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Sensory Processing Sensitivity (SPS) is a common, heritable, and evolutionarily conserved trait, describing inter-
individual differences in responsiveness and a more cautious approach to novel stimuli. It is associated with
increased activation of brain regions involved in awareness, integration of sensory information, and empathy
during processing of emotional faces. Furthermore, SPS is related to better performance in a visual detection task.
Even though SPS is conceptualized to be closely related to traits characterized by pausing before acting, no study
to date has assessed the relation between SPS and inhibitory control in a behavioral inhibition task. The present
study fills this gap by investigating how SPS influences individual performance on two different antisaccade
paradigms including emotional face stimuli. In addition, we assessed self-reported mood, anxiety, and depres-
siveness. Results showed that SPS was related to faster processing speed on the emotional, but not the classic
antisaccade paradigm. Moreover, SPS predicted inhibitory control speed above mood and depressiveness. Our
results provide evidence that higher SPS participants show superior inhibitory abilities, especially during the
processing of emotional stimuli. This is in line with earlier findings showing better performance in a visual

detection task as well as increased brain activation during emotional face processing.

1. Introduction

Sensory processing sensitivity (SPS) is a common, heritable, and
evolutionarily preserved trait associated with greater awareness of
sensory stimulation, deeper and more reflective cognitive processing,
higher emotional and physiological reactivity, and more behavioral in-
hibition towards novel stimuli (Aron & Aron, 1997; Greven et al., 2019).
Aron and Aron (1997) based their concept of SPS on biological evidence,
showing sensitivity to the environment has consistently evolved as two
different behavioral patterns in the face of novel stimulation: One is
‘pausing before acting’ to assess survival-related subtleties of the situ-
ation and compare them to earlier experiences, resulting in more timid,
and introverted behavior. The other is ‘acting first‘, allowing to respond
faster to opportunities and discover survival-relevant cues through
motor exploration, resulting in bolt and more extraverted behavior
(Boyce & Ellis, 2005; Wolf, van Doorn, & Weissing, 2008); this may also
be described as responsiveness to the environment (Aron, Aron, &
Jagiellowicz, 2012). SPS is especially related to high inhibitory func-
tioning and other traits characterized by pausing before acting. Indi-
vidual differences in sensitivity of three major neurological systems

underlie the most fundamental personality differences (Gray, 1981;
McNaughton & Gray, 2000). The Behavioral Activation System (BAS),
the Behavioral Inhibition System (BIS) and a fear system based in the
amygdala (Fight, Flight, Freezing System, FFFS). While the BAS as a
reward system is sensitive to reward and escape from punishment and
thus initiates goal directed behavior towards appetitive stimuli, the FFFS
is regarded to modulate responses to all aversive stimuli. The BIS, as a
negotiator, produces alert interest and a pause in activity that allows for
the processing of conflicting information. Thus, the BIS is balancing
between the urge to approach and to satisfy needs and the urge to stop,
consider risks and consider how best to make use of an opportunity.
Building on Gray's original theory (1981), Kagan (1994) developed the
term behavioral inhibition to the unfamiliar and found similar broad
physiological and cognitive differences between what he called inhibi-
ted and uninhibited children. These include behavioral inhibition
(Carver & White, 1994), biological sensitivity to context (Boyce & Ellis,
2005), differential susceptibility (Pluess, 2015), as well as introversion
and neuroticism (Aron & Aron, 1997).

The inhibition of behavior as a way to forestall rash responses to the
environment allows for deeper and more elaborate processing and thus
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is a prerequisite for reflective behavior. As such, we assume that indi-
vidual differences in the integrity of those inhibitory functions modulate
the responsive behavioral patterns related to environmental sensitivity
and SPS. Even though inhibitory control plays a key role in the
conceptualization of SPS, to date no study has investigated the rela-
tionship between them. Indeed, these individual differences in behav-
ioral inhibition might clarify the difference between SPS and a
pathological hypersensitivity occurring in seemingly related disorders.
Thus, the goal of our research is to (a) investigate whether SPS is related
to better information processing during an inhibitory control paradigm,
and (b) apply an antisaccade eye-tracking task to investigate SPS. There
are distinct forms of inhibition e.g., inhibition of intrusive stimuli,
cognitive, motor and oculomotor inhibition (Nigg, 2000). The anti-
saccade task is mainly concerned with oculomotor inhibition, while the
application of emotional faces in this task further allows evaluating
interference control of specific emotions.

