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Abstract

Patients with anxiety disorders suffer from impaired concentration, potentially as a result

of stronger emotional interference on attention. Studies using behavioural measures provide
conflicting support for this hypothesis. Elevated state anxiety may be necessary to reliably
document differences in emotional interference in patients versus healthy controls. The present
study examines the effect of experimentally induced state anxiety (threat-of-shock) on attention
interference by emotional stimuli. Anxiety patients (7= 36) and healthy controls (7= 32)
completed a modified affective Stroop task during periods of safety and threat-of-shock. Results
indicated that in both patients and controls, threat decreased negative, but not positive or

neutral, emotional interference on attention (both p < .001). This finding supports a threat-related
narrowing of attention whereby a certain level of anxiety decreases task-irrelevant processing.
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1| INTRODUCTION

Patients with anxiety disorders suffer from pervasive worry and impaired concentration
(Craske et al., 2017; Hoge, Ivkovic, & Fricchione, 2012) potentially due to poor cognitive
control and/or overpowering emotional interference. Although everybody can experience
attention interference by emotional stimuli, the presence of an anxiety disorder may
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enhance this effect (reviews Bishop, 2008; Cisler & Koster, 2010; Clarke & Johnstone,
2013). Empirically, however, studies of anxiety patients offer inconsistent evidence for this
hypothesis (Balderston et al., 2017; Feng et al., 2018; Mitchell, Richell, Leonard, & Blair,
2006; Pergamin-Hight, Naim, Bakermans-Kranenburg, van 1Jzendoorn, & Bar-Haim, 2015).

Tasks such as the emotional Stroop are considered to measure emational interference on
cognitive control (Stickel et al., 2019; Williams, Mathews, & MacLeod, 1996; Blair et al.,
2012; Klumpp et al., 2018; Minkova et al., 2017). During these tasks, emotional interference
is qualified by the increase in attention resources (e.g. brain activation and reaction time)
required during Stroop conflict trials in the presence of an emotional stimulus (Compton et
al., 2003; Dresler, Attar, et al., 2012; Dresler, Ehlis, et al., 2012; Khanna et al., 2017; Liu,
Yang, Jiang, & Li, 2018; Song et al., 2017; Williams et al., 1996). However, while some
studies report emotional interference on cognitive control in anxiety patients at the neural,
but not behavioural, level (Blair et al., 2012; Klumpp et al., 2018; Minkova et al., 2017),
others demonstrate emotional interference on behavioural measures of cognitive control (for
reviews, see Bishop, 2008; Cisler & Koster, 2010).

One explanation for the discrepancy in the literature is that emotional interference on
cognitive control in anxiety patients may only be reliably documented in the context

of elevated state anxiety. Indeed, the effect of state anxiety on cognition is complex.

While anxiety can have a detrimental effect on cognitive control, a modest level of state
anxiety may have the opposite effect (i.e. improve cognitive control; Easterbrook, 1959).

By increasing attention to task-relevant stimuli and decreasing attention to task-irrelevant
distractors, anxiety-induced narrowing of attention can improve cognitive control on some
tasks (Booth & Sharma, 2009; Chajut & Algom, 2003; Hu, Bauer, Padmala, & Pessoa, 2012;
Pessoa, Kastner, & Ungerleider, 2002).

In studies showing similar cognitive control in anxiety patients and healthy controls during
emotional distractors, state anxiety may sufficiently narrow attention to eradicate group
differences. In studies where anxiety patients exhibit worse attention than healthy controls,
state anxiety may be too low to narrow attention.

The present study examines the effect of experimentally induced state anxiety (threat-of-
shock) on emotional interference on cognitive control using a modified affective Stroop task
in anxiety patients compared to healthy controls. The affective Stroop task uses emotional
distractors to interfere with task-relevant processing (Fani et al., 2019; Hwang, White,
Nolan, Sinclair, & Blair, 2014; Raschle et al., 2017; Robinson, Letkiewicz, Overstreet,
Ernst, & Grillon, 2011; Vythilingam et al., 2007; White, Costanzo, Blair, & Roy, 2015).
While other affective Stroop tasks present emotional distractors simultaneously as the
target stimulus, the modified affective Stroop task presents emotional distractors before

and after the stimulus (Blair et al., 2007; Mitchell et al., 2006). In so doing, changes in
performance are considered to reflect emotional interference without the potential confound
of a defensive response (e.g. freezing) (review Clarke & Johnstone, 2013).

