 

approximate empathy, yet it seems that either empathy does not significantly affect irony perception, or 

the IRI is not an ideal measure of empathy. One potential explanation brought forward by 

Puhachneuskaya & Järvikivi (2022) is their homogenous participant pool (93 young, female participants). 

Our study had a larger sample size, yet whether or not our sample is more heterogeneous is questionable. 

However, we did find a weak correlation between self-rated frequency of irony use and IRI subscale 

perspective taking. Thus, it is possible that perspective taking ability, not empathy in general, contributes 

to how often people use irony. 

Our norming results showed that irony is equally ironic whether it is directed at the self or 

another person, which is important for the interpretation of our results, but also informs us about irony 

interpretation more broadly. It demonstrates that despite serving different pragmatic functions when 

directed at the self or another person, in the same context, an utterance is perceived as equally ironic. In 

the case of self-directed irony, the speaker is conveying something about themselves, either their own 

negative emotions about the event via self-talk, or a signal to the listener that they understand that they 

have made a mistake. In both cases, the listener is just a bystander and has little involvement. On the 

contrary, in the case of other-directed irony, the speaker is conveying criticism towards the other person, 

or accusing them by directing their statement at them, which makes the statement socially more relevant 

from the listener’s perspective. Our statements were used in the same context, and it seems that who the 

statement was directed at did not change how ironic they were. Thus, this result can inform future theories 

of what makes a statement ironic. 

One factor we have considered during the norming process is humor. We suspected that humor 

could be one of the processes by which irony mitigates negativity. Since we did not find any effects of 

ironicity in our data, we are unsure what role humor plays in our data. While norming data revealed that 

ironic statements were rated as more funny than literal ones, both were rated as 0.5-1.5 on the 0-4 scale, 
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suggesting they were not ‘very funny’ to participants. This might be a clue about why irony did not seem 

to affect the speaker’s mental state. Pfeifer & Lai (2021) did not include humor ratings. Perhaps, their 

ironic statements were more humorous than ours, indicating a more downregulated mental state for the 

speaker. Moreover, if irony was indeed funny, it would defuse the seriousness of the situation, thereby 

reducing negativity (c. f. Matthews, Hancock, & Dunham, 2006). However, the impact of the funny 

statement would be enhanced in the case of ironic criticism (criticizing a person using irony, i.e., saying: 

“What a pretty sweater” when someone is wearing an ugly sweater), where the social relationship 

between speaker and addressee might be negatively impacted by the criticism.  

A factor we investigated post-hoc was criticism. Toplak & Katz (2000), as well as Colston 

(1997), investigated ironic criticism, wherein the statement (literal or ironic) conveyed criticism. Not all 

of our statements contained criticism. Dews, Kaplan, & Winner (1995) found that statements directed at 

the situation, as opposed to a person, did not impact speaker emotion, and made listeners feel more 

amused, a pattern of results that partially matches our results. Thus, we asked four undergraduate research 

assistants to indicate whether each of our items contained criticism or not. We then conducted a subset 

analysis dividing items based on the criticism ratings in a more criticism group (items were three or all 

four raters detected criticism) and less criticism group (items were two or less raters detected criticism). 

This subset analysis did not yield significant results different from those of the main analyses. Thus, it 

was determined that whether or not our items contained criticism was not a driving factor for the results. 

However, it is still possible that the amount of criticism following a mildly negative event is low in 

general.  

In sum, we considered both humor and criticism, two factors that were originally reported to be 

impacted by irony. While our ironic items were rated to be more humorous than our literal items, which is 

in line with previous findings (Dews, Kaplan, & Winner, 1995), we do not see an impact of this humor 

difference on the mental state of the speaker, which is in contrasts with previous results (Dews, Kaplan, & 

Winner, 1995, Pfeifer & Lai, 2021).  
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Due to the lack of variation in context emotion, our study was unable to differentiate between 

tinge hypothesis and contrast and assimilation theory. While some have found effects of context 

(Colston, 2002; Ivanko & Pexman, 2003), others have not (Pfeifer & Lai, 2021). Our conscious decision 

to hold context emotion constant may have led to too many similarities between the events, leaving little 

room for variation between stories. Future research could try to include positive or very negative events to 

contrast two types of contexts and their effects on listener’s mental state. However, both tinge hypothesis 

and contrast and assimilation theory predict differences in the emotional impact of irony on the speaker’s 

mental state. Thus, our data seem to support the idea that the emotional impact of irony might be beyond 

the mental state of the speaker, at least in mildly negative contexts like ours, and equally, have effects on 

the listener beyond those of changes in mental state. 

One thing to consider is that in the present study, negativity refers to speaker or listener emotion, 

as well as the context situation. But other aspects of emotion might be impacted by irony use, for example 

the social relationship of speaker and listener, the social standing of speaker/listener, warmth, or other 

consequences outside of the immediate situation. 

While our study has not (re-)produced significant differences between literal and ironic items, 

differences that have been shown and replicated by a number of different studies over the course of the 

last 40 years, we believe that our study still contributes to the field, because it used sound methods and 

analyses and thus, still informs other researchers about potential variables and manipulations to consider 

when investigating irony. In addition, we think that even null results help to put together the pieces of the 

puzzle that verbal irony still poses to researchers.  
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Abstract 

In this study, we used event-related potentials (ERPs) to compare how verbal irony and 

cognitive reappraisal mitigate negativity in a picture viewing task. Verbal irony is when the 

literal meaning of words contrasts with their intended meaning. Cognitive reappraisal is when 

cognitions are used to alter perception of incoming emotional stimuli. Our hypothesis was that 

cognitive reappraisal is one of the mechanisms through which irony reduces negative emotion. 

We tested this using a block design, where in one block, irony and literal language were 

compared, and in another, cognitive reappraisal and attending to emotions. Results showed that 

both irony and cognitive reappraisal reduce ratings of negativity behaviorally, but they do so to a 

different degree, with cognitive reappraisal being more effective. ERPs showed that irony 

elicited a prolonged negative amplitude indexing a stark contrast between picture and word, 

while cognitive reappraisal elicited an enlarged positivity indexing increased cognitive load. 

Although these findings are preliminary, they suggest that irony and cognitive reappraisal may 

reduce negative affect in largely distinct ways, contrary to our hypothesis that cognitive 

reappraisal is a key mechanism of verbal irony. 

 

Keywords: Irony, Cognitive Reappraisal, Emotion regulation, N400, LPC 
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How do you feel when something bad happens and someone makes an ironic comment 

about it? Verbal irony is when the literal meaning of words is in contrast with their intended 

meaning. For example, someone might describe their dance performance as “elegant” after they 

stumble during their solo. For the scope of this article, we use irony to refer to verbal irony. We 

do not differentiate between irony and sarcasm in this article, as some might argue that our study 

mainly concerns sarcasm because a negative context is present (c.f. Colston, 1997), while others 

might argue that our study mainly concerns irony, because no hurtful intent is present (c.f. Kreuz 

& Glucksberg, 1989)2.  

Roberts & Kreuz (1994) asked participants why they use a particular figure of speech, 

such as irony, metaphor, idiom, and 94% of respondents said that they used irony “to express 

negative emotions”. In addition to ‘expressing’ negative emotions, we investigate here the idea 

that irony is a way to ‘manage’ the felt negativity. In this study, we investigated the idea that 

irony reduces negativity, known as the tinge hypothesis (Dews & Winner, 1995). Specifically, 

we ask how effective irony is in reducing negative emotion in the context of negative events, and 

if the mechanisms allowing irony to reduce negativity are similar to cognitive reappraisal, using 

electrophysiology and ratings.   

 

1.1. Does irony reduce negativity? 

The tinge hypothesis (Dews & Winner, 1995) posits that irony reduces negativity because 

the literal word meaning tinges the ironic intent of the statement and made it feel less negative. 

 
2 Again others argue that for native speakers of English, ‘sarcasm’ is taking up the semantic 

space previously occupied by ‘irony’, while ‘irony’ is now primarily used to refer to unfortunate 

events (c.f. Anolli, 2001), ultimately arguing for a semantic, rather than a phenomenological 

difference. We leave the theoretical discussion on differentiating verbal irony and sarcasm to 

others and for the purpose of this study assume that they act in similar ways. 
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In other words, when characterizing the stumbling dancer’s performance as ‘elegant’, the literal 

meaning of ‘elegant’ is positive, which mixes with the ironic intent of the utterance (not elegant) 

and thereby makes it appear less negative. Dews and Winner (1995) offered support for their 

tinge hypothesis through tactfulness ratings, wherein a speaker was rated as being less critical 

when using irony compared to literal language. Similarly, Ivanko and Pexman (2003) found that 

irony when used in mildly negative situations is rated as more polite than literal language. More 

recently, Pfeifer and Lai (2021) found that a speaker is rated to be in a less negative and less 

aroused mental state when using irony compared to literal language, regardless of context 

emotion.   

