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Abstract

Contrary to what occurs with negative pictures, negative words are, in general, not capable of interfering with

performance in ongoing cognitive tasks in normal subjects. A probable explanation is the limited arousing power of

linguistic material. Especially intense words (insults and compliments), neutral personal adjectives, and pseudowords

were presented to 28 participants while they executed a lexical decision task. Insults were associated with the poorest

performance in the task and compliments with the best. Amplitude of the late positive component of the event-related

potentials, originating at parietal areas, was maximal in response to compliments and insults, but latencies were

delayed in response to the latter. Results suggest that intense emotional words modulate ongoing cognitive processes

through both bottom-up (attentional capture by insults) and top-down (facilitation of cognitive processing by arousing

words) mechanisms.

Descriptors: Insults, Compliments, Attentional capture, Affective lexical decision (ALD) task, Parietal cortex, LPC

Many emotional events show a capability for disrupting an on-

going task. This effect allows cognitive resources to be reoriented

to those events and allows organisms to rapidly process and react

to this type of stimuli, which are often critical for the individual,

such as threat or danger. It is usually assumed that the main

factor underlying this interference caused by the onset of a salient

or signal event is a reorientation of attention (Graham&Hackley,

1991; Ohman, Hamm, & Hugdahl, 2000; Siddle, Stephenson, &

Spinks, 1983; Sokolov, 1963). However, emotional stimuli need

to exceed a critical threshold value before they capture attention

(Koster, Crombez, Van Damme, Verschuere, & De Houwer,

2004; Mogg & Bradley, 1998). This threshold depends on several

factors, such as level of involvement in the ongoing cognitive

task (Schwartz et al., 2005) and the individual’s state and

trait characteristics (Mogg & Bradley, 1998). The third factor,

particularly relevant for this study, is the nature and intensity of

the emotional stimulus itself.

There is a wide agreement that verbal emotional material is less

arousing than other types of visual affective items such as facial

expressions or emotional scenes (Keil, 2006; Kissler, Assadollahi,

& Herbert, 2006; Mogg & Bradley, 1998; Vanderploeg, Brown, &

Marsh, 1987). Consequently, verbal emotional material would be

less capable of disrupting an ongoing cognitive task due to

attentional capture than emotional pictorial stimuli. This disad-

vantage for emotional words is particularly evident in the case of

negative (unpleasant) stimulation. Although negative pictures

clearly interfere with different cognitive tasks due to attentional

capture (Constantine, McNally, & Hornig, 2001; Doallo,

Holguin, & Cadaveira, 2006; Vuilleumier, Armony, Driver, &

Dolan, 2001), negative words produce less clear effects.

Studies on cognitive interference by emotional words due to

attentional capture usually employ standardized experimental

paradigms such as emotional Stroop or affective lexical decision.

Although data exist showing that negative words are indeed able

to attract enhanced attention as compared to neutral words

(see studies on attentional blink: Anderson & Phelps, 2001; Keil

& Ihssen, 2004; Keil, Ihssen, & Heim, 2006), this enhancement

appears not to be enough to produce interference effects in

these standardized paradigms. As indicated, one of them is the

emotional Stroop task or its variations, such as the emotional

counting Stroop task (Whalen, Bush, Shin, & Rauch, 2006;

Williams,Mathews, &MacLeod, 1996). This procedure explores

whether performance in the ongoing cognitive task (color

naming) is interfered with by bottom-up processes triggered by

the emotional content of words whose color must be named.

Whereas in subjects showing affective disorders such as anxiety

or posttraumatic stress disorder there is a significant delay in

color naming when negative nouns are presented, normal or

control participants usually fail to show such interference (for a

review, seeWilliams et al., 1996;see alsoWhalen et al., 2006, with
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respect to the emotional counting Stroop task). Some exceptions

exist to this rule, as explained later.