Threat-of-shock is a well-established anxiety-induction procedure in both patients (Cha et
al., 2014; Grillon, O’Connell, et al., 2017; Grillon, Robinson, et al., 2017; Vytal, Arkin,
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Overstreet, Lieberman, & Grillon, 2016) and healthy controls (Ernst, Lago, Davis, &
Grillon, 2016; Lago et al., 2019; Robinson, Krimsky, & Grillon, 2013; Robinson, Vytal,
Cornwell, & Grillon, 2013). Several studies have used threat-of-shock during attention tasks
(review Robinson, Vytal, et al., 2013). Specific to emotional interference, Choi et al and Hu
et al have investigated the influence of threat-of-shock on the Stroop effect (i.e. attention
disruption) with opposing results (Choi, Padmala, & Pessoa, 2012; Hue et al., 2012). Choi
et al found more attention interference during threat than safe trials, an effect that increased
as a function of state anxiety (STAI, Spielberger State-Trait Anxiety Inventory; Spielberger,
1983; Choi et al., 2012). Hu et al, however, found a decrease in attention interference during
threat-of-shock compared to safe (Hu et al., 2012). Studies have yet to use threat-of-shock to
study emotional interference on attention in anxiety patients.

Thus, the aims of this study were to determine the effect of elevated state anxiety (induced
by threat-of-shock) on cognitive control (i.e. measured during Stroop conflict trials) during
an affective Stroop task as a putative measure of emotional interference of attention and

to compare this effect between anxiety patients and healthy controls. Specifically, the
study was designed to determine (a) whether inducing state anxiety modulates the effect
of emotion on cognitive control and (b) whether this modulation differs between patients
with anxiety disorders and healthy controls.

MATERIALS AND METHODS

Participants

Participants were recruited from the Washington, DC, metropolitan area through
advertisements and flyers. A power analysis was conducted (G*Power 3.1) based on prior
data which indicated an expected small effect size for behaviour measures (= 0.1; Mitchell
et al., 2006). Assuming a strong correlation among repeated measures (o = 0.8; estimated
from previous behaviour measures), calculations indicated that the testing of 68 participants
at an alpha of 0.05 would provide power of 0.95 to detect a significant 2 (Diagnosis) x 3
(Emotion) x 2 (Condition) interaction.

An experienced mental health nurse administered the Structural Clinical Interview for
Diagnostic and Statistical Manual of Mental Disorders, fourth edition (DSM-1V) (SCID,
First, 2002) to evaluate all participants. Clinical anxiety was considered a negative valence
construct in accordance with the NIH Research Domain Criteria (RDoC, Kozak & Cuthbert,
2016). Therefore, individuals were enrolled in the anxiety group (ANX) if they were
diagnosed with one or more anxiety disorders (Generalized Anxiety Disorder, Panic
Disorder, or Social Anxiety Disorder). Participants were excluded if they met any of the
following criteria: other current Axis | disorder, use of psycho-pharmacological medications,
current substance use abuse, substance use dependence within the past six months, or any
significant medical disease as determined by history, routine laboratories, electrocardiogram
and neurological examination. Of the consented patients (/7= 37), one participant was
excluded for choosing not to perform the task due to threat-of-shock (7= 1). The remaining
ANX participants were adults with generalized anxiety disorder (1= 12); social anxiety
disorder (n= 8); generalized anxiety disorder and social anxiety disorder (7= 14); and
generalized anxiety disorder, social anxiety disorder and panic disorder (n= 2) (Table 1).
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Of the recruited controls (7= 32), one participant was excluded for not finishing the task
(n=1). The final sample included 36 ANX participants and 31 healthy control (HC)
participants. Groups were matched for gender (A1,65) = 0.00, p=.95) and age (A1,65)
=0.00, p=1.0; Table 1). The ANX group had higher STAI-trait (H1,65) = 103.14, p<
.001) than the HC group. All participants gave written informed consent approved by the
NIMH Combined Neuroscience Institutional Review Board and were compensated for their
participation. This study was in accordance with the Declaration of Helsinki.

Anxiety was evoked by threat-of-shock (Vytal, Cornwell, Arkin, & Grillon, 2012). Shocks
were delivered through electrodes (Biopac Systems, Goleta, CA, USA) placed on the left
forearm. Prior to the task, shocks were administered at increasing intensities until a level that
corresponded to subjective discomfort, but not pain, was reached. This intensity was used
throughout the affective Stroop task.