Past studies are limited in a number of ways. First, most studies conveyed the context 

situation via narrative stories using language. While verbal irony has to be verbal by definition, 

the context before the ironic comment could be multimodal and include rich visual context, even 

in laboratory studies. A visual context is more like a real-life situation, and therefore more 

ecologically valid. It also conveys more concrete and rich information than language alone, 

which may increase emotional responses in participants. Second, most of the past studies, 

intentionally or unintentionally, situated the participant as an uninvolved bystander, asking to 

rate characters. Thus, we cannot be certain whether the ratings truly reflect emotion within the 

situation or may be confounded by participants’ perspective-taking skills. Third, researchers 

probed a variety of scales, such as politeness, negativity, humor, and others. While the data are 

rich and provide insights on the outcomes of the meaning making process, they tell little about 

the mechanism(s) by which the irony works to affect negativity.  
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Event-related potentials (ERPs) allow us to observe brain activity at the scale of 

milliseconds and can inform us about fine-grained aspects of cognition and language processing. 

ERP studies of irony have traditionally used written or spoken context and focused on two time 

windows, the N400 time window and the P600 / Late Positivity Component (LPC).  

The N400 is a negative-going waveform typically peaking around 300-500 ms after 

stimulus onset that has a centro-parietal distribution and is sensitive to semantic processing 

(Kutas & Federmeier, 2011). In general, the N400 has been associated with the ease of retrieving 

lexico-semantic information (Brouwer, Fitz, & Hoecks, 2012), though more traditional accounts 

associated it with the ease of integrating the semantic information with prior context (Osterhout 

& Holcomb, 1992). In studies on the electrophysiology of irony, increased N400 has been 

associated with unfamiliar forms of irony in both written (Filik et al., 2014) and auditory tasks 

(Callies et al., 2019), complimenting the previously mentioned idea that it indexes ease of 

retrieval, which is more difficult for unfamiliar items. Similarly, in a recent study, Baptista and 

colleagues (2018) associated N400 with “a difficulty to easily access the meaning”. In their 

study, they used transcranial direct current stimulation (tDCS) to either stimulate or inhibit the 

medial prefrontal cortex (mPFC), a structure involved in mentalizing. While behavioral accuracy 

of irony recognition was not impacted by tDCS, they found an increased N400 for irony 

compared to literal in the inhibition and sham (no stimulation) groups, but not in the stimulation 

group. Thus, they concluded that mentalizing as manipulated by mPFC cortical excitability 

impacts the difficulty of meaning retrieval for irony processing at N400. This study stands out 

for their use of picture context, as opposed to linguistic context. It is possible that switching from 

pictorial context to verbal irony text is somehow more demanding. 
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The second component of interest is the P600 or LPC, a positive-going waveform 

peaking between 500-800 ms post-stimulus with a centro-parietal distribution. More recent 

research associated this component with an extensive list of cognitive processes underlying 

language, all of which can be described as additional cognitive effort to establish a representation 

of the intended meaning (Brouwer et al., 2012). The more traditional P600 in language research 

has been associated with syntactic anomaly processing (Hagoort, Brown, & Groothusen, 1993) 

as well as pragmatic processing such as irony, where irony typically elicits a larger P600 

amplitude than literal language (see Lai et al., to appear, for a recent review). However, these 

two do not reflect the same neural computations, as Regel and colleagues (2014) demonstrated. 

They contrasted an irony evoked P600 to a syntactically evoked P600 and found distinct 

topographic and oscillatory signatures, suggesting two different neural generators.  

Other studies contracting irony and literal language showed increases in the P600 

component, sometimes accompanied by early differences at P200. For example, Regel et al. 

(2010) found increased P600 for irony for both, auditory and written irony. Similarly, Filik et al. 

(2014) found increased P600 amplitudes for irony compared to literal, for irony used in both 

positive and negative contexts. Importantly, such P600 was present even when proceeded by an 

increased N400, as was the case for ironic comments in positive situations. 

In a recent study, Thompson and colleagues investigated the relationship of irony and 

emotion (Thompson, Leuthold, and Filik., 2021). They used short stories containing either literal 

or ironic criticism (e.g. You’re so strong!) that ended in a sentence in which either the victim felt 

hurt or amused by the comment (e.g. Charlie felt this was a very mean/amusing thing to say), or 

in which the speaker intended their comment as hurtful/amusing (e.g. Ray had intended for this 

to be a very mean/amusing thing to say). Using auditory presentation while recording ERPs, 
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Thompson et al. (2021) found that irony elicited a more negative ERP response, which the 

authors attributed to prosody processing and a faster detection of irony compared to literal. Note 

that ERPs were time-locked to the entire utterance (You’re so strong), making the precise timing 

of the ERPs difficult to interpret. When looking at the ERPs for amused (Experiment 1), they 

found a significant effect of perspective, wherein the victim’s perspective elicited a larger LPC 

than the speaker’s perspective, but no such difference was present at hurt (Experiment 2). They 

interpret this as amused responses being affectively more salient than hurtful responses and 

intentions, arguing that a speaker can only intent an amused response with ironic criticism, and 

not literal criticism. However, due to the auditory presentation of the stimuli, the time windows 

of ERP effects are more difficult to compare to visual presentation of ironic language. 

 

 A recent ERP study investigated the processing of irony in highly negative and less 

negative situations using written contexts. In addition to their rating results (discussed above), 

Pfeifer and Lai (2021) found that the LPC amplitude (500-800 ms) for irony was increased 

compared to literal, but only in highly negative contexts. They interpreted this finding as in 

highly negative situations, the difference between literal and irony becomes more relevant and 

involves continued processing of either the speaker’s mental state or the situation at large.  

 In sum, prior work on irony has produced rating evidence for irony reducing negativity 

by being more amusing and tactful, while also indexing more positive speaker emotion, at least 

when uninvolved participants rated statements. ERP evidence shows that irony can impact both 

the N400 and the LPC amplitude, with the N400 being more common for unfamiliar irony and 

the LPC being sensitive to context emotion and perspective. However, it is unclear which 
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mechanisms allow irony to reduce negativity. One idea we investigated in this study is that irony 

acts via cognitive reappraisal. We will detail this below. 

 

1.2. Emotion Regulation via Cognitive Reappraisal 

 Emotion regulation is when we change which emotions we have, when we experience 

them, and how we experience and express them (c.f. Gross, 1998). Cognitive reappraisal is a 

form of emotion regulation, where a cognitive change alters the incoming emotional cues with 

the goal of changing one’s emotional response. For example, to reduce negative emotion when 

seeing news-coverage of an accident, one may use cognitive reappraisal by thinking that things 

are not as bad as they seem (McRae, Ciesielski, & Gross, 2012). For the purpose of this article, 

we will focus on cognitive reappraisal as means to downregulate negative emotionsi. 

ERP studies of emotion regulation have primarily focused on the P300 and the Late 

Positivity (LP) and found that both are typically reduced following emotion regulation (see 

Hajcak, MacNamara, & Olvet, 2010, for a review). However, dissociating P300 from LP is not 

trivial, and thus, researchers use LP or LPP to describe positive-going ERP components as early 

as 300 ms post stimulus. Hajcak & Nieuwenhuis (2006) for example found a reduced LPP for 

cognitive reappraisal, compared to attend, a condition in which the participants are instructed to 

not alter their natural feelings about the pictures. In each trial, participants saw a negative 

picture, followed by either attend or reinterpret prompts on the screen, and a second presentation 

of the same image. Then, participants rated the intensity of their emotional response on a 1 

(weak) – 4 (strong) scale. Behavioral responses showed a significant reduction in negative 

emotion in the reinterpret compared to the attend condition. ERPs time-locked to the onset of the 

second image showed a reduced LPP in the reinterpret condition highly localized at a centro-
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parietal location, starting from around 200 ms and sustaining until picture offset. They interpret 

this sustained, reduced LPP as indexing a reduction in emotional experience and add that the 

early dissociation of strategies indexes an early, neural response to reappraisal. ERPs to the onset 

of the instructions were not reported. However, it seems that cognitive efforts to reappraise 

would begin as soon as the instructions appear, and not wait until the second onset of the picture, 

especially since Hajcak & Nieuwenhuis (2006) chose 4.5 seconds as the instruction screen 

duration 

One study combined emotion regulation and language processing. Deveney and 

Pizzagalli (2008) presented participants with images to view, then they played auditory cues to 

enhance, maintain, or suppress emotions while the image presentation continued. Suppress had 

the explicit instruction to imagine the situation was not real, which is a form of cognitive 

reappraisal. After image offset, when the emotion regulation part of the trial was concluded, 

participants read negative or neutral words and ERPs were time locked to their onset. At word-

N400, suppress elicited reduced N400 amplitudes compared to maintain and enhance, regardless 

of word valence. In addition, negative words elicited smaller N400 than neutral words regardless 

of strategy. At word-P300, negative words elicited larger P300 responses than neutral words. In 

addition, suppress and maintain both elicited similarly larger P300 amplitudes compared to 

enhance. They interpret the N400 effect as emotional congruity, indexing that post-regulation, a 

greater emotional congruity between words and participants’ current affective state was present. 

