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The present work aimed to establish the influence of self-reported trait anxiety on computerized and self-reported
measures of executive control, and speed of processing in young adults using latent variable modeling. One
hundred and six participants completed the State-trait anxiety questionnaire (STAI-t), the Attentional Control
Scale (ACS), and a set of computerized tasks of executive control, tapping into the updating, inhibition, and
shifting components. Higher scores in the latent variable of trait anxiety were negatively associated with the self-
reported latent variable of attentional control. Notably, self-reported and performance-based indicators of ex-
ecutive control showed no associations at the latent level. Contrary to our hypotheses, higher trait anxiety did not
affect any performance-based executive component but was associated with an increase in response times. We
show that self-reported trait anxiety is related to a lower self-perceived sense of attentional control and does not
affect executive functioning in non-clinical samples. In turn, trait anxiety is mainly associated with a slowed
speed of processing. In conclusion, the tendency to experience a negative mood is related with cognitive pro-

cessing by reducing its speed even in the absence of threatening stimuli.

1. Introduction

Anxiety can be defined as an aversive emotional and motivational
state occurring in threatening circumstances (Eysenck et al., 2007).
Research on anxiety has traditionally differentiated between state anx-
iety—the current experienced level of anxiety— and trait anxiety—
stable anxiety proneness and a part of a personality dimension related to
emotional instability (Eysenck, 2000). In the present study, we mainly
focus on trait anxiety, the personality dimension that involves a char-
acteristic style or temperamental tendency to experience a negative
mood in different stressful and non-stressful circumstances.

1.1. Trait anxiety and executive control

Several studies have reported higher levels of anxiety are associated
with dysfunctional executive functioning (EF) (Castaneda et al., 2008;
see Shields et al., 2016, for a meta-analysis of stress and EF). In terms of
behavioral performance-based EF, anxiety can differently modulate the
three major attentional networks, as proposed by Posner et al. (2007). In

parallel, Eysenck et al. (2007) based their Attentional Control Theory
(ACT) on the assumption that anxiety is divergently associated with the
two attentional systems proposed by Corbetta and Shulman (2002). In
this vein, anxiety decreased the influence of the top-down goal-directed
system while increasing the relevance of the bottom-up system respon-
sible for detecting unattended but relevant stimuli. In line with these
theoretical postulates, Pacheco-Unguetti et al. (2010) found that state
anxiety was associated with an over-functioning of the bottom-up sys-
tem while trait anxiety was related to deficiencies in top-down executive
control using a modified version of the attention network test.
Specifically, trait anxiety has been studied in relation to the three
major components of EF: updating, inhibition, and switching between
task sets (Miyake et al., 2000). First, Eysenck and Calvo (1992) proposed
that trait anxiety impairs the efficiency of the central executive,
restraining the attention-like component of the working memory model
explained by Baddeley (1986). Instead, only modest effects of trait
anxiety were found on the phonological loop and the visuospatial
sketchpad (Christopher & MacDonald, 2005; Eysenck et al., 2005).
Nevertheless, trait anxiety has been shown to be associated with worse
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working memory in children, independent of state anxiety levels (Ng &
Lee, 2016). However, Visu-Petra et al. (2013) found that high trait-
anxious participants scored better on working memory tasks. These
counterintuitive findings have been further qualified by a recent work
showing that updating working memory representations mediates the
relation between trait anxiety and academic outcomes, meaning that
trait anxiety may enhance working memory (Alfonso & Lonigan, 2021).

Regarding the other two components of EF, anxiety impairs both
inhibition and switching (Visu-Petra et al., 2013). Concerning inhibi-
tion, high-anxious participants are more susceptible to distraction than
low-anxious people (Pacheco-Unguetti et al., 2010, 2009; Snyder et al.,
2014). In addition, previous studies that used the antisaccade task
showed significantly more eye-movement errors in participants with
high anxiety than low-anxious individuals, suggesting that anxiety in-
fluences the response suppression component of inhibition (Derakshan,
Ansari, et al., 2009; Garner et al., 2009; Wieser et al., 2009).