Affective stroop task

2.3.1| Presentation—We used a commercially available system (E-Prime 2.0) to
present a version of the previously described affective Stroop task (Blair et al., 2007).
Participants watched as six trial types differing by task (incongruent, congruent) and
emotion (negative, neutral, positive) were presented during condition blocks (safe, threat)
on a computer screen (Figure 1).

Each trial began with a fixation point presented for 1,000 ms, which was then immediately
followed by a picture stimulus presented for 400 ms, followed by a numerical display

for 400 ms, followed by a repeat of the picture stimulus for 400 ms and followed by

a blank screen for 1,300 ms. The short latency of the numerical display ensured that task-
relevant processing continued into the second presentation of the picture stimulus. There
were eight trials of each of the six trial types (negative congruent, negative incongruent,
neutral congruent, neutral incongruent, positive congruent, positive incongruent) during each
condition block (safe, threat). There were four condition blocks (2 safe, 2 threat) per run,
and 2 runs per visit, for a total of 384 trials per participant (8 trials x 6 trial types x 4 blocks
X 2 runs).

2.3.2| Task (incongruent, congruent)—Participants were told to count the number
of digits (i.e. numerosity) presented on the numerical displays, which consisted of three,
four, or five 3s, 4s, 5s or 6s. Participants then pressed the corresponding key on the keyboard
(i.e. 3’ for numerosity of three). On incongruent trials, the numerosity of Arabic digits

was inconsistent with the identity of the digit. On congruent trials, the Arabic digit was
consistent with the numerosity.

2.3.3| Condition (safe, threat)—Trials were presented during blocks when subjects
could not (safe) and could (threat) receive a shock. Each block began with an instruction
screen presented for 800 ms that read ‘A SAFE block starts now’ or ‘A SHOCK block starts
now’. Instruction screens as well as numerical displays had coloured borders indicating

Eur J Neurosci. Author manuscript; available in PMC 2021 May 18.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Lago et al.

2.4

2.5

3|
3.1

Page 5

Condition (i.e. green for safe, red for threat). Each participant received a total of 2 shocks
throughout the task.

2.3.4| Emotion—RPictures differed by negative, neutral or positive emotion and were
selected from the International Affective Picture System (IAPS; Lang & Greenwald, 1988).
Normative mean (SE) valence and arousal values on a nine-point scale were, respectively,
3.18 (0.71) and 5.90 (0.94) for negative, 4.90 (0.30) and 2.68 (0.37) for neutral, and 7.43
(0.47) and 5.17 (0.90) for positive pictures.

Questionnaires and retrospective ratings

Subjects completed the STAI-trait inventory during screening. After the affective Stroop
task, participants rated subjective shock unpleasantness (‘How unpleasant were the electric
shocks?’) on an analog scale ranging from 1 (not at all) to 10 (extremely). Subjects

used the scale then to retrospectively rate their distress during negative pictures (‘How
distressing were the negative pictures during threat/safe?’), pleasure during positive pictures
(‘“How pleasant were the positive pictures during threat/safe?’), as well as overall subjective
difficulty with attention (‘How difficult was it to pay attention during threat/safe?’) and level
of anxiety (“How anxious were you during threat/safe?’). Subjects were not asked about
their perception of the neutral stimuli.

Data analysis

All analyses were conducted in SPSS 21. All measures, conditions and data exclusions

are reported. Due to specific focus on emotional interference on Stroop conflict trials,
behavioural measures of interest included Stroop effect reaction time (difference score
between incongruent and congruent accurate trials), as well as Stroop effect accuracy
(difference score between incongruent and congruent trials).1 Stroop effect reaction time
and accuracy were averaged within each emotion and condition and analysed with three-way
Diagnosis (HC, ANX) x Emotion (negative, neutral, positive) x Condition (safe, threat)
rANOVAs.

STAI-trait, shock-level, shock discomfort, retrospective distress during negative pictures and
retrospective pleasure during positive pictures were analysed with one-way Diagnosis (HC,
ANX) ANOVAs. Retrospective ratings of anxiety and difficulty with attention were analysed
with twoway Diagnosis (HC, ANX) x Condition (safe, threat) rANOVAS. Post hoc analyses
were tested using Bonferroni adjusted alpha levels of 0.008 per test (0.05/6).