SPS has been linked to several psychological disorders e.g., anxiety
and major depression (Liss, Mailloux, & Erchull, 2008). These disorders
are found to be related to impaired inhibition. In fact, patients show
impaired performance in a very common task to investigate inhibition of
reflexive behavior, namely the antisaccade task. In general, anxiety and
depression are associated with diminished performance in antisaccade
tasks, even though these relationships may vary, based on the emotional
content of stimuli (Chen, Clarke, Watson, MacLeod, & Guastella, 2014;
Derakshan, Ansari, Hansard, Shoker, & Eysenck, 2009; Reinholdt-Dunne
et al., 2012). Reinholdt-Dunne et al. (2012) found greater antisaccade
costs for angry than neutral faces in highly anxious participants
compared with low-anxious individuals. Others found that highly
anxious subjects demonstrated higher latencies as compared to low
anxious participants regardless of emotional valence (Basanovic et al.,
2018). Anxiety was further associated with the aberrant processing of
positive stimuli, and greater compensatory efforts in the inhibition of
threat (Chen et al., 2014.). Attentional control theory proposed that
especially trait worry impairs efficiency more than performance effec-
tiveness and that anxious individuals allocate attentional resources to
threat-related stimuli (Eysenck et al., 2007). Depressed subjects exhibit
higher error rates in a classic antisaccade task (Hoffmann, Ettinger,
Montoro, Reyes del Paso, & Duschek, 2019). In a recent study of healthy
individuals (Hoffmann, Biisel, Ritter, & Sachse, 2021), emotional faces
were found to improve inhibitory control performance in comparison to
neutral geometrical and scrambled face stimuli in the antisaccade task.
SPS was associated with increased activation of brain regions involved
in awareness, integration of sensory information, and empathy (i.e.,
insula, inferior frontal gyrus, and middle temporal gyrus) during pro-
cessing of emotional faces (Acevedo et al., 2014). An emotional anti-
saccade task has never been applied to investigate the influence of SPS
on inhibitory control during emotional face processing, though.

Existing evidence suggests that higher-SPS individuals are more
thorough in searching for subtle cues and perform better in visual
attention tasks. SPS is usually applied as a continuous predictor variable.
One fMRI study examined whether SPS was associated with neural re-
sponses to gross versus subtle changes in visual stimuli (Jagiellowicz
et al., 2011). Higher SPS was associated with longer response latencies
to minor versus major changes; activation was greater in brain areas
associated with high-order visual processing and attention (i.e., right
claustrum, left occipitotemporal, bilateral temporal and medial and
posterior parietal regions), when detecting minor versus major changes
in stimuli. These results persisted even after controlling for introversion
and neuroticism, indicating they are specific to SPS. Gerstenberg (2012)
found that higher SPS was associated with faster reaction times and
lower error rates in a visual detection task; higher SPS was associated
with more stress, though. Finally, in another fMRI study, Asians and
Americans performed either context-independent (typically easier for
Americans) or context-dependent (typically easier for Asians) visuo-
spatial tasks (Aron et al., 2010). High-SPS compared to low-SPS par-
ticipants showed less culture-related differences in task performance.
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While low-SPS subjects showed increased activation of the frontal and
parietal cortex when performing the more difficult task for their
respective cultural background, this was not present in high-SPS sub-
jects. While in easier tasks high-SPS individuals show faster responses
(Gerstenberg, 2012), they inhibit their responses and pay more attention
to stimuli in cognitively demanding tasks (Jagiellowicz et al., 2011).
The antisaccade paradigm allows to test whether high-SPS in-
dividuals are able to control their reflexive reaction towards different
target cues better than low-SPS individuals are. As there is previous
research regarding the relation between SPS-subscales and performance
on a visual detection task (Gerstenberg, 2012), we hypothesized that
higher SPS would be related to faster processing speed and higher ac-
curacy on the antisaccade task (Hypothesis 1). As higher SPS is associ-
ated with increased activation of brain regions involved in integration of
sensory information, and empathy during processing of emotional faces
(Acevedo et al., 2014), we assume better performance in the emotional
antisaccade task (Hypothesis 2). For the different emotional stimuli, we
would investigate whether SPS interacts with emotional valence on an
exploratory basis. As Acevedo et al. (2014) found significant differences
in brain activation for happy and sad faces compared to neutral ones,
SPS most likely interacts with emotional valence in the emotional
antisaccade task. As there are strong associations between SPS and
depression (Liss et al., 2008), we decided to add depression and mood as
control variables. We hypothesized that SPS would have incremental
validity beyond individual mood and depression (Hypothesis 3).

