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Abstract 

Current literature suggests emotion-label words (e.g., sad) and emotion-laden words (e.g., 

funeral) are processed differently.  The central focus of the present study was to investigate how 

valence and emotion word type influence how words are processed.  A satiation paradigm was 

used to characterize the relationship between the processing of emotion-label and emotion-laden 

words of positive and negative valence. It was hypothesized that, in addition to the standard 

slowed response times to satiated words, emotion-label words would exhibit greater satiation and 

priming effects than emotion-laden words.  Analyses indicated expected priming and satiation 

effects across a range of other stimulus characteristics. Neutral words, which were included as a 

comparison stimulus type for both valence and word type variables, were shown to elicit much 

slower reaction times than either emotion word type. The results of the present study indicate the 

importance of valence in word processing, even when other word characteristics and 

experimental variables are at play. Current models of word processing do not sufficiently 

account for emotional characteristics of words, and implications for word processing models are 

discussed. 

 

Keywords: word processing, emotion words, satiation, priming, attention, emotion-laden words 
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Investigating Emotion-label and Emotion-laden Words in a Semantic Satiation Paradigm 

 The central focus of the present study was to investigate how emotional characteristics of 

a word (e.g., valence) are related to word type, and how they may interact during processing. The 

present study also sought to contribute to research regarding differences between emotion-label 

words (e.g., “happy”) and emotion-laden words (e.g., “birthday”), as well as current word 

processing models. Addressing these core questions draws on studies suggesting emotion words 

are processed differently than other word types (e.g., concrete words such as “chair”, and 

abstract words such as “idea”). To assess how semantic features of emotion words are processed 

differently based on word type, the present study employed a satiation paradigm, which allows 

for manipulation of the availability of a given word’s meaning. Previous literature as well as 

findings from the present study will then be discussed with regard to how they may inform word 

processing models. 

Word Recognition 

Word recognition is an essential prerequisite for higher level language processing. Being 

able to recognize a word is necessary for attaching meaning to that word and for being able to 

understand it in its context, whether in the middle of a conversation or a written sentence on a 

page. There are a range of word recognition models, all with varying approaches to the question 

of how words are perceived, processed, and represented in the brain. These models consist of 

three broad categories: search models, activation models, and parallel distributed processing 

models. The extent to which each model accounts for different phenomena speaks to each 

models’ usefulness in a particular research context. All of these models, however, are based on 

the simple idea of lexical access, which is the activation (access) of a particular word’s 

representation in the brain (Posner & Carr, 1992). Although the specific details and neural 
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underpinnings of lexical access itself are not well understood (Laszlo & Plaut, 2012), the models 

discussed here seek to describe how lexical access is achieved based on a range of lexical 

characteristics and cognitive processes. 

 At the core of all search models is the process of comparing the presented word in the 

form of a pre-lexical stimulus (the word in question, encoded into its different perceptual 

features but not yet associated with any lexical meaning) against a set of meaningful lexical 

features, stored in lexical memory (i.e., the lexicon) (Lupker, 2008). Many of the more simple 

search models are limited in their ability to account for semantic effects other than priming 

(specifically semantic effects and word frequency) because of the relative simplicity of the 

search process (Lupker, 2008). The main word recognition effect these models are able to 

account for is repetition priming. The search-based account of word processing indicates that 

priming effects should only be seen when the target is successfully accessed from the lexicon; 

however, priming effects have been demonstrated via masked priming procedures, in which a 

prime is presented in a way that prevents conscious recognition of the word, thereby preventing 

it from being accessed from the lexicon (Kazanas, 2013; Kazanas & Altarriba, 2015a). These 

findings stand in direct contrast to predictions from basic search models and reflect a more 

complex interaction of word characteristics’ effects on processing. Explaining effects of word 

characteristics such as valence and arousal on word recognition would be difficult for search 

models, as a simple lexical search process lacks the complexity to account for influences of such 

characteristics. Accounting for more complex effects seen in word recognition requires a more 

dynamic model, such as activation models. 

Activation models are better able to account for the complexity of cognitive processing 

during word recognition via integration of neural activation and inhibition processes. In many 
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activation models, a constant flow of lower level (feature- and letter-based) activation to higher 

level (word-based) activation as well as high level to low level activation combine to produce the 

identification of a word when a similarity threshold is reached (Lupker, 2008). Frequency effects 

are accounted for in activation models, as neural representations of higher frequency words will 

be more readily able to reach their activation threshold, resulting in more ready lexical access. 

Masked priming effects are also much more effectively explained by activation models, as even 

brief exposure to a prime would activate parts of its lexical representation, and the residual 

activity in those areas would be more readily activated and assembled into the full prime or a 

related word (Lupker, 2008). Activation models are better able to explain observed effects of 

semantic properties of a word, such as the concreteness or abstractness of a word. The more 

concrete and imaginable a word is, the more accessible it is via activation of any number of 

representations of the word in the brain, and thereby more quickly accessed from the lexicon 

(Paivio, 1986). The model falls short; however, in its explanation of processing advantages seen 

for other semantic properties, namely arousal and valence characteristics of a word. These 

characteristics would not, according to activation models, make a word more accessible (Lupker, 

2008), and external mechanisms are required to explain observed increases in availability based 

on valence and arousal. This reliance on external mechanisms reflects a gap in activation-based 

models’ ability to explain the impacts of word characteristics on processing. 

A more recent wave of word processing models, called parallel distributed processing 

models or PDP models (McClelland & Rumelhart, 1987), argue that the lexical representations 

relied upon in search and activation models are more spread out in the lexicon, with each of a 

word’s lexical features being represented independently of one another. “Accessing” a word in 

the lexicon is, according to these models, an activation of all the individual lexical features 
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which correspond to the word being accessed (Lupker, 2008). These features are represented at 

different levels of processing (orthographic, semantic, etc.), and they interact with one another, 

activating or inhibiting related representations. This process is repeated and refined over time, 

wherein the brain essentially learns the most relevant and advantageous activation pattern for a 

particular word stimulus.  

The more interconnected nature of PDP models is better able to account for the complexity 

of factors which can impact word recognition, and is thought to be a better representation of the 

process as a whole. Word frequency effects are essentially built into these models of word 

recognition, as the frequency of a particular word-related activation is the main factor which 

increases the speed and accuracy of any lexical access (Lupker, 2008). Because this model is 

also based on neural activation and inhibition, it explains masked priming in much the same way 

that more conventional activation models do. Just as in activation models, lexical access can be 

facilitated through residual activity in lexical features from a recently accessed stimulus, such as 

a prime. Though masked priming prevents explicit recognition of a prime, activation of 

individual features from a masked stimulus is still sufficient to facilitate later access of those 

features as a part of a word stimulus.  PDP models are especially good at accounting for semantic 

priming effects, as any number of the activated semantic features of a primed stimulus can be 

activated more readily when processing a new stimulus related to the prime (Lupker, 2008). 

These models are still, much like activation models, limited in their ability to account for the 

emotional properties of a word during the recognition processes.  

Emotional Words 

Early research into different types of words suggested two categories: concrete words which 

refer to things which exist independently of the human mind (e.g., “chair”, “dog”), and abstract 
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words which refer to things that only exist in relation to the mind or language (e.g., “ego”, 

“honesty”) (Kousta, Vigliocco, Vinson, Andrews, & Del Campo, 2011). Over time however, 

more and more research indicated the existence of a third category, distinct from both abstract 

and concrete words: emotion words. Altarriba and Bauer (2004) define emotion words as words 

with an affective meaning, possessing both arousal and valence characteristics (e.g., “happiness”, 

“fear”). In a pair of studies, Altarriba, Bauer, and Benvenuto (1999) looked at the differences in 

these three word categories. In Experiment 1 of the study, participants rated a list of concrete, 

abstract, and emotion words on their concreteness (how concrete versus abstract a word was 

perceived to be), imageability (the ease with which participants could form an image of the 

word), and context availability (how easily the given word was associated with a particular 

context or circumstance in which the word would appear). These ratings reflected significant 

differences between the three word types, with emotion words being less concrete and lower in 

context availability than abstract and concrete words, and more imageable than abstract words, 

but less imageable than concrete words. In Experiment 2, participants completed a word 

association task in which they were instructed to respond with the first word that came to mind 

for a given target word (either an abstract, concrete, or emotion word). The proportion of 

participants responding with a particular word was used to rank the strength of the association 

between the word and its associate, and these ratings were aggregated into the mean association 

strength for each word type. This experiment found that associations for emotion words were 

significantly stronger when compared to abstract and concrete words, and that emotion words 

had on average a higher number of associated words than other word types (Altarriba et al., 

1999). Also exploring these ratings, Altarriba and Bauer (2004) used a set of three experiments 

to investigate differences in word types, beginning with comparing abstract, concrete, and 
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emotion words in how well they were recalled from a list. In Experiment 1, emotion words were 

recalled more frequently than either abstract or concrete words. The researchers also collected 

ratings on words from all three categories on concreteness, imageability, and context availability. 

Despite emotion words’ inclusion in the abstract word category in many previous studies, it was 

found that emotion words differed significantly from both abstract and concrete words on all 

three of the scales of interest. Emotion words were rated as less imageable and higher in context 

availability than abstract words, while also being less concrete than abstract words. Emotion 

words were also less concrete, less imageable, and had lower context availability than concrete 

words. In the third experiment, abstract and emotion words were compared in a primed lexical 

decision task (LDT). In this task, both types of words primed within their category (abstract 

words primed abstract words and emotion words primed emotion words), and a significant 

priming effect was also found between abstract and emotion words, such that abstract words 

primed emotion words, but not the other way around. Altarriba and Bauer (2004) attribute these 

results to the ways in which abstract and emotion words activate semantic associations 

differently during lexical access, consistent with a semantic activation model of word processing. 

Extending this investigation of word differences to word learning in bilinguals, further work 

by Altarriba and Basnight-Brown (2012) examined abstract, concrete, and emotion words in 

Stroop and recognition tasks. In the Stroop task (in which participants are asked to name the 

typeface color of a presented word), participants responded faster to emotion words than abstract 

and concrete words, with no significant differences in accuracy across word types. In the 

recognition task, participants were asked to judge whether a pair of words were the correct 

translation between English and Spanish. The results revealed that concrete words elicited 

significantly faster reaction times (RTs) than emotion and abstract words, and correct responses 
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for abstract word trials were significantly faster than those for emotion words. Finally, it was 

found that words paired with semantic foils (an incorrect word highly associated to the correct 

response) differed significantly from words paired with unrelated words across all three word 

categories on incorrect responses (Altarriba & Basnight-Brown, 2012). These results were 

presented in the larger context of second language acquisition, as the study found that the newly 

acquired second language emotion words were more slowly recognized than concrete or abstract 

second language words. This was attributed to the stronger encoding of emotion words and 

concepts in one’s native language, largely due to the repeated exposure and context necessary to 

learn nuanced emotion categories (Herba et al., 2006; Widen & Russell, 2008). 

Taken together, these studies provide considerable evidence supporting the differences 

between emotion, abstract, and concrete word types, and the importance of distinguishing 

between the three types of words when designing research. These differences are also proposed 

to be related to the way in which each of the word types is processed, with emotion words’ 

increased imageability and context availability leading to differences in processing (Altarriba & 

Bauer, 2004; Pavlenko, 2008). These results on how emotion words are different from other 

word types is an important component of understanding how emotion words’ characteristics 

impact their processing.  