A parallel story may be told for another experimental par-

adigm useful to test cognitive interference by attentional capture:

the affective lexical decision task (ALD). In it, participants are

asked to categorize verbal items as words and nonwords as in

classical lexical decision tasks, but, in ALD, words consist of

emotional and neutral nouns or adjectives. As in the case of

emotional Stroop, the extent to which performance in lexical

decision is interfered with by bottom-up processes elicited by

negative words is explored (Siegle, Ingram, & Matt, 2002). And

also as in the case of emotional Stroop, whereas individuals with

affective disorders (mainly depression or dysphoria) show a

poorer performance (e.g., longer reaction times) in response to

negative than in response to neutral words, normal participants

fail to show any neutral versus negative differences (for a review

of seven ALD studies, see Siegle et al., 2002; see also recent

studies by Kanske & Kotz, 2007; Kuchinke et al., 2005; Nakic,

Smith, Busis, Vythilingam, & Blair, 2006).

Thus, according to literature, negative words seem not

to significantly disrupt active cognitive processes in normal

populations. However, a few data exist suggesting a different

trend: When highly intense stimuli such as taboo words or per-

sonal traits (e.g., ‘‘sadistic,’’ ‘‘stupid’’) are presented, interference

with the ongoing task is reported (MacKay et al., 2004; Pratto &

John, 1991). These data suggest a close interaction between

emotional intensity of stimulation and interference with the on-

going cognitive task. In other words, only those linguistic items

with intense affective charge appear to be salient enough to

reorient attention in a bottom-up fashion, thereby disrupting the

ongoing task.

The present study attempted to confirm this hypothesis

through the analysis of electrophysiological (event-related

potentials or ERPs) and behavioral responses to emotionally

intense words. Three issues concerning the experimental design

were particularly important for our purposes. First, positive

stimuli were employed along with negative and neutral words.

Although positive words are not included in research on affective

language as frequently as negative words, some previous data

indicate that they elicit significant responses both at a behavioral

and at a neural level. These data suggest a ‘‘processing facilita-

tion’’ effect of positive words on ongoing cognitive processes

(Fossati et al., 2003; Herbert, Kissler, Junghofer, Peyk,

& Rockstroh, 2006; Kuchinke et al., 2005; Schapkin, Gusev, &

Kuhl, 2000). The second methodological issue concerned the

nature of the stimuli. Some discrete linguistic items are specially

and specifically designed to elicit intense emotional reactions

in the receiver. Probably the best examples are insults and com-

pliments: A single word can produce intense negative or positive

reactions. These ‘‘made-to-affect’’ linguistic items have not

previously been studied, to the best of our knowledge, in relation

to emotional processes in general, or, consequently, in relation

to emotional modulation. Finally, the third issue dealt with the

experimental task selected to test emotional interference. An

important prerequisite for a task that aims at studying cognitive

interference by affective words is the need to ensure that subjects

consciously read these words while executing the cognitive task.

Although at least an automatic reading may be assumed in the

emotional Stroop task, ALD necessarily requires from partici-

pants conscious or controlled reading of each word so that they

can accomplish the task correctly. For this reason, the ALD task

was employed.

Methods

Participants

Twenty-eight right-handed female students from the Universidad

Autónoma de Madrid took part in the present experiment. These

28 participants, aged between 20 and 35 years (mean: 22.36; stan-

dard deviation, 3.19), were all native Spanish speakers. They took

part in the experiment voluntarily and provided informed consent

to participate, reporting normal or corrected-to-normal visual

acuity. The reason for recruiting only women was the fact that

gender differences have been observed in neural activity underlying

lexical decision tasks (Hill, Ott, Herbert, & Weisbrod, 2006).

