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ABSTRACT

Social media has become increasingly popular and is now a significant tool for daily communication for many people. The use of
social media can cause anxiety and have detrimental impacts on mental health. Cognitive impairment is more likely to affect
individuals with anxiety. Investigating the cognitive abilities and mental health of social media users requires the development
of new methodologies. This study employed the AX-Continuous Performance Test (AX-CPT) paradigm and the Stroop
paradigm to study the cognitive control characteristics of trait anxiety, drawing on psychological experimental methods.
Previous studies on whether trait anxiety impairs cognitive control remain controversial, possibly because cognitive control is
viewed as a whole. It may also be due to the motivational effect of anxiety, which compensates for the impairment of cognitive
control caused by anxiety through the recruitment of cognitive resources. Understanding the mental health and cognitive
control traits of anxious social media users can be improved by using the Dual Mechanisms of Cognitive Control Account,
which divides cognitive control into proactive and reactive control. The findings demonstrate that trait anxiety has an impact
on both proactive and reactive control, while working memory load did not modulate the effect of trait anxiety on cognitive
control. These results support the attentional control theory and provide a new approach to studying the mental health of

social media users.
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Introduction

The rapid growth and widespread use of social media creates a
media spectacle for individuals that is far larger than the real
world. Users spend a lot of time using social media, and as a
result, they share and publish more information than ever
before. Social media broadens users’ online social capital,
broadening their worldview and social network. However, it
also has many unfavorable effects, such as social pressure,
anxiety, network dependence, etc. College students use
social networks online more frequently and in-depth, both

(©MOM

in their academic and personal lives. It is obvious that
college students also experience social media anxiety.
Anxiety and depression can occur as a result of social media
use [1]. What are the cognitive control characteristics of
trait-anxious people under the influence of social media? An
experimental psychological approach was used to study this
question.

Trait anxiety is a personality tendency that results in
individuals experiencing persistent, high-intensity anxiety
and worry in a variety of situations [2]. Even in the absence
of anxiety-inducing situations, people with high trait anxiety
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experience higher levels of anxiety. Trait anxiety can have an
impact on several cognitive processing processes [3,4],
particularly cognitive control. Cognitive control is a
goal-oriented psychological process in which individuals
recruit cognitive resources flexibly to regulate behavior in a
changing environment [5], which plays a key role in
selective attention, perception, memory, and problem-solving.

The results of earlier studies on the connection between
trait anxiety and cognitive control, which largely focused on
cognitive control as a whole, showed that trait anxiety has
an impact on cognitive control. An oval-shaped object was
presented on one side of the screen, and subjects were
instructed to respond in the opposite direction of the target.
They used an antisaccade paradigm to examine whether
trait anxiety impairs dominant responses [6]. The results
show that high-anxiety groups have longer correct
antisaccade latencies than low-anxiety groups, while the two
groups do not differ in terms of error rate, indicating that
anxiety affects performance efficiency but not effectiveness.
Their subsequent research also demonstrated that the
prolonged latency of the antisaccade task in the high-anxiety
group indicates an impairment in the inhibition of the
dominant response [7]. Previous study used the flanker task
to study the relation of trait anxiety and lateral inhibition
and found that the high-anxiety group showed a greater
interference effect (i.e., the difference between incongruent
and congruent trials) than those in the low-anxiety group in
reaction time, suggesting that trait anxiety modulates
inhibition control. However, some studies found that trait
anxiety does not affect cognitive control [8-10], and even
higher trait anxiety results in better cognitive control [11].
For example, they used a modified version of the face-word
Stroop task combined with the electroencephalographic
method to study the relation between trait anxiety, conflict-
processing, and dynamic adjustments in attentional
allocation, and found a greater Stroop effect (difference
between congruent and incongruent of face-word) as trait
anxiety decreases [11].

The aforementioned dispute is explained by processing
effectiveness [12,13] and attention control theory [14,15].
The idea clearly distinguishes between two concepts:
processing efficiency and performance effectiveness. While
processing effectiveness is the ratio of performance to effort,
performance effectiveness measures how well a task is
accomplished (an indicator typically is the error rate).
Anxiety uses up cognitive resources, making them
insufficient for the tasks at hand, but it can also increase
motivation and encourage people to devote more time and
resources to the work at hand, thereby improving
performance. As a result, anxiety may not have a negative
impact on performance effectiveness, but it may have a
negative impact on processing efficiency. If the memory
load is used to occupy the cognitive resources that subjects
recruit through motivation, it is not clear whether trait
anxiety affects cognitive control or not.

