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Abstract: This study investigated how components of threat-related attentional biases are associated with levels of sense
of control. Utilizing a using a spatial-cueing paradigm, 36 college students with a high sense of control (females = 22,
Mage = 19.44, SD = 1.36) and 35 with a low sense of control (females = 15, Myge = 19.77, SD = 1.40) were assigned
to task featuring different cue-target intervals (i.e., 50 and 800 ms). The student participants completed the Control
Sense Scale, the GAD-7 Anxiety Scale, and the PHQ-9 Patient Health Questionnaire. Data from employing spatial-cueing
task procedure, would provide the evidence on any differences in attentional biases toward threat images between the
two groups. A repeated measures ANOVA indicated that both groups to exhibit attentional avoidance under the 50 ms
interval condition. However, individuals in the low sense of control group (i.e., LSC Group) demonstrated exacerbation
of avoidance compared to those in the high sense of control group (i.e., HSC Group). The current study did not find any
attentional bias components under the 800 ms interval condition. The findings provide preliminary evidence for a new
vigilance-avoidance model for further study with a view to developing interventions targeting negative emotional disorders

based on individuals’ sense of control.
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Introduction

How individuals respond to seemingly threatening events
is of interst to protective interventions for their health
wellbeing. Threat-related attentional bias refers to the
individuals’ tendency to focus excessively on threatening
stimuli in their environment. This bias helps human to
improve the detection and handling of potential dangers
(Cisler & Koster, 2010), which is crucial for survival.
On the one hand, an excessive threat-related attentional
bias may lead individuals to invest excessive cognitive
resources in detecting and dealing with these threats to
their current cognitive tasks and overall emotional reg-
ulation (Swick & Ashley, 2017). On the other hand,
excessively threat-related attentional bias may result in
maladaptive vigilance or distress, which contributes to
more severe negative emotional disorders such as anxiety,
fear, and depression (Armstrong et al., 2022; Bar-Haim
et al., 2007). However, most previous studies focus on
exploring the negative psychological consequences of
threat-related attentional bias (Egan & Dennis-Tiwary,
2018; Mogg & Bradley, 2018), rather than the positives or
gains from threat-related attentional bias. Few studies have
investigated the antecedents of threat-related attentional
bias, such as by sense of control.

Sense of control mediation. Sense of control is the
belief that individuals have the ability to influence or shape
the outcomes and environments in their lives, which is
positively related to the individual’s perception of having
the power to manage their surroundings and the outcomes
of events (Wallston et al., 1987). A high sense of control
is associated with a better sense of personal mastery or
one’s sense of efficacy or effectiveness in carrying out
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goals. Sense of control also comes with ability to over-
come perceived constraints obstacles that interfere with
reaching goals. People with a strong sense of control have
better mental and physical health, increased motivation,
and greater psychological resilience during tough times
(Infurna et al., 2011; Precht et al., 2023; Zhou et al., 2023).
On the one hand, a low sense of control may lead to
feelings of helplessness or fatalism, which may contribute
to emotional problems like stress, anxiety, and depres-
sion (Harrow et al., 2009; Zhang et al., 2014). On the
other hand, a strong sense of control enhances well-being
by encouraging proactive coping strategies and boosting
confidence in achieving personal goals (Infurna et al.,
2011). Therefore, sense of control is vital for maintaining
mental health and life satisfaction, which highlights a com-
mon target in many psychological intervention programs
(Barlow et al., 2014; Koster et al., 2006).

As previously noted, sense of control may be linked
to attentional biases towards threatening stimuli. Fen-
ton-O’Creevy et al. (2012) propose that sense of control
influences emotional experiences and subsequent reac-
tions after seeing some threatening stimuli. Conceivably, a
stronger sense of control may be more flexible at redirect-
ing their attention away from threatening stimuli, which
helps to maintain their attention on goal-oriented solutions.
Those who could exert control over aversive stimuli exhib-
ited less attentional bias towards such stimuli due to the
power of top-down attention (Delchau et al., 2020; Maier
& Seligman, 2016), assuming intact neurofuction.