Stimuli and Procedure

An ALD task was requested from participants, who were in-

structed to press a button whenever a Spanish word was pre-

sented and a different button if a pseudoword appeared instead,

with their right hand in both cases. They were told that words

consisted of personal adjectives in order to avoid semantic mis-

interpretations. Words and pseudowords were presented in semi-

random order, so more than two consecutive words of the same

emotional category were never presented. A complete list of the

words and pseudowords employed in the present experiment as

well as an approximate translation into English is available at

http://www.uam.es/carretie/grupo/adjectives.htm. Words con-

sisted of insults (n5 10), compliments (n5 10), and neutral ad-

jectives (n5 10). Pseudowords consisted of 30 legible strings of

characters. Each stimulus (including pseudowords) was present-

ed three times; therefore, a total of 180 trials was presented. Each

stimulus was presented for a period of 650 ms and was displayed

in white letters on a black background (the first letter was cap-

italized). Stimulus onset asynchrony was set to 2500 ms. Partic-

ipants were instructed to look continuously at a small mark

located in the center of the screen and to blink only after a beep

that sounded 1650 ms after each stimulus onset.

The selection of the final list of adjectives described above was

guided by several emotional and lexical criteria. Thus, two in-

dependent samples of 37 and 50 women (different from those

participating in the recording phase) had previously filled out a

questionnaire using a 5-point scale in which they evaluated, re-

spectively, the arousal and valence associated with an initial list

of 50 insults, 50 compliments, and 50 neutral adjectives. Valence

and arousal are two affective dimensions widely considered to

explain most of the variance of emotional meaning (Lang,

Greenwald, Bradley, & Hamm, 1993; Osgood, Suci, & Tan-

nenbaum, 1957; Russell, 1979; Smith & Ellsworth, 1985). Inde-

pendent samples were employed in order to avoid the ‘‘halo

effect’’ (Saal, Downey, & Lahey, 1980; multidimensional assess-

ments provided by the same subject to the same item tend to be

similar and to show inflated intercorrelations). With the aim of

disentangling valence and arousal effects, insults and compli-

ments were selected in such a way that they were opposite in

valence assessments (though symmetrical, i.e., equally distant

from the midpoint of the valence dimension) and balanced in

arousal (Table 1).

Additionally, and in order to avoid the influence of lexical

factors on potential experimental effects, the final list of insults,

compliments, and neutral adjectives was defined in such a way

that they were balanced for frequency of use in Spanish (Ala-

meda & Cuetos, 1995; see Table 1). Types of words, as well as

pseudowords, were also balanced in number of syllables (which

ranged from one to four), as can be seen in Table 1.

Responses to insults, compliments, and neutral words 189



Recording

Subjects were placed in an electrically shielded, sound-attenuated

room. Behavioral activity was recorded through a two-button

keypad whose electrical output was continuously digitized at a

sampling rate of 800 Hz. Electroencephalographic (EEG) activ-

ity was recorded using an electrode cap (ElectroCap Interna-

tional) with tin electrodes. Thirty electrodes were placed at the

scalp following a homogeneous distribution. All scalp electrodes

were referenced to the nosetip. Electrooculographic (EOG) data

were recorded supra- and infraorbitally (vertical EOG), aswell as

from the left versus right orbital rim (horizontal EOG). Electrode

impedances were always kept below 5 K. A bandpass filter of 0.3

to 40 Hz was applied. Recordings were continuously digitized at

a sampling rate of 200 Hz throughout the recording session. The

continuous recording was divided into 1000-ms epochs for each

trial, beginning 200 ms before stimulus onset. Trials for which

subjects responded either out of time (42500 ms) or erroneously

were eliminated. Visual inspection was also carried out in order

to delete epochs containing eye movements or blinks. This ar-

tifact and error rejection led to the average admission of 23.89

insult trials (SD5 3.48), 25.89 neutral adjective trials

(SD5 3.47), 25.75 compliment trials (SD5 3.38), and 68.75

pseudoword trials (SD5 12.13).

Results

A two-step analysis was carried out both for behavioral data and

for electrophysiological recordings. First, the effect of the lexical

decision task was examined through repeated-measures analyses

of variance (ANOVAs) with respect to lexical category (word vs.

pseudoword). Second, we observed the experimental effect

produced by the emotional content of adjectives. In this case,

the factor introduced in the ANOVAswas adjective type (insults,

compliments, and neutral adjectives). The Greenhouse–Geisser

(GG) epsilon correction was applied to adjust the degrees of

freedom of the F ratios where necessary, and post hoc compar-

isons for determining the significance of pairwise contrasts were

made using the Bonferroni procedure (alpha o.05).

