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Abstract
This research used the progressive demasking paradigm to investigate whether perceptual
word identification is facilitated by semantic information. Experiment 1 revealed faster
identification for taboo than neutral words. Experiment 2 revealed faster identification for
taboo than emotionally-comparable non-taboo words, whereas the difference with respect to
neutral words was possibly mitigated by list-wise factors related to list composition.
Moreover, the facilitation for taboo words was impervious to habituation. The taboo
connotation advantage seemingly originates from the attentional capture triggered by
tabooness, a socio-culturally determined semantic feature that, under appropriate contextual
conditions, modulates perceptual word identification. Our results suggest that a) semantic
processing is a pervasive component of any task involving word processing, and b) when
semantic information does not hinder the main task, it may influence even the earliest stages

of word perceptual identification.
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Extracting information from visual stimuli is fundamental to many of our interactions with
the environment. This process depends on attentional dynamics, which modulate our
subjective awareness of the surrounding stimuli (e.g., Lamme, 2003; Sergent et al., 2013) by
selectively focusing our attentional resources on specific sources of information as a function
of the ongoing goals. Certain stimulus properties are particularly salient and may thus benefit
from a favored interaction with attentional resources. This is the case, e.g., of emotional
stimuli (e.g., emotional faces, or threatening stimuli like a snake), which rapidly capture our
attention (e.g., Hodsoll et al., 2011; Ohman & Mineka, 2001), thereby quickly reaching
subjective awareness (e.g., Gayet et al., 2016; Yang et al., 2007), possibly due to their
relevance for survival.

The relation between stimulus significance and attention becomes more ambiguous
when considering symbolic stimuli. A paradigmatic example is language. From a
phylogenetic perspective, words have no inherently relevant meaning, when considered as
perceptual objects. For example, the word snake is not always associated with an immediate
danger and can appear in several unthreatening contexts. Relatedly (and unlike non-symbolic
emotional stimuli), emotional words have shown inconsistent effects on participants’
behavioral performance. Specifically, emotional connotation has been associated to: a) both
facilitation (e.g., Kousta et al., 2009) and interference in word recognition (e.g., Estes &
Adelman, 2008), b) either enhanced (Anderson, 2005) or undistinguishable (e.g., Mathewson
et al., 2008) attentional capture compared to neutral connotation, and c) earlier (Sklar et al.,
2012) or equal (e.g., Rabagliati et al., 2018) availability to subjective awareness compared to
neutral stimuli. These inconsistencies are even more noteworthy when considering the
similarities across the studies reporting contrasting results. For example, both Kousta et al.
(2009) and Estes and Adelman (2008) employed a visual lexical decision task, with positive

and negative English words as stimuli. Thus, the effects triggered by emotional words appear



less consistent and more elusive than those observed with pictorial stimuli (e.g., Hinojosa et
al., 2009; Kensinger & Schacter, 2006).

A different scenario emerges when considering a specific category of symbolic
stimuli, that is taboo words. These are socially inappropriate terms including insults, slurs,
sexual and scatological referents, as well as terms referring to physical or psychological
deviations. Taboo words tend to be emotionally connotated, being typically characterized by
high arousal (and often low valence; Sulpizio et al., 2024). Furthermore, their public use is
restricted or even sanctioned, and it is precisely this prohibition that distinguishes taboo from
other types of words (e.g., Jay, 2009). Research has shown that taboo words are processed
more slowly than non-taboo ones in tasks involving word processing (e.g., Stroop paradigm:
Bertels & Kolinsky, 2016; MacKay et al., 2004; lexical decision: Carretié et al., 2008; Madan
et al., 2017; Scaltritti et al., 2021; Sulpizio et al., 2019; 2022; reading: Sulpizio et al., 2024).
Critically, these interference effects have been linked to attentional capture: Because of its
salience, the taboo connotation would operate as a prepotent semantic feature that captures
participants’ attention, at the expense of the ongoing task (e.g., Scaltritti et al. 2021; Sulpizio
et al., 2022; for alternative interpretations, see, e.g., Dhooge & Hartsuiker, 2011; Williams &
Evans, 1980). Clearly, this interpretation hinges upon the notions of a) an early semantic
access during visual word recognition (e.g., Balota & Yap, 2016; Harm & Seidenberg, 2004;
Pulvermuller et al., 2009; Sulpizio et al., 2022; Whiting et al., 2017), b) the relevance of
attentional factors in visual word recognition (e.g., Besner et al., 2016), and c) the perspective
of a flexible lexical processor (Balota & Yap, 2016), in which attentional-control systems
adaptively weighs the emphasis on different information codes (i.e., orthographic,
phonological, semantic) depending on situational demands.