In terms of the switching ability, Caselli et al. (2004) reported an
association of trait anxiety with a larger number of total errors and
perseverations in the Wisconsin Card Sorting Test (WCST), indicative of
poorer shifting. Ansari et al. (2008) examined the task-switching ability
in a mixed antisaccade task as a function of trait anxiety and concluded
that high-anxious participants use the shifting process less efficiently,
showing greater switch costs. The very few studies that have explored
the association between task-set shifting and trait anxiety with a typical
task-switching cuing paradigm have shown mixed results. Whereas the
first conducted study did not find a negative association between trait
anxiety and shifting ability (Bunce et al., 2008). Gustavson et al. (2017)
reported that trait anxiety affects the switching ability depending on
task demands when switching away from an established task set.

In consequence, not all studies have been able to report a negative
effect of trait anxiety on EF, leading to inconclusive results. These
divergent outcomes have suggested that self-reported anxiety might
have not only a very little effect on cognitive performance in healthy
adults (Visu-Petra et al., 2013; Waldstein et al., 1997), but even a pos-
itive influence (Demetriou et al., 2021). These results have been inter-
preted with the revised ACT suggesting that, when challenged with
demanding tasks, highly-anxious participants are more prone to engage
in compensatory strategies to improve performance (Berggren &
Derakshan, 2013). It is also worth noting that previous findings have
shown that self-reported measures of executive control do not reflect
executive performance, but instead other aspects such as general per-
sonality traits (Buchanan, 2016).

In addition, we also aimed to study the influence of trait anxiety on
processing speed, which is entwined with basic and higher-order
cognitive control processes (Salthouse, 1996).

1.2. Trait anxiety and processing speed

Attentional control and processing efficiency models pose that
heightened negative affect consumes working memory resources (Bad-
deley, 2003; Etkin et al., 2015) and impacts negatively both processing
speed and task accuracy (Eysenck et al., 2007). Labad et al. (2020) re-
ported that not only higher trait anxiety was related to a poorer cogni-
tive functioning in visual memory, speed of processing, and executive
control, but also that cortisol levels during the day were associated with
poorer processing speed. A possible explanation for the interfering role
of anxiety in cognition is that the presence of worries about task per-
formance in highly-anxious individuals leads to an increase in the
allocation of inefficient processing resources (Eysenck & Calvo, 1992).
Several authors have proposed that selective attentional biases occur in
high-anxious individuals at an early stage of processing, suggesting a
link between anxiety and dysfunctional thoughts emerging indepen-
dently of later strategic processes (Capitao et al., 2014). Despite the
negative role of trait anxiety on cognition, previous works have yielded
opposite results, from faster detection RTs in the olfactory domain in
high-anxious individuals (La Buissonniere-Ariza et al., 2013), to a faster
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response speed when detecting fear in comparison to happy faces (Byrne
& Eysenck, 1995). Moreover, high trait-anxious individuals are slower
detecting happy faces than low trait-anxious ones when the distractor
faces are angry, revealing that their response speed is facilitated by
threatening target stimuli but impaired by threatening distractors
(Byrne & Eysenck, 1995). These results indicate that early processing
biases are related to a stable personality dimension of anxiety, rather
than to a situational variation in this measure.

In sum, although there are discordant results in terms of faster RTs in
high trait-anxious individuals found by some studies (Byrne & Eysenck,
1995; Capitao et al., 2014; La Buissonniere-Ariza et al., 2013), we ex-
pected that trait anxiety will be associated with the slowed speed of
processing as a consequence of a heightened consumption of cognitive
resources (Baddeley, 2003; Eysenck et al., 2007; Labad et al., 2020).

It is also important to note here that studies examining the associa-
tions of trait anxiety with EF are more frequently conducted with clinical
samples. Studying this aspect in a non-clinical sample might contribute
to clarifying the association between negative affect on potential
divergent contributions to deficits in EF or its components. We predicted
that higher levels of trait anxiety would be related to lower self-reported
attentional control, poorer general performance-based EF (in inhibition,
and switching, but better updating abilities following Alfonso & Loni-
gan, 2021 and Visu-Petra et al., 2013), and a slower speed of processing.