Behavioral Data

Miss ratio and error ratio (i.e., no responses and incorrect button

presses, respectively, divided by the number of trials; this mea-

sure ranges from 0 to 1), as well as reaction times (RTs), were

analyzed. Table 2 shows means and standard deviations of these

behavioral parameters as a function of stimulus type, and

Table 3 displays statistical details of all ANOVA contrasts. First,

ANOVAs with respect to lexical category (two levels: word,

pseudoword) were computed on these three behavioral indices.

As regards RTs, the usual effect was observed (e.g., Fiebach,

Friederici, Muller, & von Cramon, 2002; Kuchinke et al., 2005;

Meyer& Schvaneveldt, 1971;Neely, 1977): Lexical decision took

more time in response to pseudowords than in response to words

(Tables 2 and 3). A similar result was obtained with respect to

miss ratio and error ratio: In both cases, pseudowords produced

significantly greater ratios than adjectives.

Second, repeated-measures ANOVAs on the three behavioral

indices with respect to adjective type (three levels: insults, com-

pliments, and neutral adjectives) were carried out. With respect

to RTs, differences were significant (Table 3). The shortest RTs

were produced in response to compliments, which significantly

differed from the rest, according to Bonferroni post hoc tests.

Insults caused the longest RTs, also differing from the rest. As

regards error ratios, differences were also significant (Table 3).

The lowest error ratio was produced by compliments and neutral

adjectives. In this case, Bonferroni tests did not detect any

difference between these two conditions. According to these post

hoc contrasts, negative stimuli were associated with a signifi-

cantly greater error ratio than both compliments and neutral

adjectives. Finally, no differences between insults, compliments,

and neutral adjectives were observed with respect to miss ratio.

ERP data: Analyses of Experimental Effects

Figure 1 shows a selection of grand averages once the baseline

value (prestimulus recording) had been subtracted from each

ERP. These grand averages suggest that, in line with previous

ERP studies employing emotional words (Herbert et al., 2006;

Kanske & Kotz, 2007; Schapkin et al., 2000), P2 and, mainly,

LPC were those components showing more sensitivity to exper-

imental manipulations. Moreover, grand averages suggest that

not only amplitude but also latency would apparently manifest

this sensitivity. Therefore, two-way repeated-measures ANOVAs

were carried out on P2 and LPC amplitudes and latencies.

To that aim, peak voltages (and their associated latencies) were

detected within the 235–275-ms interval for P2 and within the

520–800-ms interval for LPC. Along with lexical category or,

alternatively, adjective type, the second factor submitted to

ANOVAs was electrode (i.e., the scalp location of each record-

ing). Prior to statistical analyses, recordings were grouped into

different scalp regions, because ERP components frequently be-

have differently in some scalp areas than in others (e.g., they

present opposite polarity or react differently to experimental

manipulations). Thus, statistical analyses were carried out sep-

arately for four different regions (Figure 2). The validity of this

regional division was supported by the fact that 93.75% of
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Table 1. Characteristics of Stimuli

Arousal (1–5) Valence(1–5) Syllables
Frequency of use
(per 2,000,000 words)

Insults 3.75 (0.16) 1.62 (0.31) 2.80 (0.63) 21.60 (35.94)
Neutral adjectives 2.75 (0.34) 3.21 (0.27) 3.30 (0.95) 24.50 (39.00)
Compliments 3.65 (0.27) 4.37 (0.34) 3.50 (0.97) 37.40 (32.49)
Pseudowords F F 3.17 (0.87) F
One-way ANOVA on
each factor

F(2,18)5 37.54,
po.001

F(2,18)5 174.34,
po.001

F(3,27)5 1.37,
p5 0.28, n.s.

F(2,18)5 0.61,
p5 0.55, n.s.