RESULTS
Shock

Diagnosis did not affect shock level (H65) = 2.96, p=.10) or shock discomfort (H65) =
0.02, p= .89, Table 2).

LFor results of 4-way Diagnosis (HC, ANX) x Emotion (Negative, Neutral, Positive) x Task (Congruent, Incongruent) x Condition
(Safe, Threat) rANOVA please see Data S1.
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Affective stroop performance

3.2.1| Stroop effect reaction time (Incongruent-Congruent)—The three-way
rANOVA revealed main effects of condition (A1,65) = 20.53, p< .001; 77 =0.24) and
emotion (A2,130) = 27.86, p< .001; 77 = 0.30) (Table 3, Figure 2). However, these effects
were qualified by an interaction between Condition x Emotion (H2,130) = 9.57, p<.001;
77 = 0.13). Decomposed by condition, during safe, there was greater Stroop effect on
reaction time during negative compared to positive pictures (£66) = 3.46, p < .001; 95% ClI
[9.18, 34.31]) but only at a trend for neutral pictures (Bonferroni corrected, {66) = 2.74, p
=.008; 95% CI [3.98, 25.36]). During Threat, there was /ess Stroop effect on reaction time
during negative compared to neutral ({66) = —5.12, p<.001; 95% CI [-44.05, -19.32])
and positive ({66) = —5.93, p<.001; 95% CI [-46.45, —23.03]) pictures. Decomposed by
emotion, condition affected Stroop effect reaction time during negative (threat less than safe,
4(66) = -7.30, p<.001; 95% CI [-67.15, —38.31]) but not during neutral ({66) = —1.51,
p=.14; 95% CI [-14.84, 2.09]) or positive ({66) = 0.66, p=.51; 95% CI [-7.66, 15.17])
pictures. There were no main effects or interactions of diagnosis on Stroop effect reaction
time.

3.2.2| Stroop effect accuracy (Incongruent-Congruent)—There were no main
effects or interactions of condition, emotion or diagnosis on Stroop effect accuracy (Table 4,
Figure 3).

Retrospective ratings

ANX participants reported more distress than HC participants during negative pictures
(A1,64)=8.99, p< .01; 77 =0.12), but ratings of pleasure during Positive pictures did

not differ between groups (A(1,64)=0.13, p=.72; 77 =0.00) (Table 2). Additionally, there
was a main effect of diagnosis on both subjective anxiety and retrospective difficulty with
attention, reflecting higher reports in the ANX than the HC group (respectively: A1,65) =
12.40, p=.001; 72 =0.16; A1,65) = 14.89, p< .001; 77 =0.19).

Across diagnosis, threat increased reported distress during negative pictures (H1,64) =
17.38, p<.001; 77=0.21), decreased pleasure during positive pictures (A1,64) = 16.22,
p<.001; 77 =0.20), increased subjective anxiety (A1,65) = 220.77, p< .001; 7° = 0.77)
and increased retrospective difficulty with attention (A1,65) = 27.43, p< .001; 77 = 0.30).
Diagnosis x Condition interactions were not significant.2

DISCUSSION

The objectives of this study were to determine whether changes in state anxiety modulates
the effect of emotion on cognitive control, and, if so, whether this modulation differs as a
function of clinical anxiety. To this end, state anxiety was successfully induced using threat-
of-shock, a method that has been shown to reliably increase anxiety in both patients and
healthy participants (Cha et al., 2014; Grillon, O’Connell, et al., 2017; Grillon, Robinson,
etal., 2017; Robinson, Krimsky, et al., 2013; Robinson, Vytal, et al., 2013; Vytal et al.,

Zpearson correlations were conducted between Stroop-Effect reaction time and questionnaires/retrospective ratings as suggested by a
reviewer. No correlations reached significance (all p> .05).
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2016), as evidenced by an increase in ratings of anxiety during the threat compared to the
safe condition. Negative, neutral and positive pictures were used as emotional distractors to
interfere with cognitive control. The Stroop effect was used as an index of cognitive control
and was calculated as the performance difference on incongruent trials minus congruent
trials.

Overall, the ANX and HC groups did not differ on emotional interference. The main
findings were that the Stroop effect for negative pictures was reduced in the threat compared
to the safe condition. In addition, during the safe condition, the Stroop effect was larger
during the negative pictures compared to the neutral and positive pictures, while in the threat
condition, the Stroop effect was smaller during the negative pictures compared to the neutral
and positive pictures. Thus, the combination of threat and negative pictures decreased
emotional interference on reaction time. Stroop effect accuracy was not modulated by
condition or emotion.