2. Method
2.1. Participants

A total of 111 participants were recruited from the University of the
Balearic Islands. After applying the exclusion criteria (see below the
description of computerized tasks for details), 106 undergraduate stu-
dents took part in this study (M age = 20.56 years; SD = 2.14; 86 fe-
males). Educational level was measured using a five-point Likert-like
scale (0 = without undergraduate studies, 1 = one year of undergraduate
studies, 2 = two years of undergraduate studies, 3 = three years of under-
graduate studies, 4 = four years of undergraduate studies), being the mean
of the education level in the sample 2.24 and the standard deviation
1.42. All participants had normal or corrected-to-normal vision and
audition, and none reported psychiatric or pharmacological treatment.

2.2. Measures

2.2.1. State-trait anxiety inventory (STAI-t)

The trait version of the State-Trait Anxiety Inventory (STAI-t;
Spielberger et al., 1983) is a 20-item scale designed to measure cognitive
and somatic components of anxiety as a general personality trait. It has
been claimed that the STAI-t does not assess solely anxiety, since it in-
cludes items related to depression (Endler et al., 1992). Accordingly, the
STAI-t shows a high correlation with several measures of depression
(Spielberger & Reheiser, 2009).

Both the anxiety and depression subscales were computed as well as
a total score (Bieling et al., 1998). Seven statements like “Some unim-
portant thought runs through my mind and bothers me” and “I worry too
much over something that really doesn't matter” are included in the
anxiety subscale. Thirteen statements like “I am happy” and “I feel
satisfied with myself” are included in the depression subscale. All items
are rated on a four-point Likert scale from 1 (almost never) to 4 (almost
always). Cronbach's a in this study was 0.79 for the anxiety subscale,
0.84 for the depression subscale, and 0.87 for the total score.

2.2.2. Attentional control scale (ACS)

The Attentional control scale (ACS; Derryberry & Reed, 2002) is a
self-reported questionnaire created to measure individual differences in
attentional control. The questionnaire includes two subscales: Atten-
tional focusing, assessing the capacity to intentionally maintain the
attentional focus and resist unintentional distraction, and Attentional
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shifting, evaluating the capacity to deliberately switch the attentional
focus and avoid unintentional focusing on particular channels (Derry-
berry & Rothbart, 1988; see Olafsson et al., 2011 for a factorial analysis
in the adult population). The ACS includes 20 items. Ten items are
expressed as statements like ‘When working on something, still get
distracted by events around me’ and are included in the focusing sub-
scale, while ten items are expressed as statements like “Hard to break
from one way of thinking to another” and are included in the shifting
subscale. All items are rated on a four-point Likert scale with 1 = almost
never, 2 = sometimes, 3 = often, and 4 = always as possible answers.
Cronbach's a in this study was 0.79 for the focusing subscale, 0.60 for the
shifting subscale, and 0.82 for the total score.

2.2.3. Block-tapping task

We administered a computerized version of the Corsi (1972) block-
tapping task (Croschere et al., 2012) to evaluate the updating of work-
ing memory representations, the updating component of EF. This task
assesses the range of visuospatial working memory and consists of a
display of nine blue squares in a black screen that light up one by one in

(a) Block tapping task

Time

(c) Feature switching task

Time

Congruent
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a sequence where each square lits up for 1000 ms (see Fig. 1A).

Participants had to remember the sequence in which the squares had
lighted up and then click each one in the same order. The difficulty of the
sequence increased progressively, starting with two squares illuminated,
increasing one square at a time when two consecutive trials of the same
length were correctly remembered, until a total of nine. When the
participant failed in one sequence, the next one was presented with the
same number of elements. If the participant failed two consecutive se-
quences of the same length of squares to remember, the task finished.
Before the experimental block, participants performed a practice block
of three sequences of three squares length. For each participant, we
recorded the total score as the product of the length of the last pair of
correct sequences (block span) and the number of correctly remembered
sequences. The total score considers the performance on both trials of an
equal length and thus it could be considered more reliable than the block
span alone (Kessels et al., 2000).