There is still a great deal of controversy surrounding the
research on whether trait anxiety affects cognitive control.
One aspect of the reason is that previous research on the
relationship between trait anxiety and cognitive control has
viewed cognitive control as a whole. Dual control theory
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holds that individuals have two cognitive strategies when
resolving cognitive conflicts: one is proactive control, and
the other is reactive control [16,17]. Proactive control is a
cue-driven control that selectively processes and maintains
task-related information before the task begins and then
actively represents the cue in the subsequent time, thus
forming response preparations. Thus, using cue information,
the response to be made next is predicted. Reactive control
is the unpreparedness for the response to be made and the
flexible wuse of immediately available task-related
information to resolve the conflict, and it consumes fewer
cognitive resources than proactive control [17]. A previous
study found that proactive control is thought to be a long-
term mechanism that achieves top-down bias through
sustained lateral prefrontal cortex-striatal activity [18].
Reactive control is thought to be a short-term mechanism
with a bottom-up tendency, which is transiently activated in
the prefrontal cortex based on a short period of conflict
detected in the anterior cingulate cortex [19]. Researcher
found that high-anxious participants had reduced sustained
but increased transient activation in working memory areas,
in comparison with low-anxious participants under
inconsistent trials, suggesting that reduced cognitive control
in high anxiety might be due to a transient, rather than
sustained, pattern of working memory recruitment [20].
These studies imply that high-anxious participants may
preferentially use reactive control to resolve conflict when
detecting cognitive conflict compared to low trait-anxious
participants and put in more effort and allocate more
attentional resources to inhibit conflict. It is unclear whether
trait anxiety impairs proactive control and reactive control if
the memory load is used to occupy the cognitive resources
that subjects recruit through motivation.

Proactive and reactive control are typically studied using
the AX-CPT paradigm, which effectively separates these two
types of control from cognitive control [16,21]. The
paradigm consists of two types of stimuli: cues (A, B) and
probes (X, Y), with a blank screen appearing in between the
two. At the center of the screen, successive cue, blank
screen, and probe stimuli are shown. The aim for the
subjects is to react only to the probe (X) that appears after
cue A (AY, BX, BY). Participants show a larger response
propensity to the AX sequence because it accounts for 70%
of the data while the other three sequences account for 10%
each. In AX and BX sequences, cognitive conflict occurs
between target response and non-target response. In the BX
sequence, an individual bias toward proactive control
prevents conflict by actively maintaining the representation
of cue B before the presentation of probe X, while in the AY
sequence, individual biased reactive control can enhance the
processing of the immediately present probe Y, thus
reducing the tendency of cue A to induce target responses.
Proactive control is reflected by a reduction in response
time or error rate for BX, and reactive control is shown by a
reduction in response time or error rate for AY. Moreover,
the color-word Stroop paradigm is used to study cognitive
control. Manipulating the ratio of incongruent trials at
mostly congruent (MC) and mostly incongruent (MI)
contexts, respectively, in this paradigm can study reactive
control [22-24]. Specifically, in the classic color-word
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TABLE 1
Demographic information for the high-trait-anxious (HTA) and low-trait-anxious (LTA) groups
Group Pre-test, TA score Post-test, TA score Age N
Experiment 1 HTA 5433 (4.64) 51.89 (5.05) 20.37 (1.18) 27
LTA 34.89 (3.33) 36.41 (4.35) 20.41 (1.85) 27
Experiment 2 HTA 53.64 (5.53) 51.32 (4.70) 20.20 (1.74) 22
LTA 35.59 (6.62) 36.23 (3.39) 20.87 (1.61) 22

Note: TA: Trait anxiety; The value of table: Mean + Standard deviation.