Taboo-driven attentional capture has gained significant insights from studies

exploiting taboo words to investigate the dynamics of temporal attention. For instance, the



attentional capture exerted by taboo connotation has been observed in studies examining the
attentional blink phenomenon — a temporary deficit in reporting stimuli presented in rapid
succession. In this paradigm, when a taboo word is the first of two consecutive to-be-reported
targets, participants are more likely to miss the second target (i.e., tabooness induces a larger
attentional blink), compared to when the first word is emotional (but non-taboo) or neutral.
Instead, when a taboo word appears as the second target, participants are more likely to detect
it (i.e., tabooness reduces the attentional blink; e.g., Anderson, 2005; Mathewson et al.,
2008). Both phenomena highlight the attentional capture elicited by taboo words, suggesting
that these stimuli demand a greater allocation of attentional resources, likely due to their high
arousal and relevance (cf. Scherer, 2001; Schimmack & Derryberry, 2005). This heightened
attention may, in turn, facilitate their access to awareness (Anderson, 2005; Schimmack,
2005; Lang et al., 1993).

A direct consequence of attentional capture and prioritized access to awareness would
be an enhanced performance when the task goals focus on perceptual identification, due to an
attention-driven boost in perceptual processing (e.g., Carrasco et al., 2004; Moray et al.,
1976; Pinzmetal et al., 1998). Based on these premises, perceptual identification should be
easier for taboo words than for non-taboo words. To test this hypothesis, the present study
employed the progressive demasking paradigm (Grainger & Segui, 1990) across two
experiments. In this paradigm, a mask (i.e., a series of #) and a word are alternated on the
screen over a series of presentation cycles. All cycles have the same duration but, as the trial
unfolds, the duration of the word progressively increases by a constant interval at the expense
of the mask duration. Participants are instructed to press a button as soon as the word is
identified. Crucially, the progressive demasking task primarily relies on visuo-perceptual
identification processes (Grainger & Segui, 1990; Schreuder and Baayen, 1997), as it focuses

on the exact recognition of the to-be-identified words. The identification (with an overt



report) of a unique lexical entry makes the task different from the lexical decision paradigm,
in which responses are driven also by the familiarity with the stimulus (e.g., Balota &
Chumbley, 1984), the summed activation of different lexical candidates within the lexicon
(e.g., Carreiras et al., 1997; Grainger & Jacobs, 1996), and, more generally, any information
that becomes promiscuously available to the decision mechanism beyond the activation of the
target entry in the orthographic lexicon (Mahon & Caramazza, 2008). Also, compared to
reading aloud, the progressive demasking task does not require an overt vocal response,
which may emphasize the dimension of social inappropriateness and related interference
effects (e.g., Sulpizio et al., 2024).

In the present study, we presented taboo words and compared them with non-taboo
ones. We hypothesized that, in the context of an experimental task hinging upon recognition
under conditions of limited visibility, taboo words would be recognized earlier than non-
taboo words due to an attention-driven boost in perceptual processing. Such a finding would
highlight the interactions between semantics and attention during visual word identification.

As a second step, we explored whether the expected facilitation induced by taboo
connotation is subject to habituation. Habituation to taboo effects has been reported across
various paradigms, with taboo interference decreasing over the course of the experiment (e.g.,
Stroop: MacKay et al., 2004; lexical decision: Sulpizio et al., 2022; reading aloud: Sulpizio et
al., 2024). However, such effects have not been observed in paradigms that more directly
assess attentional processes (as, e.g., the attentional blink; Arnell et al., 2007; Mathewson et
al., 2008), where the attentional capture elicited by taboo words appears to persist over
relatively long periods. Based on this evidence, we hypothesized that any potential
facilitation for taboo words would remain stable across trials without habituation. This
prediction, driven by previous evidence from attentional tasks, is also grounded in the notion

that habituation functions as a filter for distracting yet irrelevant information (e.g., Cowan,



1999), preventing limited cognitive resources from being allocated to goal-irrelevant
information. Clearly, while this filtering mechanism may contribute to the attenuation of
interference effect in tasks where taboo connotation hinders performance (e.g., lexical
decision or Stroop tasks; e.g., Sulpizio et al., 2022; Scaltritti et al., 2022), it may not apply
when the taboo connotation enhance processing, as expected in the present study.