As in other studies (Basten, Stelzel, & Fiebach, 2011; Blair et al., 2012, 2013), reaction
time and accuracy results differed. In brief, investigators have suggested that reaction

time quantifies processing resources, while accuracy quantifies performance. Therefore,

an increase in reaction time without a decrease in accuracy may reflect activation of
compensatory strategies prevent impairment of performance (Eysenck & Calvo, 1992;
Eysenck, Derakshan, Santos, & Calvo, 2007; Mandrick, Peysakhovich, Rémy, Lepron, &
Causse, 2016). Specific to this study, in the safe condition, participants may have maintained
performance (Stroop effect accuracy) during negative pictures compared to positive pictures
at the cost of more cognitive resources (increased Stroop effect reaction time).

Focusing on Stroop effect reaction time, the opposite effect of putative emotional
interference on cognitive control during safe and threat suggests the involvement of distinct
attention mechanisms. According to resource theories of anxiety, cognitive resources are
finite (reviews Eysenck et al., 2007; Pessoa, 2009). Thus, emotional processing would affect
cognitive control when resources are in high demand (i.e. during incongruent compared to
congruent trials). Additionally, cognitive resources are preferentially allocated to emotional
stimuli at the cost of goal-directed processing (i.e. task). This is consistent with the results
in the safe condition: the Stroop effect was greater after negative compared to positive

(and a trend compared to neutral) emotional distractors. However, the resource theories

of anxiety cannot explain the results in the threat condition. Here, during threat-of-shock,
cognitive control was improved during negative emotional distractors (compared to the safe
condition and compared to the positive and neutral distractors in the threat condition). Thus,
when cognitive resources are taxed to the extent that dual processing cannot take place,
goal-directed processing may preferentially consume processing resources in the context of
state anxiety. We have reported such prioritization, that is goal-processing at the expense of
threat processing, during difficult (high-load) working memory tasks (Vytal et al., 2012).
However, it is not clear why taxing cognitive resources would prevent interference from
negative, but not positive, stimuli.

An alternative interpretation of the reduced attention interference by negative pictures during
threat involves the reported narrowing of attention of anxiety, which increases cognitive

Eur J Neurosci. Author manuscript; available in PMC 2021 May 18.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Lago et al.

Page 8

performance on some tasks because of decreased attention to task-irrelevant distractors
(Easterbrook, 1959; Hu et al., 2012; Pessoa et al., 2002). According to this interpretation,
the decreased Stroop effect during threat and negative emotional distractors may reflect
passing of an anxiety threshold, after which the “spotlight effect’ is engaged. In other words,
anxiety caused by threat-of-shock and negative pictures surpassed, while anxiety caused by
threat-of-shock with neutral or positive pictures fell below this threshold.

With regard to group effects, our data do not support a difference in emotional interference
between ANX and HC. This finding is consistent with previous data from our laboratory
and others (Balderston et al., 2017; Bishop, 2009; Carleton et al., 2015; Edwards, Burt, &
Lipp, 2010; McClure et al., 2007; van Peer, Spinhoven, & Roelofs, 2010) but is contrary

to other studies that report impaired attention with negative, but not neutral, distractors

in patients compared to controls (Dresler, Attar, et al., 2012; Price, Eldreth, & Mohlman,
2011). Nevertheless, the current data suggest that emotional interference on attention may
be decreased with state anxiety in anxiety patients, suggesting that a modest level of anxiety
(neither too high, nor too low) may improve cognitive functioning.

A strength of this study includes an objective, reliable, cross-species induction of state
anxiety, that is threat-of-shock, which permits the comparison of high and low state anxiety
within subjects (Grillon, Baas, Lissek, Smith, & Milstein, 2004; Robinson et al., 2011; Vytal
et al., 2012). Another strength lies in the affective Stroop task design (Blair et al., 2007).
The display of emotional distractors prior to and after, as opposed to during, cognitive trials
eliminates the likelihood that slowing of reaction time may reflect a defensive (i.e. freezing)
response (Clarke & Johnstone, 2013).