Cognitive neuroscience. Cognitive neuroscience pro-
poses a strong connection between sense of control and
brain areas involved in processing threat-related informa-
tion. Previous studies demonstrate that individuals with
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a higher sense of control are more effective in modulat-
ing the amygdala via the prefrontal cortex, suggesting a
neurophysiological basis for the influence of control per-
ception on threat-related attentional biases (Hartley et al.,
2014; Owusu-Ansah, 2008; Sergerie et al., 2008). Thus,
enhancing an individual’s sense of control over their envi-
ronment and outcomes may help reduce attentional biases
towards threats, thereby reducing the risk of emotional
disorders by spacing cue effects.

Spacing cues. The spatial cueing paradigm
(Hauschildt et al., 2013) not only uncovers the early (e.g.,
attentional vigilance) and late (e.g., difficulty disengaging
attention) components of attentional biases, but also
tracks attentional avoidance over time, thereby offering
key advantages in exploring the causal link between
sense of control and threat-related attentional biases. For
instance, unlike the dot-probe paradigm, which presents
different valence stimuli simultaneously, the spatial cueing
paradigm presents only one image at a time, effectively
avoiding the simultaneous influence of two different
valence images on subsequent target tasks (Bar-Haim
et al., 2007). By utilizing cues with different valences
(e.g., Neutral versus Threatening) and employing both
effective and ineffective target stimuli, the spatial cueing
paradigm allows researchers to precisely manipulate
and measure three distinct components of attentional
bias-attentional vigilance, attentional avoidance, and
attentional disengagement (Mogg & Bradley, 2016).
Moreover, the spatial cueing task can assess how swiftly
and accurately individuals redirect their attention away
from or maintain it on threatening stimuli by varying the
cue-target interval (Trost & Gibson, 2023). This paradigm
also allows for an examination of how individuals with
varying levels of sense of control respond to different
cue stimuli and how this impacts subsequent target
recognition. Such comparisons help researchers integrate
individuals’ cognitive processes with emotional processes
to understand attentional bias components (Pourtois &
Vuilleumier, 2006), thus revealing how sense of control
influences threat-related attentional biases (Gallagher
et al., 2014). In summary, the spatial cueing paradigm is
a valuable tool for investigating the interaction between
sense of control and threat-related attentional biases,
thereby providing a robust theoretical framework for
developing effective intervention projects against negative
emotional disorders.

Structure of the threat-related attentional bias. The
components of threat-related attentional bias’ by tempo-
rality initial exhibit heightened vigilance toward threat
stimuli, followed by avoidance behavior or difficulties
in shifting attention away from these stimuli in later
stages (Koster et al., 2006). The variations in cue dura-
tion and cue-target interval of dot-probe paradigm and
spatial cueing paradigm could influence these attentional
bias components, revealing a temporal dynamic of atten-
tional vigilance, attentional avoidance, and attentional
disengagement (Koster et al., 2007; Wang et al., 2012).
Attentional avoidance refers to the phenomenon where
individuals automatically or strategically divert their atten-
tion away from the location of the threatening stimulus,
even after it has disappeared (Cisler & Koster, 2010).

There is ongoing debate regarding whether specific
attentional components occur at specific moments of
cue duration and cue-target interval. Typically, attentional
vigilance is observed around 100 ms, while attentional
avoidance or attentional disengagement emerges between
300-500 ms. However, once the cue duration and cue-
target interval are beyond 800 ms, the attentional bias
components may diminish (Mogg et al., 2004; Wang et al.,
2012). Nonetheless, some studies suggest that individuals
with high trait anxiety continue to avoid threat images even
at 1250 ms (Koster et al., 2007).

The present study. This study examine attentional
bias components among different levels of sense of con-
trol, and to investigate whether attentional avoidance
occurs in the mid-term or late phase of cue presentation.
According to the vigilance-avoidance model, after individ-
uals automatically detect threatening stimuli at an early
stage, these stimuli immediately trigger negative emotional
experiences such as anxiety and fear. To avoid these nega-
tive emotional experiences, individuals may adopt certain
strategies to evade the threatening stimuli (Williams et al.,
1996). Our specific research hypotheses were:

Hypothesis 1: Individuals with a low sense of control
process information more slowly than those with a high
sense of control under a 50 ms cue-target interval, as
indicated by slower reaction times.

Hypothesis 2: Individuals with a high sense of control
trust cues more under a 50 ms cue-target interval, as shown
by higher accuracy in recognizing valid cues compared to
invalid ones.

Hypothesis 3: Under a 50 ms cue-target interval, both
high and low sense of control individuals show attention
avoidance, with those low in control displaying a more
pronounced tendency.