Stroop task, the subjects’ task is to name the ink color and
ignore the meaning of the word, and subjects have longer
response time and higher error rates on incongruent trials
(ink color does not match word meaning, such as “green”
written in red ink) than on congruent trials (ink color
matches the word’s meaning, such as “red” written in red
ink), which is called the Stroop effect [25]. The Stroop effect
is often used as a measure of cognitive control in studies of
cognitive control [26-28]. Subsequently, the proportion of
congruent and incongruent trials can be manipulated within
a block, called list-wide manipulation, such as an MC block
might be 75% congruent and 25% incongruent, and an MI
block the reverse. Stroop effects are larger for MC than MI
blocks, a finding termed the proportion congruent effect
[23,29]. This phenomenon is explained by the conflict
monitor theory, which claims that more conflict in the MI
block results in more cognitive control and a decrease in the
Stroop effect, whereas less conflict in the MC block results
in less cognitive control and a boost in the Stroop effect
[30]. Later researchers combined the MC and MI blocks
with neutral trials, resulting in an equal number of
congruent and incongruent trials [22,31-34]. The MC and
MI blocks were counted separately, and the Stroop effect
was still greater in the MC block than in the MI block,
which is known as the item-specific proportion congruent
effect (ISPC effect). The global cognitive control mechanism
cannot explain this pattern of results because the proportion
of congruent and incongruent trials is the same throughout
the block. Rather, the ISPC effect is attributed to a local,
item-specific mechanism that responds rapidly and arises to
resolve conflicts after the onset of a stimulus. The ISPC
effect measurement for reactive control is more sensitive
[22-24]. We employed the AX-CPT and revised color-word
Stroop tasks to measure whether under a load memory
condition, trait anxiety affects proactive control and reactive
control.

This study uses a psychological experimental approach to
investigate the cognitive control characteristics of anxious
individuals who use social media, providing new insights
into the assessment and measurement of mental health and
cognitive abilities related to social media use.

Materials and Methods

Experiment 1
Participants
Firstly, 315 students from Jiangxi Normal University
participated in a mass screening using the Chinese version

of the trait anxiety portion of Spielberger’s State-Trait
Anxiety Inventory [35], which was completed as part of a
pretest. Participants with high (HTA group; upper 25th
percentile of the distribution) or low (LTA group; lower
25th percentile of the distribution) scores were selected for
further consideration. From these groups, 27 high-anxiety
and low-anxiety subjects were recruited to participate in
Experiment 1 and were asked to complete the same
questionnaire again after the experiment (see Table 1 for
details). Of the 54 participants (aged 18-25 years; M =
20.39, SD = 1.54), 42 were women. An independent sample
t-test showed that the scores of the HT'A group were higher
than those of the LTA group in both the pre-test (t (52) =
12.07, p < 0.001, Cohen’s d = 3.29) and the post-test (¢ (52)
= 18.14, p < 0.001, Cohen’s d = 4.94). All participants were
right-handed, had normal or corrected vision, and had no
color vision abnormalities.

Materials

In the experiment, white capital letters A, E, G, P, R, S,and V
are used as cues, and blue capital letters X, F, ], M, Q, and V
are used as probes. The font of the letters was 36 Times New
Roman. The AX, AY, BX, and BY sequences (“A”: A; “X”: X;
“Y:FJ,M, Q,U; “B™E, G, P, R, S, V) accounted for 37.5%,
12.5%, 12.5%, and 37.5%, respectively. Compared to the
traditional AX-CPT-70 [21,36], this manipulation has many
advantages for dissociating proactive and reactive control.
First, the frequency of the A- and B-cue types is equated
(50/50 here vs. 80/20 in the traditional version), allowing us
to control potential sources of variance related to the
novelty/infrequency of both the B cue and the context for a
nontarget response. B cues are less frequent than A cues in
traditional AX-CPT, so subjects may process A and B cues
differently because of differences in novelty and not because
of the expected response to the subsequent probe [36].
Second, the proportion of probe stimuli X and Y in this
experiment was both 50%, making subjects more susceptible
to using cue information to anticipate upcoming responses.
A and B cues were not only equated in the current version,
but cue validities were also equalized through the
manipulation. Cues can predict one of the trial types (X
probe) with 75% accuracy, and B cues can predict one of
the trial types (Y probe) with 75% accuracy. Subjects’
performance on the BX and AY sequences is a measure of
their abilities for proactive and reactive control. The
working memory load (WMload) is the same as in the
previous study [37], in which the left and right two 50 s
were presented first, and subjects were asked to add or
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FIGURE 1. Procedure used in Experiment 1.

subtract 2 from the left and right 50s according to the change
in the presented asterisks during the experiment, with the
calculated results entered at the end.