Note. Means and standard deviations (in parentheses) of arousal (1, calming to 5, arousing) and valence (1, negative to 5, positive) assessments given by
the independent samples of subjects to each stimulus type (more details are given in the main text). Number of syllables and frequency of use are also
provided. The last row shows the results of the statistical contrasts concerning each of these variables. Post hoc Bonferroni analyses on these contrasts are
described in the main text.



ANOVAs (30 out of 32) did not yield Electrode � Lexical Cat-

egory or Electrode � Adjective Type differences. This suggests

that, in general, each region behaved coherently and was homo-

geneously sensitive to each stimulus type. Table 2 shows means

and standard deviations of P2 and LPC amplitudes and latencies

as a function of stimulus type, and Table 4 presents statistical

details of all ANOVA contrasts.

As appreciated in Table 4, P2 amplitude was not sensitive to

lexical category nor to adjective type at any of the four scalp

regions. With respect to P2 latency, a significant difference was

observed only at region 1 for lexical category (shorter latencies

to adjectives than to pseudowords), but no latency effects were

observed for adjective type, the factor which is more important

for our scope.

On the other hand, LPC showed clear differences as a func-

tion of stimulation (Table 4). Thus, LPC latency was sensitive to

lexical category at scalp regions 1, 2, and 3 (shorter latencies to

adjectives than to pseudowords) and to adjective type at regions

2, 3, and 4 (insults eliciting longer latencies than neutral adjec-

tives and compliments in all cases, according to Bonferroni post

hoc tests). Similarly, LPC amplitude was sensitive both to lexical

category and to adjective type. In the former case, adjectives

elicited greater amplitudes than pseudowords at regions 2, 3,

and 4. In the latter, and according to post hoc tests, compliments

were associatedwith greater amplitudes than neutral adjectives at

regions 3 and 4, and insults elicited greater amplitudes than

neutral adjectives at region 3. No amplitude differences were

observed between insults and compliments. Figure 3 presents

LPC amplitudes in the form of scalp maps.

ERP Data: Source Location

The next step was to locate three-dimensionally the cortical

sources of LPC in order to determine the origin of the above-

described experimental effects. To that aim, the standardized

low-resolution brain electromagnetic tomography (sLORETA) was

applied to LPC amplitudes. sLORETA is a three-dimensional,

discrete linear solution for the EEG inverse problem (Pascual-

Marqui, 2002). Solutions are projected on the Montreal

Neurological Institute (MNI) standard brain. As can be seen

in Figure 4, this analysis suggested the superior parietal lobe/

precuneus as the origin of the LPC and, consequently, of the

significant experimental effects.

Discussion

Both behavioral and electrophysiological data suggest that in-

sults and compliments significantly modulated cognitive pro-

cesses involved in the lexical decision task. Results appear to

indicate that two different processes underlie this modulation.

One of them, manifested in behavioral data and in LPC latencies,

points toward interference of insult trials with the ongoing cog-

nitive task due to attentional capture. The other, associated with
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Table 3. Behavioral Results

Lexical category
(words vs.

pseudowords)
Adjective type (insults,
neutral, compliments)

F(1,27) p F(2,54) GG-corrected p

Error ratio 7.52 o.025 21.04 o.001
Miss ratio 11.64 o.01 0.71 .45, n.s.
RT 107.59 o.001 16.492 o.001

Note. F values corresponding to lexical category and adjective type
yielded by one-way repeated-measures ANOVAs carried out on error
rate, miss rate, and reaction time (RT). Post hoc Bonferroni analyses on
these contrasts are described in the main text.
GG: Greenhouse-Geisser.

Table 2. Means and Standard Deviations (in Parentheses) of Behavioral and Electrophysiological Recordings

Insults Neutral adjectives Compliments Pseudowords

Behavior
Error ratio (0–1) 0.07 (0.05) 0.02 (0.04) 0.01 (0.02) 0.10 (0.12)
Miss ratio (0–1) 0.01 (0.03) 0.02 (0.04) 0.02 (0.06) 0.16 (0.22)
RT (ms) 915.33 (188.58) 869.08 (177.60) 843.49 (183.52) 1030.97 (224.59)

P2
Amplitude (mV)