Hypothesis 4: Under an 800 ms cue-target interval,
individuals with a low sense of control process information
more slowly than those with a high sense of control, as
indicated by slower reaction times.

Hypothesis 5: Under an 800 ms cue-target interval,
neither individuals with a high nor low sense of control
show significant attention bias.

Method

Participants, research design

A total of 71 participants, with 35 participants in the LSC
Group (15 female, average age 19.77 £ 1.40 years, range
18-23) and 36 participants in the HSC Group (22 female,
average age 19.44 £ 1.36 years, range 18-24). To investi-
gate the effects of a threatening cue with a duration of 400
ms and cue-target intervals of 50 and 800 ms, this study
adopted a mixed experimental design that combines both
between-subjects and within-subjects elements.

Task and design

The experiment used a 2 (Group: High Sense of Control:
HSC, Low Sense of Control: LSC) by 4 (Cue type: Threat-
Valid, Threat-Invalid, Neutral-Valid, and Neutral-Invalid)
mixed design. A spatial cueing task was employed, with
the procedure outlined in Figure 1. Each trial began with
a fixation point for 500 ms, followed by a cue presented
for 400 ms within a rectangle on either the left or right
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Figure 1. Spatial cueing task

side. The cue could be either a neutral image or a threat
image. The cue could be either a neutral image or a
threat image, with a 50% probability of being valid (the
target appeared in the same rectangle as the cue) and a
50% probability of being invalid (the target appeared in
the opposite rectangle). Following the cue presentation, a
cue-target interval of either 50 or 800 ms was presented.

At last, the target was presented, which disappeared
after the participant pressed a key. Participants needed to
respond quickly by pressing “F” for the left rectangle and
“J” for the right rectangle. The main experiment consisted
of 3 blocks, each with 80 trials, with 40 trials featuring
a 50 ms cue-target interval and 40 trials featuring an
800 ms cue-target interval. Half of the participants expe-
rienced the sequence of 50 ms—800 ms—800 ms—50 ms,
while the other half experienced 800 ms—50 ms—50 ms—
800 ms. There was a 3-min break between blocks. To
familiarize participants with the experimental procedure,
a pre-training phase with 10 practice trials was conducted
before the formal experiment. The images used in pre-
training differed from those used in the formal experiment.
All participants achieved 100% accuracy in 10 practice
trials before the formal experiment.

Before the experiment, participants completed the
Generalized Anxiety Disorder-7 and the Patient Health
Questionnaire-9, which were used to assess the severity
of anxiety and depression. College students who scored
over 10 points were not invited to participate in the formal
ERP experiment.

The Research Ethics Committee of the first author’s
institution approved the current study. Before the experi-
ment, participants signed informed consent and were free
to withdraw from this experiment at any time. Partic-
ipants received compensation upon completion of the
experiment.

Measures

The sense of control

To divide the participants into the high sense of con-
trol group and low sense of control group, participants
completed the Chinese version (Li, 2012) of Sense of
Control Scale (SCS, Lachman & Weaver, 1998). The
SCS measures both personal self-efficacy and expectations
regarding outcomes, providing a comprehensive assess-
ment of an individual’s feelings and beliefs about control,
which has been widely used in many studies and demon-
strated good reliability and validity (L1, 2012). This scale
comprises 12 items divided into two sub-scales: personal
mastery (4 items, e.g., “When really want to do something,
I usually find a way to succeed at it”), and perceived

constraints (8 items, e.g., “What happens in my life is often
beyond my control”). Each item is rated on a 7-point Likert
scale ranging from 1 (Totally disagree) to 7 (1otally agree),
with higher scores indicating lower control sense. In this
study, the Cronbach’s « for scores from the SCS total
scale was 0.84, the Cronbach’s « of the personal mastery
subscale was 0.76, and the Cronbach’s « of the perceived
constraints subscale was 0.83.

Generalized anxiety disorder-7

The Generalized Anxiety Disorder-7 (GAD-7, Spitzer
et al., 2006), was originally developed by is a measure
anxiety symptoms. The Chinese version of the GAD-7 was
adapted and validated by He et al. (2010). The GAD-7
scale consists of 7 items, scored on a 4-point Likert-type
scale ranging from 0 (Not at all) to 3 (Almost every day),
with higher scores indicating more anxiety symptoms. In
this study, the Cronbach’s o for GAD-7 scores was 0.85.