One model of emotion which helps contribute to our understanding of emotion word 

processing is the Circumplex Model of Affect (Russell, 1980). The Circumplex Model describes 

emotion word representation, and how emotion categories (linguistically represented) relate to 

one another, spatially. Russell (1980) explains that two major factors account for how people 

tend to characterize emotion words (and by extension, emotional states). These two bipolar 

dimensions are the pleasant-unpleasant (valence) dimension and the awake-sleep (arousal) 
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dimension. These two dimensions have been tested and compared against a range of possible 

other factors in emotion representation, and although a number of other dimensions have been 

proposed (e.g., potency, dominance/submissiveness, approach/avoidance), the only additional 

dimension which has shown to have any significant impact on a model’s ability to characterize 

emotion representation is the dominance/submissiveness dimension (Russell & Mehrabian, 

1977). While this dimension was found to be a significant predictor of emotion representation by 

Russell and Mehrabian (1977), multiple studies (Citron, 2012; Feldman Barrett & Russell, 1998; 

Posner, Russell, & Peterson, 2005) have indicated valence and arousal as sufficient for the 

description of emotion representation. 

Using valence as the horizontal dimension and arousal as the vertical dimension, most 

emotion words will fall fairly neatly onto a circle. This results in the following arrangement of 

emotion categories: arousal at 0°, excitement at 45°, pleasure at 90°, contentment at 135°, 

sleepiness at 180°, depression at 225°, misery at 270°, and distress at 315° (see an example in 

Figure 1). In Russell’s (1980) work, participants were asked to categorize a list of words into a 

set of emotion categories which corresponded to eight emotional states falling on the circular 

extremes of the valence-arousal plane. Participants were also asked to place the same list of eight 

emotion categories into a circle, with proximity denoting similarity between categories and 

words opposite one another denoting opposing feelings. The results of these tasks showed 

remarkable consistency in participants’ placements of the emotion categories spatially, 

replicating the predicted arrangements of emotion categories according to the Circumplex 

Model. Importantly, variance in the categorization task reflected the relatively “fuzzy” 

boundaries between emotion categories, with each emotion word used in the study sometimes 

falling into an adjacent category. Each emotion category had, as Russell (1980) describes it, a 
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gradual, but specifiable transition from membership to non-membership for a given emotion 

word. 

One of the main predictions from this arrangement of emotion categories is the idea that 

emotions which appear relatively close together on this plane (“upset” and “sad”, for example, 

both having a fairly extreme negative valence but “upset” with a higher and “sad” with a lower 

associated arousal), should be more closely related semantically, and therefore more strongly 

primed by one another. These predictions, however, have not been fully supported in literature 

looking at relationships between emotion words.  

Interestingly, antonyms have been observed to exert priming effects on one another, 

which calls into question the applicability of the Circumplex Model in word processing domains 

(e.g., Altarriba & Bauer, 2004). The Circumplex Model does not contain a mechanism which 

readily explains the observed priming of antonym emotion words as reported by Altarriba and 

Bauer (2004). Altarriba and Bauer (2004) suggest that the semantic relationship between words 

like “happy” and “sad” was more relevant to processing on a semantic task than the emotional 

characteristics of those words, and the priming predictions made by word processing models 

seemed to be more relevant than those made by models of affect. This appears to be echoed in 

another of this study’s findings, wherein both emotion words and abstract words exerted priming 

effects on words of the same type, and abstract words were able to prime emotion words (but not 

the other way around) (Altarriba & Bauer, 2004). Taken together, observed semantic priming 

based on emotional characteristics, imageability, and context availability indicate not only the 

distinction between emotion, abstract, and concrete words, but also the relevance of semantic 

characteristics in the evaluation of emotion words. 
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Valence and Arousal  

Valence. 

Though a range of studies have looked at the differences between abstract, concrete, and 

emotional words, their findings have differed in the specific mechanisms used to explain the 

processing differences between these word types. Many studies have emphasized valence and 

arousal as key characteristics to explain observed processing differences in a range of tasks. 

Kahan and Hely (2008) looked at how emotional characteristics, as well as other lexical 

characteristics such as word length and orthographic neighborhood size (the number of other 

words which can be formed by changing one and only one letter in any given word, keeping all 

other letters in their same positions), contribute to RTs in a Stroop task. This study used a range 

of words normed for valence and arousal as well as word length, frequency, and orthographic 

neighborhood size. When controlling for the three non-emotional word characteristics 

mentioned, they found that frequency was related to performance on the Stroop task; however, 

valence also contributed to variance in RTs. A significant interaction effect was found between 

valence and word frequency, resulting in slower RTs for negatively-valenced low frequency 

words as compared to high frequency words (Kahan & Hely, 2008). Longer RTs for negatively-

valenced words have also been reported by Estes and Adelman (2008). This work details the 

extent to which slower RTs can be seen across processing of negatively-valenced words, 

regardless the degree of negativity. In this way, attention paid to negative emotion words is 

largely consistent regardless of whether the word is slightly or intensely negative. These findings 

were expanded upon later in studies which looked at valence and arousal characteristics of 

emotion words in a LDT (Kousta et al., 2009; Vinson et al., 2014). Kousta et al. (2009) found 

that emotionally valenced words (whether positive or negative) were processed more quickly 
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than neutral words, and verified this finding in a further regression analysis using word 

characteristics taken from the English Lexicon Project (ELP; Balota et al., 2007). Importantly, 

this analysis revealed that valence maintained a significant effect on lexical decision RTs even 

when the effects of other word characteristics (including arousal) were removed. 

The importance of valence in processing was also corroborated by Kousta et al. (2011). 

In a series of experiments, Kousta and colleagues (2011) used a LDT to investigate differences in 

the processing of abstract and concrete words when a range of word characteristics were 

controlled for (including age of acquisition, word length, and number of orthographic neighbors). 

In Experiment 1, abstract words were responded to faster than concrete words. In Experiment 2, 

abstractness was isolated from valence of the words by repeating the same procedure with 

neutrally valenced abstract and concrete words. Isolating these characteristics resulted in no 

observed differences between abstract and concrete words, indicating that the valence of the 

previously examined abstract words were related to the faster RTs they elicited. Experiment 3 

attempted to expand this finding by examining a larger set of words with a full range of valence 

and arousal characteristics, allowing other previously controlled for word characteristics to vary 

freely. This experiment found that RTs for abstract words were faster than those for concrete 

words, but there was no “abstractness effect” when affective characteristics were controlled 

between the word types (Kousta et al., 2011). Kousta and colleagues do not necessarily interpret 

these findings to necessitate the consideration of emotion words as a distinct category, but the 

combination of their findings with other supporting literature on the effects of emotional 

characteristics in word processing supports the distinction. Echoing this finding, a study by 

Kuperman, Estes, Brysbaert, & Warriner (2014) found that not only were negatively-valenced 

words processed more slowly than neutral words and positive words, but also that the valence of 
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these words accounted for a significant amount of the observed RT differences when other 

lexical characteristics were controlled. 

In an extensive review of theories and methodologies related to assessing the influence of 

emotional characteristics on attention, Yiend (2010) concluded that in the general population, 

emotional content in a stimulus draws attention more than a neutral stimulus, and this effect is 

particularly pronounced for negative emotional stimuli. In terms of mechanisms relevant to this 

effect of emotional content on attention, it has been suggested that the tendency to attend to 

negative stimuli has evolved over time and is beneficial to identifying potentially dangerous 

stimuli in the environment. A 2005 study by Lipp and Derakshan examined the connections 

between negatively-valenced (in this case, fear-evoking) images and attention using a dot-probe 

paradigm. Participants were shown a fear-relevant or fear-irrelevant picture in either the left or 

right hemifield, and would then respond to a dot appearing on either the same or different side 

from the picture displayed. The fear-relevant images resulted in faster probe detection as 

compared to fear-irrelevant images when displayed on the same side (Lipp & Derakshan, 2005). 

Related to the these findings, the automatic vigilance hypothesis states that negative stimuli are 

automatically attended to with attentional resources (Pratto & John, 1991). Experiment 1 of 

Pratto and John’s (1991) study looked at how a word’s valence would interfere with a color 

naming task, and found that negatively-valenced words elicited slower color naming times than 

the positively-valenced words. These effects were not found to be attributable to conscious 

processing on the part of participants. Experiment 2 investigated how valenced words might be 

more readily remembered (through incidental learning) after completing the same experimental 

procedure from Experiment 1. Experiment 2 replicated the color naming effects seen in 
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Experiment 1, and additionally found that negatively-valenced stimuli were recalled significantly 

more than positively-valenced stimuli.  

It should be noted that categorical attention capture effects do not necessarily apply to 

conscious identification of an image’s content. Becker (2012) explored how valence influenced 

the time required to identify the contents of an image. For Experiment 1, participants were 

shown a series of images for 60ms each, and each image was followed by a mask. Participants 

were tasked with remembering the presented images and recalling them for a memory task later 

on. After the initial presentation, participants were given a recognition test. Results of 

Experiment 1 indicated a significant effect of valence, with positive images being recognized 

better than negative images. In Experiment 2, participants were shown two images 

simultaneously for 30, 40, 50, 60, or 70ms, and tasked with making a response indicating 

whether the images displayed were the same. Analyses revealed main effects of presentation 

duration and valence, such that longer presentations and positive valence increased response 

accuracy. Using a similar procedure to Experiment 1, Experiment 3 sought to clarify the extent 

to which negative valence can impact processing of neutral images paired with negative images. 

This procedure was used to test two different hypotheses about the way in which negative 

valence impacts processing: (1) that the presence of a negative stimulus elicits a diversion of 

attention away from the stimulus, resulting in enhanced processing of the neutral stimulus, or (2) 

that negative stimuli elicit a global interruption in processing, resulting in reduced processing of 

the neutral stimulus. Though the effects of valence seen in Experiment 1 were replicated 

successfully, the pairing of neutral images with valenced images was not found to have a 

significant impact on the processing of the neutral images (Becker, 2012). Experiment 3 

provided evidence against attention-based explanations of processing differences for negative 
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stimuli. Overall, the results of this study indicate that positively-valenced images are more 

accurately recalled and more quickly identified than negatively-valenced images. These findings 

align at least partially with previous studies indicating enhanced recall and processing of 

valenced words. However, these findings do contrast with studies indicating increased attention 

paid to negative words (Estes & Aldeman, 2008; Kuperman et al., 2014) as well as different 

effects of valence on word and image processing (Sutton & Lutz, 2018)..  

A recent meta-analysis of studies investigating valence and attention focused on the 

importance of looking at positively-valenced stimuli, as many previous studies had focused 

largely on negatively-valenced stimuli (Pool et al., 2016). The analysis found a significant bias 

towards positive stimuli. More in depth analysis revealed a larger portion of this effect occurs in 

studies investigating earlier attentional processing of positively-valenced stimuli, as opposed to 

later attentional processing. In addition, Pool et al. (2016) found that arousal was a significant 

predictor of attention when the positive stimulus was personally relevant to the participant (e.g., 

when it related to personally relevant concerns, such as hunger, security, or self-achievement). 

