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Abstract

Attention is influenced by information about relationships between ourselves and the objects
around us. Self-related objects can either facilitate or disrupt task performance, creating a
challenge for identifying the precise nature of the influence of self-relatedness on attention.
To address this challenge, we measured different components of attention (alertness and
orienting) in the presence of self-related objects using a revised attention network task (ANT).
In a self-association task, participants first learned colour-person associations (e.g., red-friend,
yellow-me) and then carried out a colour-person matching task. This was followed by the
ANT, in which these coloured boxes associated with self or friend were displayed as
peripheral cues; participants had to judge the direction of an arrow flanked by congruent
(low-conflict) or incongruent (high-conflict) distractors presented within one coloured box.
The results showed faster and more accurate responses to targets appearing within the self-
colour than friend-colour cues in the association task. In the ANT, the analysis of alertness
revealed that self-related cues facilitated task performance compared to friend-related cues.
The analysis of orienting demonstrated that relative to friend cues, self cues hampered task
performance in invalid trials. Critically, the effects of self cues on both orienting and

alertness were observed only in high conflict situations. These results indicated that self-
related objects are powerful cues that enhance attention intensity, which either facilitates task
performance when the upcoming target falls within their location, or disrupts performance
when the target falls outside their location. The data suggests that attentional functions can be

tuned by self saliency in high-demand contexts.

Keywords: self-relatedness, alerting, orienting, task performance
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Introduction

Attention serves an essential but complex function for human behaviour, and is tuned by
information about relationships between ourselves and the objects around us (Holland, 1993;
Keenan et al., 1999). Direct evidence comes from work showing that stimuli related to the self
are given priority across a range of tasks. For example, people are faster and more accurate to
judge their own faces and objects compared to the faces and objects belonging to others, and
their memory tends to be better for stimuli that are encoded in relation to themselves than in
relation to others (Gronau, Cohen, & Ben-Shakhar, 2003; Macrae et al., 2018; Turk,
Cunningham, & Macrae, 2008; Kim et al., 2018). These self-biases are perversive. On the one
hand, self-related stimuli facilitate task performance when they are task relevant or act as
targets (Alexopoulos et al., 2012; Yamada et al., 2012; Yang et al., 2013). On the other hand,
they hurt performance when they are distractors (Devue et al., 2012; Eichenlaub, Ruby, &
Morlet, 2012; Roer, Bell, & Buchner, 2013; Yankouskaya et al., 2017). Self-related stimuli
can either facilitate or disrupt task performance depending on a range of factors, which create
a challenge for identifying the precise nature of self-biases on attention.

One compelling account for these self-biases is that self-relatedness enhances the social
salience of stimuli, which in turn modulates attention and subsequently affects performance
related to the targets (Dalmaso et al., 2019; Humphreys, & Sui, 2015; Sui, Liu, Mevorach, &
Humphreys, 2015; Wade & Vickery, 2018; Yin et al., 2019). The self-saliency account has
been supported by evidence that social attributes of stimuli (e.g., self-associations) influence
neural responses in a manner similar to changes in perceptual salience (e.g., luminance
contrast) of stimuli in visual processing (Sui et al., 2015). It was also reported that the self-
bias in perceptual matching was associated with an increased functional connection from the

ventral medial prefrontal cortex (VMPFC) to the left posterior superior temporal sulcus (pSTS,
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a part of the ventral attentional network, responding to social cues), consistent with self-
related representation in the VMPFC being linked to attentional responses operating in the left
pSTS (Sui et al., 2013). This top-down modulation was eliminated when brain activity in the
VMPFC was inhibited in a cathodal tDCS condition (Yin et al., 2021). From the perspective
of self-saliency, it is important to understand how the social salience of stimuli biases the
distribution of attention and, consequently, affects the subsequent target performance.
However, the majority of the evidence for self-bias comes from studies in which self-related
stimuli were either the target or simultaneously presented with a target, with the co-
occurrence of self salience and target salience. The question arises then whether self-bias can
emerge when self-related stimuli are presented before target onset, that is, when the
competition between self-salience and target salience is controlled. Will self-biases in
attention be observed even when self-related stimuli and targets do not appear simultaneously?
Which attentional functions will be precisely tuned by self-related information?