2.2.4. Flanker task
We administered a modified version of the original flanker task

(b) Flanker task

Fixation 500 ms

Target 350 ms

ITI 650 — 750 ms

Incongruent

Neutral

Time

Fig. 1. Graphical representation of the tasks administered, including (a) the Block-tapping task, (b) the Flanker task, and (c) the Feature-switching task.

Note: “ITI” refers to the inter-trial interval, “ms” to milliseconds.
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(Eriksen & FEriksen, 1974), which explores resistance to distractor
interference and inhibition-related processes. In this task, a central
arrow (target) appears in the middle of a black screen surrounded by
other arrows or lines. The participant had to indicate which side the
central arrow points to by pressing with the left or the right index finger
the appropriate keyboard button (Z or M key on a Spanish keyboard) by
the direction of the central arrowhead. We presented 240 randomized
trials without rest, where 80 of them were either congruent (target and
flanking arrows pointed in the same direction), incongruent (target and
flanking arrows pointed in different directions), or neutral (distractors
were horizontal lines instead of arrows; see Fig. 1B). Each trial started
with the appearance of a fixation cross during 500 ms followed by the
target and the distractors, which were presented for 350 ms, and ended
with a black screen (inter-trial interval; ITI) randomized between 650
and 750 ms. Before the experimental block, participants performed a
practice block of 24 trials that were not analyzed. Response accuracies
and response times (RTs) were recorded and averaged for each experi-
mental condition and participant. RTs shorter than 50 ms (anticipation)
or >1000 ms (timeout) were excluded from the analysis. Furthermore,
one participant with <50 % of correct responses was not included in the
analyses. Proportional flanker costs were computed as follows for
incongruent—congruent proportional flanker costs (FCIC) and incon-
gruent-neutral (FCIN) proportional flanker costs, respectively: [(RTin-
congruent —RTcongruent)/ RTincongruent]® and [(RTincongruent —
RTneutral)/ RTincongruent]2 (de Bruin & Della Sala, 2018). Moreover,
the inverse efficiency score was computed by dividing the mean RT of
correct trials for both congruent and incongruent trials by the overall
proportion of corrects (Pcor), separately for each condition. Then, we
subtracted the congruent inverse efficiency score from the incongruent
one to achieve the FIES measure, that is, flanker costs in terms of inverse
efficiency scores: (RTincongruent/Pcor) — (RTcongruent /Pcor) (Bruyer
& Brysbaert, 2011). Note that we reversed these score's values (ps
original Flanker scores, reversed Flanker scores = —1) to provide a
unified scale among EC latent variables, in which larger values revealed
a better performance in EC. Thus, larger incongruent-congruent pro-
portional flanker costs, incongruent-neutral proportional flanker costs,
and incongruent-congruent flanker inverse efficiency score values (i.e.,
lesser interference or cost, reversed) reflected better performance.

2.2.5. Feature switching task

A computerized version of the feature-switching task (Anderson
et al., 2012) was administered to evaluate the flexibility to switch back
and forth between tasks and mental sets (Friedman & Miyake, 2004) to
measure the switching component of EF. The task consisted of a pre-
sentation of ten objects on a black screen, each of them characterised as
a function of three features: shape (circle, square, ellipse, plus or star),
color (green, red, orange, yellow, or blue), and the letter appearing in-
side the shape (ranging from A to Z). Each object matched another single
object on only one feature. In each trial, one object was signalled by a
white circle surrounding the object, which remained until a response
was given. In addition, a feature was written at the top of the screen (see
Fig. 1C). Participants had to select the object that matched the one
circled, based on the displayed target feature. Each trial presented a
different feature, according to which the participant had to match the
circled object, organised into nine blocks of twelve trials. In the first
three blocks, participants had to switch between two of the three fea-
tures repeatedly (two-predictable features condition, FS2P). In the next
three blocks, they had to switch between all three features in a consistent
order that differed between blocks (three-predictable features condition,
FS3P). Finally, in the last three blocks, participants had to switch be-
tween target features that randomly alternated after each correct
response. In these last blocks, participants could not anticipate the
feature target before responding (three-unpredictable features condi-
tion, FS3U). A total of 108 trials were presented in the entire experi-
mental block. Before the experimental block, participants performed a
practice block of six trials. We recorded RTs and the number of errors for
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each trial and averaged for each of the three experimental conditions.
RTs shorter than 200 ms (anticipation) or further than 3 SDs from the
mean (timeout) were excluded from the analysis. No participants met
the criterion for exclusion according to a 50 % accuracy or below.