 The complexity of valence’s effects on stimulus processing has also been investigated in 

the context of response inhibition (Yang et al., 2014). Yang et al. (2014) used a go/no-go task, in 

which participants had to make or withhold a keypress response based on the valence of the 

stimulus presented. Stimuli consisted of a number of faces normed for valence and arousal, split 

up into blocks to balance which valence condition (positive, neutral, negative) would cue a go or 

no-go response. Electroencephalogram (EEG) measurements were taken during the task, and the 

primary measures of interest (besides reaction time and accuracy) were the N200 (associated 

with response inhibition, in this case no-go trials), P300 (indicative of motor inhibition and 

evaluation of inhibition outcome), and N170 (related to the presence of emotional content in 



SATIATION IN EMOTION-LABEL AND EMOTION-LADEN WORDS           25 

   
 

faces) potentials. Analyses revealed that emotional faces elicited faster response times than 

neutral faces and that positive blocks had faster RTs than negative blocks. Overall, results 

indicated that emotional content in facial expressions impairs response inhibition, driven by 

increased processing of emotional information, as evidenced by decreased N200 and increased 

N170 amplitudes (Yang et al., 2014). These neural correlates of emotional word processing 

indicate, as much of the previously discussed research does, that valence’s impact on processing 

is complex and depends on context in many cases. Overall, valence makes a stimulus more 

salient and makes it more likely to be processed or attended to faster than a non-emotional 

stimulus. Within this, negative stimuli tend to capture attention more automatically than positive 

stimuli and hold that attention for longer. The distinctness of these effects from differences 

caused by non-emotional characteristics, such as abstractness and imageability, again point to the 

importance of valence when a word is being processed. 

  Arousal. 

 Arousal has also been posited as an important characteristic that influences how one 

responds to a stimulus. Vogt, De Houwer, Koster, Van Damme, and Crombez (2008) raised the 

question of whether arousal, and not valence, drives attention to emotional stimuli. This study 

used a modified spatial cueing task, in which participants were tasked with accurately responding 

based on which side of the screen a target appeared. In each trial, participants were shown a cue, 

which would either validly or invalidly indicate which side of the screen the target would appear. 

Then, images normed for valence and arousal characteristics were displayed on both sides of the 

screen, with the target superimposed on one of the pictures, and participants made their response. 

Results indicated that RTs were significantly faster on validly cued trials, but there were no 

significant main effects of valence or arousal. There was, however, an interaction effect between 
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validity and arousal level. RTs were significantly slower for high arousal stimuli on invalidly 

cued trials. These results led the authors to conclude that arousal was the driving factor 

impacting attention in this paradigm, as the patterns of RTs indicated slower attentional 

disengagement with high-arousal stimuli (Vogt et al., 2008). 

Examining the role of arousal in stimulus processing from the neural level, Leite, 

Carvalho, Galdo-Alvarez, Alves, Sampaio, and Gonçalves (2012) used images normed for 

valence and arousal to analyze early posterior negativity (EPN, linked with early selective 

attention), late positive potential (LPP, related to initial and sustained processing of emotional 

content of a stimulus), and neural activity during an induced startle response. After analysis, the 

emotional stimuli produced larger EPNs than the neutral stimuli. Higher arousal images elicited 

larger LPPs, indicative of sustained processing. As far as startle response, there was a 

significantly lower potential amplitude for the positive valence and high arousal conditions as 

compared with all other combinations of arousal and valence. This reduced startle response for 

high arousal pictures was interpreted as indicating that arousal was a more relevant factor in 

attention and stimulus processing than valence, which did not show significant effects when 

considered with arousal (Leite et al., 2012). Characteristics such as arousal may impact 

processing at many stages, and with the use of ERP data we are able to see early effects of these 

characteristics alongside much later behavioral outcomes.  

Arousal x Valence. 

Larsen, Mercer, Balota, and Strube (2008) found a combined effect of arousal and 

valence in word processing. The researchers argued that previous work on the automaticity of 

attention to negatively-valenced stimuli was flawed because studies did not adequately control 

for lexical characteristics, which then become confounded with valence. The authors argued that 
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proposed categorical negativity effects (Estes & Aldeman, 2008) are eliminated by controlling 

for valence and other word characteristics such as word frequency and variance in 

valence/arousal ratings (Larsen et al., 2008). Instead of categorical negativity, a more complex 

consideration of the relationship between valence, arousal, and other word characteristics is 

emphasized. Specifically, the authors concluded that the relationship between valence and RTs in 

lexical decision and naming tasks was not linear (as categorical negativity would imply), based 

on an interaction effect on processing speed between valence and arousal. Negative words low to 

moderate in arousal produced more of a slowdown in processing as compared to high arousal 

negative words, which the authors attributed to the increased salience and urgency of high 

arousal negative stimuli. 

Sutton and Lutz (2018) used a dot-probe task to investigate the role of valence and 

arousal on attention. The dot-probe task in this study used emotional and neutral words and 

images presented to both the left and right halves of the visual field to manipulate attention, and 

a subsequent keypress task (identifying the letter presented) was used as the main reaction time 

measure. The study found that negative word stimuli resulted in faster RTs, regardless of the 

arousal level of the word, when the word was presented on the same side as the response-

appropriate key (congruent trials). Positive words did not capture attention in a similar way. 

Negative images, and positive images high in arousal, elicited the same congruency effect 

observed with negative words, indicating enhanced attentional capture. Importantly, this result 

indicates that arousal, not just valence, is a relevant characteristic during image processing and 

subsequent task performance, at least for positively-valenced images (Sutton & Lutz, 2018). 

Research looking at the respective roles of valence and arousal have shown varying 

effects according to experimental manipulation, task used, and extraneous lexical variables 
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controlled for. Overall, current research points to (a) the importance of valence in word 

processing, (b) increased attention devoted to negative stimuli, as well as stimuli high in arousal, 

(c) the potential of arousal and valence to interact with other word characteristics depending on 

the task, and (d) the importance of considering the semantic and lexical characteristics of the 

stimuli used in research studies. What is not clear from the research discussed up to this point are 

the differences between emotional stimuli, specifically the way emotion-label and emotion-laden 

words are processed. 

Emotion-label vs. Emotion-laden Words 

Research into the differences between emotion-label and emotion-laden words is 

relatively new, and as such, only a handful of behavioral studies from a few main researchers 

have been conducted, namely Altarriba and colleagues. That being said, findings from 

Altarriba’s lab have been replicated by other researchers, and several studies looking at emotion-

label and emotion-laden word differences have only found differences in limited contexts. 

Though emotion words have been shown to constitute their own category distinct from abstract 

and concrete words, recent research points to the importance of further distinguishing between 

emotion-label and emotion-laden words. Emotion-label words refer to specific affective states, 

either in a descriptive (e.g., “she looks sad”) or self-expressive (e.g., “I feel happy”) manner, and 

have most commonly been the focus of studies looking at emotion word processing. Emotion-

laden words do not refer to a specific affective state, but often express or elicit an emotional 

response (Pavlenko, 2008). Examples of emotion-laden words would be words such as “funeral”, 

“creep”, “sweetheart”, and “birthday”. These words have often been intermixed with emotion, 

abstract, and concrete words in previous research (Holtgraves & Felton, 2011; Inaba et al., 2007; 

Kanske & Kotz, 2007; Kuchinke et al., 2005), but their affective characteristics and associations 
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have been the target of more recent research exploring how they are processed differently from 

emotion words. 

In terms of lexical acquisition, emotion-laden words have to develop an association with 

a particular affective state, which takes repeated exposure and learning to solidify in the brain. 

One of the first studies to examine concrete differences in the processing of emotion-label and 

emotion-laden words used a Stroop task and examined the differences between these word types 

in both English (Experiments 1 and 2) and Spanish (Experiments 3 and 4) (Altarriba & Basnight-

Brown, 2011). In their first experiment, Altarriba and Basnight-Brown (2011) examined English 

emotion-laden words in a Stroop task with monolingual English speakers. Participants were 

instructed to make one keypress response if the stimulus word was blue and a different response 

if it was green, or to respond based on the word’s valence if the word was presented in white. 

Since only two keys were used as responses, each key would have two responses associated with 

it (e.g., positive valence and blue color), and the responses tied to each key were counterbalanced 

across participants. Experiment 1 indicated that emotion-laden words elicited an affective Simon 

effect similarly in both positively and negatively-valenced words in English monolinguals. In 

this study, the affective Simon effect refers to faster RTs when the appropriate response key for 

the color judgment matches the key used to indicate the valence (positive or negative) that 

matches the word presented. Experiment 2 in this study repeated the procedure used for emotion-

laden words with emotion-label words, and found that only negative emotion-label words 

produced the affective Simon effects observed for both positive and negative emotion-laden 

words in Experiment 1. Further analysis of these congruency effects indicated a significant 

interaction between congruency, valence, and experiment, potentially due to the tendency of 

emotion-laden words to be more concrete than emotion-label words (Altarriba & Basnight-
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Brown, 2011). Overall, emotion-label and emotion-laden words produced different patterns of 

Stroop effects, with emotion-laden words producing Stroop effects for both positive and negative 

words and emotion-label words only exhibiting these effects for negative words. These 

differences were attributed to the separation of emotion-laden and emotion-label words in this 

study, where these word types had been intermixed in similar previous studies.  

Knickerbocker and Altarriba (2013) examined the differences between emotion-label and 

emotion-laden words using the rapid serial visual presentation (RSVP) paradigm. In this 

paradigm, a series of words are presented one at a time, and participants are asked to respond to a 

target word within that stream. In this case, emotion-label and emotion-laden words were used to 

examine the differences in repetition blindness across word type. Repetition blindness refers to 

poorer recall and recognition of words that appear multiple times and close together in a series or 

within a sentence. Previous studies looking at emotion words in this paradigm intermixed 

emotion-label and emotion-laden words. This study separated emotion-label and emotion-laden 

words, and only used words with negative valence and high arousal as well as a separate set of 

neutral words with moderate valence and low arousal. In the RSVP paradigm used in Experiment 

1, each trial consisted of one or multiple target words presented for 90ms each in sequence. 

Participants had to report the sequence of presented target words, and the accuracy of their 

responses was the main measure of interest. Experiment 1 found a main effect of repetition 

across all three word types (emotion-label, emotion-laden, and neutral), indicating that repeated 

targets were recalled with lower accuracy than non-repeated targets, which aligns with the 

expected repetition blindness effect. In addition, there was a main effect of word type such that 

emotion-label words were recalled more accurately than either emotion-laden or neutral words 

on unrepeated trials, with emotion-laden and neutral words not differing from each other. 
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Analyses also revealed a significant interaction effect between word type and repetition, 

indicating again that emotion-label words exhibited a larger repetition blindness effect as 

compared to either emotion-laden or neutral words on repeated trials. The authors explained 

these seemingly contradictory results as stemming from the aggregation of repeated and 

unrepeated trials for the main effect of word type, resulting in higher overall recall accuracy of 

emotion-label words despite a larger repetition blindness effect seen on repeated trials 

(Knickerbocker & Altarriba, 2013). Experiment 2 used a similar RSVP paradigm, but altered the 

stimuli to assess the repetition blindness associated with emotion-label and emotion-laden words 

presented in full sentences. As in Experiment 1, all three word types exhibited a main effect of 

repetition, with repeated words being recalled less accurately. In Experiment 2, there was no 

significant main effect of word type, but the interaction between word type and repetition was 

significant. Specifically, emotion-label words were both more accurately recalled in the 

unrepeated trials as well as significantly less accurately recalled in the repeated trials when 

compared to emotion-laden and neutral words. Taken together, the results of this study replicate 

repetition blindness for emotion-label and emotion-laden words, and indicate that repetition 

blindness effects are significantly larger in emotion-label than emotion-laden or neutral words, 

even when arousal and valence are controlled for across words (Knickerbocker & Altarriba, 

2013). Once again, the results of this study indicated that emotion-laden words should be 

considered distinct from emotion-label words.  