Patient health questionnaire-9

The Patient Health Questionnaire-9 (PHQ-9, Kroenke
et al., 2001) is a measure of depressive symptoms. Xu
etal. (2007) revised and tested its reliability and validity in
China. The PHQ-9 consists of 9 items, scored on a 4-point
Likert scale ranging from 0 (Not at all) to 3 (Almost every
day), with higher scores indicating more severe depressive
symptoms. In this study, the Cronbachs « for PHQ-9
scores was 0.94, the present study.

Spatial cueing task and Stimuli

The spatial cueing task was administered using E-Prime
3.0 software (Psychology Software Tools, Sharpsburg,
MD, USA). Following the methodology established
by Wang et al. (2012), 70 threat images and 70 neutral
images were selected from the International Affective
Picture System (IAPS; Lang ct al., 1997) and the Chinese
Affective Picture System (CAPS; Bai et al., 2005). 56
university students (29 females, average age 19.63 4= 1.02)
rated these 140 images on a 9-point scale for valence,
arousal, and fear, with higher scores indicating increased
valence, arousal, or fear. Participants also classified each
image as either a threat image or not. 12 threat images
and 12 neutral images were selected as cues based on
scores, with a colon (i.e., :) as the target. ¢-tests showed that
threat images had significantly higher scores (M = 6.14,
SD = 0.55) than neutral images (M = 2.83, SD = 0.63)
in fear, ¢ (22) = —13.67, p < 0.001, Cohen’s d = 5.60.
Threat images had significantly lower scores (M = 2.95,
SD = 0.35) than neutral images (M = 4.53, SD = 0.34) in
valence, #22) = —11.29, p < 0.001, Cohen’s d = —4.58.
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Threat images had significantly higher scores (M = 5.75,
SD = 0.42) than neutral images (M = 3.68, SD = 0.23) in
arousal, #(22) = 14.92, p < 0.001, Cohen’s d = 6.11.

Data analysis

Trials with reaction times below 200 ms or above 1000 ms
were excluded from the analysis. The avoidance-vigilance
index and the avoidance-disengagement index were calcu-
lated using the formulas adopted by previous researchers
(Yu, 2017). The avoidance-vigilance index is defined as
follows: Under the valid cue condition, if RT Threat-RT
Neutral > 0, it indicates attentional avoidance; conversely,
if RT Threat-RT Neutral < 0, it indicates attentional
vigilance. The avoidance-difficulty index is defined as
follows: Under the invalid cue condition, if RT Threat-RT
Neutral < 0, it indicates attentional avoidance; conversely,
if RT Threat-RT Neutral > 0, it indicates difficulty in
disengaging attention.

Repeated measures ANOVA was used to analyze
participants’ response times and accuracy rates. Sub-
sequently, independent samples ¢-tests were conducted
to examine whether there were group differences in
the avoidance-vigilance and the avoidance-disengagement
indices. Finally, one-sample #-tests were used to compare
the two indices of each group against zero to deter-
mine whether attentional bias components were present in
either group.

Results

Response times- 50 ms cue-target interval

The means and standard deviations of response times are
shown in Table 1.

The main effect of the group was significant (support-
ing Hypothesis 1), with the LSC (M = 409.41, SE = 9.89)
showing significantly slower response times than the HSC
(M = 383.95, SE = 9.89), [F (1, 69) = 5.72, p = 0.02,
n3 = 0.08]. The main effect of cue type was significant
[F (3, 207) = 60.91, p < 0.001, n3= 0.45]. Pairwise
comparisons showed that response times for threat invalid
trials (M = 382.77, SD = 50.69) were significantly faster
than threat valid (M = 415.73, SD = 46.91). Response
times for threat-valid trials (M = 415.73, SD = 46.91)
were significantly slower than those for neutral valid trials
(M = 404.01, SD = 47.69), p < 0.001. Response times
for neutral invalid trials (M = 383.49, SD = 49.55) were
significantly faster than those for neutral valid trials (M =
404.01, SD = 47.69, p < 0.001). The interaction effect
between group and cue type was not significant [F' (3, 207)
=0.738, p = 0.508, n3 = 0.011].

Accuracy rates
The means and standard deviations of accuracy rates are
shown in Table 1.