Procedure of experiment

The procedure was designed using E-prime 2.0 software. All
stimuli were presented on a 19-inch screen (refresh rate: 60
Hz; resolution: 1024 x 768) at a viewing distance of 60 cm.
All participants were instructed to complete both the load
and no-load tasks. Participants attended two experimental
sessions, which were at least one day apart. An example of
a load task/no-load trial sequence is shown in Fig. 1. Three
white “x” were presented as fixation cross rows in the
center of the screen, while either the left or the right “x”
could change into a plus (+) or a minus (-) sign. In each
block, participants were given the number “50” for both
the “x” at the left and right position, and were asked to
perform arithmetic operations on the left “x” with the first
number in mind and on the right “x” with the second
number in mind. Their task difficulty was increased by
adding “2” to plus signs and subtracting “2” from minus
signs. For instance, if a plus sign appears on the right side
and the left and middle “x” remain unchanged, then the
participant needs to add “2” to the second number in
working memory while the first number remains
unchanged from the previous trial. Note that each trial
presented only one arithmetic stimulus. To perform
arithmetic operations on working memory, participants
always maintained two numbers. In the load task,
participants needed to enter the final calculated results in
the box on the monitor after each block (including five
trials). In the no-load task, participants did not need to
conduct arithmetic operations and were instructed to input
“6666” in the box after each block.

Experiment 2

Participants

Twenty-two participants with high and low anxiety were
invited to participate in Experiment 2, based on their scores
on the questionnaire. After completing the experiment, trait
anxiety was reassessed by having 44 participants (aged 18-25

years; M = 20.68, SD = 1.67) fill out the questionnaire again.
The scores of the high trait anxiety (HTA) group were higher
than those of the low trait anxiety (LTA) group in both the
pre-test (¢ (52) = 12.80, p < 0.001, Cohen’s d = 3.86) and the
post-test (¢t (52) = 12.20, p < 0.001, Cohen’s d = 3.68)
according to independent sample f-tests. All participants
were right-handed and had normal or corrected vision, as
well as normal or corrected color vision.

Materials

Experiment 2 used the color-word Stroop task based on the item
level [23,38]. Four Chinese characters indicating “blue”, “green”,
“red” and “yellow”, and their corresponding colors were used.
Based on the color (red and blue vs. yellow and green), the
items were divided into two sets. One set of colors (e.g., red
and blue) mostly contained congruent colors, which were
presented 54 times with congruent Chinese words (e.g., “red”
in red ink), as well as 6 times with each incongruent Chinese
word (e.g., “red”, “blue” or “white” in red ink). The other set
of colors (e.g., yellow and green) was mostly incongruent, with

TABLE 2

Color-word match table. The design of the color on the MC or MI
section (version 1/version 2) is balanced between subjects

word 1200 ms
Red Blue Yellow Green

Version 1

21 (Red) 54 6 18 18

5 (Blue) 54 18 18

Hi(Yellow) 6 6 18 18

%k(Green) 6 6 18 18
Version 2

2T (Red) 18 18 54 6

5 (Blue) 18 18 6 54

Wi (Yellow) 18 18

£k (Green) 18 18
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FIGURE 2. Procedure used in Experiment 2.

colors presented 54 times with incongruent Chinese words (e.g.,
18 presentations of “red”, “blue”, and “green” in yellow ink) and
18 times with congruent words (e.g., “yellow” in yellow ink). The
frequency of color-word combinations is shown in Table 2. In
the mostly congruent (MC) set, the Chinese characters in color
were 75% congruent and 25% incongruent, whereas in the
mostly incongruent (MI) set, they were 25% congruent and
75% incongruent. In the example given above, the Chinese
words “red” and “blue” were 56% congruent and 44%
incongruent, whereas the Chinese terms “yellow” and “green”
were 38% congruent and 62% incongruent. The assignment of
colors to the item-set proportion congruency (ISPC) level was
counterbalanced across participants. This experimental design
effectively excludes contingency learning [31] from explaining
ISPC effects, so that the resulting ISPC effect reflects reactive
control [23,24,32,39].