We tested our hypotheses in two experiments using the progressive demasking
procedure. In Experiment 1, we used taboo and neutral words, with the two categories of
stimuli being comparable for the main psycholinguistic properties except for affective
properties (i.e., valence and arousal). In Experiment 2, we included an additional set of
control words alongside the stimuli from Experiment 1, plus filler words. Control words were
comparable to taboo words also for affective properties, but did not carry the social
restrictions associated with taboo words. Filler words were comparable to neutral words for
affective properties, and were included to keep the same proportion of affectively and non-
affectively connotated words, exactly as in Experiment 1. By including control words, we
aimed to isolate the specific contribution of taboo connotation in attentional-driven
perceptual facilitation, over and above affective features.

Experiment 1

Methods

Participants
Forty students of the University of Milano-Bicocca took part in the experiment (31 females,
mean age = 22.60; SD = 1.76). They were all Italian native speakers, and reported normal or
corrected-to-normal vision and no history of learning disabilities. Participants received course
credits for their participation. The study was evaluated by the local commission for minimal-
risk studies of the Psychology Department at the University of Milano-Bicocca (protocol nr.:

RM-2020-237).



The sample size was decided on the basis of recent recommendations in the field
(Brysbaert, 2019; Brysbaert & Stevens, 2018), indicating that adequate power within repeated
measure RT experiments can be attained with (at least) 1,600 observations per condition (our
experiments had 2,800 observations per condition). Additionally, sample size is consistent
with our previous in-lab experiments on taboo words (Scaltritti et al., 2021; Sulpizio et al.,
2024) and with previous experiments using progressive demasking (e.g., Dufiabeitia et al.,
2008; Ferrand et al., 2011). Data are fully available at osf.io/3tfzc
Stimuli
Seventy taboo words and 70 non-taboo words were selected. Taboo words (e.g., cazzo, dick)
were selected from ITABOO (Sulpizio et al., 2020), a database containing Italian taboo
words together with ratings of several semantic dimensions. Neutral (non-taboo) words were
selected from the Italian adaptation of the Affective Norms for English Words database
(Montefinese et al., 2014). Taboo and neutral words were selected in order to be comparable
across the main psycholinguistic variables known to affect word processing. Taboo and
neutral words differed on valence and arousal, with taboo words being both more negative

and more arousing than neutral ones (see Table 1).

Table 1

Psycholinguistic variables of the stimuli used Experiment 1.
Variables Taboo Neutral p value
Frequency (log) 8.90 9.63 14
Imageability 6.28 6.63 13
Concreteness 6.47 6.61 .53
Valence 3.96 6.07 <.001
Arousal 5.18 4.48 <.001
N. of Letters 7.23 7.19 .87

OLD20 2.16 2.02 24




Note. OLD = orthographic Levenshtein distance (Yarkoni et al., 2008) and Frequency values
(log-transformed) were taken from the SUBTLEX-IT database (Crepaldi et al., 2013).
Concreteness, imageability, valence, and arousal scores were taken from ITABOO (Sulpizio
et al., 2020) and the Italian adaptation (Montefinese et al., 2014) of the Affective Norms for
English Words database (Bradley & Lang, 1999) for taboo and nontaboo words, respectively.
Apparatus and Procedure

The experiment was controlled via the E-Prime 3 software (version 3.0.3.82) running on a
computer desktop. Participants sat in front of the computer screen at a distance of about 60
cm, and were instructed to press the spacebar as soon as they could recognize a word.