The P300 is interpreted as an index of attention, with enhancing emotion resulting in less 

available resources for word processing. 

No ERP study to date has directly compared emotion regulation strategies to language 

processing, let alone irony processing. However, verbal thinking has been proposed as one of the 
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modalities in which people engage in imaginative thought (c.f. Raffaelli, Wilcox, & Andrews-

Hanna, 2021). Considering that in emotion regulation, especially cognitive reappraisal, one 

creates an alternative cognition in the mind, emotion regulation seems to rely on the verbal 

domain, at least covertly. Thus, similarities between emotion regulation and language processing 

appear plausible. Given that there is some evidence suggesting irony can reduce negativity, 

exploring how irony accomplishes this will yield a vital piece of information to understand how 

different aspects of cognition are interrelated. We theorized that the mechanism behind irony 

reducing negativity might be cognitive reappraisal for a simple reason: Irony appears to be 

antecedent-focused, not response focused (c.f. Gross, 1998). Irony induces contrast to a situation 

and provides a new perspective, which likely affects either attention deployment or cognitive 

change, both of which are antecedent focused strategies of emotion regulation. However, simply 

focusing attention away from a negative event (distraction) could potentially be accomplished by 

any verbal interaction, without the use of irony. Thus, we think that if a speaker actively chooses 

irony, they accomplish more, namely inducing a cognitive change, which then leads to a 

reappraisal of the situation for the interlocutor. One caveat here is that there may be differences 

for the person producing the ironic comment and the listener/recipient of that comment. For the 

purpose of the study, we focus on the recipient and their perspective.  

The current study investigated the relationship between irony and cognitive reappraisal 

on a behavioral and a neural level. Our research had two aims: (1) determining if irony can 

effectively reduce feelings of negativity and (2) comparing cognitive processing of irony to that 

of cognitive reappraisal. On a behavioral level, we hypothesized that irony would significantly 

reduce ratings of negativity compared to literal statements, and that cognitive reappraisal of 

negative stimuli would significantly reduce ratings of negativity compared to simply attending to 
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the negative stimuli. On a neural level, following previous literature, we predicted that irony 

would elicit a larger LPC amplitude compared to literal language, while cognitive reappraisal 

would result in a reduced LPC compared to attending to emotions. 

 

2. Methods 

2.1. Participants.  

Fifty-four right-handed native speakers of English (Mean Age: 19.07, SD = 1.07 years, 

13 males) participated in the study for course credit. All reported no known neurological or 

developmental abnormalities, no current use of psychoactive medication, and normal or 

corrected-to normal vision. While EEG data can be easily affected by noise, behavioral data 

remains unaffected, and thus, we conducted the behavioral analysis on all participants’ data. 

Eleven participants were excluded from the EEG analysis due to excessive noise in their data 

(>40% trial loss or less than 10 trials in one condition). The study was approved by the local 

Institutional Review Board.  

 

2.2. Materials and Design.  

The study used a within-participants block design contrasting a verbal (irony /literal) and 

a non-verbal (cognitive reappraisal/attend) block. A block-design was chosen to account for 

modality differences between verbal irony (requiring overt language processing) and emotion 

regulation (not requiring overt language processing).  

The final stimulus-set contained 128 pictures with a literal and an ironic statement each, 

and statements can be found in Appendix 1. In the EEG-experiment, each picture could appear in 

one of four conditions, with a literal or ironic statement in the verbal block, or with “attend” or 
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“reinterpret” instructions in the non-verbal block. One-hundred-and-forty images of mildly 

negative events, such as cracking a phone screen, dropping food, or a flat tire were initially 

collected from various sources, including the International Affective Picture System (Lang, 

Bradley, & Cuthbert, 2008), online repositories, and personal records. We selected mildly 

negative events because the use of irony in the context of highly arousing and very negative 

images, such as mutilated bodies or burning houses seemed inappropriate and not naturalistic. 

Pictures did usually not show a full person, though sometimes body parts (e.g., hand with a cut) 

were prominent parts of the scene. For each picture, we constructed a literal and an ironic 

statement, consisting of two to four words (e.g., “Such skillful handling!” “How yummy!”  

“Pretty filled!”; see Appendix for full list). The critical word did not appear in the statement-

initial position.   

Based on the nature of irony conveying a contrast, literal words for negative images were 

significantly more negative (mean rating: 3.36) than ironic words for negative images (mean 

rating: 6.62), and also slightly more arousing (mean rating literal: 4.5; mean rating irony: 4.1) on 

the 9-point Likert-type scales in the English Lexicon Project database (Balota et al., 2007). 

However, critical words in the literal and irony conditions were matched for length (p = .58), log 

frequency (p = .48) , and orthographic (p = .1) and phonological (p = .57) neighbors using the 

English Lexicon Project database (Balota et al., 2007).  

To verify that the pictures were mildly negative and that the statements were 

ironic/literal, an online norming survey was conducted. Thirty-five undergraduate students 

(Mean Age: 18.94 years, SD = 1.95) that did not participate in any other parts of the study 

participated for course credit. Ten participants were excluded due to failure to respond correctly 

to attention checks. Participants were first introduced to the concepts of negativity and ironicity 
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and their respective Likert-type rating scales with examples. During the task, they were 

instructed to imagine that the situation in the image was happening to them. Then, they rated the 

amount of negativity they felt when viewing the picture (“How negative do you feel?” 1 = weak, 

4 = strong). After that, they saw the same picture again with a statement underneath and were 

asked to rate how ironic the statement was (“How ironic is the statement considering the 

picture?” 1 = not ironic, 5 = very ironic). The 280 picture-statement combinations were rotated 

via Latin-Square and separated into two lists, so that each participant rated all 140 images, and 

half of the literal and ironic statements. Pictures (N = 12) where the literal statement was rated > 

3 or the ironic statement was rated < 3 were excluded. The average negativity rating for pictures 

was 3.01 (SD = 0.46) with a range of 1.88 to 3.88. The average ironicity rating for ironic 

statements was 4.33 (SD = 0.43) and 1.66 (SD = 0.47) for literal statements. A paired t-test 

confirmed that the conditions differed significantly in terms of ironicity (p < .001).  

We created 4 lists using Latin-Square rotation, so that each list only contained each 

picture once. List number was counterbalanced with subject number and block order (verbal vs 

non-verbal block first) was reversed for half of the participants. Items were presented in random 

order within each block. 

 

2.3. Procedure.  

Participants gave written consent and filled in a language background questionnaire to 

confirm they met the inclusion criteria. They were then fitted an electrode cap (ActiCap, Brain 

Vision) and seated in a sound-attenuated booth, approximately 80 cm away from a 22-inch LCD 

screen with a keyboard in front of them. The experiment was deployed using EPrime 3.0 

(Psychology Software Tools, Pittsburgh, PA, USA), using black background and white serif font 
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(Consolas, size 18).  Participants were told they would view pictures and should imagine that the 

situation in each picture was happening to them. They were also instructed to not look away 

from the picture and not to generate another emotion to alter their emotional response. All 

images were resized to not exceed 500 pixels in width and 400 pixels in height. They were 

presented centrally on the screen, which corresponds to a maximum visual angle of 5.01° 

vertically and 9.07° horizontally. Trial structure is presented in Figure 1. In both the verbal and 

non-verbal blocks, each trial started with a fixation cross (500 ms). The first image was 

presented for 2 seconds, followed by a second fixation cross (500 ms). 