Region 1 1.08 (2.48) 1.23 (3.31) 1.23 (3.16) 1.10 (2.41)
Region 2 0.99 (2.94) 1.11 (3.17) 0.84 (2.87) 0.41 (2.36)
Region 3 2.04 (3.61) 1.50 (3.04) 1.60 (3.21) 1.10 (2.51)
Region 4 3.30 (4.27) 2.32 (3.66) 3.03 (4.27) 2.16 (3.68)

Latency (ms)
Region 1 268.75 (11.22) 266.74 (14.06) 265.04 (14.97) 269.42 (11.50)
Region 2 264.03 (12.93) 263.09 (14.62) 263.41 (14.38) 264.58 (14.50)
Region 3 257.98 (14.40) 256.65 (15.17) 258.17 (14.47) 258.13 (14.72)
Region 4 253.12 (14.13) 252.54 (14.91) 253.70 (14.92) 252.54 (14.75)

LPC
Amplitude (mV)

Region 1 2.84 (3.59) 2.00 (3.73) 3.71 (4.26) 2.24 (3.56)
Region 2 2.71 (4.46) 1.21 (4.09) 2.75 (4.77) 0.58 (4.41)
Region 3 4.24 (4.82) 2.14 (5.45) 4.74 (5.36) 1.74 (5.12)
Region 4 4.50 (4.81) 3.22 (5.90) 6.18 (5.42) 2.56 (5.24)

Latency (ms)
Region 1 665.58 (103.48) 640.71 (95.67) 640.00 (90.79) 689.15 (119.49)
Region 2 705.69 (76.38) 653.87 (97.22) 656.59 (81.83) 707.36 (106.34)
Region 3 718.31 (62.11) 671.94 (85.17) 675.24 (68.99) 726.71 (85.55)
Region 4 699.64 (76.65) 653.93 (94.37) 668.93 (72.73) 682.05 (109.89)



LPC amplitudes, would reflect facilitation of top-down cognitive

processes by arousing adjectives (insults and compliments).

Compliments would obtain a net benefit from both processes,

yielding the best performance in the ALD task. This dual-process

pattern is described in detail below.

Insult trials were associated with the largest LPC latency and

the poorest performance in the ongoing cognitive task, RTs being

longer and error ratios being greater than those associated with

neutral and compliment trials. This effect would probably be

related to the attentional capture effect caused by intense neg-

ative stimuli, which interferes with cognitive processes. As ex-

plained in the Introduction, and contrary to what occurs in the

case of pictorial material, interference of negative words is usu-

ally not observed in subjects free of affective disorders (for re-

views, see Siegle et al., 2002; Williams et al., 1996; see also

Kanske &Kotz, 2007; Kuchinke et al., 2005; Nakic et al., 2006).

The scarce studies that, as the present one, report affective in-

terference also employ intense negative items such as taboo

words (MacKay et al., 2004) or negative personal traits (Pratto &

John 1991), rather than the usually employed emotional nouns

(e.g., ‘‘murder,’’ ‘‘pistol,’’ etc.). Consequently, it may be inter-

preted that negative linguistic stimuli cause similar interference to

negative pictorial stimuli only when the former are markedly

intense. Only in this case is the critical threshold a stimulus needs

to surpass in order to capture attention achieved (Koster et al.,

2004; Mogg & Bradley, 1998).

Meanwhile, enhanced LPC amplitudes in response to arous-

ing personal adjectives (both compliments and insults) with re-

spect to neutral adjectives were observed. The fact that arousing

verbal items, both positive and negative, elicit the greatest LPC

amplitudes in ALD tasks has been recently reported (Kanske &

Kotz, 2007). However, a certain advantage was observed in the
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Figure 1. Grand average ERPs at midline sites (left) and mean vertical (v) and horizontal (h) EOGs (right) in response to the four

types of stimuli. Scales for ERPs are represented in Oz grand averages and, for EOGs, in hEOG.



LPC response to compliments, in line with previous studies not

employing ALD (Herbert et al., 2006; Schapkin et al., 2000).