A repeated measures ANOVA on accuracy rates
revealed a significant main effect of cue type, F (3, 207)
= 7.79, p < 0.001, n3 = 0.10, with better performance
on threat-valid trials (M = 99.35%, SD = 1.40%, p =
0.01) than threat-invalid ones (M = 98.63%, SD = 2.02%),
better performance for neutral-valid trials than neutral-
invalid trials (p < 0.001). Performance was not influenced
by Group [F (1, 69) = 2.010, p = 0.161, n3 = 0.028].

There was a significant interaction effect between cue type
and group (supporting Hypothesis 2), F' (3, 207) = 2.98,
p = 0.043, n3 = 0.04. Simple effects analysis showed that
in the HSC group, with better performance for neutral
valid trials (M = 99.53%, SD = 1.23%) than for neutral-
invalid [(M = 97.97%, SD = 2.80%), #(35) = 3.318, p
= 0.002, Cohen’s d = 0.696], with better performance on
threat-valid trials (M = 99.50%, SD = 1.13%) than for
threat-invalid [(M = 98.28%, SD = 2.12%), #(35) = 3.179,
p = 0.003, Cohen’s d = 0.776]. However, no significant
differences were found in the LSC group.

Attentional bias index
The means and standard deviations of the attentional bias
index are shown in Table 3.

At the 50 ms cue-target interval, one-sample ¢-tests
were conducted for the avoidance-vigilance index and
avoidance-disengagement index both in the LSC and in
the HSC, with a theoretical value of 0 (0 indicates no
attentional bias). The results showed that the avoidance-
vigilance index for the LSC (M = 12.54, SE = 4.48)
was significantly higher than 0, #(34) = 2.80, p =
0.008, indicating significant attentional avoidance ten-
dency. The avoidance-disengagement index for the LSC
(M = —4.46, SE = 3.16) did not differ significantly
from 0. The avoidance-vigilance index for the HSC (M
= 11.08, SD = 21.03) was significantly higher than
0, 1(35) = 3.16, p = 0.003, reflecting an attentional
avoidance. The avoidance-disengagement index for the
HSC did not differ significantly from 0. Independent
samples #-tests showed no significant difference in the
avoidance-vigilance index between the LSC and the HSC.
However, a marginally significant effect was observed
for the avoidance-disengagement index, with the LSC
(M = —4.46, SE = 3.16) showing a higher tendency for
attentional avoidance compared to the HSC (M = 2.97,
SE = 3.02), t(34) = —1.70, p = 0.09. This results of
attentional bias index supported Hypothesis 3.

Response times- 800 ms cue-target interval
The means and standard deviations of response times are
shown in Table 2.

Repeated measures ANOVA revealed a significant
main effect of cue type [F (3, 207) = 14.81, p < 0.001,
ns = 0.18]. The response time for threat-invalid (M =
322.55, SD = 42.73) was significantly faster than that for
threat-valid (M = 332.42, SD = 34.34). The response
time for neutral-invalid (M = 322.85, SD = 42.84) was
significantly faster than that for neutral-valid (M = 335.56,
SD = 41.62), p < 0.001. The main effect of the group
was significant [F (1, 69) = 4.03, p = 0.049, n3 = 0.06],
with the LSC showing significantly slower response times
(M = 337.46, SE = 6.37) compared to the HSC (M =
319.49, SE = 6.28). The interaction effect between group
and cue type was marginally significant [F (3,207) = 2.68,
p =0.056, n3 = 0.04]. In the neutral-invalid condition, the
LSC (M = 341.54, SE = 6.71) was significantly slower
than the HSC (M = 329.75, SE = 6.62), p = 0.011. In
the threat-invalid condition, the LSC (M = 333.17, SE =
6.71) was significantly slower than the HSC (M = 312.22,
SE = 6.62), p = 0.027. The results indicated that the LSC
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Table 1. RTs and CRs of participants at 50 ms cue-target interval

Threat-Invalid

Threat-Valid

Neutral-Invalid

Neutral-Valid

M SD M SD M SD M SD
LSC 393.03 58.89 429.74 53.19 397.57 57.87 41731 21.27
RTs HSC 37281 3953 402.11 3558 369.81 3559 391.08 40.56
Total 382.77 50.69 41573 4691 383.49 49.554 404.01 47.69
LSC 99.00% 1.86% 99.20% 1.62% 99.09% 1.77% 99.60% 1.17%
ARs HSC 98.28% 2.12% 99.50% 1.13% 97.97% 2.80% 99.53% 1.23%
Total 98.63% 2.01% 99.35% 1.40% 98.52% 2.40% 99.56% 1.19%

Note. N = 71, RT = Reaction time, AR = Accuracy rate, LSC = Low sense of control group,
HSC = High sense of control group, the same below.