Procedure for experiment

The procedure for Experiment 2 was the same as that of
Experiment 1, except that the AX-CPT task was replaced by
a color Stroop task, in which subjects needed to name the
color of the word. As illustrated in Fig. 2, a load task/no-
load trial sequence was used.

Statistical Analysis

Reaction times of incorrect responses and reaction times that
were more than 3 standard deviations from the mean were
discarded. All statistical analyses were conducted using
SPSS25 software. For Experiment 1, three-factor repeated-
measures ANOVAs with trait anxiety (HTA group, LTA
group), trial type (AX, AY, BX, BY), and WM load (load,
no-load) were performed separately for RT and accuracy
rate. For Experiment 2, four-factor repeated-measures
ANOVAs with trait anxiety (HTA group, LTA group), item
type (MC, MI), trial type (congruent, incongruent), and
WM load (load, no-load) were conducted for RT and
accuracy. The factor of trait anxiety was between-subjects
for Experiment 1 and Experiment 2. For each ANOVA, the
sphericity assumption was assessed using Mauchly’s test.

The Greenhouse-Geisser adjustment for non-sphericity was
applied as appropriate. Partial eta-squared ("r]f)) was reported
to demonstrate the effect size in the ANOVA tests. To avoid
multiple comparison errors, p-values were corrected using
Bonferroni adjustments.

Results

Experiment 1

Reaction time

The results of the repeated-measures ANOVAs showed that
the main effect of WMload was significant (F (1,52) = 5.87,
p < 0.05, nﬁ = 0.10), indicating that mean RTs were larger
in the load task than in the no-load task (difference = 18,
SE 7). This result confirmed that the WM load
manipulation was successful in the present experiment. The
main effect of trial type was significant (F (3,156) = 289.73,
p < 0.001, *r] = 0.85). The main effect of trait anxiety was
marginally 31gn1ﬁcant (F (1,52) = 3.96, p = 0.052, "r]p =
0.07), reflecting slower responses in the HTA group
compared to the LTA group (difference = 34 ms, SE = 17).
Furthermore, the significant interaction between trait
anxiety and trial type was significant (F (3,156) = 3.28, p <
0.05, "r]f) = 0.06). Post-hoc tests showed that mean RTs were
greater in the HTA group than in the LTA group in the BX
sequence (difference = 50 ms, SE = 20, p < 0.05, nfj =0.11)

600 HTA
= LA
g
T 500
£
£
=
kel
5 400+ I
Q
) i i
300

FIGURE 3. Reactlon time in AX, AY, BX and BY sequences for each
trait anxiety group. Error bars represent +1 SE of the mean. *
indicates p < 0.05.
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TABLE 3

Demographic information for the high-trait-anxious (HTA) and low-trait-anxious (LTA) groups. Mean Reaction Times (ms) and
accurate rates within trait anxiety, item type, trial type, WMload in Experiment 2 (standard error of the mean in parentheses, *p <

0.05, *p < 0.01, **p < 0.001)

Trait anxiety Item type Trail type Mean reaction time Mean accurate rate
(ms) (%)
Load task No-load task Load task No-load task
HTA group Mostly congruent congruent 785(29) 637(18) 97.7(0.6) 98.9(0.4)
incongruent 930(31) 792(30) 97.6(1.2) 96.8(0.9)
Stroop effect 145%%* 156*** 0.2 2%
Mostly congruent congruent 857(37) 660(24) 95.5(1.3) 98.5(0.6)
incongruent 893(32) 736(28) 95.8(1.9) 98.2(0.5)
Stroop effect 35 76X+ -0.3 0.3
LTA group Mostly congruent congruent 775(29) 626(18) 97.9(0.6) 98.7(0.4)
incongruent 869(31) 746(30) 94.5(1.2) 95(0.9)
Stroop effect 93** 120%%% 3.4%% 3.7%%%
Mostly incongruent congruent 808(37) 667(24) 97.4(1.3) 97.9(0.6)
incongruent 886(32) 96.2(0.5) 96(1.9) 96.2(0.5)
Stroop effect 78* 674%% 1.4 1.7%*

and BY sequence (difference = 41 ms, SE = 17.23, p < 0.05, 1]129
= 0.10), while not different in the AY sequence (p > 0.05), as
shown in Fig. 3. Note that the difference in trait anxiety
groups on BX trials and no difference on AY reflects that
trait anxiety impairs proactive control but does not affect
reactive control. Working memory load does not modify the
impact of trait anxiety on proactive and reactive control, as
seen by the lack of significance of the interaction between
trait anxiety, trial type, and WMload (p = 0.30). No other
main effect or interaction effect was significant (all p > 0.28).