All stimuli were presented in a single block, in a fully randomized order. Stimuli were
presented in lower-case on the centre of the screen, in 18-point in Courier-new font, in black
against a white background. Each trial cycle was composed of a word immediately followed
by a mask of hash marks of the same length. During the trial, the word-mask sequence was
sequentially repeated and, at each repetition, the duration of both the word and the mask was
jointly manipulated by slightly increasing the word duration, and slightly decreasing the mask
duration. During the trial, the total duration of the word-mask pair was held constant at 333
ms. At each successive iteration, the duration of the word increased by 13 ms (one refresh
cycle, 75 Hz) whereas the duration of the mask decreased by the same amount. Thus, within
each trial, at the first presentation the word and the mask were displayed for 13 ms and 320
ms respectively, at the second presentation they were displayed for 26 ms and 307 ms, and so
on. The sequence was repeated until the participant response or until when the word was
presented for all the 333 ms interval. Response latencies were measured from the beginning
of the first word-mask pair presentation until the participant’s response. After their response,
participants were also asked, with no time limit, to type in the word they have just seen. In
case of mistyping, they could delete and type the word again. Participants could initiate the

next trial by pressing the spacebar. The whole experiment lasted ~15 minutes.

Statistical analyses
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Reaction times (RTs) were analyzed via linear mixed effects models and response accuracy
via generalized linear mixed effects models, using the Ime4 library (version 4_1.1-21; Bates
etal., 2015) in R (version 4.2.2, R Core Team, 2022). Figures were made using ggplot2
package (version 3.4.1, Wickham, 2016). Word category (taboo vs neutral) was included as
fixed factor, and participants and items as random intercepts. Fixed effects were assessed via
likelihood ratio tests, by comparing the model in which the fixed effect under examination
was present vs. the model in which it was absent. RTs analyses were conducted on correct
responses only, whereas accuracy analyses were conducted on the whole dataset.

Results
Two participants were discarded, one because of excessive errors (i.e., mistyped words, >
80% of responses) suggesting very low task compliance, and one because of excessively slow
response latencies (more than 2.5 SD from the sample mean).

The pattern of RTs is represented in Figure 1. The analysis of RTs showed that word
category approached significance (y?[1] = 3.81, p = .05), with taboo words being recognized
faster than neutral ones (b = -64.83, SE = 33.12, t = -1.96). To further test the reliability of
this finding, we refitted the model after having removed as outliers those observations
displaying a residual error above 2.5 SD (e.g., Baayen et al., 2008). The refitted model
showed a fully significant effect of word category (?[1] = 5.30, p =.02; b = -69.93, SE =
30.20, t = -2.31)%. We also estimated the Bayes Factor (BF) for the effect of word category.
Specifically, we subtracted the Bayesian Information Criterion (BIC) of the model featuring
the fixed effect of word category from the one taken from the null model (only random

intercepts), thus obtaining the delta BIC. The BF was then computed following the formula

1 Note that the same model run on log-transformed RTs (and without outlier removal) showed again a
significant effect of word category (¥*[1] = 4.94, p = .02, b =-0.036, SE = 0.016, t = -2.23), offering converging
evidence for the reliability of the effect.
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exp(deltaBIC/2) (Raftery, 1995; Wagenmakers, 2007). The obtained BF was 7.72, which
indicates strong evidence for the presence of the effect.

The proportion of correct responses was .98 and .97 for taboo and neutral words,
respectively. Although the pattern is in line with the notion of a taboo-driven facilitation, the
analysis of accuracy did not show any effect (y?[1] = 2.003, p =.15,b =0.39, SE=0.27,z =
1.42), possibly due to the overall high levels of response accuracy across participants in the

task.

3000

2500+

RTs

i —
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Figure 1. RTs for the two categories of words in Experiment 1. Large points represent by
participants mean scores (neutral words: 1860 ms; taboo words: 1802 ms). Error bars indicate
95% confidence intervals across individuals. Small points represent individual means, with
lines connecting observations from the same participant.

To investigate habituation, we ran the same analysis as above by also including trial
progression and its interaction with word category as fixed factors. The analysis showed no
sign of interaction (y?[1] = 1.09, p = .29). The effects of word category (*[1] = 3.98, p = .04,
b = -65.44, SE = 32.72, t = -2.00) and trial progression were significant (* [1] = 340.44, p

<.001, b =-2.43, SE = 0.13, t = -18.76).



12

Experiment 2
Participants
Forty students from the University of Milano-Bicocca took part in the experiment (22
females, mean age = 22.50; SD = 3.55). Participants were all Italian native speakers, and
reported normal or corrected-to-normal vision and no history of learning disabilities. They
received course credits for their participation, and none of them participated in Experiment 1.
Materials
The same taboo and neutral words of the previous experiment were used. A third set of 70
control words (e.g., vittima, victim; henceforth negative words) was also selected from the
Italian adaptation of the Affective Norms for English Words database (Montefinese et al.,
2014).