Limiting this study, retrospective questionnaires did not measure subjective salience of
emotional distractors. Subjects were asked to rate their distress during negative pictures,
and pleasure during positive pictures, but this does not allow direct comparison of
salience between negative, neutral and positive stimuli. Additionally, results may be
confounded by the ANX group comprised of patients with generalized anxiety disorder,
social anxiety disorder and/or panic disorder. Although the study design of considering
anxiety as a negative valence construct was in accordance with the NIH Research Domain
Criteria (RDoC, Kozak & Cuthbert, 2016), differences in symptomatology may reflect
heterogeneous attention control processes.

In conclusion, our results support that induced state anxiety decreases negative emotional
interference on cognitive control (i.e. Stroop effect) for both anxiety patients and healthy
controls. These data support a narrowing of attention whereby a level of anxiety (i.e.

in the context of threat-of-shock and negative emotional distractor together, but not with
each individually) decreases task-irrelevant processing. Further, emotional interference
of attention occurs independently of subjective anxiety and retrospective difficulty with
attention. Future studies should replicate these findings and explore potential neural
processes underlying these effects.
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FIGURE 1.

Affective Stroop task. (a) Example of threat trial. During threat, a participant could receive
a shock (lightning bolt), as indicated by a red border. Participants pressed the key that
corresponded to the numerosity of each number display. This example shows a negative
congruent task trial (Arabic digit of 4, numerosity of 4). (b) Example of safe trial. During
safe, a participant could not receive as shock, as indicated by a green border. This example
shows a neutral incongruent task trial (Arabic digit of 6, Numerosity of 3)
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FIGURE 2.

Stroop effect (incongruent minus congruent) reaction time. Violin plot of Stroop effect
reaction time (incongruent minus congruent trials; ms) by condition (safe, threat) and
emotion (negative, neutral, positive). Shaded areas represent histograms. For means and
significant effects, please see Table 3
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FIGURE 3.
Stroop effect (incongruent minus congruent) accuracy. Violin plot of Stroop effect accuracy

(incongruent minus congruent trials; % correct) by condition (safe, threat) and emotion
(negative, neutral, positive). Shaded areas represent histograms. For means and significant
effects, please see Table 4

Eur J Neurosci. Author manuscript; available in PMC 2021 May 18.



Page 16

Lago et al.

(100" >d) sdnouf uaamiaq souaIaIp JuediubIS

‘Alojuanu] A1sixuyy Jred | -a1els Jabiaqialds ‘yen-|v1s Jeplosip Alaixue [e100s

‘AVS ‘100U Ayeay ‘DH ‘Japiosip ABixue pazijelsush ‘Qvo ‘av's pue avO PIGIOWo ‘vS/avo ‘1apiosip diued pue ‘Qvs ‘avo PIGIowod Diued/Qys/avo ‘siusned Avixue ‘XNV :SUOIRIASIGYY

Author Manuscript

(02) 0°€9 (2€) 675 (ze) oy (1°2) 05°8v (6'T) 0°TS (60) 282 Men-IvlS
(sv) g6C (r2) Log (r'2) 69¢ () 8Le (e1) 88 (e1) '8 (s1eaf) by
0 v z 0 9 S 3B
z 01 9 r4) 0 9z a[ewad

(c=u)ad/avs/iavo FT=u)avs/avo @=u)avs @r=u)avo (e=u)XNV (T€=U)OH

swuaired Adixue |je papnjoul dnoib XNV ‘(3S) uesin “dnoub Aq sonsualoeleyd pue solydesbowsg
T 319vl

Author Manuscript Author Manuscript Author Manuscript

Eur J Neurosci. Author manuscript; available in PMC 2021 May 18.



Page 17

Lago et al.

(€0 =l ‘100" >0 uonuany ‘8’0 uNw ‘100" >d ALIXUY 20 uNe ‘100" >d ainsesld ‘20 uNn ‘100" > SSAASIQ) SUOIIPUOD USSMIBY 90UBIRIP JUBILIUBIS

(20 uNb ‘700" >4 uonuany ‘2’0 uNt 'T00" =d ABIxuy ‘T°0 uNb ‘70" >d ssalsig) sdnoJo usamlaq aduaJayIp Jued

*saimotd aAiisod Buinp ainses|d ‘ainses|d ‘sduwiy/IjiWw Ul [9A3] 490US ‘YW ‘S|01U0d

Aureay ‘OH ‘saimord aaneBau Bulnp ssasip ‘ssansid HOJWOISIP I0US HOoJW0sId ‘uonusne Yim Anoigip aAnoslgns ‘uonusny ‘Alsixue aanoslgns ‘Aeixuy ‘siusied Alvixue “XNV :SUOIRIASIGYY