In the verbal block, participants were instructed that after the picture, a statement would 

appear word-by-word and they should read it silently. Statements were presented word by word 

with 500 ms blank screens in between. The non-critical words were presented for 350 ms, and 

the critical words were presented length-dependent (Number of letters * 37 + 100), with a 

minimum length of 300 ms and a maximum length of 600 ms in duration. Each statement ended 

with an exclamation point, presented for 350 ms and followed by a 500 ms blank screen. 

In the non-verbal block, they were instructed to either “attend” to their emotions or 

“reinterpret” the situation to feel less negative, depending on which instruction screen they saw. 

The “reinterpret” instructions were explained using three examples. During the experiment, the 

instruction screen, either “attend” or “reinterpret”, was presented for 1500 ms, followed by a 

fixation cross for 500 ms and then a 500 ms blank screen. The presentation duration of the 

instruction screen was set to match the verbal and non-verbal blocks in length. Next, in both 

blocks, the same image appeared a second time for 3 seconds, followed by a 100 ms blank. At 

the end of the trial, participants rated how negative they felt on a 1 – 4 scale (1 = weak, 4 = 

strong).  
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Participants were allowed to take a short break between trials and a longer break between 

blocks. After the EEG session, participants filled out an exit survey about their experience with 

the cognitive reappraisal strategy, they had to list an example for verification, and their irony 

usage habits, and were then debriefed. The total experiment lasted about 70 minutes. 

Figure 1.  

Trial structure of the experiment.  

 

Note. Font and background colors adjusted for ease of viewing. Participants saw white font on 

black background throughout the experiment. 

 

2.4. EEG Data acquisition and preprocessing.  

Continuous EEG was recorded from 32 Ag/AgCl active electrodes (Brain Vision) at a 

sample rate of 500 Hz. Electrodes were placed using the 10–20 system, with Cz as the online 

reference. All electrode impedances were kept at or below 10 kΩ. After acquisition, data were 

processed offline using Brain Vision Analyzer 2.0. Data were band-pass filtered continuously 
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with Zero phase shift Butterworth filters at 0.01 Hz and 30 Hz, order 4, and a notch filter at 60 

Hz. Ocular movements were corrected using the Independent Component Analysis algorithm 

Infomax. Data were then re-referenced to the average of the left and right mastoids. To reduce 

noise, channels Fp1 and Fp2 were disabled for all participants and individual channels with high 

noise levels were replaced with interpolated activity of surrounding channels (less than 1% of 

total channels was replaced). Then, data were segmented into three epochs per block: (1) time 

locked to the onset of the first presentation of an image (2000 ms length), (2) time locked to the 

onset of the critical word in the case of a verbal block (1500 ms length) or the onset of the 

instruction screen in the case of anon-verbal block. (1700 ms length), and (3) the onset of the 

second presentation of the image (2500 ms length). Artifact rejection was conducted semi-

automatically and segments with artifacts exceeding a total Max-Min difference of 100 μV were 

removed. All segments were normalized to a 200 ms pre-stimulus baseline, and averaged ERPs 

were computed separately for each block and condition. 

 

2.5. EEG data analyses.  

The selection of time windows and electrodes for analysis was based on prior literature 

and visual inspection of the averaged data via collapsed localizers (c.f. Luck & Gaspelin, 2017), 

where first, analysis parameters (such as electrodes and time windows for components of 

interest) are determined by inspecting a single waveform where conditions are combined, and in 

a second step those parameters are applied to the data broken down by condition. At the first 

presentation of the image, no visual differences between conditions were present and no analysis 

was conducted.  
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At the onset of the critical word in the verbal block and the onset of the instructions in the 

non-verbal block, we focused on the N400 time window (300-500 ms in the verbal block, 300-

550 ms in the non-verbal block), and a LPC time window guided by the collapsed localizer data 

(600-900 ms for the verbal block and 800-1500 ms in the non-verbal block). Please note that in 

the verbal bock, another word or an exclamation point came on the screen, resulting in visual 

artifact after 900ms, and in the non-verbal block, after 1500 ms, the instruction disappeared from 

the screen, resulting in an (unplanned) visual artifact in ERPs). We decided to refer to the P600 

time window in the verbal block as LPC, to include both linguistic and non-linguistic 

interpretations of this component, and as LPP in the non-verbal block, to separate between verbal 

and non-verbal effects. Mean amplitudes per participant per condition and channel were exported 

and averaged values for a frontal (Fz, FC1, FC2) and a posterior (Pz, CP1, CP2) location were 

entered into a 2-factor Repeated Measures ANOVA of 2 ironicity (irony, literal) by 2 location 

(frontal, parietal) in the verbal block, and a 2-factor Repeated Measures ANOVA of 2 strategy 

(reinterpret, attend) by 2 location (frontal, parietal) in the non-verbal block. Greenhouse-Geisser 

correction was applied to account for the violated assumption of sphericity.  

At the second presentation of the image, we observed visual differences in the verbal 

block starting around 1100ms post image onset. However, because there was no clear or visible 

component in collapsed localizers, we are cautious about these differences and report for reasons 

of completeness. Based on visual inspection only, we exported average activity two time 

windows, 1100ms to 1600ms post image onset, and 2000ms to 2500ms post image onset. There 

were no visual differences for the non-verbal block at the second image presentation.  

 

2.6. Behavioral data analyses.  
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Ratings of participants’ emotional state during the experiment were averaged across 

items per condition for each participant, as well as across participants for each item. All 

participants used the full scale to indicate their emotional state. Text entry responses in the exit 

survey were used to verify that participants completed the task. In addition, ratings of irony 

usage habits were averaged to a single number per participant.   

 

3. Results 

3.1. Behavioral results.  

Power was determined via G*Power post-hoc to be 57.6% for a two-tailed paired-t-test at 

N = 54 using the parameters of the results reported here. Averages of individual participant’s 

behavioral responses per condition are displayed in Table 1 and visualized in Figure 2. Paired-t-

tests showed that ironic statements led to lower ratings of negativity compared to literal 

statements (t(53) = -2.309, p = .0249, d = -0.31), and that “reinterpret” led to lower ratings of 

negativity than “attend” (t(53) = -11.631, p < .001, d = -1.58). We also conducted a 2 condition 

(manipulation, baseline) X 2 block (verbal, nonverbal) RM-ANOVA to investigate if the 

differences in negativity between literal and irony were different from those between reinterpret 

and attend. The condition data contained the responses, with manipulation describing responses 

from the irony and the reinterpret condition, and baseline describing responses from the literal 

and the attend condition. We found a significant effect of condition (F(1,53) = 12.76, p < .001, η² 

= .48), a main effect of block (F(1,53) = 5.41, p < .001, η² = .28) and a significant interaction 

(F(1,53) = 7.95, p < .001, η² = .36). When averaged across participants per item, similar results 

were found. 

Table 1. 
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Behavioral results per condition. 

 
mean(SD) 

irony 2.58(0.44) 

literal 2.68(0.4) 

attend 2.74(0.48) 

reinterpret 1.88(0.42) 

 

 

Figure 2. 

Behavioral responses per condition. 

 

Results from the exit survey showed that on average, mood declined from before (mean 

rating; 5.11) to after the experiment (mean rating: 4.48) by 0.63 points on a 1 (very negative) - 7 

(very positive) scale, suggesting that viewing negative images for 30 minutes significantly 

decreased participants’ self-rated mood and corroborated our pre-experiment norming that 

images overall were perceived as negative. Furthermore, participants on average rated their own 

understanding of irony as 4.9 on a 0-6 scale, where 0 means almost never understanding irony 

and 6 means understanding irony all the time, suggesting that participants generally were able to 

understand irony. Lastly, irony use in daily conversation was averaged into a single number per 
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participant, with an average of 2.83 on a 0 (never) – 6 (all the time) scale, suggesting that 

participants also used irony with some frequency.  

 

3.2. ERP results.  

On average, 28.69 segments were kept in each condition, which corresponds to 89.66% 

of all trials. Average trial counts per segment (out of 32) were as follows: Verbal Block: Image 

before: 29.1 (literal), 29 (irony). Image after: 28.14 (literal), 28.56 (irony). Critical word: 29.67 

(literal), 29.3 (irony). Non-verbal block: Image before: 28.91 (attend), 28.3 (reinterpret). Image 

after: 28.42 (attend), 28.47 (reinterpret). Instruction: 29.28 (attend), 28.91 (reinterpret). Grand 

averaged ERPs time locked to the onset of the critical word (verbal block), or the instruction 

screen (non-verbal block) are presented in Figure X. Grand averaged ERPs time locked to the 

onset of the second image presentation are presented in Figure 3.  

 

Figure 3. 