Control words were matched with taboo and neutral words on several
psycholinguistic variables. Control and taboo words only differed in terms of social
appropriateness, and both differed from neutral words on valence and arousal, being overall
more negative and more arousing than neutral words (see Table 2).

A new set of 70 neutral (i.e., non-emotional and non-taboo) words were also included
as fillers. In this way, half stimuli were emotionally salient (i.e., the taboo and the emotional
words) and half stimuli were emotionally neutral (i.e., the neutral and the filler words). This
allowed us to keep the proportion of emotional and non-emotional words equal to the one in
Experiment 1. Filler words were matched with neutral words on (log) frequency, length,
valence, and arousal (all ps >.13). As other variables were not controlled, filler words were

not included in the analyses.
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Table 2

Psycholinguistic variables of the experimental stimuli used in Experiment 2.
Variables Taboo Neutral Control p value p value p value

TbvsNeu TbvsCtr NeuvsCtr

Frequency (log) 8.90 9.63 9.12 14 .65 34
Imageability 6.28 6.63 6.51 13 13 .63
Concreteness 6.47 6.61 6.23 .53 .26 10
Valence 3.96 6.07 4.19 <.001 .30 <.001
Arousal 5.18 4.48 5.36 <.001 14 <.001
N. of Letters 7.23 7.19 7.57 .87 .26 21
OLD20 2.16 2.02 2.12 24 17 37

Note. Th = taboo; Neu = neutral; Ctr = control. OLD = orthographic Levenshtein distance and
Frequency values (log-transformed) were taken from the SUBTLEX-IT database (Crepaldi et
al., 2013). Concreteness, imageability, valence, and arousal scores were taken from ITABOO
(Sulpizio et al., 2020) and the Italian adaptation (Montefinese et al., 2014) of the Affective
Norms for English Words database (Bradley & Lang, 1999) for taboo and nontaboo words,
respectively.
Apparatus and Procedure
The same as in Experiment 1. The only difference was in the duration of the experiment,
which was ~30 minutes.
Results

One participant was discarded because of extremely slow response latencies with respect to
the sample (participant’s RTs were slower than 2.5 SD from the sample mean).

The pattern of RTs is represented in Figure 2. The analysis of RTs showed a main

effect of word category (y?[1] = 7.51, p = .02)2. Pairwise comparisons (Bonferroni corrected)

showed that control words were slower than taboo words (b = 78.80, SE = 31.90,t = 2.46, p

2 The effect of word category is significant also after outlier removal (applied as in Experiment 1, ¥?[1] = 6.39, p
=.04), and when the model is run on log-transformed RTs (and without outlier removal, ¥?[1] = 6.62, p = .03).
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=.04). No difference emerged between control and neutral words (b = 73.21, SE =31.90, t =
2.29, p = .06), and taboo and neutral words (b = 5.59, SE = 31.90, t =0.17, p = .98)°.
Proportion of correct responses were .95, .96, and .97 for control, neutral, and taboo
words, respectively, being numerically in line with the pattern of RTs. However, word
category failed to reach conventional significance (y* [1] = 5.40, p = .06) in the analyses of
accuracy, possibly because of the very high levels of performance consistently displayed

across participants in this task.

3 Since two stimuli (heroin, fat) in the control words category might be considered as taboo (at least according
to a more recent database of taboo words, Sulpizio et al., 2024, we re-run the analysis recategorizing these
two items as taboo. The overall pattern of the new analyses parallels the original one, although now the
contrast between control and neutral words reached conventional significance (main effect of word category:
x2[1] =9.41, p = .009; post-hoc comparisons: control vs taboo words: b = 90.07, SE =31.80, t = 2.83, p = .01;
control vs. neutral words: b = 80.13, SE =32.00, t = 2.50, p = .03; taboo vs neutral words: t< 1, p >.9).
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Figure 2. RTs for the three categories of words in Experiment 2. Large points represent by
participants mean scores (control words: 1742 ms; neutral words: 1672 ms; taboo words:
1669 ms). Error bars indicate 95% confidence intervals across individuals. Small points
represent individual means, with lines connecting observations from the same participant.