Kazanas and Altarriba (2015b) used a LDT to assess both explicit and implicit processing 

of emotion-label and emotion-laden words. Experiment 1 measured explicit processing with both 

positively and negatively-valenced emotion-label and emotion-laden words in a LDT. After 

being presented with a prime word (either positive or negative and either emotion-label or 
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emotion-laden), participants were tasked with judging if a subsequently presented target (which 

was either related, unrelated, or a nonword) was a word or nonword. All related word pairs 

created were of the same type (emotion-label only or emotion-laden only), and valence of the 

words was manipulated. Arousal was controlled for, with all words similarly high in their 

arousal. Analyses revealed shorter reaction time for targets related to the primed word, as would 

be expected. Emotion-label words elicited the shortest RTs, and a similar effect was seen for 

positively-valenced words. An interaction between prime, valence, and word type also indicated 

that the shortest RTs occurred for positive, related, emotion-label target words, and the slowest 

times for negative, unrelated, emotion-laden target words (Kazanas & Altarriba, 2015b).  

Experiment 2 utilized a masked priming procedure to examine implicit processing of the stimuli, 

as a mask prevents conscious recognition of a priming stimulus. In each trial, a 50ms 

presentation of the prime word was immediately followed by a 200ms masking stimulus before 

the presentation of the target word, for which participants would again make a word or nonword 

judgment. This experiment replicated the effects obtained in Experiment 1, showing significantly 

faster RTs for emotion-label words and positive words, as well as the interaction between 

relatedness, word type, and valence, resulting in the shortest RTs for related, positive emotion-

label words and longest for unrelated, negative emotion-laden words. The replication of these 

findings with a masked priming procedure is important as it minimizes the potential for explicit 

processing or strategizing by participants during the experiment (Kazanas & Altarriba, 2015b). 

Overall, this study found consistently slower processing for negatively-valenced stimuli as well 

as more accurate judgments for positive stimuli. These effects are attributed to the attention paid 

to positive versus negative stimuli, with a higher tendency to avoid negative and engage with 
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positive stimuli. These findings indicate the relevance of valence and word type and their 

combined impacts on word processing. 

Building on these findings and integrating them with previous work, another study by 

Kazanas and Altarriba (2015a) examined the differences between emotion-label and emotion-

laden words in Spanish-English bilinguals using a masked priming LDT. The study found that 

emotion-label words elicited faster response times than emotion-laden words. In addition, the 

main effect of word valence was significant for both English and Spanish, resulting in faster RTs 

for positive words (Kazanas & Altarriba, 2015a). Overall, these findings suggest that the main 

effect of valence on word processing is present across both English and Spanish in English 

dominant bilinguals (Kazanas & Altarriba, 2015a). This finding is especially interesting given 

that the participants weren’t equally fluent in their use of English and Spanish, meaning that 

word type differences were robust regardless of how heavily participants relied on English or 

Spanish in their regular lives. 

In addition to behavioral studies, many recent studies examining the difference between 

emotion-laden and emotion-label words have focused on the neural correlates of word 

processing, including lateralization and event-related potentials. In terms of looking at emotion 

processing differences in the brain, there are two main hypotheses regarding lateralization based 

on valence. Some studies have suggested that the right hemisphere is primarily responsible for 

processing both negative and positive affect (right hemisphere hypothesis); (Borod et al., 1998; 

Hugdahl, 1995; Killgore & Yurgelun-Todd, 2007), while other researchers suggest that the left 

hemisphere plays a larger role in processing positive affect and the right hemisphere is more 

specialized for negative affect (valence specific hypothesis); (Adolphs, 2001; Ahern & Schwartz, 

1979; Killgore & Yurgelun-Todd, 2007; Stalans & Wedding, 1985). Killgore and Yurgelun-
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Todd (2007) presented participants with faces displaying two affective states, one on either side 

of the face (one half of the face happy or sad and one half neutral) while neural imaging 

techniques were used to capture brain activation during emotion processing. The results of these 

tests demonstrated overall greater right-hemisphere activation for the affective tasks used, 

regardless of valence and hemifield presentation, which supports the right hemisphere 

hypothesis. The results also indicated that certain combinations of stimulus characteristics 

(namely affective faces in the right visual field) resulted in more lateralized activity in the left 

hemisphere, supporting to a limited extent the valence specific hypothesis. Further investigating 

the hemispheric differences in emotion-related processing, Martin and Altarriba (2017) used a 

LDT to assess lateralization differences when processing emotion-label and emotion-laden 

words. Emotion-label and emotion-laden words with either positive or negative valence, as well 

as neutral words were presented to either the left or right hemifield, and RTs were recorded for 

the LDT on each trial. The results revealed main effects of word type and hemifield resulting in 

slower RTs for negative words than for positive words, and overall slower RTs for stimuli 

presented in the left hemifield. These results are consistent with language processing occurring 

more in the left hemisphere, as well as the right hemisphere’s proposed role in emotion 

processing over the left hemisphere. The authors noted that emotion-label and emotion-laden 

words did not produce significant differences, but this may simply be an artifact of the specific 

paradigm used and that emotion-laden words may not be processed differently in different 

hemispheres of the brain (Martin & Altarriba, 2017).  

Zhang, Meng, Wu, and Yuan (2017) examined the neural differences between processing 

of emotion-label and emotion-laden words. This study once again made use of a LDT, and used 

EEG measurements of the P100, N170, and Late Positivity Complex (LPC) ERPs. The P100 
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corresponds to attention biases towards emotion words and generally has a higher amplitude for 

negative words. The N170 reflects the differentiation of emotional and non-emotional content 

when processing a word, and tends to have a larger amplitude for positive and negative words 

than for neutral words. Finally, the LPC is related directly to the emotional characteristics of a 

particular stimulus, especially valence, and indicates dedicated processing to the emotional 

components of the stimulus (Citron, 2012; Zhang et al., 2017). The authors found that, while no 

significant differences were found in the P100 measurements across word type or valence, 

emotion-label words elicited a larger right hemisphere N170 and negative words elicited a larger 

LPC than positive words. This difference indicates a potential increase in processing of 

emotional content for emotion-label words compared to emotion-laden words. In addition, an 

interaction between word type, valence, and hemisphere indicated that negative emotion-label 

words elicited a larger LPC in the right hemisphere as compared to the left, pointing to more 

processing of valence in the right hemisphere (Zhang et al., 2017). These results indicate that 

differences in how emotion-label and emotion-laden words are processed can be found even at 

the neural level, which has also been examined in a number of other ERP studies (Wu et al., 

2019; Zhang et al., 2018; Zhang, Teo, et al., 2019; Zhang, Wu, et al., 2019). 

The range of findings regarding the processing differences between emotion words and 

abstract/concrete words, as well as the differences within the broader emotion word category 

highlight the complexity of considering emotional characteristics in word recognition and 

processing. This is partially due to the fact that the distinction between emotion-label and 

emotion-laden words has only recently been researched, and raises the question of how the 

relationship between emotion-laden and emotion-label words may be better understood. One 
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paradigm which should be able to characterize the associations between emotion-label and 

emotion-laden words is the semantic satiation paradigm. 

Semantic Satiation 

Many of the studies investigating the differences between emotion-label and emotion-

laden words have utilized the LDT. Tasks  based on semantic characteristics  have been less 

relied upon in previous work with emotion-label and emotion-laden words., and as a result, one 

goal of the present study is to assess how semantic differences between emotion-label and 

emotion-laden words may affect how they’re processed. Of particular interest in assessing these 

differences is the semantic satiation paradigm, which allows for the manipulation of semantic 

elements of a word. Semantic satiation occurs when a given word is repeated many times over a 

short period, which negatively impacts the availability of the word’s semantic features. This 

effect has been investigated across a number of different modalities and tasks, including facial 

recognition (e.g., Lewis & Ellis, 2000), lexical decision (e.g., Cohene, Smith, & Klein, 1978; 

Smith, 1984), and emotion categorization (e.g., Lindquist, Feldman Barrett, Bliss-Moreau, & 

Russell, 2006).  

The proposed mechanism by which semantic satiation occurs is spreading activation, 

which is also responsible for semantic priming effects. Spreading activation is the increase in 

activity within associative pathways between a word and its meaning, and often the associative 

pathways of semantically related words as a result (Lindquist et al., 2006). These pathways may 

or may not be located close together in the brain, and the specific neural mechanisms 

underpinning spreading activation are not well studied (Posner & Carr, 1992). It is thought that 

activating these semantic pathways by repeatedly accessing the connection between a word and 

its meaning bogs down the connection itself, making subsequent judgments related to the given 
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lexical entry more difficult. Tian and Huber (2010) looked to test several accounts of semantic 

satiation (e.g., associative satiation, meaning satiation, and lexical satiation) and at what level 

satiation effects occur. In four experiments using a series of modified satiation paradigms, the 

authors ruled out different explanations for semantic satiation effects, and concluded that 

associative satiation (wherein satiation occurs in the association between a word and its 

meaning) was the main mechanism behind the observed satiation effects (Tian & Huber, 2010). 

The reduction in the availability of meaning is thought to be related to the opposite effect, 

repetition priming, via the same mechanism of spreading activation. Jakobovitz and colleagues 

(Jakobovits & Hogenraad, 1967; Jakobovits & Lambert, 1962) interpret these two seemingly 

contradictory effects by applying a kind of inverted u-shaped frequency law to the number of 

repetitions a word undergoes versus the level of activation the word’s meaning undergoes, 

wherein zero and very high number of repetitions will result in a low accessibility of meaning 

and a low or moderate number of repetitions will increase availability. 

Satiation paradigms have been widely used to investigate how word categories relate to 

one another and how satiating a certain word or word category impacts subsequent performance 

in a particular task. One study which provides a fairly typical procedure for a satiation-based 

experiment was conducted by Smith and Klein (1990) and specifically used a category 

membership task. In this procedure, a word (a category name, in this case) to be primed or 

satiated would be repeated by participants either 3 (for repetition priming condition) or 30 (for 

semantic satiation condition) times, and the participants would then be shown a word pair. The 

words in the pair would either be members or nonmembers of the satiated/primed category, and 

would be members of the same or different category to the other word in the pair. Participants 

were instructed to respond as quickly and accurately as possible to the relationship between the 
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two words in the pair, and their RTs were the main dependent variable of interest (Smith & 

Klein, 1990). Satiation effects were observed where participants were slower to respond when 

the words presented were members of the satiated category, indicating that when the category 

was satiated its meaning was made temporarily less accessible. Very similar paradigms were 

utilized by Balota and Black (1997), who found that satiation effects were lesser for older adults 

than for younger adults (Kounios et al., 2000; Tian & Huber, 2010). Kounios et al. (2000) looked 

at satiation of visually, as well as auditorily, presented words, and how these different 

manipulations would impact neural-level processing in the form of ERP data. The authors found 

that within-modality satiation for both visual and auditory stimuli, as well as changes in the 

N400 ERP during semantic satiation, support the idea that semantic satiation is based in 

semanticity and not just perceptual adaptation.(Kounios et al., 2000).  

The satiation paradigm has also been utilized to examine how emotion words are 

processed. Lindquist et al. (2006) looked at whether emotion-label words could be satiated to 

impact the ability of participants to categorize emotion displayed on faces. Much like in previous 

studies, the emotion-label word to be satiated was repeated either 3 or 30 times, followed by an 

image of a face displaying a particular emotional state. Participants were found to be less able to 

categorize a face displaying an emotion which had been satiated, as well as less accurate in 

making non-emotion related judgments about the face (e.g., distance between eyes) when the 

face displayed the satiated emotion (Lindquist et al., 2006). This study is one of the only studies 

to look at satiating emotion words, and the study only looked at emotion-label words as stimuli. 