2. Method
2.1. Participants and procedure

Forty-four volunteers (Mage = 23.11, SDyge = 4.98; 35 female)
participated with informed consent in the present study, which was
approved by the Ethics Committee of the University of the first author.
Subjects participated in the experiment as party of an empirical seminar
within their bachelor program in psychology. Exclusion criteria were
visual impairment corrected with glasses or any current psychological
problem. To rule out the presence of mental disorders in our sample, we
applied the screening questionnaire from the Diagnostic Expert System
for Mental Disorders (DIA-X-SSQ; Wittchen & Perkonigg, 1996). After
outlier analysis, 38 subjects (Mage = 23.26, SDage = 5.38; 31 female)
were entered into the final analyses. To identify outliers within each
condition, we applied the absolute deviation around the median tech-
nique (Leys et al., 2013). Therefore, we calculated the absolute devia-
tion around the median for each condition and removed any subject that
deviated more than three absolute deviations from the median in one or
more conditions. In sum, we excluded six subjects and computed all
analyses without those outliers. Note that the experiment was very long
and tiring, so that processing speed most likely declined in some par-
ticipants over the course of the 3 h experimental session.

Sensitivity power analysis with G * Power (Faul et al., 2009) showed
that a sample size of N = 26 would be sufficient to detect a medium-sized
effect of r = 0.50 with a statistical power of 1- = 0.80 and o = 0.05 for
all the computed correlations. Effect sizes for correlations between SPS-
subscales and RTs in a visual search task are ranging from r = —0.39 to
—0.65 (Gerstenberg, 2012). Sample size was determined before data
analysis. Furthermore, we assume that 2625 replications per participant
and 38 participants yield sufficiently precise estimates and good confi-
dence interval coverage.

2.2. Measures

2.2.1. Antisaccade tasks

Binocular eye-movement registration was carried out using an
infrared-based eye-tracking system (Tobii TX-300, Tobii AB, Danderyd,
Sweden), which allows for quantification of horizontal eye-movements
up to +25° (sampling-rate: 300 Hz). Before data acquisition, we
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calibrated and validated the eye-tracker with a 5-point calibration
procedure. We performed artifact correction and calculation of saccade
parameters with a custom-developed interactive analysis software. This
software allowed evaluating RTs based on a linear regression and eye-
movement interval classification.

In the classic antisaccade paradigm, a neutral cue (white circle, 1°
diameter, line thickness 0.3°) was presented in the center of the display
for a variable interval of 1000-2000 ms (Tobii TX-300 screen-unit;
resolution: 1920 x 1080; refresh rate: 60 Hz; viewing distance: 60 cm;
Dell Precision T-5610). Viewing distance was kept stable via chinrest.
After the variable interval, this cue moved either 12° left or right from
the center. After another 1000 ms, it moved back to the center (no gap or
overlap, see Fig. 1). Each position appeared equally often (randomized
order). First, subjects fixated on the central cue. As soon as it appeared
on another location, they had to fixate on the mirror position of the
respective target. Moreover, subjects performed prosaccades, where
they simply followed the cue. Pro- and antisaccades were presented
block-wise. In addition, we applied the same paradigm with emotional
faces (happy, fearful, sad, and neutral; FACES database from Ebner
et al., 2010). We removed non-facial features (e.g., hair, neck) from
those faces and resized them to 6°x8°. Stimuli were balanced for gender
(50% male faces); faces were Caucasian. Emotions were presented ran-
domized within blocks. All blocks were preceded by 10 practice trials,
the data from which were discarded. After each 75 trials, subjects got the
possibility to take a break. We randomized the order of blocks across
participants. The experimental session took 2.5 to 3 h per participant,
depending on individual breaks between blocks.