2.3. Procedure

The research design was approved by the Committee on Research
Ethics of the University of the Balearic Islands, code 2647. All partici-
pants were informed about the nature of the study and provided
informed consent following the Declaration of Helsinki. All participants
answered the self-reported questionnaires prior to the EF tasks. The
experimental session was conducted in a computer room, in which EF
measures were collected throughout computerized tasks, including a
block-tapping, a modified flanker and a feature-switching task. Both the
first and the latter tasks were presented using the Psychology Experi-
ment Building Language (PEBL; Mueller & Piper, 2014), while the
flanker task was the SiF task used in Sanchez-Azanza et al. (2020). This
session lasted about 60 min, and all participants were rewarded with a
USB memory stick and snacks after completion.

2.4. Data analysis

First, to quantify a potential common method bias (CMB) induced by
the use of self-reported measures of both anxiety and attentional control,
we performed Harman's single factor test (Podsakoff et al., 2003). The
test consisted in loading all items of self-reported scales in an explor-
atory factor analysis with the principal components method of extrac-
tion fixing the number of factors to one. This test assumes that, if a large
amount of common method variance is present, most of the covariance
among measures (> 50 %) will be accounted by a single factor. Second,
we performed a series of central tendency descriptive statistics for self-
reported measures (STAI-t, ACS), as well as with computerized measures
of EF. Third, a latent variable approach was adopted to explore the in-
fluence of both ACS and STAI-t on the target cognitive processes through
Structural Equation Modeling (SEM). SEM combines factor analysis and
multiple regression allowing to test the hypothesized covariation among
latent variables (Morrison et al., 2017) and to inspect whether the in-
terrelations among the measured variables, clustered in latent variables,
behave like in a given specific theoretical model.

Thus, we specified four independent models, one for each executive
control subcomponent: Updating (Model 1, with the results of the block-
tapping task), Inhibition (Model 2, with the results of the flanker task),
Switching (Model 3, with the results of the Feature-switching task), and
Speed of Processing (Model 4, with the time of response in the feature-
switching and flanker tasks using trials without incongruence); in the
same way it was done previously (Sanchez-Azanza et al., 2020). Ac-
cording to previous literature, every model was specified in such a
manner each of the subcomponents of EF and speed of processing was
influenced by both self-perceived trait anxiety (i.e., STAI) and self-
assessed attentional control (i.e., ACS), which, in turn, would be corre-
lated with each other.

A significance level of p < .05 was used for all structural analyses in
the models. SEM model fit (i.e., the extent to which any given theoretical
model fits the actual data) was assessed by comparing the values of each
fit index of every model with their respective standard thresholds
(Schermelleh-Engel et al., 2003; Schreiber et al., 2006).

All data are freely available at Open Science Framework (https://osf.
io/9rhz6/). SPSS Statistics software (version 22, IBM) was used for
descriptive and correlational analyses. SPSS AMOS software (version 21,
IBM) was used for SEM estimation.