In a follow-up analysis, we investigated habituation by running the same analysis as
above with the inclusion of trial progression and its interaction with word category as fixed
factors. There was no sign of interaction (y* [1] = 0.44, p = .80). The effect of word category
was significant, as in the previous analysis (x*[1] = 7.39, p = .02). Also, the effect of trial

progression was significant (y? [1] = 605.50, p < .001), with overall RTs decreasing over the

course of the experiment. Parameters of the final model are reported in Table S1.

Joint analysis of Experiment 1 and 2.

To further test the asymmetry in the difference between taboo and neutral words emerged
across the two experiments, a mixed-effects model on RTs was conducted using word
category (taboo vs neutral) and experiment (1 vs 2) as fixed factors, and including by-
participants and by-items random intercepts. The analysis showed a significant word category
by experiment interaction (¥ [1] = 13.73, p < .001). All model parameters are reported in

Table S2. Pairwise comparisons (Bonferroni corrected) showed that the difference between
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Experiment 1 and 2 was significant for neutral (b = 188, SE =84.90, t = 2.21, p = .02), but

not for taboo words (b = 134, SE =84.9,t = 1.57, p = .11).

Discussion
The experiments investigated the interplay between semantic properties and perceptual
identification of symbolic stimuli. We focused on taboo words and tested whether these
stimuli can be recognized earlier than non-taboo words. Using the progressive demasking
paradigm, we showed that taboo words were identified faster than neutral words (Experiment
1) and control words (Experiment 2). This effect remained constant throughout the
experiment, with no signs of habituation. In Experiment 2, however, taboo and neutral words
displayed comparable response latencies, both being identified faster than control words (at
least in the post-hoc analyses reported in footnote 2). Speculatively, the lack of difference
between taboo and neutral words in Experiment 2 may result from the combined action of
two different effects: The taboo advantage, on the one hand, and the higher contextual
predictability/contextual priming for neutral words, on the other. These two effects could be
simultaneously at work in Experiment 2. Indeed, taboo words in Experiment 2 were as fast as
taboo words in Experiment 1 (see Joint Analysis of Experiment 1 and 2 in the manuscript),
hinting at a “floor” effect due to the higher attention received by the taboo connotation
independently of any list-context effect (taboo words were the 50% of the trials in
Experiment 1, but only the 25% of them in Experiment 2). In parallel, responses to neutral
words became significantly faster from Experiment 1 to Experiment 2, and this finding could
be attributed to increased contextual predictability (with neutral words having a .5 probability
of occurrence compared to the .25 for taboo and control words), and greater chance of
contextual priming due to category repetition (e.g., Marcel, 1974; Teweedy et al., 1977). Of

course, this explanation is entirely post-hoc.
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The list composition may also have led the identification system to rely on a guessing
mechanism. The use of guessing would have been particularly advantageous for taboo words,
given that the number of words falling in this category is relatively small (~200 words in
Italian, see Sulpizio et al., 2024), especially when compared to the pool of neutral words.
Note, however, that while this guessing hypothesis may account for the results of Experiment
1 (taboo faster than neutral), it seems less plausible for Experiment 2. In Experiment 2,
control words, whose affective connotation is comparable to that of taboo words (being, on
average, more negative and highly arousing than neutral words), exhibited slower response
latencies, despite the comparatively smaller size of this category.

The advantage of taboo connotation over neutral words in Experiment 1 and control
words in Experiment 2 aligns with previous research on the temporal dynamics of attention,
which consistently reports strong attentional capture phenomena specifically induced by
taboo words (e.g., Anderson, 2005; Mathewson et al., 2008). Our results extend this
conclusion to a task that requires — but does not directly test — attention allocation, suggesting
that the effects of attentional capture extend to word identification. The heightened attention
directed toward taboo words may lead to two different outcomes depending on the task-
induced processes. When the to-be-performed task mainly relies on visuo-perceptual
processes — such as in a perceptual identification task like the progressive demasking
paradigm (e.g., Grainger & Segui, 1990) —, the higher attention received by taboo words may
produce a processing advantage. However, when the task requires attentional resources to be
allocated beyond perceptual identification — such as in the lexical decision task (e.g., Carretié
et al., 2008; Scaltritti et al., 2021; Madan et al., 2017) or the Stroop task (Scaltritti et al.,
2022) — taboo connotation instead triggers interference effects. This would happen because,
in these latter cases, attentional capture would detract resources from attention-demanding