This leaves a gap in current research as to whether emotion-laden words may be processed 

differently in this paradigm, and what characteristics may account for differences in processing. 
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The Current Study 

 Literature on word recognition and subsequent higher level processing lays a 

foundational understanding of how a word’s characteristics can impact how it is processed, and 

also points to gaps in understanding the mechanisms behind these processing differences. 

Building on previous research demonstrating processing differences between emotion-label and 

emotion-laden words as well as positive and negative emotional words, the present study sought 

to further characterize the emotional characteristics of these words and their effects on 

processing. Using a semantic satiation paradigm allowed for this relationship to be characterized 

at a valence-category level, contributing to our understanding of what semantic characteristics 

can be manipulated, and how linguistic emotion categories relate to the words they are associated 

with. One of the main questions the present study sought to answer is whether a valence category 

itself can be manipulated, and how this may contribute to PDP models of word processing. The 

present study used emotion-label, emotion-laden, and neutral word stimuli with known valence 

and arousal ratings in a satiation paradigm using the paired valence match task, which was 

created for this study. 

The paired valence match task was created to allow for the unique combination of variables 

in the present study, including word type, valence, and semantic manipulation via the satiation 

procedure. Moreover, previous findings about potential differences in emotional characteristics’ 

impacts on word and image processing made it preferable to only use one modality or another for 

the task. The task itself consisted of the simultaneous presentation of two words, known as pair 

word 1 and pair word 2, respectively. The words were presented one slightly above the middle of 

the screen and one slightly below. These words were either positive, negative, or neutral, and 

were either emotion-label, emotion-laden, or neutral as well. Manipulating these characteristics 
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allowed for detailed control and assessment of the relationship of the pair words to the target 

(primed or satiated) word. For the task, participants had to read both words silently, decide if 

each word was positive, negative, or neutral, and finally respond via keypress whether the 

valences of the pair words were a “match” or “mismatch”.  

This approach to assessing valence was a more appropriate one than other common word-

based tasks, as it relies on evaluating the meaning of the stimuli as well as allows for variation in 

word type. Other category-membership based tasks may have worked well for emotion-label and 

even neutral words, but simply asking if “birthday” is in the same category as “happy” was 

expected to be problematic. Participants could evaluate the two words and their relationship on 

any number of characteristics, including valence, word type, part of speech, or even whether the 

word is a compound word or not. To avoid confusing participants as well as to not rely on the 

participants remembering what the primed or satiated word was to complete the task, participants 

were instructed to not consider the target word in their subsequent task response, and only had to 

evaluate the pair words on whether they had the same valence or not. 

In a pilot study assessing the task and overall experimental design, participants were given 

2s to make their responses in the task. This seemed to be too short a window for most 

participants, and the rate of trials on which no response was made before the 2s window was up 

was relatively high. Extending this window to 3s allowed more time for participants to complete 

the relatively complex task, and resulted in a much lower incidence of missed responses. 

Hypotheses  

Manipulating the availability of a word’s meaning via satiating and priming procedures 

has consistently been shown to have an impact on processing that word. In accordance with 
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previous research (Cohene et al., 1978; Pynte, 1991; Smith & Raygor, 1956; Smith, 1984; Smith 

& Klein, 1990), it was expected that satiating a word’s meaning would make it less accessible, 

resulting in longer RTs in making the valence judgment, and priming its meaning would result in 

shorter RTs, reflecting an increased availability (H1). Overall, previous literature emphasizes the 

influence of a word’s valence on word processing over its arousal (Estes & Adelman, 2008; 

Vogt, et al., 2008; Yeind, 2010), and based on this valence was considered a main variable of 

interest. It was expected that words with negative valence would elicit slower RTs in the 

satiation/priming paradigm as compared to positive words (H2). The difference in processing of 

emotion-label and emotion-laden words has been demonstrated in a number of paradigms 

(Altarriba & Basnight-Brown, 2011; Knickerbocker & Altarriba, 2013; Kazanas & Altarriba, 

2015b), and these studies have generally shown reduced effects for emotion-laden words as 

compared to emotion-label words. In the present study, it was expected that these findings would 

be replicated (H3). Further, including neutral words allowed for comparisons of the effect of 

valence and word type to a reference level, which is both neutral in valence and word type. It 

was expected that emotion-laden words would exhibit greater priming and satiation effects than 

neutral words (H4). 

Method 

Participants 

Participants were 71 undergraduate students enrolled in psychology courses at Rochester 

Institute of Technology, mostly recruited through RIT’s SONA study participation system. Two 

of the 71 participants were recruited through flyers posted around campus and were incentivized 

with entry into a raffle for one of two $25 Amazon gift cards, funded through the College of 

Liberal Arts Student Research Funding program. The other 69 participants received study 
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participation credit via SONA. Participants ranged from 18 to 25 years old (M=19.30, SD=1.51), 

with 60.3% being female (n=43), 38.3% male (n=27), and 1.4% non-binary (n=1). Eleven 

percent of participants were left handed (n=8), 88.9% right handed (n=63), and 2.8% of 

participants were Deaf or hard-of-hearing (n=2) with the remining 97.2% responding they were 

hearing (n=69).  All participants were native English speakers with normal or corrected-to-

normal vision. Participants were screened with the Beck Depression Inventory (BDI-II; Beck, 

Steer, & Brown, 1996) and the State-Trait Anxiety Inventory(STAI; Spielberger, Gorsuch, & 

Lushene, 1970), to control for potential divergent processing of emotional stimuli. Previous 

studies (Leppänen, 2006; Trippe et al., 2007) have indicated a bias towards negative responses in 

individuals with major depressive disorder and other mood disorders, stemming from changes in 

how emotional stimuli are processed. All participants were included in the analyses regardless of 

mood state inventory scores, but participants scoring above 13 on the BDI-II or above 43 on the 

STAI were considered as their own groups, to assess the role mood state plays in word 

processing. Additionally, the two Deaf/Hard-of-hearing participants had significantly longer RTs 

in the experimental trials and were therefore excluded from analyses. 

Independent Variables 

 In the present study, the independent variables were (1) valence congruency, defined as 

the valence of the target word on any given trial, coded together with whether that valence was 

shared between the target and one or more pair words (congruent) or not shared (incongruent); 

(2) target word type, defined as the word type of a given target word (emotion-label, emotion-

laden, or neutral); (3) satiation condition, defined as whether a given target word was repeated 3 

(primed) or 30 (satiated) times; and (4) mood state, which was defined as the combination of 

scores from the BDI-II and STAI inventories, which measured depression and anxiety, 
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respectively. Those participants scoring above clinical thresholds on either inventory were 

considered “scoring” on that inventory, and were analyzed in groups based on these scores. 

Additionally, auxiliary analyses included pair match/mismatch as an independent variable, which 

was defined as whether the two pair words on any trial had matching or mismatching valences.  

Dependent Variables 

 The main dependent variable in the present study was reaction time in the paired valence 

match task, which was defined as the time it took for participants to make a keypress response in 

the task. Each set of 3 or 30 word repetitions was followed by the paired valence match task, 

altogether constituting one trial. Additional dependent variables included participant response 

rate, defined as the proportion of trials on which some response was made, regardless of whether 

it was a correct response; and accuracy, which only considered trials on which a response was 

made and which was defined as the proportion of correct responses therein on trials where some 

response was made. For all analyses, only the reaction times for correct responses were 

considered unless otherwise indicated. 

Materials 

Words used for stimuli in the present study were drawn from the Affective Norms for 

English Words corpus (ANEW, Bradley & Lang, 1999). All words in this corpus have been 

normed for valence, arousal, and dominance using the Self-Assessment Manikin (SAM) 

procedure (Bradley & Lang, 1994). This procedure asks participants to rate a given word using 

pictorial representations of valence, arousal, and dominance scales. For the ANEW corpus, these 

scores were then aggregated and reported for the entire group as well as split by gender. Words 

used included emotion-label, emotion-laden, and neutral words, all selected to have similar 

arousal ratings, word length, and word frequency. These additional word characteristics were 
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taken from the English Lexicon Project, which contains ratings of a range of lexical 

characteristics for English words, including word length, orthographic neighborhood size, 

frequency, and other phonological/morphological characteristics (ELP; Balota et al., 2007) (see 

Appendix 1). The words varied in valence, with either positive (e.g., “happy”, ”party”, with 

scores ranging from 7-9), negative (e.g., “angry”, “gloom”, with ranging from 1-3), or neutral 

(e.g., “finger”, ”glass”, with ranging from 4-6) ratings. Neutral words were included to compare 

the effect of valence between emotion-label and emotion-laden words. According to a spreading 

activation model of satiation, repeating a neutral word 30 times should not influence RTs in the 

evaluative task, while satiating an emotion word should slow RTs. Mood state inventories 

included the Beck Depression Inventory (BDI-II; Beck et al., 1996), which consists of 21 

questions used to assess for the presence and severity of depressive symptoms, as well as the 

State-Trait Anxiety Inventory (STAI; Spielberger et al., 1970), which consists of 40 questions 

assessing for state and trait anxiety in adults.  

Design 

The present study used a mixed design, with valence (positive or negative, with neutral 

words being presented to all participants) as a between-subjects factor and target-pair 

congruency (congruent or incongruent), semantic manipulation (satiation or priming), and target 

word type (emotion-label, emotion-laden, or neutral) as within-subjects factors. Stimulus blocks 

were separated by word type and valence (positive and negative emotion-label, emotion-laden, 

and mixed word type pairs) based on previous studies which have separated positively and 

negatively valenced stimuli to eliminate carryover effects between trials using different valences 

(e.g., Kazanas & Altarriba, 2015b). Neutral targets were separated into their own block and 

presented to all participants. For example, a participant might be presented with a neutral block, 
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followed by a positive emotion-label word block, positive emotion-laden word block, and a 

positive mixed pair block. This resulted in four experimental blocks per participant, each with 20 

trials. Trials were evenly split between match or mismatch word pairs and satiation or priming 

semantic manipulations. Mood state was included as an additional between-subjects grouping 

variable, resulting in participants being split up into a number of mood state groups after their 

data were collected. 

Procedure 

 All participants were tested individually in a laboratory on the Rochester Institute of 

Technology campus. All participants completed written informed consent paperwork as well as a 

brief demographic questionnaire, noting age, hearing status, handedness, and gender. Participants 

were seated a comfortable distance from a 21.5 inch iMac computer with keyboard and mouse. 

The satiation portion of the experiment was presented via SuperLab 4.5 software (Cedrus 

Corporation, 2007). Participants first completed a block of six practice trials to familiarize 

themselves with the experimental setup before moving on to the main four blocks of  

experimental trials. Each trial began with a fixation cross displayed in the middle of the screen 

for 1 second, followed by the appearance of the primed/satiated word in place of the fixation 

cross. Each word exposure lasted 500ms and was followed by a 200ms display of a fixation cross 

in place of the word. Participants were instructed to say aloud the displayed word clearly either 3 

(for priming condition) or 30 (for satiation condition) times, once for each time it appeared on 

screen. Participants were not explicitly told how many times they would be repeating each word. 

A sample trial is shown in Figure 2.  