We sought to address these questions by using an attention network task (ANT, Fan et al.,
2002; Fan et al., 2009; Posner, & Rothbart, 2007; Posner, Rothbart, & Ghassemzadeh, 2019)
because it is a well-established tool for separating complex attentional functions into more
detailed subsystems to better understand the attention mechanisms underlying self-biases (Sui
& Rotshtein, 2019). The ANT systematically assesses different functions of attention (e.g.,
alertness, orienting, conflict control) by manipulating the relationships between cue and target
(Fan et al., 2009). We combined the ANT with a simple self-association task which has been
used to study self-biases while controlling the effects of stimulus familiarity and complexity
(e.g., names, faces) (Sui et al., 2012). Therefore, there were two phases in the present study. In
Phase 1 (the self-association task), participants first learned the associations between different

personal labels (a named best friend or self) and neutral colours (red, yellow, or blue); then,
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they were presented shape-personal label pairings and had to make a quick judge whether
colours and personal labels were in their originally learned pairing or had been re-paired.
Participants typically showed biased responses to self-pairings (faster and more accurate)
relative to pairings associated with others (Sui et al., 2009, 2012). In Phase 2 (the ANT), the
type of cue (no cue, single cue, or double cues) and spatial cuing validity were manipulated.
Participants focused on a central fixation and responded to a peripheral target surrounded by
congruent or incongruent flankers (Fig. 1). The neutral shapes (i.e., colour boxes learnt in the
association task) functioned as peripheral cues that primed the location of upcoming targets.
These cues either modulated attentional intensity (alertness: double cues) or attentional
selection (single cues: valid vs. invalid) based on personal significance (self vs. other).
Notably, these cues disappeared before target onset. Using the ANT allowed us to test
whether the self-relatedness, when presented before the target, would modulate the alertness
and/or orienting components of attention.

There is evidence that self-relatedness affects alertness. For example, a recent study
showed that compared to self names, less self-relevant stimuli disrupted performance in the
psychomotor vigilance test (Kaida & Iwaki, 2018). The researchers claimed that the presence
of self names enhanced individuals’ alertness and engaged less cognitive processes of
competition, thus speeding up reaction time (RT). Landman & Steenbergen (2020) used a
colour flanker task where an emotional or neutral target word with self-relevance (e.g., my
despair, his despair) was flankered by the same word in either the same colour or a different
colour. The task was to indicate the colour of the target word. They found that emotional
words within a self-related context increased conflict adaptation, whereas this effect was not

observed in the other-related context. These converging results indicate that self-relatedness
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tuned alertness for conflict processing. However, in these studies, self-related stimuli were
simultaneously presented as targets (or with targets).

Recent work has also established that self-related cues influence involuntary attentional
orienting. For example, Alexopoulos and colleagues (2012) reported a robust cuing effect for
self-related peripheral cues over other-related peripheral cues across different cue-target
stimulus onset asynchronies (SOA = 235, 133, or 400 ms, in Experiment 1, 2, or 4), regardless
of task relevance. Using exogenous cues, Zhou et al. (2019) showed that self-related
processing regulated attentional orientation in both children with dyslexia and typically
developing controls. In this study, the authors assigned identity-related labels to geometric
shapes during a training episode and then used the shapes as peripheral cues in the following
detection task. They observed an enhanced cuing effect derived from self-related cues
compared to other-related cues in the short SOA condition (100ms), but this effect was not
observed in the long SOA condition (350 ms). The latter may reflect that the long SOA leaves
no opportunity for self-related cues to influence the performance in the following detection
task. Although it is difficult to directly compare these conflicting findings due to variations in
the tasks and stimuli employed across these studies, they provide evidence for self-relatedness
affecting attentional orienting.

In the present study, we used the revised ANT combined with the self-association task to
examine whether self-related cues bias attentional functions (alertness and orienting; Fan et
al., 2009). We first trained participants to associate the colour of the cues with the personal
label “self” or “friend” and then carried out a colour-person matching task. The colourful
cues associated with the different people were then used as peripheral cues presented before
target onset in the subsequent ANT. There were three cue conditions (no-cue, double-cue,

single spatial-cue, which could be valid or invalid) and two target conditions (low conflict
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(flanker congruent) vs. high conflict (flanker incongruent)). The effects of self-relatedness on
the attentional system were assessed for alertness (with double cues) and orienting (with
single cues). This design allowed us to assess how self-related cues preceding targets operate
on attention systems, by performing direct comparisons between the effects of self-related

and friend-related cues on different attentional components.