3. Results

Descriptive statistics of the main variables of the present study can be
consulted in Table 1.
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Table 1
Descriptive statistics of the main measures in the present study (N = 106).
M (SD) Min Max

Trait anxiety (STAI)

Total 23.12 (8.53) 12 39

STAI a (anxiety) 7.49 (3.83) 2 16

STAI d (depression) 15.63 (5.77) 7 26

Attentional control (ACS)

Total 52.02 (7.89) 30 63

ACS_f (focusing) 23.31 (4.65) 9 31

ACS_s (shifting) 26.73 (3.83) 18 32

Updating

BTTS 61.87 (21.54) 24 126

Inhibition

Flanker task: mean RT 402.41 (38.36) 324.65 511.71

Flanker task: error % 8.27 (5.60) 0.42 30.42

FCIC 0.02 (0.01) 3.261e° 0.06

FCIN 0.02 (0.01) 1.172e 77 0.08

FIES 62.78 (26.52) -3.06 163.52

Switching

FS2p 2170.35 (318.98) 1559.81 3368.47

FS3P 2151.03 (335.52) 1412.61 3215.6

FS3U 2194.85 (34.74) 1592.56 3.357.28

Feature uswnchmg task: 951 (3.15) 0 16.41
error %

Speed of processing

FRTn 384.28 (35.03) 313.03 477.03

FRTc 384.61 (39.90) 311.01 516.57

FSRT 2172.02 (297.07) 1585 3235.89

Note. M: Mean; SD: Standard Deviation; Min: minimum; Max: maximum; STAI-a:
STAI anxiety trait subscale; STAI-d: STAI depression trait subscale; ACS Total:
Attention Control Scale total score; ACS-f: Attentional Control focusing scale;
ACS-s: Attentional Control shifting scale; BTTS: Block-tapping total score; RT:
Response Time in milliseconds; FCIC: incongruent—congruent proportional
flanker costs; FCIN: incongruent-neutral proportional flanker costs; FIES:
incongruent—congruent flanker inverse efficiency score; FS2P: feature-switching
two-predictable features RT; FS3P: feature-switching three-predictable features
RT; FS3U: feature-switching three-unpredictable features RT; FRTn: flanker task
neutral condition RT; FRTc: flanker task congruent condition RT; FSRT: Feature
Switching task mean RT.

To ascertain that the associations between self-reports were not due
to the method of assessment, we first report the results of the CMB
analysis. The Harman's single-factor test showed that a single factor
would account for 19.1 % of variance, which is far below the cut-off of
50 % that would indicate an inadequate CMB. These results show that
the variance attributable to a common method of assessment (self-
report) is acceptable, thus not substantially influencing the conclusions
of the study.

Table 2
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3.1. Influence of attentional control and trait anxiety on the specific
components of executive control

Following Table 2, all models showed an overall good fit to the data
according to the standard cut-off criteria used in SEM. Specifically, each
model's 2 p-value was non-significant, all CFI and NFI values were over
0.95 and the RMSEA statistic below 0.08. Furthermore, the subscales of
both ACS (ps < 0.0001) and STAI (ps < 0.002) showed significant
loadings on their respective factors (for a graphical depiction, see Fig. 2).
The same outcome was found for the Inhibition (ps < 0.0001), the
Switching (ps < 0.0001) and the Speed of Processing (ps < 0.003) latent
variables. Moreover, the strength of the correlation between the factors
ACS and STAI (p = 0.005) was greater for the latent factors than for the
observable measures (Iatent = —0.46; I'observable = —0.31).

Regarding the structural results of the models, none of the associa-
tions of STAI or ACS latent variables was significant for neither Updating
(ps > 0.867), Inhibition (ps > 0.332) or Switching (ps > 0.745) when
Models 1 to 3, respectively, were estimated. However, even though
Attentional Control did not relate with the latent variable of Speed of
Processing in Model 4, a significant association between the latter and
trait anxiety was found (p = 0.033). That is, it seems that higher levels of
anxiety appear to increase the time required to process information, thus
slowing down responses (Figs. 2 and 3).

4. Discussion

The main aim of this work was to study the associations between trait
anxiety and both self-assessed and computerized measures of EF. We
presented a set of experimental tasks tapping the three major dimensions
of executive functions (Miyake et al., 2000) and two self-reported
questionnaires to assess trait anxiety and attentional control. The main
hypothesis was that trait anxiety would be negatively associated with
both self-reported attentional control and the distinct components of
performance-based EF (except for updating, which was supposed to
follow the opposite direction). Therefore, we expected that individuals
with high levels of trait anxiety would show lower scores in overall EF,
with negative associations between the ability to inhibit information
and to effectively switch between sets of tasks, but positive with the
capacity to update working memory representations.