Accurate rate

The main effect of trial type was significant (F (3,156) = 42.19,
p<0.001, 1]123 = 0.45). Other main effects and interactions were
not significant (all p > 0.25).

Experiment 2

Reaction time
Correct response latencies from 44 participants were entered
into a four-way ANOVA with the WMload (load, no-load),

Em Mostly congruent

2001 %k k * .
| | i Mostly incongruent

2 150
g
3
= 100
o
o
Bz HE
a

0

HTA LTA
FIGURE 4. Stroop effect in Mostly congruent item and mostly
incongruent item for each trait anxiety group, Error bars represent
+1 SE of the mean. *Indicates p < 0.05, ***Indicates p < 0.001.

item type (MC, MI), trial type (congruent, incongruent),
and trait anxiety. Descriptive statistics of Experiment 2 are
presented in Table 3. The analysis showed a main effect of
WMload (F (1,42) = 62.34, p < 0.001, nf, = 0.60), indicating
slower latencies under load than no-load (difference =
150 ms, SE = 19). A main effect of trial type demonstrated
faster latencies on congruent trials compared to incongruent
trials (F (1,42) = 169.82, p < 0.001, ”r]f) = 0.80, difference =
—-96 ms, SE = 7). The interaction effect of item type and
trial type was significant (F (1,42) = 38.81, p < 0.001, nf) =
0.48) revealing that a larger Stroop effect on MC item
(M = 129 ms, SE = 10) than MI item (M = 64 ms, SE = 8)
demonstrated the standard ISPC effect. Importantly, there
was a significant 3-way item type x trial type X trait anxiety
interaction (F (1,42) = 8.53, p < 0.01, ”r]f) = 0.17), in which
the ISPC effect (difference between Stroop effect in MC and
MI items) was larger for the HTA group (M = 95 ms, SE =
15) than the LTA group (M = 34 ms, SE = 15), although
both effects were significant (both p < 0.05), as depicted in
Fig. 4. Finally, no other main effect or interaction effect was
significant (all p > 0.05).

Accurate rate

There was also a main effect of trial type (F (1,42) = 7.01, p <
0.001, nf, = 0.29), indicating a higher accurate rate under
congruent trials compared to incongruent trials (difference
= 1.50%, SE = 4E-03). The interaction effect of trial type
and trait anxiety was significant (F (1,42) = 7.01, p < 0.05,
'q}z) = 0.14). Post hoc paired t-tests showed a more accurate
rate on congruent trials than incongruent trials in the LTA
group (difference = 2.5%, SE = 5E-03, F (1,42) = 22.89, p <
0.001, ”r]f) = 0.35), while there was no difference between
congruent and incongruent trials in the HTA group (p >
0.05). There was a significant 2-way interaction of item type
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x trial type (F (1,42) = 6.49, p < 0.05, nf, = 0.13), indicating a
larger Stroop effect on MC item (difference = 2.30%, SE = 5E-
03) than MI item (difference = 0.80%, SE = 4E-03),
demonstrating the standard ISPC effect. No other main
effect or interaction effect was significant (p > 0.16).

Discussion

To study the effect of trait anxiety on proactive and reactive
control from the new perspective of dual control theory, the
selection of a classic experimental paradigm and appropriate
experimental materials is essential for the study. Many
classic paradigms have been used to study the effect of trait
anxiety on cognitive control, such as the flanker task [3,40],
antisaccade task [6,41], Go/No-go task [42], and stop-signal
task [43]. However, the aforementioned paradigms do not
allow us to separate cognitive control from proactive and
reactive control. It is more accurate to distinguish between
proactive control and reactive control using the AX-CPT
paradigm, which has been around for a while [44-47]. In
contrast to reactive control, which is motivated by the
probe, proactive control is defined by the AX-CPT as
control initiated by the cue [16]. Because participants can
plan and anticipate the following probe during the cue-
probe period based on cue information, they are more likely
to exercise proactive control on BX sequences. However,
participants prefer to use reactive control on AY sequences
because they do not need to prepare a response during the
cue-probe delay, so they must reactivate the cue information
when the probe appears. Participants’ performance on the
BX and AY sequences reflects the use of proactive and
reactive control. The color-word Stroop task at the item
level is a common paradigm for the study of reactive control
[24,33,39]. Jacoby suggested that ISPC effects may reflect
rapid, online, stimulus-driven control over attentional
filtering—a kind of oxymoronic “automatic control [22].
The ISPC effect reflects the subject’s ability to use reactive
control [48]. Current research uses both paradigms to study
the effect of trait anxiety on proactive and reactive control
under a working memory load condition.