Method

Participants

Thirty-five college students (mean age = 19.7 years; 27 female) participated in this study.
All the participants had normal or corrected-to-normal vision. No studies have previously
investigated the effects of self-relatedness on alertness and cue validity using the ANT.
However, it has been suggested that a sample size of approximately 30 participants will be
required to detect the expected effect of interest, specifically, the interaction between two
within-subjects variables (e.g., the effect of self-relatedness on alertness, with two variables,
colour category - self vs. friend, flanker judgement - congruent vs. incongruent) with a
statistical power (>.80) and an o of 0.05! (Brysbaert, 2019). Thus, a sample size of
approximately 35 was planned for the critical analysis, which included 5 more participants
recruited to allow for data exclusion. The experiment was approved by the local university
ethics committee.

Apparatus and Stimuli

1 Our data showed that the effect sizes in the key conditions in which they were observed were
medium, ranged from .37 to .60.. Any future confirmatory research would need to have >.80 chance of
producing the same result with setting an o of 0.05. These can be one-tailed tests based on the direction of the

different effects observed in the current study.
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There were two phases in this experiment. The participants first carried out an
associative matching task (phase 1) followed by the ANT (phase 2). There were three types
of coloured boxes (red, RGB: 255, 0, 0; yellow, RGB: 255, 255, 0; blue, RGB: 0, 0, 255). In
phase 1, two of three types of coloured boxes were randomly assigned to each participant.
The order of assignment was counterbalanced across participants. The label (“YOU” or
“FRIEND”) subtended 2.6°x 1° of visual angle and was presented 3° under fixation. In phase
2, the boxes (3.8° x 1°) were presented 5.3° to either the left or right of a fixation crosshair
(0.5° x 0.5°), which was continuously shown in the centre of the screen. There were three
cuing conditions in phase 2: no-cue as a baseline (no coloured boxes before the target
appears), double-cue (both coloured boxes prior to the upcoming target), and spatial cue (one
coloured box appeared before the target, in either the same (valid) or the opposite (invalid)
location as the target). Following the cue, the stimuli consisted of a row of five horizontal
white arrows (one central target plus four flankers, two on each side), pointing leftward or
rightward. A single arrow subtended 0.6° % 0.1° of visual angle, and the contours of adjacent
arrows were separated by 0.1° of visual angle. There were two target conditions in phase 2:
flanker congruence and incongruence (based on congruency between the direction of the
central arrows and the two arrows on either side).

The stimuli were presented on a 20-in. LED monitor with a refresh rate of 60 Hz against
a grey background (128, 128, 128). Participants sat 60 cm away from the monitor screen in a
dimly lit room. E-Prime software (ver. 2.0) was used for stimulus presentation and response
collection.

Procedure
The association matching task (phase 1). In this task, the participants were instructed

to associate two people (self and friend) with two coloured boxes (Sui et al., 2009). For
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example, participants were asked to imagine that “YOU are red boxes,” and “your FRIEND
is yellow boxes.” This association stage took approximately 1 minute. Following the
associations, the participants immediately performed the matching task where they had to
judge whether the colour-person pairings matched with how they were originally associated
(see Fig. 1a, upper panel). Each trial began with a central fixation cross for 500 ms, followed
by a target stimulus consisting of a colour-personal label pairing for 1000 ms. There were
three types of coloured boxes representing each person: left, right, or left plus right (see Fig.
la, lower panel). The colour-personal label combinations were randomly presented across
trials, with an equal number of match and mismatch trials. The participants were instructed to
press the “J” and “K” keys using the index and middle fingers of the right hand as quickly
and accurately as possible. Keys assigned for match and mismatch responses were
counterbalanced across participants. The response time window was 2 s. Feedback was
provided by displaying correct and incorrect prompts for 500 ms at the end of each trial. RT
and accuracy were recorded. Each participant completed 180 trials (45 trials in each condition:
self-match, friend-match, self-mismatch, friend-mismatch), which should be sufficient to
establish the colour-person associations based on previous studies (Sui et al., 2019). The
performance for colour-label mismatch trials was calculated based on the colour.