e Block 1 (classic prosaccades): 150 trials

e Block 2 (classic antisaccades): 375 trials

e Block 3-4 (emotional faces prosaccades): 600 trials (150 per
emotion)

e Block 5-8 (emotional faces antisaccades): 1500 trials (375 per
emotion)

Central performance indicators were (1) saccade reaction times
(RTs) and (2) error rates (ERs). Eye-movements were defined by criteria
of amplitude >1.5°, velocity > 30°/s and latency between 100 and 900
ms (Ettinger et al., 2003). We excluded trials with RTs faster than 100
ms from analyses to avoid the inclusion of potentially premature or
artifact-bearing responses. This threshold was set to ensure that the
response was in fact a reaction to the stimulus as well as a saccadic eye-
movement (Ettinger et al., 2003). For calculating RTs, the beginning of a
saccade was used. Artifact-affected trials and direction errors were
removed from analyses (2.5% of trials in the classic paradigm; 2.4% of
trials in the emotional paradigm). Thus, RTs were calculated only on
correct responses.

2.2.2. Questionnaires

For measuring SPS, we applied the German version of the Highly
Sensitive Person Scale (HSPS-G, Konrad & Herzberg, 2017), which
consists of 26 items that are rated from “1” (strongly disagree) to “5”
(strongly agree) e.g., “Changes in my life shake me up”, and “I am easily
overwhelmed by things like bright lights, strong smells, coarse fabric, or
sirens close by”. Cronbach’s Alpha was 0.92 within our sample.

Moreover, participants were presented with the German version of

1000 — 2000ms

1000ms
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the Beck Depression Inventory (BDI-II; Hautzinger et al., 2006). Higher
scores indicate an increased burden of depressive symptoms. Addition-
ally, we applied the mood scale (von Zerssen & Petermann, 2011) for
quantification of current affective state. This 28-item scale includes
positive and negative adjectives related to general aspects of well-being
(e.g., cheerful, relaxed), as well as to more specific emotions (e.g.,
depressed, insecure). Higher values on the scale indicate a more
adversely affected emotional state. Last, the state-trait anxiety scale
(Spielberger, 1983) was applied to measure both state and trait anxiety.
Items are rated from “1” (never) to “8” (always) e.g., “Unimportant
thoughts run through my head and weigh me down.” for trait anxiety
and “I am tense” for state anxiety. Cronbach’s Alpha was 0.79 for state
and 0.86 for trait anxiety within our sample (see Fig. 3 for the distri-
bution of SPS, BDI-II, and trait anxiety scores within our sample).

Trait anxiety, neuroticism, negative affectivity, or other related traits
are highly correlated with SPS, mainly due to the negative tone of items
measuring response to overstimulation (Aron et al., 2012). Therefore,
SPS is usually calculated as a residual score between SPS and neuroti-
cism, because SPS is highly correlated with neuroticism, as both traits
share a great overlap. As we did not measure neuroticism, we decided to
use trait anxiety instead, which is highly correlated with neuroticism
(Zunhammer, Eberle, Eichhammer, & Busch, 2013).

2.3. Statistical analyses

In our sample, SPS correlated significantly with trait anxiety (r =
0.45, p < 0.01) and depression (r = 0.39, p < 0.01). Following standard
procedures using the HSP-scale (e.g., Acevedo et al., 2014; Acevedo,
Jagiellowicz, Aron, Marhenke, & Aron, 2017), trait anxiety was parti-
alized out of the SPS-scores. Thus, results reported herein are not
confounded with trait anxiety.

First, we applied a repeated measures ANOVA model to test whether
performance indices (RTs and ERs) differed between different emotions
(neutral, happy, sad, and fearful). We further added SPS as a covariate,
to test whether SPS interacted with emotional processing. For the first
and second hypothesis, we computed Pearson correlations between SPS
as well as RTs, and ERs of the antisaccade paradigms. For the third
hypothesis, we performed a hierarchical regression analysis with SPS as
a predictor and RT as dependent variable. We added age and gender in a
first step, depression, and mood scores in a second step, and SPS in a
third step. To reduce the influence of heteroskedasticity, robust standard
errors were calculated using the heteroskedasticity consistent estimator
3 (HC3; Davidson & MacKinnon, 1993) in the RLM macro for SPSS by
Darlington and Hayes (2017). Standardized coefficients are reported. All
statistical analyses were conducted in SPSS 26.