Average ERP waveforms at the critical word / instruction presentation. 
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Averaged ERPs for “irony” (red line) and “literal” (black line) in the verbal block (left) and for 

“reinterpret” (red line) and “attend” (black line) in the non-verbal block (right), time-locked to 

onset of critical word (verbal) or instruction (non-verbal) in the frontal electrode group (FC1, Fz, 

FC2) and the parietal group (CP1, Pz, CP2). The EEG montage is in the bottom right corner of 

the figure.  
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Table 2.  

Overview of Repeated Measures ANOVA results at the critical word/instruction. 

Non-verbal (attend vs reinterpret) 

 N400 (300-550 ms) LPC (800-1500 ms) 

Condition F(1,42) = 4.64 p = .037, η² = .099 F(1,42) = 5.01, p = .031, η² = .107 

Location F(1,42) = 8.70, p = .005, η² = .172 F(1,42) = 3.04, p = .089, η² = .067 

Condition*Location F(1,42) = 1.88, p = .177, η² = .043 F(1,42) = 4.51, p = .040, η² = .097 

 

Verbal (literal vs irony) 

 N400 (300-500 ms) LPP (600-900 ms) 

Condition F(1,42) = 21.63, p < .001, η² = .340 F(1,42) = 7.12, p = .011, η² = .145 

Location F(1,42) < 1 F(1,42) = 4.78, p = .034, η² = .102 

Condition*Location F(1,42) = 5.02, p = .030, η² = .107 F(1,42) = 7.70, p = .008, η² = .155 

 

Critical word/ instructions: Full statistical results are listed in table 2. For the verbal 

block, we found that irony elicited a larger N400 (300 – 500 ms) component compared to literal 

(p < .001) and continued to elicit a larger negativity than literal in the LPC (600 – 900 ms) 

timewindow (p = .011). Pairwise comparisons of the significant Condition*Location interaction 

at N400 revealed a significant difference of irony and literal in both frontal (F(1,42) = 15.19, p < 

.001, η² = .266) and parietal channels (F(1,42) = 24.85, p < .001, η² = .372). The pairwise 

comparisons at LPC showed no difference in frontal channels (F(1,42) = 2.77, p = .104, η² = 

.062), but a significant difference between irony and literal in parietal channels (F(1,42) = 

11.764, p = .001, η² = .219). 

For the non-verbal block, we found a significantly larger N400-like effect (300 – 550 ms) 

for “attend” compared to “reinterpret” (p = .037) across the scalp. In addition, we found a 

significantly larger positivity / reduced negativity (800 – 1500 ms) for reinterpret compared to 

attend in the late positivity component (p = .031). Pairwise comparisons of the additional 

significant Condition*Location interaction (p = .04) revealed a significant difference of attend 
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and reinterpret in frontal channels (F(1,42) = 6.70, p = .013, η² = .138), but not parietal channels 

(F(1,42) = 2.44, p = .126, η² = .055). 

Lastly, we subtracted each participant’s mean amplitudes for the literal condition from 

the ironic condition and correlated the results with their irony use habits. We found that overall 

irony use and N400 amplitude were negatively correlated at r = -.27 (p = .08) and frequency of 

irony use with friends was significantly negatively correlated with N400 amplitude at r = -.37 (p 

= .01). In both cases, using irony more frequently showed a more negative N400 effect. No such 

relationship was present for the LPC timewindow. 

Second Image presentation: Full statistical results are listed in table 3 and ERPs 

timelocked to the onset of the second image are in Figure 4. We did not observe any statistically 

significant differences at the second image presentation. 

Table 3.  

Overview of Repeated Measures ANOVA results at the second image presentation. 

Non-verbal (attend vs reinterpret) 

 1100-1600ms 2000-2500ms 

Condition F(1,42) < 1 F(1,42) < 1 

Location F(1,42) = 38.18, p < .001, η² = .476 F(1,42) = 20.48, p < .001, η² = .328 

Condition*Location F(1,42) < 1 F(1,42) < 1 

 

Verbal (literal vs irony) 

 1100-1600ms 2000-2500ms 

Condition F(1,42) < 1 F(1,42) = 2.58, p = .116 

Location F(1,42) < 1 F(1,42) = 1.4, p = .242 

Condition*Location F(1,42) = 1.2, p = .28 F(1,42) < 1 

 

Figure 4. 

Averaged ERP waveforms at the second image presentation. 
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Averaged ERPs for “irony” (red line) and “literal” (black line) in the verbal block (left) and for 

“reinterpret” (red line) and “attend” (black line) in the non-verbal block (right), time-locked to 

onset of the second image presentation in the frontal electrode group (FC1, Fz, FC2) and the 

parietal group (CP1, Pz, CP2). The EEG montage is in the bottom right corner of the figure. 

 

4. Discussion 

We set out to compare the effects of irony and cognitive reappraisal on negative emotion 

on a behavioral and a neural level, to explore whether irony acts similarly to cognitive 

reappraisal. Behaviorally, we found that irony significantly reduced ratings of negativity 

compared to literal statements, and similarly, cognitive reappraisal significantly reduced ratings 

of negativity compared to attend. However, cognitive reappraisal was more effective than irony 

in reducing negativity (mean difference between irony and literal: 0.1, mean difference between 

reinterpret and attend: 0.86), and supported by the significant condition X block interaction. 

Neurally, irony elicited an N400 (300-500 ms) and a sustained negativity in the LPC 
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timewindow (600-900 ms), compared to literalstatements, across the scalp. Cognitive reappraisal 

(reinterpret) on the other hand showed a reduced N400 (300-550 ms) across the scalp, and later a 

larger LPP (800-1500 ms) compared to attend in frontal channels. We will discuss the effects in 

more detail below.  

 

4.1. Verbal block: irony vs literal 

Irony elicited a broad, prolonged negativity compared to literal statements. This finding 

was in part unexpected, as previous literature has mostly associated irony with an increased 

positivity (P600 / LPC), not an increased negativity. However, some reported increased N400 

amplitudes for irony (c.f. Filik et al., 2014; Thompson, Leuthold, & Filik, 2021; Caillies et al., 

2019; Baptista et al., 2018). In addition, our correlation analysis showed that an individual’s 

N400 amplitude difference between literal and irony is negatively correlated with a person’s 

frequency of irony use, so that a person that reports more irony use in daily life shows a greater 

sensitivity towards the difference between literal and ironic meaning, which indicates that the 

effect might be a result of our manipulations. We offer three possible explanations for these 

findings.  

First, our study used picture stimuli as the context for each trial, rather than presenting 

irony within a solely written context. This may have impacted the time course of irony 

processing, making our ERPs less comparable to previous irony-related ERPs. Modality-related 

differences in the time course of irony processing have been reported previously for auditory 

versus written irony presentation (c.f. Regel, Coulson, & Gunther, 2010; Caffarra et al., 2019). 

Specifically, in the present study, it is conceivable that the picture context induced different 

processing constraints compared to written context, which could be reflected in the N400 time 
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window, rather than the LPC time window. In addition, perhaps the N400 indexes effort for 

participants to switch from the image to the language domain, though such differences seem 

implausible based on naturalistic language use. Relatedly, yet not limited to irony, it is possible 

that the picture context created more precise expectations for upcoming words, and the contrast 

of the ironic words with the image may have been stronger than a contrast between images and 

literal words and resulted in additional processing costs. Considering just literal language, some 

prior studies have used images to prime upcoming referents. Dikker & Pylkkänen (2011) used 

specific and general pictures to test if they can prime lexical representations. In their study, 

participants saw a specific image of an apple or a general image of a grocery bag, followed by 

either the word “apple” or “banana”. In the case of a specific image prime, they did observe 

MEG responses similar to N400, but when the image was less specific (a grocery bag instead of 

an apple) no such N400 effect was present. Applying this to the current study, the image context 

in our study could be considered more specific than the text context given in past studies, which 

might be why we found N400 and not all past studies of verbal irony did. Moreover, the issue of 

cross-modality comparisons of words and pictures has been investigated by Bayer & Schacht 

(2014). They compared positive, negative, and neutral pictures, words, and faces, and found that 

effects in the picture domain showed a more pronounced amplitude than effects in the verbal 

domain, quantified by measuring the global field potential of each domain (words, pictures, and 

faces), showing that pictures elicited the largest activations by far, compared to words or faces. 