task-specific features.
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Interestingly, our results suggest that control words fail to trigger attentional capture
phenomena comparable to those observed for taboo words, despite having similar affective
properties. In Experiment 2, control words displayed the slowest identification time, a pattern
consistent with findings from attentional literature showing that attentional capture is
specifically triggered by taboo words (Arnell et al., 2007; Mathewson et al., 2008). This
relation has been ascribed to stimulus arousal, which is usually higher for taboo than for other
categories of words (Arnell et al., 2007; Mathewson et al., 2008). Arousal is known to drive
the amount of attention given to a stimulus (e.g., Gronau et al., 2003; Lang et al., 1993;
Schimmack & Derryberry, 2005). However, this arousal-based explanation seems at odds
with the results of Experiment 2, where taboo and control words were comparable in terms of
arousal (and valence). One possible way to reconcile this inconsistency with previous
literature is by considering the findings of a recent study by Sulpizio and colleagues (2024),
which evaluated several lexico-semantic properties of taboo words. This study showed that
tabooness — i.e., the extent to which a word is not acceptable in most social situations
(Janschewitz, 2008) — is predicted mainly by arousal (and valence), with higher tabooness
being associated with higher arousal (and lower valence). Possibly, the effect of arousal
reported by previous studies was actually driven by tabooness, for which arousal would have
worked as a partial proxy. Indeed, when considering words, a semantic dimension such as
tabooness might be even more relevant than arousal (which is known to elicit weaker
reactions with respect to pictorial stimuli, e.g., Hinojosa et al., 2009; Kensinger & Schacter,
2006): In fact, tabooness would provide direct information about the appropriateness of the
stimulus, thus suggesting whether the specific word can be used in a given context.

One can argue that control words, being comparatively more emotionally charged
than neutral ones, may be characterized by a higher tabooness, and should thus resemble

taboo words in terms of perceptual facilitation. However, in our perspective taboo and control
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words are qualitatively distinct categories. Specifically, taboo words may be marked as
socially inappropriate due to their level of offensiveness as well as because of restrictions and
sanctions enforced on their use. In contrast, control words, even those that are more
affectively connotated (e.g., funeral or victim), are much less prone to social restrictions, and
are arguably not marked as socially inappropriate. Therefore, with respect to this socio-
pragmatic dimension, control words would be comparable to neutral ones.

Related to social inappropriateness, tabooness is a semantic property acquired through
social and pragmatic linguistic interactions, possibly through classical conditioning.
According to some authors, taboo words are originally neutral, gaining their taboo (and
emotional) connotation through repeated associations with punishment (Jay et al., 2006; Jay,
2009). This suggests that, under certain conditions, attentional capture may be triggered by
socio-culturally determined semantic properties. This represents the intriguing case of a
semantic dimension that, although culturally acquired, displays the same effect as
phylogenetically-relevant properties (e.g., arousal). In other words, symbolic and non-
symbolic stimuli may influence the deployment of attention and modulate subjective
awareness in a similar way, although the underlying dynamic would be phylogenetically
determined for non-symbolic stimuli, and socially acquired for symbolic ones. This is
consistent with previous literature (e.g., Olsson et al., 2005), which suggests that socio-
cultural learning of stimulus properties (tabooness of a word, in our case) may form the basis
for behavioral responses similar to those triggered by evolutionary-relevant properties found
in non-symbolic stimuli (e.g., facial expressions of emotions).

Although the affective connotation can in part be shaped by social and cultural
dynamics even in the case of non-symbolic stimuli, we argue that the socio-cultural drive

becomes specifically relevant for the taboo dimension, which — as argued above — seems to
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be entirely determined by social conventions. We may thus speculate that various social and
contextual factors may shape the interaction with the dimension of tabooness.