Upon completion of the requisite number of repetitions, a fixation cross appeared again 

for 1s, serving as a cue that the paired valence match task would follow. Word pairs replaced the 
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fixation cross after the 1s cue period, with one word appearing above and one word below the 

former position of the cross. Words remained on screen until a response was made up to 3s, and 

all words used were in lowercase typeface. The task required a judgment of whether the two 

words displayed were of the same emotional valence as one another, with the “z” key indicating 

a matching valence pair and the “/” key indicating a mismatched valence pair. Participants were 

instructed to make the appropriate keypress response as quickly and accurately as possible. 

Participants were informed at the beginning of their session which two keys would signal the 

match and mismatch responses, and were reminded of the task instructions between each block 

of trials. Each participant completed a total of four blocks (neutral word block followed by 

emotion-label, emotion-laden, and mixed word pair blocks of the same valence), with the 

response keys remaining the same across all blocks for each participant. Participants then rated 

the words presented in the satiation/priming section of the study on their arousal and valence, 

using the Self-Assessment Manikin (SAM) rating scale, administered again on the iMac. This 

scale uses scales of human-like figures with a range of facial expressions, representing valence, 

arousal, and dominance. SAM scales do not use words or numbers to rate target words, instead 

relying on the representations of these emotional characteristics (Bradley & Lang, 1994). Upon 

completion of all experimental trials and SAM ratings, participants completed the BDI-II and 

STAI inventories. The entire experimental session lasted approximately 45 minutes, and a 

researcher was present for all participants’ sessions, to ensure the participants were engaging in 

the task appropriately and to answer any questions. 
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Results 

Data Preparation 

The present study consisted of three main sections, each delivered via a different program 

or modality. Reaction time and other trial data from the semantic satiation paradigm were 

recorded and exported via SuperLab software, Self-Assessment Manakin rating data were 

captured via Qualtrics survey software, and BDI-II and STAI scores were captured via paper 

copies of these inventories. Prior to analysis, both the satiation and SAM rating data were 

exported from their respective software in the form of one or more csv files, while the BDI-II 

and STAI data were first entered by hand into an Excel spreadsheet before being scored by 

spreadsheet formula. All three of these data types were then imported, formatted, and merged 

into several main data tables using R software, each table formatted for a specific set of analyses. 

As a part of this process, columns and rows which were exported by SuperLab or Qualtrics but 

were not necessary for analyses were removed. Additionally, any responses with an RT less than 

500ms as well as trials which did not correctly record RT values in SuperLab were removed 

from the data tables prior to analyses. The full process of data import, formatting, and analysis is 

available in R scripts supplemental to this paper. 

After preliminary assessment of the data via calculating accuracy response accuracy and 

response rate figures for each participant and each trial, four out of the total 140 unique trials 

were excluded from all analyses based on an apparent error in SuperLab or the initial coding of 

the experiment wherein responses were not recorded for these trials. The six practice trials at the 

beginning of each experimental run were also removed from the data for all analyses. There was 

no missing data in the SAM rating or demographics data captured via Qualtrics, nor was there 

missing data from the BDI and STAI inventories. The only missing data in the satiation 
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paradigm data were the trials on which no task response was made, which were originally coded 

as 0’s by SuperLab but were converted to NA and marked as “NR” for “no response”, to prevent 

skewing of the RT data from zeros where there was no response made. All analyses were 

conducted via a combination of RStudio (RStudio Team, 2015), JASP (JASP Team, 2019), and 

jamovi software (The jamovi Project, 2019), the latter two of which both run on R code 

environments. 

Descriptive Statistics 

Overall response rate for the task was 98.2%, with 68.9% of all trials correct, 29.3% 

incorrect, and 1.8% no response. Participant response rates ranged from 73.75% to 100% 

(M=98.2%, SD=3.78%), while accuracy ranged from 57.63% to 83.33% (M=70.17% SD=5.39%) 

when a response was made. Average reaction times for each participant ranged from 947ms to 

2098ms (M=1436, SD=277.56). Average reaction time was 1445ms (SD=474.6). 

Main Analyses 

To assess the main hypotheses laid out in the present study, a repeated measures analysis 

of variance was conducted, using satiation condition (primed or satiated) and word type 

excluding neutral (emotion-label or emotion-laden) as within-subjects factors, and valence 

excluding neutral (positive or negative) as the between subjects factor. Including incongruent 

trials induced an imbalanced group structure which prevented the analysis from being conducted, 

and as such, only congruent trials were included in this and subsequent repeated measures 

analyses. The Holm and Huynh-Feldt sphericity corrections were used to adjust df and p-values 

where it was found the ANOVA assumption of sphericity had been violated. These corrections 

were used to adjust for multiple comparisons and avoid inflation of significance test values in 

repeated measures tests (Field, 2017; Maxwell, 1980).  
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There was a significant main effect of priming/satiation (F(1,68)=6.57, p<.05, η² p=.088) 

(see Figure 3), as well as a significant interaction between word type, priming/satiation, and 

valence (F(1,68)=14.28, p<.05, η² p=.174) (see Figure 4). Post-hoc tests for the 3 way interaction 

indicated that primed, positive, emotion-laden words elicited significantly faster RTs than 

negative, emotion-laden, satiated words (t=-4.038, p<.05), though all other comparisons were 

non-significant at p>.05. Planned comparisons testing the main hypotheses in the present study 

were conducted.  A planned contrast t-test to examine the difference between RTs for emotion-

label (M=1386, SD=309.79) and emotion-laden (M=1408, SD=302.15) words indicated no 

significant difference between these two word types, (t(68)=1.11, p=.269),  In addition, a  t-test 

was conducted to compare RTs between the positive and negative words. No difference between 

participants in the positive (M=1400, SD=292.36) and negative (M=1395, SD=245.10) trial 

conditions was found, (t(68)=.07, p=.941).  The planned contrast between primed (M=1375, 

SD=286.87) and satiated (M=1419, SD=325.07) reaction times was significant (t(68)=2.56, 

p<.05).  

A subsequent repeated measures ANOVA which included neutral words was conducted 

to further assess word type and valence effects as they relate to the hypotheses in the present 

study. In this analysis, there was a significant main effect of word type 

(F(1.698,115.492)=35.278, p<.05, η² p=.342) (see Figure 5), a significant interaction of word 

type and priming/satiation (F(1.864,126.755)=4.938, p<.05, η² p=.068) (see Figure 6), and a 

significant interaction between word type, priming/satiation, and participant group 

(F(1.864,126.755)=5.969, p<.05, η² p=.081) (see Figure 7). Planned comparisons assessing the 

hypotheses in the present study indicated that neutral words (M=1604, SD=443.67) elicited 

significantly longer reaction times than either emotion-label (M=1334, SD=442.04)  or emotion-
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laden (M=1338, SD=456.87) words (t(136)=7.654, p<.05). Other planned comparisons indicated 

that there was no significant difference between primed (M=1352, SD=454.71) and satiated 

(M=1379, SD=458.16) trials (t=.989, p=.326), nor was there a significant difference between 

participants in the positive trial group (M=1370, SD=459.36) and the negative trial group 

(M=1364, SD=447.225) (t=.381, p=.704). Post-hoc tests on the interaction between word type, 

priming/satiation, and participant group revealed that for participants seeing positive trials, 

primed emotion-label words elicited faster reaction times than primed neutral words (t=-6.406, 

p<.05) and satiated neutral words (t=-5.304, p<.05). Additionally, satiated emotion label words 

were faster than both primed neutral words (t=-4.716, p<.05) and satiated neutral words (t=-

3.994, p<.05). For participants in the negative trial group, primed emotion-label words were 

faster than primed neutral words (t=-4.841, p<.05) and satiated neutral words (t=-3.660, p<.05), 

and primed emotion-label words were faster for participants in the negative group than primed 

neutral words for participants in the positive group (t=-3.669, p<.05). Finally, for participants in 

the negative trial group, primed emotion-label words were faster than satiated emotion-label 

words (t=-4.038, p<.05). These interactions can also be seen in Figure 7. 

Originally, the BDI and STAI were included to provide a measure of mood state which 

could be used to exclude participants scoring above clinical threshold, to control for potentially 

divergent processing of negative words in the satiation portion of the experiment. After 

collecting the data from these inventories, it was found that a large portion of the sample scored 

above clinical threshold on one or more of the measures (BDI only=19.7%, STAI only=11.3%, 

BDI & STAI=12.5%, Non-Scoring=56.5%). It was decided that all participants would be 

included, adding mood state as a fourth factor in the analyses rather than excluding participants 

based on their scores. In terms of coding this factor, there were a number of viable approaches, 
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but for the main analyses, mood state was coded as a binary factor based on whether a given 

participant scored above threshold on the BDI or not. Further examination of these different 

coding methods will be reviewed later in the discussion of mood state effects. 

Mood state as measured by BDI score was also included in an additional repeated 

measures ANOVA with the aforementioned variables. This analysis again revealed a significant 

main effect of priming/satiation (F(1,66)=5.89, p<.05, η² p=.082) (see Figure 8) and interaction 

between word type, valence, and priming/satiation (F(1,66)=12.48, p<.05, η² p=.159) (see Figure 

9). Planned contrasts run in this analysis indicated similar results to analyses not considering 

BDI score, with a significant difference between primed (M=1375, SD=286.87) and satiated 

(M=1419, SD=325.07) response times (t(66)=2.43, p<.05) and no significant differences 

between emotion-label (M=1386, SD=309.79) or emotion-laden (M=1408, SD=302.15) words, 

positive (M=1400, SD=292.36) or negative (M=1395, SD=245.10) trial group, or scoring 

(M=1416, SD=451.45) or not scoring (M=1344, SD=457.40) on the BDI. Post-hoc tests 

indicated the same significant contrast from the previous analysis (t(66)=-3.89, p<.05), though 

again all other comparisons were non-significant at p>.05.  

The repeated measures ANOVA which included neutral words and BDI scoring showed a 

significant main effect of word type (F(1.703,123.476)=31.521, p<.05, η² p=.323) (see Figure 

10), a significant interaction of word type and priming/satiation (F(1.871,123.476)=4.702, 

p<.05, η² p=.067) (see Figure 11), and a significant interaction between word type, 

priming/satiation, and participant group (F(1.871,123.476)=4.868, p<.05, η² p=.069) (see Figure 

12). Planned comparisons assessing the hypotheses in the present study were similar to previous 

analyses, with neutral words (M=1604, SD=443.67) eliciting significantly longer reaction times 

than either emotion-label (M=1334, SD=442.04) or emotion-laden (M=1338, SD=456.87) words 
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(t(132)=7.263, p<.05). Other planned comparisons indicated that there was no significant 

difference between primed (M=1352, SD=454.71) and satiated (M=1379, SD=458.16) trials 

(t=.989, p=.326), nor was there a significant difference between participants in the positive trial 

group (M=1370, SD=459.36) and the negative trial group (M=1364, SD=447.225) (t=.381, 

p=.704). There was also no significant difference in participants scoring (M=1385, SD=438.05) 

and not scoring (M=1314, SD=452.83) on the BDI. Again, post-hoc testing on the interaction 

between word type, priming/satiation, and participant group revealed a number of significant 

differences, which can be seen in Figure 12. Namely, for participants in the positive trial group, 

primed emotion-label words were faster than primed neutral words (t=-5.984, p<.05) and satiated 

neutral words (t=-4.817, p<.05). Participants in the positive trial group also had faster reaction 

times for satiated emotion-label words than for primed neutral (t=-4.339, p<.05) or satiated 

neutral (t=-3.481, p<.05) words. Additionally, primed emotion-laden words were faster than both 

primed (t=-4.449, p<.05) and satiated (t=-3.380, p<.05) neutral words, and satiated emotion-

laden words were faster than either primed (t=-5.027, p<.05) or satiated (t=-4.193, p<.05) neutral 

words for participants in the positive trial condition. For participants in the negative trial group, 

primed emotion-label words were faster than primed neutral (t=-4.722, p<.05) and satiated 

neutral (t=-3.607, p<.05) words, as well as faster than primed neutral (t=-4.214, p<.05) and 

satiated neutral (t=-3.562, p<.05) words in the positive trial condition. Participants in the 

negative trial group had faster reaction times for satiated emotion-label words as compared to 

primed neutral words in both the negative (t=-4.106, p<.05) and positive (t=-3.951, p<.05) trial 

groups. Primed emotion-laden words in the negative trial group were faster than satiated 

emotion-laden words (t=-3.576, p<.05), as well as primed neutral words in the negative trial 

condition (t=-5.221, p<.05), primed neutral words in the positive trial condition (t=-4.489, 
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p<.05), satiated neutral words in the negative trial condition (t=-4.090, p<.05), and satiated 

neutral words in the positive trial condition (t=-3.837, p<.05).  