The authors hypothesized that this difference might stem from the high variability within 

pictures, including within visual complexity, colorfulness, and scope, which is very different 

from the less variable features of faces, or the highly similar features of letters used to form 

words.  
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A second possible explanation for our N400 effect could be that participants might have 

interpreted the statements as incongruent, but not immediately as ironic. However, we consider 

this explanation unlikely, based on the norming data, the exit interview, and the relationship 

between self-reported irony use and N400-amplitude. The literality norming informed us that the 

ironic statements were very ironic and literal statements were not. The exit interview of several 

participants informed us that they thought that the materials were ironic. The positive correlation 

between the effect amplitudes and irony use informed us that incongruency or not, ironicity 

mediated the observed effect.  If participants did not interpret the statements as ironic, we would 

not expect to see such a relationship.  

Lastly, a plausible explanation might lay in the physical limitations of ERP waveforms. 

The large N400 amplitude for irony may have overridden effects in the LPC timewindow. The 

two components are temporally related and given the sizeable difference of literal and ironic 

words at the earlier N400, a second, opposite polarity effect at LPC could be covered. To test this 

possibility, a component-based analysis instead of the current waveform-based analysis would 

need to be carried out (c.f. Brouwer et al., 2021).   

Our ERP results for the verbal block are in line with results from Baptista et al. (2018), 

who found that irony processing after excitation of the mPFC using tDCS was impacted at N400, 

but not in the more traditional LPC time window. In other words, while they found a difference 

for literal and ironic language at N400, this difference was absent when mPFC was excited. They 

took their N400 to suggest that semantic retrieval (indexed by N400) is impacted by mentalizing 

abilities (manipulated by tDCS on mPFC). Crucially, Baptista and colleagues also used a 

pictorial context, which makes their study more comparable to our study than others that used 

purely linguistic context. As discussed, the rich information provided by pictorial context might 
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induce specific semantic constraints for upcoming verbal information. Our results provide one 

more data-point supporting the mediating role of semantic retrieval in irony processing, 

particularly in the context of images. 

Our results are further in line with the idea of the N400 indexing unfamiliar forms of 

irony (Filik et al. 2014). In particular, our irony paradigm, presenting short statements after 

images, may have been unfamiliar to participants. However, different from Filik et al. (2014), we 

did not observe an LPC effect but instead, a sustained late negativity. Ultimately, we think this 

negativity initially indexes the contrast between the visually presented scene and the affective 

content of the target word and is subsequently sustained for the continued processing of the word 

image combination, which ultimately results in the reduced ratings of negativity. 

Our behavioral data show that irony reduces feelings of negativity in recipients compared 

to literal language, which is in line with the tinge hypothesis (Dews & Winner, 1995). However, 

a second theory, namely the Contrast and Assimilation Theory (Colston, 2002) posits that in 

strongly negative situations, irony appears more negative due to establishing contrast, while in 

mildly negative situations, irony appears less negative, due to assimilation. Due to the nature of 

our stimuli, our behavioral data alone cannot speak to the Contrast and Assimilation Theory 

(Colston, 2002). However, we associated our N400 effects as indexing semantic retrieval 

difficulty (or ease) in a “contrast” situation, which plays a crucial role in the theory (Colston, 

2002). Thus, it seems that our ERP data are informative for future studies that could further 

differentiate these two accounts. 

There was an affective difference between the target words in the ironic and literal 

conditions, such that words used as literal were significantly more negative and more arousing 

than words used as ironic. While affective differences in words can impact ERPs (see Citron, 
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(2012) for an overview), we do not think that affective word differences alone are sufficient to 

explain the ERP differences we observed. First, results from emotion word processing in 

isolation showed mixed effects of valence on ERPs in the literature. In some cases, positive 

words elicit larger LPC amplitudes than neutral words (Kissler et al., 2009), whereas in others, 

negative words elicit larger LPC amplitudes than neutral words (Schacht & Sommer, 2009). 

However, both our literal and ironic words were valenced, meaning they were emotionally 

charged, and we did not use neutral words. Some have argued that instead of using a positive vs 

negative scale, an emotional vs neutral scale would be more appropriate (Lindquist et al., 2016). 

Second, effects of word emotion typically take a different time-course than the one we observed 

in our results. Valence typically impacts the Early Posterior Negativity (EPN) amplitude, where 

valenced stimuli elicit larger responses than non-valenced stimuli (Kissler et al., 2009; Schacht 

& Sommer, 2009; Bayer & Schacht, 2014). At LPC, additional features such as arousal or task 

demands (Delaney-Busch, Wilkie, & Kuperberg, 2016) can modulate the LPC. However, our 

effects start at the N400 time window and continue until 900ms, exceeding traditional effects of 

and time windows sensitive to word emotion. In addition, our effects are large, with a mean 

amplitude difference of 1.97 μV at N400, whereas effects of word emotion on N400 or LPC tend 

to be more subtle.  

Third, one might argue about effects of emotional congruity, which have been shown to 

affect N400 amplitudes at the discourse level, with incongruent emotion words eliciting larger 

N400 amplitudes than emotionally congruent words (Leon et al., 2010). In this study, context 

stories described a protagonist experiencing either pleasant or unpleasant events that were 

continued with either emotionally consistent or inconsistent sentences describing the 

protagonist’s mental state. The authors found that N100, P200, and N400 components were all 
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modulated by the emotional consistency when the sentence followed the context story, but not 

when the sentence was presented in isolation. However, this study tested narrative consistency, 

used emotional state words (e.g., fulfilled vs failure), and found effects regardless of valence at 

three different timepoints in the ERPs that ended after 450ms. Thus, it seems that participants 

built up a mental model of the character in the narrative and where then presented with 

inconsistent information. In our study, participants do not build up mental models of characters, 

they imagine that an event from a picture is happening to them. In addition, our N400 effect 

carries on well into the LPC timewindow, where Leon et al. (2010) did not find effects.  

One related idea here is that of mood congruency. When viewing negative pictures and 

imagining the situation occurring to oneself, the participants might shift into a bad mood. 

Research has found that when participants are in a (induced) bad mood, the N400 is reduced 

when encountering positive words compared to negative words (e.g., Kiefer et al. 2007). This is 

explained with the “repression” effect, meaning that positive stimuli are preferentially processed 

because they signal reward and elicit approach tendencies, which is especially true when 

encountered in negative context. However, our results show the opposite pattern, which positive 

content eliciting larger N400 amplitudes. Thus, while word emotion may be a contributing 

factor, it alone cannot explain our ERP results. Future research could tackle the role of word 

valence in irony processing. Some ERP studies of verbal irony (e.g. Filik et al., 2014; Regel et 

al., 2010; 2014) have prevented the issue of word-valence by manipulating the context, rather 

than words, which leads to an affective difference between ironic and literal contexts (e.g. losing 

vs winning money at a casino – “Aren’t you lucky!”), which may have created a confound 

because of implicit expectations that negative contexts were followed by irony and positive 

contexts were not. 
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4.2. Non-verbal block: reinterpret vs attend 

Turning to the results from the non-verbal block, or emotion regulation block, our results 

once more are inconsistent with previous studies. At the onset of the instruction screen, our 

results showed a reduced N400-like amplitude for reinterpret compared to attend, as well as a 

larger LPP amplitude for reinterpret compared to attend. No effects at the second presentation of 

the same negative image were found. 

The larger negativity in the N400 timewindow for attend compared to reinterpret likely 

does not reflect a traditional N400. This is, because our participants likely did not process these 

prompts as words, but rather, as cues about what to do. Perhaps, participants preferred the 

reinterpret condition because it allowed them to regulate their negative emotions, while the 

attend condition required them to further attend to their negative emotions. A related idea is that 

participants were bored in the attend condition, as in essence, no task was given to them, which 

is in contrast to the reinterpret condition. In both cases, following this line of thought, the N400 

would index a task difference between attend and reinterpret.  

A second interpretation is that instead of showing an increased negativity for attend, we 

might be seeing an increased positivity for reinterpret. Previous research has associated the P300 

in the context of emotion regulation with attention (Deveney & Pizzagalli, 2008; Hajcak, 

MacNamara & Olvet, 2010), so perhaps the reinterpret condition required more attentional 

resources than the attend condition, likely because participants had to recall details of the image 

from its first presentation in order to successfully reinterpret the situation when prompted. 