In the same line as Pacheco-Unguetti et al. (2010), Derryberry and
Reed (2002), and Demetriou et al. (2021), self-reported trait anxiety was
negatively associated with self-reported attentional control. This asso-
ciation held even after ensuring that the self-reported method of
assessment for both questionnaires did not affect the results. Thus, in
general, self-perceived levels of trait anxiety were associated with a
lower sense of attentional control capacity.

To assess whether this finding extended to computerized tasks of EF,
participants carried out a set of tasks consisting of a block-tapping, a
flanker, and a feature-switching task. Contrary to our expectations and
in contrast to previous studies (Ansari et al., 2008; Bishop, 2009;
Pacheco-Unguetti et al., 2010) our results do not provide support that
trait anxiety is associated with EF in general, nor with a deficiency in the
top-down executive performance-based tasks in a community sample of

Model fit indices regarding the influence of both Attentional Control and Trait Anxiety on either Updating (Model 1), Inhibition (Model 2), Switching (Model 3), and

Speed of Processing (Model 4) latent variables.

Model $? Other
Statistic df P ¥2/df NFI CFI RMSEA AIC
1 2.7 3 0.447 0.888 0.973 1 0 26.7
2 15.4 11 0.167 1.396 0.977 0.993 0.061 49.4
3 6.9 11 0.808 0.626 0.974 1 0 40.9
4 11.4 11 0.411 1.036 0.966 0.999 0.018 45.4

Note. df: degrees of freedom; y?/df: chi-square/degrees of freedom ratio; NFI: normed fit index; CFI: comparative fit index; RMSEA: root mean square error of

approximation; AIC: Akaike information criterion.
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young students (Ansari et al., 2008; Bishop, 2009; Pacheco-Unguetti
et al., 2010). Regarding the block-tapping task, our results are incon-
sistent with previous works showing that working memory (as assessed
by the Corsi block-tapping task) was associated with trait anxiety
(Christopher & MacDonald, 2005; Eysenck et al., 2005). As stated
earlier, visuospatial working memory tasks, such as the Corsi block-
tapping task used here, might be resistant to the negative effects of
trait anxiety, since the influence of anxiety on this component is modest
(Christopher & MacDonald, 2005; Eysenck et al., 2005) or even positive
when cognitive load is challenging for high anxious individuals
(Demetriou et al., 2021).

In the same line, our results do not support the negative relation
between trait anxiety and the interference control component of inhi-
bition, contrary to previous reports (Bishop, 2009; Pacheco-Unguetti
et al., 2010, 2009; Snyder et al., 2014; Visu-Petra et al., 2013). A po-
tential reason for this may lie in the fact that our task was not demanding
enough to capture a potential negative association with trait anxiety. For
instance, Pacheco-Unguetti et al. (2010) presented a task that combined
in a single experiment alerting tones and spatial cues before the target
stimuli to explore the alerting, orienting, and executive networks. We
believe this might have made their task more difficult, as their RTs to
congruent and incongruent trials (Experiment 1) took over 200 ms
longer (over 50 % slower) than those in the present study. Thus, a higher
task difficulty in Pacheco-Unguetti et al.'s study might partially account
for this discrepancy. Additionally, they tested participants with extreme
scores in trait anxiety, which were above the 80th and below the 15th
percentile for high and low-anxiety participants (scores >34 and <14,
respectively). This may have yielded larger values in Pacheco-Unguetti
et al.'s study in the 80th percentile, as compared to those in the present
study (scores >30 and <14, respectively), which is another potential
reason for the divergence with the present results. Another possible
source for the discrepant results between both studies may lie in their
use of an independent samples analytic approach, rather than the
associative one adopted here. Following previous reports, extreme
group categorization can inflate effect sizes (Fisher et al., 2020), which
might misrepresent the relations between variables in the real world,
can lead to the illusion of experimental control in designs that lack it
(Humphreys, 1978), can diminish the accuracy of the estimated re-
lations (Cohen, 1983) and is more prone to produce false-positive results
(Vargha et al., 1996).