One socially relevant issue not addressed here, but potentially important for further
investigation, is gender differences. A first general issue concerns potential gender
differences in the processing of taboo words. This may also further differentiate taboo words
from emotional (non-taboo) ones, for which gender differences have occasionally been
reported in terms of processing and evaluation (e.g., Haro et al., 2024). Evidence suggests
that taboo words are rated similarly by female and male participants across semantic
dimensions (e.g., no differences in tabooness or offensiveness; Sulpizio et al., 2024), possibly
reflecting a shared societal assessment of the taboo connotation of specific items. To explore
this further, we re-analyzed our two experiments, including participants’ gender as a
covariate. This post-hoc analysis confirmed the main effect of word category (Experiment 1:
¥*[1] = 3.81, p = .05; Experiment 2: 2 [1] = 7.52, p = .02) and no effect of gender
(Experiment 1: ?[1] = 0.04, p = .83; Experiment 2: y*[1] = 1.54, p = .21). Given these
preliminary results, future research may, however, investigate taboo words with an explicit
focus on their social dimension in a more detailed manner, for example, by assessing how
taboo words are evaluated and processed by various social groups. In this scenario, gender
differences might emerge for items that specifically target the social group of the participant.

The present experiments additionally highlighted that, similarly to previous studies
using taboo words in attentional paradigms (Arnell et al., 2007; Mathewson et al., 2008), the
taboo connotation advantage during word perceptual identification holds across the entire
duration of the experiment, with no hint of habituation. This contrasts with studies showing
habituation effects in paradigms where taboo connotation is detrimental (e.g., MacKay et al.,
2004; Sulpizio et al., 2022; 2024). The difference, we argue, can be better understood

considering task goals and requirements. In the progressive demasking task, the goal is to
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identify the stimulus. Since perceptual processing may be enhanced by attention, and since
taboo connotation triggers attentional capture, the system may consistently benefit from the
full activation of taboo information throughout the experiment, without needing to filter it out
through habituation. Differently, in the lexical decision task, the system may dampen taboo-
induced attentional capture because the taboo connotation itself is detrimental to the task. In
lexical decision, participants must decide on the lexical status of a stimulus, a decision that
relies not only on the activation and identification of a specific lexical entry, but also on other
parameters including the familiarity and “wordlikeness” of the stimulus (e.g., Balota &
Chumbley, 1984; Ratcliff et al., 2004), and the summed activation from orthographically
related lexical candidates (e.g., Grainger & Jacobs, 1996). Moreover, the activation of the
taboo connotation (as, more in general, semantic information) does not hinge on the
recognition of the stimulus as an actual word, as it can also be activated by nonword stimuli
(e.g., Bonandrini et al., 2023; Hendrix & Sun, 2021; Sulpizio et al., 2021). Therefore, taboo
connotation does not provide information about the lexical status of the stimulus, thus failing
to discriminate between the response alternatives and, thus, to directly support the task goal.
In this context, the taboo-induced attentional capture would merely drag resources away from
the ongoing task. The system would thus intervene, by dampening any activation of the taboo
connotation (e.g., Scaltritti et al., 2021; Sulpizio et al., 2022), and, over the course of trials,
by filtering the distracting yet task-irrelevant information via habituation (see also Sulpizio et
al., 2024).

To conclude, although some caution is warranted, our results show that, under
appropriate experimental-context conditions, taboo words may be identified faster than other
word categories (i.e., neutral words in Experiment 1 and emotionally-characterized but
socially-appropriate words in Experiment 2). This suggests that the relevant semantic

properties of purely symbolic stimuli may capture participants’ attention, thereby enhancing



perceptual identification. This finding aligns with growing evidence concerning the
pervasiveness of semantic processing in visual word recognition (e.g., Balota & Yap, 2016;
Carreiras et al., 2014), even within contexts hinging upon earlier stages of perceptual

identification and orthographic decoding.
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Supplemental Materials

Table S1.

Parameters of the model of the analysis testing habituation in Experiment 2.
Random effects Variance SD
Participant 118039 343.6
Item 31935 178.70
Residual 137504 370.80
Fixed Effects b SE t
Intercept 1938.68 59.94 32.34
Word category (neutral) -72.81 31.89 -2.28
Word category (taboo) -77.65 31.88 -2.43
Trial progression -1.31 0.05 -25.09

Table S2.

Parameters of the model of the joint analysis of Experiment 1 and 2.
Random effects Variance SD
Participant 136745 369.80
Item 30884 175.70
Residual 137646 371.00
Fixed Effects b SE t
Intercept 1873.26 63.94 29.29
Word category (taboo) -70.51 31.36 -2.24
Experiment (2) -187.90 84.92 -2.21
Word category x Experiment 53.81 14.52 3.70
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