3. Results

The repeated measures ANOVA for RTs showed no significant effect
of emotion (F[3, 108] = 0.07, p = 0.978). RTs were similar for all
emotions (all M = 263 ms). When including SPS as a covariate, we found
a significant emotion by SPS interaction (F[3, 108] = 3.5, p = 0.018, 11p2
= 0.089). Simple contrasts showed significant differences between the
sad and neutral face (F[1, 36] = 6.72, p = 0.014, npz = 0.157). For ERs,
there was neither a main effect of emotion (F[3, 108] = 0.008, p =
0.999) nor an emotion by SPS interaction (F[3, 108] = 0.543, p =

1000-2000ms
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Fig. 1. Trial sequence as applied in the antisaccade paradigms.
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0.654). Correlation analysis showed a significant relation between SPS
and RT in the emotional, but not in the classic antisaccade task (see
Table 1). There was no relation between SPS and prosaccade perfor-
mance. Processing speed was faster for each of the displayed emotions
individually (see Table 2); accuracy in terms of ERs was not related to
SPS. To test whether SPS predicted RTs in the emotional antisaccade
paradigm beyond mood and depressiveness, we performed a multiple
linear regression model with age, gender, as well as mood and depres-
siveness as control variables. For this first regression model, we calcu-
lated the mean RT across all emotions, as mean RTs did not differ
between emotions.

In a first step our model showed that neither age nor gender could
predict mean RTs in the emotional antisaccade paradigm (AR? = 0.00, F
(2,35) = 0.03, SE = 1.03, p = 0.97) within our sample, thus indicating
that age and gender could not account for individual differences in
antisaccade processing speed. Furthermore, we added individual mood
and depression scores in a second step, which increased the explained
variance from 0% to 4%; results indicated that neither depressiveness
nor mood predicted emotional antisaccade performance (AR? = 0.04, F
(2,33) = 0.61, SE = 1.04, p = 0.55). Finally, SPS was the only variable
that successfully predicted emotional antisaccade performance within
this sample (AR? = 0.21, F(1,32) = 7.19, SE = 0.95, p = 0.01) and
further increased the explained variance from 4% to 21%. In a second
model, we focused on the sad faces separately. Again, age and gender
did not predict RTs for sad faces (AR? = 0.00, F(2,35) = 0.06, SE = 1.03,
p = 0.94). Furthermore, we added individual mood and depression
scores in a second step, which increased the explained variance from 0%
to 5%; results indicated that neither depressiveness nor mood predicted
RTs for sad face stimuli (AR? = 0.05, F(2,33) = 0.79, SE = 1.03,p =
0.46). Finally, SPS was the only variable that successfully predicted
(AR? = 0.26, F(1,32) = 8.96, SE = 0.93, p = 0.01), with even more
variance explained than for the mean RT across all stimuli. Thus, our
cleaned data set shows that SPS has a strong influence on inhibitory
control performance beyond mood and depression, especially in sad face
stimuli (see Fig. 2).

4. Discussion

Our study aimed to investigate whether the stable temperament trait
SPS influences inhibitory control performance in the antisaccade task.
We put a special focus on the processing of emotional face stimuli in
comparison to neutral, geometrical ones. In line with earlier studies (e.
g., Aron et al., 2010; Jagiellowicz et al., 2011; Gerstenberg, 2012), SPS
predicted performance on an emotional antisaccade task in terms of RTs,
thus partially supporting earlier results and our first hypothesis. This
result was solely valid for the emotional version of the paradigm, but not
the classic one containing smaller, circular stimuli. Nevertheless, it is in
accordance with studies that found a relation between SPS and higher-

Table 1
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order visual processing (Aron et al., 2010; Jagiellowicz et al., 2011) as
well as increased activation of brain regions involved in the integration
of sensory information, and empathy during the processing of emotional
faces (Acevedo et al., 2014). In line with results by Gerstenberg (2012),
we found that SPS was related to shorter RTs, which supports that notion
of faster cognitive processing due to SPS.