As an exploratory analysis, a stepwise regression was conducted on key variables in the 

dataset, including the mood state inventory scores, valence ratings pulled from ANEW, word 

type, and priming/satiation. This regression analysis indicated that, while BDI score, STAI 

score, and Target Word Type were the best predictors of reaction times (all p<.05), the 

resulting model accounted for very little variance in the data, with a pseudo-R2<.01). The 

results of this stepwise analysis can be seen in the included R scripts, but because the variables 

used did not produce good model fit overall, the contribution of this regression to the overall 

findings of the present paper are minimal. 

SAM Rating Analyses 

Once all participant SAM ratings for the words used in the satiation portion of the study 

were compiled, they were compared to expected valence and arousal ratings pulled from ANEW 

(Bradley & Lang, 1999) both numerically and categorically. Of the total 120 words used in the 

study, 20 of them were rated to be in a different valence category from what was expected based 

on ANEW. Of these, two were emotion label, five were emotion laden, and 13 were neutral 

words. Of the miscategorized words, three were negative, four were positive, and 13 were neutral 

valence (see Table 1). In terms of how word valence categories differed in their ratings, all  

seven positive and negative words that were miscategorized were rated as neutral, whereas all 13 

neutral words were rated as negative (see Figure 13). It is worth noting that participants were not 

asked to provide a categorical rating for these words, rather their numerical ratings for each word 

were used to re-categorize them based on commonly used valence cutoffs used in this and other 

studies (Kazanas & Altarriba, 2015b; Kuperman et al., 2014; Vinson et al., 2014) 
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Given that 20 out of the 120 words used were rated to be a different valence category 

than expected based on ANEW values, all previous analyses were re-run after recoding the trial 

characteristics based on the participant provided valence ratings rather than the ones taken from 

ANEW. This did not result in significant changes to the results. Additionally, the above analyses 

were re-run after removing completely any trial which included one or more of the mis-

categorized words across any target word or either pair word. Because the presence of a 

miscategorized word anywhere in the target or pair words resulted in the deletion of the entire 

trial, this deletion reduced the number of trials by about 40%, and disproportionately impacted 

neutral blocks because more than half of the neutral words were miscategorized. As a result, 

these analyses will be disregarded for the purposes of the present paper. While miscategorization 

of the neutral words impacted nearly half of experimental trials, the recoding of those 

miscategorized stimuli had minimal impact on the results of the main analyses. 

Discussion 

The present study sought to characterize the ways in which emotion word type and 

valence may influence processing through the use of a semantic satiation paradigm and a novel 

valence matching task. More specifically, the question of what kinds of semantic characteristics 

can be manipulated via semantic satiation, and by extension whether or not valence can be 

satiated, was of primary interest.  

 Hypothesis 1: Priming & Satiation Effects 

Expected satiation effects were observed via planned contrasts across several analyses, 

though these results were qualified by interactions with other variables. Namely, priming and 

satiation effects were seen primarily on positive emotion-laden words when other variables were 

taken into account. This means that H1, which hypothesized that primed stimuli would elicit 
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faster reaction times than satiated stimuli, was only supported under limited circumstances in the 

present study. This finding implies that neither valence nor word type alone are sufficient to 

predict whether satiation effects will be seen for a given word stimulus. Previous literature 

suggests that satiating a word should result in longer RTs when responding to some aspect of that 

word’s semantics (Lindquist et al., 2006; Tian & Huber, 2010), but these findings were not 

consistently replicated in the present study. This is particularly interesting in that satiation was in 

fact not observed on a large portion of stimuli, including negative, emotion-label, and neutral 

stimuli.  

The lack of observed satiation effects for negative words may be partially supported in 

the literature, potentially reflecting the manner in which negative stimuli capture attention. 

Negative stimuli tend to draw attention more quickly and are harder to disengage from, due to 

increased emotional salience (Estes & Aldeman, 2008; Koster et al., 2005; Kousta et al., 2009; 

Sutton & Lutz, 2018; Vinson et al., 2014; Yiend, 2010). This emotional salience may be much 

harder to satiate, resulting in the lack of observed satiation in the present study. Previous 

satiation literature with negatively-valenced stimuli has found effects based on emotion 

congruence with images of faces (Gendron et al., 2012; Lindquist et al., 2006), though these 

studies did not look at the satiation of negative or positive valence itself, but rather the satiation 

of a particular emotion (e.g., “sad” or “joy”). There have not been other studies which examined 

negative and positive stimuli as a core focus, nor studies which investigate whether a negative or 

positive valence itself can be satiated. 

The observed lack of differences between primed and satiated trials may also be 

compounded by semantic priming acting on the emotional characteristics of the negative words. 

Negative stimuli are known to capture attention automatically and hold attention for longer as a 
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result of their emotional salience (Estes & Aldeman, 2008; Koster et al., 2005; Sutton & Lutz, 

2018). Semantic priming makes the semantic elements of a primed word more accessible, often 

resulting in faster reaction times. It may be the case that priming a negative word also primes its 

heightened emotional salience, in a sense amplifying attentional capture effects and making the 

stimulus even harder to disengage from. Few studies have analyzed the effects of priming on 

negative words in particular, but Gohier et al. (2013) found that negative words exhibited 

significantly reduced priming effects for female participants. This supports the current finding 

that, at least under certain conditions, negative words may behave differently in a paradigm 

utilizing semantic priming when compared to positive or neutral stimuli. As a result, reduced 

satiation effects for negative words combined with expected slower processing of negative words 

may have combined to obscure expected priming and satiation differences. 

Hypothesis 2: Valence Effects 

It was hypothesized in H2 that negative words would exhibit slower reaction times than 

positive words across satiation and word type conditions. These effects were, by and large, not 

supported in the present findings, with the exception of the differences found between primed, 

negative, emotion-laden words and positive, emotion-laden, satiated words. Previous literature 

suggests that because semantic information is what is being manipulated via the satiation 

paradigm, it may be possible to satiate positive or negative valence in addition to just a specific 

emotion like sadness or anger (L. Smith & Klein, 1990; Tian & Huber, 2010). The only semantic 

characteristic varying systematically in the present study was valence, and no studies have 

indicated that word type can be satiated in and of itself. The relative lack of significant findings 

may indicate that, while semantic information is an important mechanism by which semantic 
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satiation operates, valence itself may not be sufficient to elicit semantic satiation effects in the 

present paradigm. 

One interesting finding in the study was the relatively large proportion of neutral words 

which differed in their valence (and as a result, word-type) based on participant valence ratings 

versus ANEW valence ratings. Of the 40 neutral words used in the study, 13 of them were 

categorized as negatively valenced by participants, potentially indicating that the ANEW ratings 

aren’t robust in all individuals, or with samples below a certain size. While ratings in the present 

study were collected after all experimental trials had been completed, the word ratings from all 

participants were considered in calculating the averages. Participants in both the positive and 

negative trial conditions consistently tended to rate neutral words as negative. This means it is 

unlikely that the differences observed were due to the influence of the trials presented to 

participants. While it is not entirely clear exactly why neutral words were rated as negative, 

recoding the trials based on participant-provided valence ratings did not significantly change the 

results of the main analyses. This may suggest that while participants have a particular response 

to a given word in the context of a brief exposure during an experimental trial, explicitly asking 

them to rate the same word in the absence of any time window or external task may elicit a 

different response. That being said, the analyses and findings in the present study were robust to 

the differences in valence ratings observed. 

Hypotheses 3 & 4: Word Type Effects 

Neutral words had slower RTs overall than emotion-label and emotion-laden words, with 

no significant differences between emotion-label and emotion-laden words. This supports H4 

laid out in the present study, though predicted word type differences between emotion-label and 

emotion-laden words as stated in H3 were not found. Based on these findings, only a portion of 
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the hypotheses laid out for the present study were supported, namely that neutral words exhibited 

smaller satiation and priming effects compared to emotion-label and emotion-laden words. It was 

originally predicted that emotion-label words would exhibit the largest processing differences 

based on valence and satiation condition, with emotion-laden words showing smaller effects and 

neutral words showing even smaller, or no effects.  

These predictions were based on previous studies which focused on processing 

differences between emotion-label and emotion-laden words. The studies which found word type 

differences used a variety of tasks and experimental paradigms, including masked and unmasked 

LDT (Havas et al., 2007; Kazanas, 2013), affective priming paradigms (Kazanas & Altarriba, 

2015b), rapid serial visual processing paradigms (Knickerbocker & Altarriba, 2013), affective 

Simon tasks (Altarriba & Basnight-Brown, 2011), as well as a range of tasks alongside ERP data 

collection (Wu et al., 2019; Zhang et al., 2017, 2018; Zhang, Teo, et al., 2019; Zhang, Wu, et al., 

2019). All of these studies looked specifically at the word type distinction and used more well 

established tasks to evaluate processing differences as compared to the task used in the present 

study. That being said, there are a number of studies which do not find differences between 

emotion-label and emotion-laden words. Studies examining ERP (Zhang et al., 2017) and 

hemispheric processing (Martin & Altarriba, 2017) have failed to find robust differences 

between emotion-laden and emotion-label words, or have only found differences when 

considering specific factors, such as valence or task characteristics. This suggests that the 

emotion word type distinction may only be relevant to certain processing tasks, and not 

influential in every paradigm. Additionally, the semantic satiation paradigm has been used with 

emotion-specific satiation effects, such as satiating “sad” to impact reaction times to a 

subsequently presented sad face (Lindquist et al., 2006), but not with word type as a main 
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variable of interest. This may speak to the propriety of using semantic satiation to assess word-

type differences. 

Neutral words did exhibit smaller effects than either emotion word type, as predicted, but 

emotion-laden words resembled emotion-label words much more than they did neutral words. 

The difference between overall reaction times between neutral words and the other emotion word 

types was larger than expected, and this may be due to several factors. The slower processing of 

neutral words has been previously demonstrated by studies looking at the manner in which 

valence affects word processing (Kousta et al., 2009; Vinson et al., 2014; Yiend, 2010), and 

these studies emphasize the reduced attention captured by neutral stimuli as compared to 

valenced stimuli. Neutral words may also be harder to categorize as belonging to a particular 

valence within a short response window, since they may not immediately be recognized as 

belonging to either a positive or negative valence category. Finally, neutral words differed much 

more frequently in their participant-provided ratings versus their ANEW ratings. This seems to 

indicate much more ambiguity in evaluating the valence of neutral words, potentially leading to 

longer reaction times and less accurate categorization. Ratings of neutral words could be 

impacted by the repeated presentation of valenced words prior to rating, such that participants 

shown repeated negative words may rate neutral words more negatively, for example. The 

myriad of factors potentially influencing the perception and processing of neutral words make it 

difficult to attribute any one as the main factor driving observed differences in the present study. 