Deveney & Pizzagalli (2008) measured ERPs at positive, negative, and neutral words 

after participants viewed very negative pictures and used either cognitive reappraisal or maintain 

their initial emotional experience. If we overlook this procedural difference and compare our 
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results, our reduced N400 mirrors their word-N400 effect, that is, a reduced N400 amplitude 

following cognitive reappraisal compared to attend. Deveney & Pizzagalli (2008) associated 

their N400 at a word presented after the image with emotional congruency, meaning that 

participants were less affected by the negativity conveyed in a word after having used cognitive 

reappraisal, as opposed to when they merely attended to their emotions. Translated to our results, 

it could indicate that when seeing the word “reinterpret”, participants become less affected by the 

negativity of the prior image. However, a counterargument would be that participants did not yet 

have the time to fully apply the cognitive reappraisal strategy, so the timing of these differences 

at instruction onset may seem too immediate to be related to overall emotion management.  

Our second effect, a larger LPP amplitude from 800-1500 ms post onset of the instruction 

screen for reinterpret compared to attend in frontal channels, shows the opposite pattern of what 

prior studies found for cognitive reappraisal at the second presentation of the same image. The 

LPP timewindow we chose based on collapsed localizers span from 800-1500 ms. After 1500 

ms, the instruction disappeared from the screen, resulting in an (unplanned) visual artifact in 

ERPs and preventing analyses of a longer timewindow. However, visually, it seems that effects 

of strategy begin to wear out after 1500 ms, which is in contrast to stronger, long-lasting effects 

observed in other studies (Hajcak & Nieuwenhuis, 2006; Deveney & Pizzagalli, 2008; Hajcak, 

MacNamara & Olvet, 2010). At our second image presentation, we did not observe any notable 

ERP differences. 

 We can think of three reasons why. First, our images were less negative than those used 

in prior studies. Participants may simply experience less negative emotion overall, leaving less 

residual emotion to regulate and a less pronounced emotional response overall. Thus, our ERPs 

may not compare to other studies. Second and relatedly, due to the less negative nature of the 
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images, it is possible that instead of reducing arousal, which Hajcak & Nieuwenhuis (2006) 

proposed as a mechanism, our participants used creativity and mental simulation to regulate their 

emotions (Schendan & Ghanis, 2012). This would be in line with the more frontal distribution of 

our effects, which could indicate additional mental imagery involvement in the reinterpret 

compared to the attend condition. Lastly, it is possible that instead of a reduced LPP in centro-

parietal channels, our increased frontal negativity is the result of an electrical dipole reflecting 

the same neural generators.  

Moreover, studies of emotion regulation measuring ERPs at the second image onset 

argue that the LPP at the second image is reduced following cognitive reappraisal, because the 

emotional response to the second image presentation is reduced. However, our LPP at the 

instructions cannot be linked to the emotional response to the image reoccurring, as it has not yet 

re-occurred (= is absent) at the time of instruction. In other words, rather than seeing the 

consequence of emotion regulation, as seen in reduced LPP for the second image presentation in 

prior studies, our study has captured the process at arriving at such a response. Thus, our 

enhanced LPP might be related to the continued processing of the image content using the 

strategy cue, meaning the participant is attending to / monitoring their emotions and building up 

a way to reinterpret the image, with the subsequent cognitive load indexed by the LPP (c.f. 

Gibbons et al., 2018).  

 

4.3 Second image presentation 

We did not find notable ERP effects at the second image presentation in either the verbal 

or the non-verbal block. For the verbal block, we did not have any predictions for this particular 

point in time. Previous studies of irony did not consider a re-visitation of the previous context, 
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thus, did not offer us a-priori prediction. However, studies of emotion regulation have seen 

effects at the second image presentation, namely reduced LPP amplitudes for images when 

cognitive reappraisal was used compared to attending to emotions.  

We think the absence of an effect may be for two reasons we previously elaborated. First, 

our images were not strongly negative. Thus, a repetition of the initial presentation may have 

elicited little to no emotional response, making the application of a regulation strategy 

superfluous. Relatedly, it is possible that participants did not apply the strategy at the second 

image presentation. They were not explicitly instructed to keep their strategy up during the 

second image presentation, and in combination with the low levels of negativity, they may not 

have needed to continue the effortful task of maintaining emotion regulation. Thus, we believe 

that the absence of effects at the second image presentation might reflect the lower intensity of 

the emotions elicited from our stimuli. 

 

4.3. General Discussion 

Moving beyond our immediate results, one might ask why irony and emotion regulation 

show different effect strengths on negativity in behavioral ratings. First, it seems that perceiving 

an ironic comment puts the participant in a passive position, whereas cognitive reappraisal puts 

participants in an active position. Thus, there is a difference in the amount of agency between 

irony and cognitive reappraisal in the context of our study. A follow up study looking at 

generating irony, rather than reading ironic statements could shed light on this distinction. 

Second, actively regulating one’s emotions is likely more effortful than processing ironic 

comments. Thus, what is more effortful may simply have a stronger effect or draw participants’ 

attention more to their emotional state. A last idea connecting these two is that cognitive 
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reappraisal involves creating alternative cognitions, which requires more creativity and mental 

imagery than irony processing. However, research suggests that creativity is increased in 

sarcasm, regardless of being expresser or recipient of the comment (Huang, Gino, & Galinsky, 

2015).  

Another factor to consider is that irony processing is involuntary, as opposed to 

voluntary, meaning that a recipient cannot avoid processing a contrast to the actual situation once 

introduced, and ultimately receive the benefits of such contrast in the form of reduced negative 

emotions. Thus, our findings suggest that irony can be a tool for speakers to regulate listener’s 

emotions, and crucially one that does not require active engagement of the recipient.  

One limitation of the study is sample size. Post-hoc power analysis determined the power 

for the verbal part of the behavioral data to be at 57.6%, which is below the traditional 80% 

power strived for in psychology (c.f. Lakens, 2013). However, power for our verbal ERP effects 

was larger with 99.5% for the Main Effect of literality at N400 and 74.1% for the Main Effect of 

literality at LPC and >90% for all significant pairwise comparisons. Thus, while we think that 

the behavioral results would be more reliable with a larger sample size, we think that studies 

beyond the present one should address the issue of low statistical power in behavioral ratings for 

two related reasons: ERP power and experimental context. ERP results in the verbal block 

reached sufficient power, suggesting that they are reliable as is and running a purely behavioral 

experiment without EEG-recording to address the lack of power in behavioral results is feasible 

and economic, as it would reduce resource use. However, introducing non-EEG participants into 

our sample of EEG participants would alter the experimental context, and thus, a second, 

separate study and analysis would be required. We believe that this would expand beyond the 
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scope of the present, exploratory work, and could possibly be combined with some of our 

suggestions below.  

Second, our images were mildly negative and moderately arousing (e.g., dropped food, 

flat tire), which is in contrast to the strongly negative and highly arousing images (e.g., mutilated 

bodies, burning buildings) used in other studies of emotion regulation. However, it would be 

inappropriate to use irony in these situations. To match negativity between the verbal and the 

non-verbal block, we decided to use fewer negative images, which allows for comparisons 

between blocks within our experiment, but impedes the comparability of our emotion regulation 

ERPs to previous ERP studies of emotion regulation. Perhaps one way to think about our 

findings in the context of prior studies is that in mildly negative situations, using irony to deter 

negativity is possible, but in very negative situations, using cognitive reappraisal is more 

powerful. In addition, our results seem to suggest that irony affects emotions in those hearing it, 

not (only) those producing it, meaning that in mildly negative situations, one can regulate 

someone else’s emotions with irony. 

Future studies could advance our study in two ways. One way is to focus on the linguistic 

aspects of the target words and control effects of word emotion by either matching the words in 

literal and ironic conditions for word emotion, or by using a third condition of unrelated (hence, 

non-ironic) positive words to compare to the ironic condition. However, inducing a second group 

of positive words changes the balance, and might make the more negative literal words stand out 

more, thus, inducing a different experimental context and potential oddball confounds. Second, 

one might expand on the cognitive aspects of the study, and future studies could explore the 

relationship between irony and other forms of emotion regulation, such as distraction, 

suppression, or others. We believe that this is a fruitful avenue to pursue.   



106 
 

 
 

5. References 

Balota, D.A., Yap, M.J., Cortese, M.J., Hutchison, K.A., Kessler, B., Loftis, B., Neely, J.H., 

Nelson, D.L., Simpson, G.B., & Treiman, R. (2007). The English Lexicon Project. 

Behavior Research Methods, 39, 445-459. 

Baptista, N. I., Manfredi, M., & Boggio, P. S. (2018). Medial prefrontal cortex stimulation 

modulates irony processing as indexed by the N400. Social neuroscience, 13(4), 495-510. 

Bayer, M., & Schacht, A. (2014). Event-related brain responses to emotional words, pictures, 

and faces–a cross-domain comparison. Frontiers in psychology, 5, 1106. 