As SPS was related to faster RTs in the emotional, but not in the
classic antisaccade paradigm, one could argue that SPS is indeed related
to better processing capacity (Aron et al., 2010). What we found com-
plements earlier results, as higher SPS was related to faster inhibitory
control with emotional face stimuli. In line with our second hypothesis,
this was not true for non-emotional stimuli. Jagiellowicz et al. (2011)
found that the higher an individual was on SPS, the longer it took them
to respond to minor changes (relative to time spent on major changes).
Their task was to compare two pictures with major vs. minor changes in
it. As we also applied the antisaccade task with small, circular stimuli,
but found no relation to SPS there, we can confirm this result. In general,
subjects took longer to respond to smaller, circular than to bigger facial
stimuli (see Table 2). We further conducted an analysis to test whether
different emotions are processed differently and found no difference
concerning RTs or ERs between the four emotions. When entering SPS as
a covariate to the ANOVA model, we found a significant SPS by emotion
interaction, where the sad face differed significantly from the neutral
emotion concerning RTs. This result stands in line with another study
that found significant positive associations for greater SPS scores with
brain activations in response to sad versus neutral faces (Acevedo et al.,
2014).

As for our third hypothesis, SPS predicted antisaccade performance
beyond individual mood and depressiveness. We proposed this as SPS is
usually related to higher depression scores (Liss et al., 2008), which was
also true for our sample. When controlling for anxiety, the residual SPS-
score was not related to depressiveness anymore. Nevertheless, only SPS
was able to predict performance in the emotional antisaccade task,
which suggests that SPS has a greater influence on processing speed than
individual mood. As our results show, depression scores are clinically
not relevant for a major depression diagnosis (see figure xx). Earlier
studies showing a relation between SPS and depression (e.g. Liss et al.,
2008) did not report descriptive statistics for their samples. Therefore,
we do not know if this result is sample specific. In earlier studies, SPS has
also been linked to other psychological disorders, e.g. ADHD (Pan-
agiotidi, Overton, & Stafford, 2020), and schizophrenia (Brown, Crom-
well, Filion, Dunn, & Tollefson, 2002), which are characterized by
pathological emotional and sensory processing (Acevedo, Aron, Pospos,
& Jessen, 2018). Subjects suffering from ADHD or schizophrenia display
severe deficits in the antisaccade paradigm, e.g. longer RTs and higher
ERs (Aichert et al., 2013; Hakvoort Schwerdtfeger et al., 2012; Hutton &
Ettinger, 2006; O’Driscoll et al., 2005). Although AHDH and schizo-
phrenia share some overlap with SPS, our results promote the notion

Means, standard deviations, and Pearson product-moment correlations between the SPS residual score (controlling for anxiety), and pro- as well as antisaccade

performance indices in both the classic and emotional version of the paradigm.

M(SD) 1. 2. 4 5. 6. 7 8

1. SPS_RES 0.00 (0.58)

2. Anti-classic RT 309.14 (28.58) —-0.274

3. Anti-classic ER 14.92 (10.29) —0.150 0.108

4. Anti-emotional RT 270.16 (24.49) —0.429 0.709 0.277

5. Anti-emotional ER 8.96 (7.00) —0.291 0.108 0.574"* 0.343*

6. Pro-classic RT 228.53 (20.28) 0.023 0.336* —0.343* 0.116 —0.359*

7. Pro-classic ER 1.28 (2.31) 0.023 0.143 0.196 0.273 0.356* 0.047

8. Pro-emotional RT 202.73 (15.08) —0.162 —0.015 —0.343* 0.077 —0.448** 0.262 0.000

9. Pro-emotional ER 3.24 (3.90) 0.141 -0.178 —0.003 —-0.017 0.222 —0.242 0.234* —-0.159
Note. N = 38.
Significant values are bold.

¥ p < 0.05.

" p <0.01.
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Table 2
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Means, standard deviations, and Pearson product-moment correlations between the SPS residual score (controlling for anxiety), and emotional antisaccade perfor-

mance indices, split up for the four different emotions.

M (SD) 1. 2. 3. 4. 5. 6. 7. 8.