Mood State Effects 

Analyses based on mood state mood state were included in the present study after 

determining that a significant portion of the sample scored above clinical threshold on one or 

more of the inventories used. The inclusion of mood state did not significantly alter the results of 
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the main repeated measures analyses, though it was also included in exploratory regression 

analyses as a continuous variable. It was possible to include the mood state measures in the 

present study in a number of different ways for the purposes of analysis. In the above repeated 

measures analyses, mood state was included as a binary factor, separating participants into 

groups based on whether they scored on the BDI. This coding approach was most supported in 

the literature, which emphasizes the influence of depressive symptomologies on processing of 

negative stimuli (e.g., Koster et al., 2005). Based on previous literature indicating that depression 

as measured by the BDI should be the main driving factor behind processing differences, the 

BDI binary coding method was considered the most sound approach for the main analyses. 

One additional coding method for mood state is based on whether a given participant 

scored on one or more of the mood state inventories used. This method would minimize the 

impact on group size at the cost of confounding differences due to depression as measured by the 

BDI and anxiety as measured by the STAI, as well as effects from participants who scored on 

both inventories. Exploratory comparisons of the BDI binary and overall scoring binary recoding 

methods against the 4-level factor coding indicated that the two binary recoding methods were 

not different from one another in overall significance of main effects and interactions, and so 

only the BDI scoring binary was used for the main analyses. 

Novel Task in the Present Study 

The present study utilized a novel task in the satiation paradigm, here called the paired 

valence match task. This task involved evaluating the valence of two simultaneously presented 

words, and responding based on whether the valence of these words was the same or different, 

regardless of the primed or satiated target word’s valence. Other tasks, such as the LDT, have 

been shown to be insensitive to semantic satiation (Cohene et al., 1978; Neely, 1977; Smith, 
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1984), and simple category membership tasks often used in satiation literature (Kounios et al., 

2000; Smith, 1984; Smith & Klein, 1990; Tian & Huber, 2010) did not allow for evaluation of 

word type or valence differences in the words used in the present study.  

One of the central questions of the present study was whether a given valence can be 

satiated, and how the effects of this satiation may differ based on word type. Assessing this 

question required that the task be word based, require evaluation of at least the valence 

characteristics of the words used, and not rely on simple category membership. As a result, the 

paired valence match task was created and used for the present study. Analyses of accuracy data 

for each participant and each trial within the paradigm indicated that overall accuracy was much 

lower than commonly used tasks in satiation studies, which typically use an accuracy cutoff of 

90% (Tian & Huber, 2010). In this task, our accuracy ranged from 57.63% to 83.33% 

(M=70.17%, SD=5.39%), with no participants below chance and no participants above 85% 

accuracy, despite a very high response rate for most participants (M=98.2%, SD=3.78%). The 

apparent difficulty of this task may have obscured some expected effects in the present study, 

and more studies may be necessary to validate the applicability of this task to satiation or other 

paradigms.  

The observed differences in valence ratings between ANEW and participant responses 

may also be an artifact of the present task. Participant ratings provided after experimental trials 

indicated a large proportion of neutral words were perceived as negative. While participants 

responded in this way when explicitly asked to rate valence characteristics, the results of 

experimental analyses did not significantly change when the trials were re-coded according to 

participant ratings. This suggests that the ratings of valence may differ from how the words are 

processed and perceived in the midst of an experimental trial, or how they’re processed in the 
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pair valence match task specifically. These differences merit further exploration in the context of 

the paired valence match task as well as in other tasks using valence and other word 

characteristics. 

It is difficult to say whether the task, or the satiation paradigm, for that matter, is 

sensitive to emotion word type differences as examined in the present study. Finally, the task 

used introduced another set of details which may have impacted the lack of expected effects 

observed in the present study. On each trial, participants were required to evaluate whether the 

word pair on screen had matching or mismatching valences. This, combined with previous 

semantic manipulation via the semantic satiation paradigm may have made the task relatively 

difficult to complete accurately in the provided timeframe. Moreover, its entirely possible that 

the placement of pair words on screen impacted reaction times, allowing the semantic 

characteristics of one word to be the driving factor behind observed differences. Even though 

participants had to read both pair words, they likely always read the top word before the bottom 

word, and this could have introduced additional variance into the RT data. 

These considerations, combined with lower accuracy ratings for the task used in the 

present study indicate the necessity of further testing of this task. Using this task with a wider 

range of paradigms would be useful to examine the kinds of factors that interact with the task 

characteristics, such as the semantic satiation manipulation did here. The kinds of information 

that must be evaluated for the successful completion of the task may also be worth exploring, 

such as using non-emotional category membership as a match/mismatch criterion, or adapting 

other tasks such as LDT into a pair match format. 

Implications for PDP Models of Word Processing 
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The findings in the present study are also situated within a larger body of literature on the 

influences of valence on word processing. This research has largely emphasized the role of 

valence as a driving influence on processing more so than arousal, though arousal has been 

shown to be more relevant to certain processes. The present study controlled for the arousal of 

words used for stimuli, and therefore arousal will not be discussed. In terms of valence, the 

present study’s findings suggest that while valence does have an impact on word processing in 

some cases, there are other factors, especially given the task used and other experimental design 

features, which may overshadow valence’s effects. Valence’s effects varied based on word type 

and semantic manipulation, indicating that non-valence related characteristics were at least as 

influential as valence. These findings point to factors besides valence as driving observed 

processing differences. 

Valence was used as a characteristic of interest for this reason, as previous studies have 

not considered whether valence itself can be satiated, nor whether that satiation can be carried 

over different word types and emotions within a larger valence category. Effects from priming 

and satiation manipulations used in this paradigm were seen on a subset of trials trials, but as 

widely as may have been expected. This raises the question of why not all stimuli exhibited the 

expected effects, or what other factors may have been at play to mask those effects. As 

previously discussed, the salience and attention capturing nature of negative stimuli may make 

them less susceptible to satiation via valence as opposed to a more specific negative emotion. 

The relative complexity of negative emotions compared to positive emotions may also be a 

factor in this case.  

Positive emotions are much more limited in the range of characteristics they represent, 

with “happy” being a central emotion and many other positive emotions being variations on 
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“happy” with slightly different nuances (e.g., “contentment”, “joy”). Negative emotions on the 

other hand constitute a much broader category, ranging from high arousal “angry” and “rage” to 

lower arousal “sad” and “dejected” (Russell, 1980). This difference in category size may be a 

factor contributing to the observed lack of satiation in a range of stimuli, as it is possible that 

satiating negative valence is not specific enough to act on the wide range of possible associations 

within that valence concept via PDP model activation. Within a PDP model of word processing, 

the repeated activation of negative emotional characteristics may not be sufficient to exhaust 

those connections as would be expected in semantic satiation, and may instead keep them more 

accessible as would be expected in repetition priming. This finding alone necessitates further 

study, as there is virtually no literature looking specifically at valence categories and semantic 

satiation in words. 

One of the goals of the present study was to contribute to word processing models, and 

inform what kinds of emotional characteristics are necessary to consider when looking at word 

processing. Current models often leave out significant considerations to emotional content, and 

the present study shows that any number of emotional characteristics are important to consider in 

word processing, and makes a case for the necessity of considering these characteristics 

simultaneously. As far as PDP models are concerned, the present study found some effects which 

were well explained by existing understanding of semantic activation in a PDP model, including 

semantic satiation effects and the influence of a range of characteristics on the retrieval of a 

given word from the lexicon. 

Conclusion 

To summarize, the present study found inconsistent support for expected priming and 

satiation differences (H1), no consistent differences in RTs based on word valence (H2), 
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emotion-label and emotion-laden words did not differ significantly in observed processing 

differences (H3) and that neutral words elicited slower RTs than either emotion-label or 

emotion-laden words (H4). Some of the central questions the present study sought to answer 

focused on just what aspects of a word’s semantic information can be manipulated, and how 

better understanding these characteristics may contribute to word processing models. The 

theoretical background of these questions is based in PDP models of word processing. These 

models propose that all semantic characteristics of a word are stored separately in the lexical 

system, and accessing a particular word in the lexical system is actually a result of activating all 

or most of the individual features of that word (Lupker, 2008). This approach to word processing 

frames nicely many of the present findings, and helps to better synthesize them into more 

practical insights about how we process emotional content in words. 

The fact that emotional stimuli are extremely commonplace in our everyday lives 

necessitates discussion of how the present findings may be incorporated into other areas of study 

as well as applications beyond research. Perhaps most immediately relevant to the present study 

is the use of emotional language in inventories used to assess for mood disorders, as well as in 

other psychological assessment tools. The use of more direct, emotion-label word heavy 

language may impact responses on such tools, and in the same vein use of emotion-laden words 

as a way to avoid emotion-label words may not be entirely free of influence on responses. Its 

important to consider the ways in which we construct language-based assessments of emotional 

state and other measures. One of the main findings of the present study related mood state of the 

participants to emotion word processing, and these findings are very much applicable to any 

number of psychiatric and psychological fields, as well as more broadly to fields dealing with 

natural language processing. Considering the use of emotional language as a communicative 
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tool, it may be possible to integrate findings in the present study into artificial intelligence 

applications. A computer which is able to better understand what emotional information is 

important for communication will be better able to understand and communicate with human 

beings at large. 
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Table 1. Word characteristics where participant ratings differed from ANEW ratings 

categorically 
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Figure 1. Position of emotion category labels according to valence (x axis) and arousal (y axis) 
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Figure 2. Example experimental trial 
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Figure 3. Main effect of priming/satiation, with error bars showing standard error (excluding 

neutral & mood state) 

  



SATIATION IN EMOTION-LABEL AND EMOTION-LADEN WORDS           82 

   
 

 

Figure 4. Interaction between word type, priming/satiation, and participant group, split by 

participant valence group, with error bars showing standard error (excluding neutral & mood 

state) 
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Figure 5. Main effect of word type, with error bars showing standard error (including neutral , 

excluding mood state) 
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Figure 6. Interaction between word type and priming/satiation, with error bars showing standard 

error (including neutral , excluding mood state) 
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Figure 7. Interaction between word type, priming/satiation, and participant group, split by 

participant valence group, with error bars showing standard error (including neutral , excluding 

mood state) 
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Figure 8. Main effect of priming/satiation, with error bars showing standard error (including 

BDI, excluding neutral) 
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Figure 9. Interaction between word type, priming/satiation, and participant group, split by 

participant valence group, with error bars showing standard error (including BDI, excluding 

neutral) 
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Figure 10. Main effect of word type, with error bars showing standard error (including BDI & 

neutral) 
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Figure 11. Interaction between word type and priming/satiation, with error bars showing 

standard error (including BDI & neutral) 
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Figure 12. Interaction between word type, priming/satiation, and participant group, split by 

participant valence group with error bars showing standard error (including BDI & neutral) 

 

 

 

  



SATIATION IN EMOTION-LABEL AND EMOTION-LADEN WORDS           91 

   
 

 

Figure 13. Categorical ANEW valence ratings vs participant provided valence ratings, where 

rated category differed from ANEW 
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Appendix 1. Stimuli words with characteristics taken from ANEW and ELP
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