Table 2. RTs and ARs of participants at 800 ms cue-target interval

Threat-Invalid

Threat-Valid

Neutral-Invalid

Neutral-Valid

M SD M SD M SD M SD
LSC  333.17 52259 340.00 39.12 33511 5223 34154 45.20
RTs HSC 31222 27.854 325.06 27.56 31092 2691 329.75 37.55
Total 322.55 42782 33242 3435 32285 4284 33556 41.62
LSC 99.71% 127% 99.40% 1.61% 99.37% 1.54% 99.14% 1.67%
ARs HSC 99.11% 149% 98.86% 1.57% 99.42% 1.20% 98.78% 1.90%
Total 99.41% 1.41% 99.13% 1.60% 99.39% 137% 98.96% 1.78%

467

exhibited slower processing efficiency compared to the
HSC (supporting Hypothesis 4). There were no significant
differences in response times across different cue types
within the LSC, ps > 0.379. The reaction time for the
neutral-valid condition in the HSC (M = 329.75, SE =
6.62) was significantly slower than that for the neutral-
invalid condition (M = 310.92, SE = 6.62), p = 0.045. The
reaction time for the neutral-valid condition in the HSC
(M = 329.75, SE = 6.62) also showed a tendency to
be slower compared to the threat-invalid condition (M =
312.22, SE = 6.62), p = 0.06.

Accuracy rates
The means and standard deviations of accuracy rates are
shown in Table 2.

The group effect was not significant [F (1, 69) = 2.75,
p = 0.102, n3 = 0.038] and did not interact with cue type
[F (3,207) = 0.74, p = 0.524, n3 = 0.011]. The cue type
effect was also not significant [F' (3, 207) = 1.66, p = 0.18,
na = 0.024].

Attentional bias index
The means and standard deviations of the attentional bias
index are shown in Table 3.

A one-sample #-test was conducted on the avoidance-
vigilance index and the avoidance-disengagement index,
revealing that the avoidance-vigilance index (M = —1.49,
SE = 2.30) and avoidance-disengagement index (M =
—1.86, SE = 3.11) in LSC group were not significant
with 0. Similarly, the avoidance-vigilance index (M =
—4.64, SE = 3.79) and avoidance-disengagement index
in the HSC group (M = —1.19, SE = 2.60) were not
significant with 0. Independent samples #-test results indi-
cated that there were no significant differences in the

avoidance-vigilance index and avoidance-disengagement
index between the LSC group and the HSC group. The
findings suggest that neither group exhibited attentional
bias characteristics at an 800 ms interval, which supported
Hypothesis 5.

Discussion

This study found that in the cue-target paradigm, with a
cue duration of 400 ms and a cue-target interval of 50 ms,
both groups of participants exhibited avoidance of threat-
ening stimuli, which is consistent with previous research
(Wang et al., 2012; Yu, 2017). The results provide new
evidence for the vigilance-avoidance model and further
validate the argument that within the 300—500 ms interval
of cue presentation, participants shift their attention from
threat images to avoid negative emotional experiences
(Mogg et al., 2004; Wang et al., 2012). In contrast, under
800 ms interval condition, neither the HSC nor the LSC
group showed any attentional bias characteristics, which
is also consistent with previous studies (Mogg et al.,
2004; Wang et al., 2012).

From the perspective of the cue stimulus design, a
400 ms cue presentation time is sufficient for partici-
pants to fully perceive the threatening information in the
images, which leads to avoidance tendencies to prevent
further feelings of fear and anxiety. After the cue stimulus
ends, with only a 50 ms interval before target recognition
still reveals individuals’ motivational avoidance tendencies
during the target recognition task. However, when the
interval is extended to 800 ms, participants may have
had enough time to regulate their emotions and adjust
their attention to the target recognition task, resulting in
the absence of threat-related attentional bias in that task.
Both groups exhibited avoidance of threatening stimuli
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Table 3. Attentional bias index at 50 and 800 ms cue-target interval

Cue-target interval Attentional bias index LSC HSC Total
. N 12.54  11.08 11.80

50 ms Avoidance-Vigilance  ¢p 4 479 3506 2815
Avoidance-Disengagement —446 297 —0.69

v £a8 SE 3161 3.023 2215

. . —149 —464 —3.08

800 ms Avoidance-Vigilance ¢ 5 ho5 3789 2222
Avoidance.Di . M 186 119 —031
VOIAance-IISengagement g 3111 2.597 2,015

at the 50 ms interval, likely due to a general human
tendency towards motivational avoidance of threatening
stimuli (Cisler & Koster, 2010). On one hand, humans
tend to avoid experiencing negative emotions like worry
and fear, and on the other hand, this may stem from
survival adaptation, as threatening stimuli often contain
information that threatens human survival.