Author Manuscript

(r0) 59 (CXORN] (ro)ov roT9 Yealyl
o Ty (ro)se  (F0)6S (ro) 8y (e0) 18 (60159 ajes
XNV
(CY)RA4 (g0 L9 (S0 9v [CY) 44 Yealyl
(ro)6e (e0oz (s0)ss (eo)ee (e0)zs (16 ajes
OH
Tco:cwz,q +,*>w_x:< %Smmm_n_ h*mmm:m_o 1I0JW0osIq v
(3S) ueay "uonipuod pue dnoib Aq sbuires aAadsoaal pue 3I0ys
¢ 3719vlLl

Author Manuscript Author Manuscript Author Manuscript

Eur J Neurosci. Author manuscript; available in PMC 2021 May 18.



Page 18

Lago et al.

9SG6 ‘800" =0 ‘Pa19a1i02 1uoliaguog) sainaid esinau 0] pasedwod aalreBau usamiag aoualaip puai ‘([€v€ ‘2'6] 1D %56 ‘100" > &) sainoid aAnisod 03 pasedwod anefau Usamiag adualayIp Juedl

‘([oez- ‘5971 12 %S6 ‘T00" > d) sainaid aasod pue ([€'6T- ‘Tiv-1 1D %S6 ‘T00" > &) [esinau 03 pasedwod aairehau Usamiag aduaiayip uedliubis

([rsz ‘ol 1

't
o)

Bis

)/

"([e8e- '2°29-1 1D %S6 'TO0" > ) 1881y} pue 8)es UsaMIaq 30usIaylIp JuedlIubIS
e

'$10.0U02 Ayyjeay ‘DH ‘siuaned AlvIxue “XNV :SUOIRIASIGY

:sdnot9 uiym pasdejod

(6T€) 1885 (e¥e) 218G (8'1€)S9e9 (zze)sezo (z9) vy (29 ey
(eve) 69,6 (cve)T09S (€T€) 9029 (1T€)T609 (62) ¢y (L2) 06y
(gze)se09  (ove)evss (T'ee) 8619 (862) vevd  (v9) ¥eT  (0°6) T'6S
(eT1) 2208 (FTT) G967 (FET)¥'ass (921 9ers (v9)esyr (69 Ty
(Len)oser (LT1)G287 (81T 92rs (091 z2es (09 0Ly (79) L'vS
(T eers (zen)Tezos (eer)eves (bT1) 2928 (T9)0sT  (L2)9vL
TSIy L afes 7oy L ojs  4IRIUL s
juen Jbuo) juan Jbuoou | 199440 doo.is

8AISod

[esnaN

N annebaN
XNV

8ANISOd

JesnaN

N annebaN

OH

(3S) ueay "uonIpuod pue xsel ‘(quaniBbuod snuiw JusniBuodul) 1986 doons ‘uonows ‘dnoib Aq (Spuodasi|iw) awil uonaesy

Author Manuscript

€31avl

Author Manuscript

Author Manuscript

Author Manuscript

Eur J Neurosci. Author manuscript; available in PMC 2021 May 18.



Lago et al. Page 19

TABLE 4

Accuracy (% correct) by group, emotion, Stroop effect (incongruent minus congruent), task and condition.
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Mean (SE)

Stroop effect Incongruent Congruent
Safe Threat Safe Threat Safe Threat
HC
Negative -0.1(1.0) -0.3(0.8) 94.2(0.9) 95.0(0.7) 943(11) 953(0.7)
Neutral  -0.5(1.0) -0.4(0.8) 94.4(11) 958(0.7) 94.9(0.8) 96.2(0.8)
Positive ~ 0.2(1.3) -0.6(1.1) 941(1.0) 94.3(0.9) 93.9(0.8) 94.9(0.9)
ANX
Negative -0.3(1.0) -0.6(0.9) 94.0(0.7) 953(0.8) 94.3(0.8) 959 (0.8)
Neutral  -0.3(1.0) -0.9(0.8) 94.8(0.7) 95.8(0.7) 95.1(0.8) 96.7 (0.5)
Positive ~ 0.8(0.9) -1.9(1.0) 96.5(0.6) 94.1(1.0) 957(0.7) 96.0(0.8)

Abbreviations: ANX, anxiety patients; HC, healthy controls.
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