Thus, in spatial terms, whereas compliments elicited greater LPC

amplitudes than neutral adjectives at the whole posterior half of

the scalp, insults evoked greater amplitudes than neutral adjec-

tives only at central and central-parietal positions. In temporal

terms, and as already indicated, latency differences were ob-

served: Peak LPC amplitudes were produced earlier in response

to compliments than in response to insults.

The questions arise of which process is reflected in LPC

amplitudes and of why it is facilitated by arousing stimuli. A

plausible explanation is that LPC is reflecting an enhancement of

top-down modulated attention related to the ongoing task, as

interpreted in studies in which this type of attention must be

directed toward emotional pictures (e.g., Cuthbert, Schupp,

Bradley, Birbaumer, & Lang, 2000; Schupp et al., 2000; Schupp,

Junghofer, Weike, & Hamm, 2003). In them, LPC amplitude is

also enhanced by arousing stimuli, both positive and negative.

This explanation would be supported by spatial information,

because the parietal areas suggested by source location algo-

rithms as the origin of LPC, the superior parietal lobe and pre-

cuneus, have been consistently associated with top-down or goal-

directed visual attention (for a review, see Behrmann, Geng, &

Shomstein, 2004). Indeed, this type of attention is necessary for

word recognition: Experiments manipulating the level of top-

down attention while reading indicate that the parietal cortex

reflects the recruitment of attentional processes when words are

read (Braet & Humphreys, 2006; Mayall, Humphreys, Mechelli,

Olson, & Price, 2001). These data suggest that the fact that

arousing stimuli enhance the activity of this area could reflect a

strengthening of top-down attentional mechanisms.

Alternatively, it is possible that LPC amplitude is reflecting

top-down cognitive processes related to lexical search involved in

the experimental task. Words have been reported to elicit greater

positivities than pseudowords in nonaffective lexical decision

tasks at latencies similar to those of present LPC (Holcomb &

Neville, 1990; Pulvermüller, Mohr, & Lutzenberger, 2004;

Pulvermüller, Lutzenberger, & Birbaumer, 1995). This posit-

ivity elicited by words but not by pseudowords has been asso-

ciated with lexical search (Pulvermüller et al., 1995). Indeed, the

fact that, as in the present experiment, lexical decision is faster for

words than for pseudowords is a robust finding (Fiebach et al.,

2002; Kuchinke et al., 2005;Meyer & Schvaneveldt, 1971; Neely,

1977). Spatial information also supports this alternative expla-

nation, because recent hemodynamic studies find significant ac-

tivations in the parietal lobe (precuneus) in lexical decision tasks

(Kuchinke et al., 2005).

Whatever the nature of the top-down cognitive process en-

hanced by arousing stimulus is (attentional or linguistic or both),

compliments would count with a double advantage. One would

be ‘‘passive’’: Compliments did not reorient or capture attention,

diverting it from the cognitive task, to the same extent as insults.

The other would be ‘‘active’’: They enhanced top-down cognitive

process involved in the ongoing task. This double advantagemay

explain why the best performance corresponded to compliments.
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Figure 2. Scalp regions in which ERPs were grouped for statistical

contrasts.

Table 4. Electrophysiological Results

Component and parameter Scalp Region 1 Scalp Region 2 Scalp Region 3 Scalp Region 4

Lexical categorya

P2
Latency F5 4.81n F5 0.42, n.s. F5 0.13, n.s. F5 0.28, n.s.
Amplitude F5 0.05, n.s. F5 1.85, n.s. F5 2.43, n.s. F5 2.61, n.s.

LPC
Latency F5 4.85n F5 7.16n F5 12.75nnn F5 0.32, n.s.
Amplitude F5 1.22, n.s. F5 6.57n F5 8.41nn F5 10.72nn

Adjective typeb

P2
Latency F5 1.04, n.s. F5 0.11, n.s. F5 0.39, n.s. F5 0.41, n.s.
Amplitude F5 0.05, n.s. F5 0.12, n.s. F5 0.45, n.s. F5 0.97, n.s.