Brouwer, H., Fitz, H., & Hoeks, J. (2012). Getting real about semantic illusions: rethinking the 

functional role of the P600 in language comprehension. Brain research, 1446, 127-143. 

Caffarra, S., Motamed Haeri, A., Michell, E., & Martin, C. D. (2019). When is irony influenced 

by communicative constraints? ERP evidence supporting interactive models. European 

Journal of Neuroscience, 50(10), 3566-3577. 

Caillies, S., Gobin, P., Obert, A., Terrien, S., Coutté, A., Iakimova, G., & Besche-Richard, C. 

(2019). Asymmetry of affect in verbal irony understanding: What about the N400 and 

P600 components?. Journal of Neurolinguistics, 51, 268-277. 

Citron, F. M. (2012). Neural correlates of written emotion word processing: a review of recent 

electrophysiological and hemodynamic neuroimaging studies. Brain and language, 

122(3), 211-226. 

Colston, H. L. (2002). Contrast and assimilation in verbal irony. Journal of Pragmatics, 34(2), 

111-142. 



107 
 

 
 

Delaney-Busch, N., Wilkie, G., & Kuperberg, G. (2016). Vivid: How valence and arousal 

influence word processing under different task demands. Cognitive, affective, & 

behavioral neuroscience, 16(3), 415-432. 

Deveney, C. M., & Pizzagalli, D. A. (2008). The cognitive consequences of emotion regulation: 

an ERP investigation. Psychophysiology, 45(3), 435-444. 

Dews, S., & Winner, E. (1995). Muting the meaning a social function of irony. Metaphor and 

Symbol, 10(1), 3-19. 

Dikker, S., & Pylkkanen, L. (2011). Before the N400: Effects of lexical–semantic violations in 

visual cortex. Brain and Language, 118(1-2), 23-28. 

Filik, R., Leuthold, H., Wallington, K., & Page, J. (2014). Testing theories of irony processing 

using eye-tracking and ERPs. Journal of Experimental Psychology: Learning, Memory, 

and Cognition, 40(3), 811. 

Filik, R., Brightman, E., Gathercole, C., & Leuthold, H. (2017). The emotional impact of verbal 

irony: Eye-tracking evidence for a two-stage process. Journal of Memory and Language, 

93, 193-202. 

Gibbons, H., Seib-Pfeifer, L.-E., Koppehele-Gossel, J., & Schnuerch, R. (2018). Affective 

priming and cognitive load: Event-related potentials suggest an interplay of implicit 

affect misattribution and strategic inhibition. Psychophysiology, 55(4), e13009. 

https://doi.org/10.1111/psyp.13009 

Gross, J. J. (1998). The emerging field of emotion regulation: An integrative review. Review of 

general psychology, 2(3), 271-299. 

Hagoort, P., Brown, C., & Groothusen, J. (1993). The syntactic positive shift (SPS) as an ERP 

measure of syntactic processing. Language and cognitive processes, 8(4), 439-483. 



108 
 

 
 

Hajcak, G., & Nieuwenhuis, S. (2006). Reappraisal modulates the electrocortical response to 

unpleasant pictures. Cognitive, Affective, & Behavioral Neuroscience, 6(4), 291-297. 

Hajcak, G., MacNamara, A., & Olvet, D. M. (2010). Event-related potentials, emotion, and 

emotion regulation: an integrative review. Developmental neuropsychology, 35(2), 129-

155. 

Huang, L., Gino, F., & Galinsky, A. D. (2015). The highest form of intelligence: Sarcasm 

increases creativity for both expressers and recipients. Organizational Behavior and 

Human Decision Processes, 131, 162-177. 

Ivanko, S. L., & Pexman, P. M. (2003). Context incongruity and irony processing. Discourse 

processes, 35(3), 241-279. 

Kiefer, M., Schuch, S., Schenck, W., & Fiedler, K. (2007). Mood states modulate activity in 

semantic brain areas during emotional word encoding. Cerebral Cortex, 17(7), 1516-

1530. 

Kissler, J., Herbert, C., Winkler, I., & Junghöfer, M. (2009). Emotion and attention in visual 

word processing – An ERP study. Biological Psychology, 80, 75–83. 

doi:10.1016/j.biopsycho.2008.03.004. 

Kreuz, R. J., & Glucksberg, S. (1989). How to be sarcastic: The echoic reminder theory of verbal 

irony. Journal of experimental psychology: General, 118(4), 374. 

Kutas, M., & Federmeier, K. D. (2011). Thirty years and counting: finding meaning in the N400 

component of the event-related brain potential (ERP). Annual review of psychology, 62, 

621-647. 

Lai, V. T., Hubbard, R., Ku, L, & Pfeifer, V. (To appear). Electrophysiology of non-literal 

language. In Language Electrified, Techniques, Methods, Applications, and Future 



109 
 

 
 

Perspectives in the Neurophysiological Investigation of Language [Computations] edited 

by Grimaldi, M., Shtyrov, Y., Brattico, E. Springer.  

Lakens, D. (2013). Calculating and reporting effect sizes to facilitate cumulative science: a 

practical primer for t-tests and ANOVAs. Frontiers in psychology, 4, 863. 

Lang, P.J., Bradley, M.M., & Cuthbert, B.N. (2008). International affective picture system 

(IAPS): Affective ratings of pictures and instruction manual. Technical Report, 8.  

León, I., Díaz, J. M., de Vega, M., & Hernández, J. A. (2010). Discourse-based emotional 

consistency modulates early and middle components of event-related potentials. Emotion, 

10(6), 863. 

Lindquist, K. A., Satpute, A. B., Wager, T. D., Weber, J., & Barrett, L. F. (2016). The brain basis 

of positive and negative affect: evidence from a meta-analysis of the human 

neuroimaging literature. Cerebral cortex, 26(5), 1910-1922. 

Luck, S. J., & Gaspelin, N. (2017). How to get statistically significant effects in any ERP 

experiment (and why you shouldn't). Psychophysiology, 54(1), 146-157. 

McRae, K., Ciesielski, B., & Gross, J. J. (2012). Unpacking cognitive reappraisal: goals, tactics, 

and outcomes. Emotion, 12(2), 250. 

Morawetz, C., Bode, S., Derntl, B., & Heekeren, H. R. (2017). The effect of strategies, goals and 

stimulus material on the neural mechanisms of emotion regulation: a meta-analysis of 

fMRI studies. Neuroscience & Biobehavioral Reviews, 72, 111-128. 

Osterhout, L., & Holcomb, P. J. (1992). Event-related brain potentials elicited by syntactic 

anomaly. Journal of memory and language, 31(6), 785-806. 



110 
 

 
 

Pfeifer, V. A., & Lai, V. T. (2021). The comprehension of irony in high and low emotional 

contexts. Canadian Journal of Experimental Psychology/Revue canadienne de 

psychologie expérimentale. 

Raffaelli, Q., Wilcox, R., & Andrews-Hanna, J. (2020). 21 The Neuroscience of Imaginative 

Thought: An Integrative Framework. The Cambridge handbook of the imagination, 332. 

Regel, S., Coulson, S., & Gunter, T. C. (2010). The communicative style of a speaker can affect 

language comprehension? ERP evidence from the comprehension of irony. Brain 

research, 1311, 121-135. 

Regel, S., Meyer, L., & Gunter, T. C. (2014). Distinguishing neurocognitive processes reflected 

by P600 effects: Evidence from ERPs and neural oscillations. PloS one, 9(5), e96840. 

Roberts, R. M., & Kreuz, R. J. (1994). Why do people use figurative language?. Psychological 

science, 5(3), 159-163. 

Schacht, A., & Sommer, W. (2009a). Time course and task dependence of emotion effects in 

word processing. Cognitive, Affective & Behavioural Neuroscience, 9, 28–43. 

doi:10.3758/CABN.9.1.28 

Schendan, H. E., & Ganis, G. (2012). Electrophysiological Potentials Reveal Cortical  

Mechanisms for Mental Imagery, Mental Simulation, and Grounded (Embodied) 

Cognition. Frontiers in Psychology, 3. https://doi.org/10.3389/fpsyg.2012.00329 

Thompson, D., Leuthold, H., & Filik, R. (2021). Examining the influence of perspective and 

prosody on expected emotional responses to irony: Evidence from event-related brain 

potentials. Canadian Journal of Experimental Psychology/Revue canadienne de 

psychologie expérimentale. 

 
i Cognitive reappraisal can also be used to increase or upregulate emotions (see: Morawetz et al., 2017, for a recent 

review). 
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