In terms of the switching ability, the lack of association between trait
anxiety and shifting found in the present study might reveal that there is
indeed no relation between both constructs, in line with previous reports
(Bunce et al., 2008; Pacheco-Unguetti et al., 2010). However, it may also
suggest that the feature-switching task used in the present study might
not be the best candidate to measure task-switch costs. In this regard,
our switching task only involves the continuous shifting between task
sets and does not contain pure repetition trials, as other works include
(Ansari et al., 2008; Derakshan, Smyth, & Eysenck, 2009). Gustavson
et al. (2017) found that the association between shifting and trait anx-
iety depended on task demands, in particular when trying to switch
away from an established task set. Given that our shifting paradigm
forced participants to switch on every trial, it did not allow us to mea-
sure RTs to repeat trials and prevented us to quantify how established
the task set was. In consequence, it was not possible to disentangle the
cost of switching away from an established task set from the cost of
reconfiguring the current task set. Additionally, the switcher task in the
present study did not include trials with distinct anticipatory periods,
which might have caused the absence of an association with anxiety, as
greater switch costs are found in high trait-anxious individuals when
time or preparation is short (Ansari et al., 2008).

Despite these results, we found that another non-executive broader
component, speed of processing, showed a significant negative associ-
ation with trait anxiety, which was restricted to slower overall RTs,
while some previous works yielded opposite results in this regard (La
Buissonniere-Ariza et al., 2013). A possible explanation for these
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opposite results could be that highly-anxious individuals show a high
concern about task performance, and this could even lead to an increase
in the allocation of processing resources, which might be inefficient for
optimal task performance (Eysenck & Calvo, 1992). However, our re-
sults indicate that a stable temperamental predisposition to anxiety is
associated with a slower speed of processing, in line with other previous
studies (Eysenck et al., 2007; Labad et al., 2020). Task performance
concerns are likely to lead to a larger and inefficient deployment of
processing resources (Eysenck & Calvo, 1992). In this vein, high trait-
anxious individuals might consume additional cognitive and
emotional resources, which shall interfere with the performance of the
task at hand (Baddeley, 2003; Eysenck et al., 2007), leading to overall
slower task performance. Therefore, we show through a latent variable
approach, that speed of processing is negatively influenced by high
levels of negative affect in healthy young adults, in line with previous
reports (Eysenck et al., 2007).

Nevertheless, the present work has several limitations. The first one
concerns sample size. Although it is sufficient to carry out the analytic
approach conducted (Gana & Broc, 2019), a larger sample would allow
to improve the robustness of the structural models tested. The second
limitation concerns the lack of a situational measure of anxiety, which
would have helped to better discern its contribution to the results pre-
sented here. In this regard, further works might benefit from the inclu-
sion of both self-reported and objective measures of state anxiety, such
as cardiac or electrodermal indicators. Another potential limitation of
the present study involves the use of a single working memory task in the
visuospatial domain; it would be desirable to include a wider range of
working memory tasks that permit a wider range of tasks assessing the
updating component of EF. We also believe that the inclusion of a cued
task-shifting paradigm with different anticipatory periods would add a
valuable piece of evidence, as it would allow the calculation of a purer
measure of switch costs under different preparatory temporal windows.
Finally, although averaged RTs are reliable measures for the estimation
of speed of processing, other performance-based indicators, such as the
number of items completed in a given time, might be also useful to es-
timate the latent construct of processing speed.

In conclusion, the present study shows that a stable response style
associated with a higher vulnerability to anxiety might reflect a slowed
speed of processing. Furthermore, our results do not support a relation
between trait anxiety and the updating of information in working
memory, the capacity for interference control, and the ability to switch
between task sets. We believe this study complements findings on the
role of trait anxiety in a community sample of young adults tested with
measures of performance-based EF other than self-reports (Bjelland
et al., 2009).
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