LPC
Latency F5 1.59, n.s. F5 8.70nnn F5 8.23nnn F5 6.71nn

Amplitude F5 2.16, n.s. F5 2.25, n.s. F5 5.01n F5 4.47n

Note. F values corresponding to lexical category and adjective type yielded by two-way repeated-measures ANOVAs carried out on P2 and LPC
amplitudes and latencies (more details in the text). Post hoc Bonferroni analyses on these contrasts are described in the main text.
aTwo levels: word, pseudoword, df: 1,27.
bThree levels: insults, neutral, compliments, df: 2,54.
npo.05, nnpo.01, nnnpo.001 (Greenhouse–Geiser correction in three-level contrasts).



In the case of reaction times, compliments even produced better

performance than neutral adjectives, because the latter do not

count with the ‘‘active’’ advantage described above. Although

positive words are less employed than negative words in studies

using linguistic material, some previous data suggest this same

pattern. Thus, recently, Kanske and Kotz (2007) and Kuchinke

et al. (2005) have reported shorter RTs inALD tasks whenwords

were positive nouns than when they were neutral or negative

nouns. These studies and our present data suggest that positive

language brings about a net facilitatory effect on execution in the

ongoing cognitive task.

Because LPC was produced around 250 ms before the re-

sponse is given, the possibility that LPC reflected some kind of

motor preparation processes should be also discussed. Although

the influence of this preparatory activity may not be completely

discarded, some facts suggest that its weight in LPC behavior

was, in any case, marginal. First, the origin of LPC is distant

from contralateral (left, in this case) motor cortices, the reported

source of motor preparation-related ERP components (e.g.,

Jankelowitz & Colebatch, 2002; Kunieda et al., 2004). Second,

motor preparation-related potentials are characterized by having

negative polarity (Deecke & Kornhuber, 1977), LPC being pos-

itive. Third, motor preparation-related ERP activity continues

up until the motor response is produced; contrarily, LPC ends

(i.e., its amplitude returns to baseline) before the response is

given. Finally, RTs and latencies were not coincident in some

aspects: Mainly, whereas compliments caused significantly

shorter RTs than neutral adjectives, both categories elicited

similar LPC latencies.

Another relevant point to be discussed is the fact that emo-

tional modulation by personal adjectives has been reflected rel-

atively late in ERPs: No effects were observed in P2. This

component has been shown to be sensitive to the emotional

content of words in previous experiments (Kanske &Kotz, 2007;

Schapkin et al., 2000). However, it is important to indicate that,

in these studies, P2 amplitude was enhanced in response to pos-

itive words, an effect that has been interpreted as a manifestation

of the ‘‘positive offset’’ (Kanske & Kotz, 2007). The positive

offset refers to the fact that the positive motivational approach

system is activated more strongly than the negative motivational

withdrawal system by low levels of arousal input (Cacioppo &

Gardner, 1999). Because verbal material is relatively low in

arousal terms, it presents a general bias toward positivity (Kissler

et al., 2006). Therefore, the absence of P2 sensitivity to the emo-
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Figure 3. Mean LPC amplitudes in response to each adjetive type in the form of scalp maps.
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tional content of words in our study would support the idea that

insults and compliments indeed surpassed the low arousal level

required by positive offset to be manifested.

In sum, behavioral and electrophysiological data show that

top-down cognitive processes involved in the ongoing task are

modulated by intense emotional words: Whereas insults inter-

fered with these processes probably due to attentional capture,

compliments yielded the best performance in the task because

they did not cause interference and actively facilitated top-down

cognitive processing. The present study suggests that ALD con-

stitutes an advisable tool to further study the interference of

affective words with cognitive processes, even taking into ac-

count word and pseudoword repetition, a potential limitation of

this experiment. However, related tasks such as emotional

Stroop or others could also be employed in order to explore this

field from complementary perspectives. This multitask approach

could aid in disentangling some open issues, such as which par-

ticular cognitive process (e.g., attention vs. lexical search) is

mainly modulated by the emotional content of words while we

process them.
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