Cognitive control is a critical function in attentional
control that can suppress irrelevant information or
dominant responses, ensuring that individuals can
effectively resolve cognitive conflicts. Trait anxiety mainly
impairs cognitive control in terms of performance efficiency,
such as reaction time [6,12]. Experiment 1 found that trait
anxiety impaired cognitive control on performance
efficiency. Specifically, the HTA group had a longer reaction
time than the LTA group on BX sequences, but there was
no difference between groups on AY sequences, indicating
that trait anxiety impairs proactive control but does not
affect reactive control. For accuracy rate, there was no
difference between high and low trait anxiety for either the
AY or BX sequences, indicating that trait anxiety does not
affect proactive or reactive control in terms of performance
effectiveness. Experiment 2 used the updated color-word
Stroop task to assess how anxiety affects reactive control.
According to other studies [49,50], a characteristic ISPC
effect was detected, with higher interference seen for
generally congruent items than for mostly incongruent
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items. The item-specific control account [38,51] can explain
the ISPC effect, which is selectively activated when an item
or feature of an item (such as color) is presented and linked
to high levels of interference (i.e., conflict), suggesting high
control demands. Experiment 2 also revealed that trait
anxiety impaired reactive control. Specifically, the ISPC
effect was larger for the HTA group than for the LTA group
in reaction time. These results suggest that trait anxiety
impairs the performance efficiency of cognitive control, i.e.,
proactive and reactive control, and provide new evidence for
processing efficiency and attentional control theories.

The effect of trait anxiety on reactive control was not
observed in Experiment 1, possibly because AX-CPT was
not sensitive enough to measure reactive control.
Furthermore, the color-word Stroop task in Experiment 2
excluded the possibility that subjects might use proactive
control strategies, such as responding based on proportion
congruence. Thus, the measure of reactive control in
Experiment 2 was pure.

Qi found that trait anxiety only impairs cognitive control
under working memory load because working memory load
consumes limited cognitive resources and disputes the
compensatory strategies that can recruit more cognitive
resources of the HTA group [52]. Working memory load
hampered the HTA group’s ability to use this compensatory
technique to suppress conflict, indicating that trait anxiety
reduces cognitive control. According to the attentional
control theory, anxiety reduces processing speed more than
performance effectiveness, and its negative effects on
performance effectiveness grow as the demands placed on
the working memory’s central executive increase [15].
Working memory load in this study uses resources for
maintaining and updating working memory. Contrary to
earlier findings, the working memory load did not affect the
impact of trait anxiety on proactive control and reactive
control in either Experiment 1 or Experiment 2. There may
be two reasons for this. First, proactive control and reactive
control were dissociated from cognitive control, so working
memory load may not affect proactive and reactive control
of trait anxiety. Second, due to the low working memory
consumption in the experiment 1 load task (i.e., entering the
final calculated results after five trials), it may not be enough
to affect proactive and reactive control. In Experiment 2,
reactive control of trait anxiety was studied, which has a low
demand for cognitive resources, so working memory load
does not affect reactive control of trait anxiety. There may
be other explanations that need further exploration.

Conclusion

The present study provides a novel approach to investigating
the cognitive characteristics and mental health of social media
users. It specifically examined the cognitive control
characteristics of individuals with social media anxiety,
using the AX-CPT test and the updated color-word Stroop
paradigm to differentiate proactive and reactive control
components. The findings indicate that trait anxiety impairs
both proactive and reactive control, and that working
memory load does not affect the use of compensatory
strategies in individuals with high trait anxiety, nor does it
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modulate the effect of trait anxiety on proactive or reactive
control.
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