1. SPS_RES —0.01 (0.59)

2. Anti-neutral RT 263.56 (19.50) —0.364*

3. Anti-happy RT 263.54 (18.54) —0.441 0.969

4. Anti-sad RT 263.46 (19.09) —0.478 0.965 0.987

5. Anti-fearful RT 263.74 (18.57) —0.421 0.978 0.985 0.987

6. Anti-neutral ER 8.16 (6.17) —0.261 0.370* 0.344* 0.332* 0.326*

7. Anti-happy ER 8.14 (6.39) —0.313 0.374** 0.390* 0.374* 0.363** 0.940

8. Anti-sad ER 8.19 (6.52) —0.264 0.308 0.297 0.299 0.271 0.941 0.944

9. Anti-fearful ER 8.15 (6.40) —0.302 0.330 0.334 0.323 0.309 0.946 0.951 0.953
Note. N = 38.
Significant values are bold.

" p < 0.05.

" p <0.01.

SPS

5 Lt | 1 1 I Y B v

o]
1

240 250 260 270

290 300 310

RT Emotional Antisaccades

Fig. 2. SPS and its association with mean RTs in the emotional antisaccade task. Standardized values (N = 38) are displayed with linear regression and a 95%
confidence interval. Histograms on either side of the graph denote relative frequency distributions.

that SPS is different from those disorders, as cognitive processing and
inhibitory control are not impaired.

One major limitation of the present study pertains to the predomi-
nantly young sample; performance in the antisaccade task was shown to
be better in younger adults (Munoz, Broughton, Goldring, & Armstrong,
1998; Nieuwenhuis, Ridderinkhof, De Jong, Kok, & Van Der Molen,
2000). However, even with this possible restriction of range of age, our
results support the assumption about the relation between SPS and
performance on the emotional antisaccade task and thus speak for its
potential replicability. Furthermore, regression analysis indicated that
performance on the emotional antisaccade task was fully independent of
age and gender as we controlled for those variables within our multiple
linear regression model. Another limitation is that the experimental
session was very long (2.5 to 3 h), which surely had an influence on
individuals’ processing speed over time. Fatigue indeed might have
played a role for those subjects we excluded from our analyses, as they
were probably more tired than the rest of the sample. Moreover, wearing
contact lenses can cause your eyes to dry out more quickly, which
definitively happened to some of these subjects. Nonetheless, by
randomizing the experimental blocks and making breaks, data quality
was very good e.g., only 2.5% of data comprised of blinks or direction
errors. Unfortunately, we did not measure the Big Five personality di-
mensions within our sample. Usually, SPS is calculated as a residual
score between SPS and neuroticism, because SPS is highly correlated

with neuroticism, as both traits share a great overlap. As we did not
measure personality, we decided to use trait anxiety instead, which is
highly correlated with neuroticism (Zunhammer et al., 2013). The
relationship between SPS and depressiveness is consistent with other
studies (Hofmann & Bitran, 2007; Meyer et al., 2005; Neal et al., 2002).
Gerstenberg (2012) found that mainly low sensory threshold predicted
performance on their visual detection task. In contrast, we found no
relations between SPS-subscales and performance in the antisaccade
tasks. Therefore, it is likely that different tasks lead to different out-
comes, and that depending on the cognitive components involved,
different sub-dimensions of SPS might be involved. For future research,
it would be interesting to investigate on which occasions SPS leads to
slower or faster cognitive processing and whether differences between
SPS-subscales or the global SPS-scale are able to predict performance
outcomes. Therefore, one could vary the intensity of stimuli in the
antisaccade task and then compare performance between those two
kinds of stimuli.

Finally, the results reported from our study as well as from other
studies show that SPS predicts performance on executive performance
tasks beyond individual states such as mood and depressiveness.
Therefore, SPS has positive implications for better and faster processing
of visual information, especially emotional faces. On the other hand,
several studies have shown that SPS is also related to higher perceived
stress. Thus, for the clinical as well as for the organizational and work
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Fig. 3. Boxplots showing the distribution of SPS (A), trait anxiety (B) and BDI-II
scores (C) within our study sample.

psychology domains, future research should have a closer look at the
positive and negative consequences of this trait and investigate how to
strengthen the positive behavioral outcomes while intervening when
negative consequences occur.
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