This study found that, whether at an interval of 50
or 800 ms, the reaction times of the low control group
were significantly slower than those of the high control
group. This indicates that the processing speed of the
low control group is slower than that of the high control
group, showing impaired information processing speed.
This may be because a sense of control helps to regulate
emotional responses after perceiving threatening infor-
mation; individuals with a stronger sense of control can
successfully shift their attention away from threatening
stimuli and towards goal-directed solutions, thereby main-
taining a faster target stimulus recognition speed (Brown
etal., 2020; Fenton-O’Creevy et al., 2012). Furthermore, a
sense of control can act as a buffering mechanism, helping
individuals reduce attention and reaction to threatening
stimuli (Maier & Seligman, 1976; Barlow, 2004). When
individuals feel that they can control outcomes, they may
pay less attention to potential threats or have less intense
emotional reactions to these threatening images (Barlow,
2004). Those with a strong sense of control tend to
believe they can cope with external threat information,
thus reducing excessive attention to negative information.

Practical implications

The current study found that control beliefs lead to
greater attention vigilance and avoidance of threat stimuli,
possibly because individuals with higher control beliefs
have more effective emotional regulation strategies (Brown
et al,, 2020). This finding implies that, by increasing
sense of control over their circumstances and major life
events, mental health practitioners can help individuals
with mental health problems to reduce symptoms of anx-
iety, depression, and other emotional issues effectively.
In clinical practice, cognitive behavioral therapy often
focuses on improving emotional reactions by boosting
the individuals’ sense of control (Gallagher et al., 2014).
Thus, enhancing the individuals’ sense of control may
be a more practical approach than directly focusing on
emotional disorders for practitioners in schools and related
organizations. Furthermore, given the extensive literature
supporting the link between threat-related attentional bias

and emotional disorders like anxiety and depression (Arm-
strong et al., 2022; Bar-Haim et al., 2007), the current
research suggests that individuals with a low sense of
control may be at greater risk for developing depression
and anxiety. Early intervention to help them rebuild a
positive sense of control can effectively prevent the devel-
opment of more severe emotional disorders such as anxiety
and depression.

Limitations and future directions

This study has several limitations that need to be con-
sidered. Firstly, in the spatial cue-target paradigm, the
emergence of attentional vigilance and attentional avoid-
ance may appear incidentally (Mogg & Bradley, 1998).
As a result, further research may need to be required to
confirm the stability of the study’s conclusions. Secondly,
the participants in this study were all university students
and the homogeneity of the sample may limit the gen-
eralizability of the conclusions to different populations.
Future research should aim to confirm the findings of this
experiment across diverse populations. Specifically, child-
hood and adolescence are key and sensitive periods for the
development of sense of control (Atherton et al., 2020).
Studying these age groups could reveal how sense of con-
trol affects threat-related attentional biases, and highlight
the value of interventions targeting sense of control for the
prevention and treatment of mental health problems.

Conclusion

This study utilized a spatial cueing paradigm, manipu-
lating participants’ mental preparation time in a target
recognition task by setting two different intervals of 50 and
800 ms, to investigate whether individuals with different
levels of control exhibit attentional bias toward various
threat images. First, at the 50 ms interval, both groups
of participants showed avoidance of threat images, with
the low control group demonstrating a more pronounced
tendency for attentional avoidance compared to the high
control group. Second, when the stimulus interval was
extended to 800 ms, the attentional avoidance phenomenon
disappeared for both the low and high control groups,
with no evidence of attentional disengagement difficulties
or attentional vigilance. Third, regardless of whether the
interval was 50 or 800 ms, the low control group showed
a significant tendency for impaired information process-
ing speed. The results help mental health professionals
understand the relationship between sense of control and
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cognitive processing of threat-related information and pro-
vide insights for using sense of control to prevent and

intervene in negative emotions.
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