ANT (Phase 2). Following the association matching task, the participants performed the
ANT (shown in Fig. 1b). Each trial began with a fixation cross with two white boxes
presented at the centre of the screen. Two boxes (two-coloured [double cue] vs. one-coloured
[spatial cue]) were presented for 100 ms, or two white boxes remained as a baseline condition
(no-cue). Then, the two white boxes were displayed again for 400 ms. The target, with
congruent or incongruent flankers, was then presented for 500 ms. The participants were

expected to report the direction that the central arrow was pointing with one of the two
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response keys (“F” or “D” keys) within a 3-s time period while the two white boxes were
presented. The next trial then started. On 20% of trials, a personal label (self or friend) was
presented under the central fixation. The inclusion of these trials was to ensure that
participants remembered the social meaning of the coloured boxes linked to different people.
In these trials, the participants had to judge whether the label matched the coloured box(es)
by pressing one of the two buttons (“J” and “K”’). The assignment of the buttons in this task
was consistent with the association matching task in phase 1. There were 15 practice trials
(with feedback) prior to the real experimental blocks. There were eight experimental blocks
of 40 trials each. The validity of the spatial cue was manipulated to measure disengagement
operations (see Posner et al., 1984). Specifically, 75% of single spatial cues (120 trials) were
valid, and 25% (40 trials) were invalid. The probability of a spatial cue over the experiment
(50%) was the sum of the probabilities of the individual no-cue, and double-cue conditions.
The participants were not informed of this information during the instruction. There were 120
trials for each of the self- and friend-cue types. Trial types were randomly presented.

Data Analysis. We calculated Bayesian factors via Bayesian statistics functions in JASP
0.14.0.0 to quantify the strength of evidence supporting the null results of postdoc t-tests
(Lakens et al., 2020). The value of the Bayesian factor (e.g., BF19) was considered as the

strength of evidence supporting or rejecting the null hypothesis (Quintana & Williams, 2018).
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Fig. 1. (a) Stimuli displays and a trial sequence in the matching task (Phase 1). For color-
label pairings, a given color (self or friend associated) is mapped on 1 or 2 frameworks of the
two rectangles: left and right, right, or left (the lower panel). (b) Illustration of a trial
procedure in the ANT. Each trial depends on the cue condition (no cue, double cue, and valid
or invalid cues), color category (self vs. friend), and the target-flanker concurrency
(congruent vs. incongruent).

Results

Associative Matching (Phase 1)

We conducted repeated measures ANOV As with two within-subject variables of colour
category (self vs. friend) and matching judgement (match vs. mismatch) on RTs and accuracy
performance to examine the effects of self-association (phase 1). The analysis of RTs
demonstrated significant main effects of colour category, F(1, 34) =30.94, p < 0.001, #*=

0.48, and matching judgement, F(1, 34)=64.14, p < 0.001, 7*= 0.65. The two-way interaction
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was also significant, F(1, 34) = 30.49, p < 0.001, #%= 0.47. Subsequent pairwise t-tests
demonstrated that there were faster responses to the self trials than to the friend trials in the
matched condition, #34) =7.13, p <0.001 d’= 1.19; in contrast, there was no significant
difference in the mismatch condition, t(34) < 1 ( see Fig. 2), which was supported by the
Bayesian paired-samples t-test (BFio = 0.22) with default parameters to quantify the null
result (Quintana and Williams, 2018).

The analysis of accuracy showed a significant main effect of colour category, F(1, 34) =
27.54, p < 0.001, n°= 0.45; there were more accurate responses to the self than friend trials.
The effect of matching judgement was not significant, F(1, 34) < 1. The two-way interaction
was also significant, F(1, 34) = 68.25, p <0.001, 2= 0.47. Subsequent pairwise t-tests
demonstrated that there was no significant difference between the self and friend trials under
the matched condition, t(34) < 1 (BFi10=0.21). In contrast, there was a significant difference
in accuracy on the mismatch trials, #(34) = 8.35, p <0.001, d’= 1.44.

The results from the matching task indicated a robust bias towards the self-association

over the friend-association.
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Fig. 2. Means of RTs for correct trials only(a) and accuracy performance(b) as a function of
colour category (self vs. friend) and matching judgement (match vs. mismatch) in the
matching task. Error bars represent 95 % confidence intervals.”"p <0 .001.

Attentional Network System (Phase 2)

Error trials (2.30%) and trials with RTs shorter than 250 ms (0.01%) or longer than 1500
ms (0.62%) were excluded from the data analysis (Kinoshita, Mozer, & Forster, 2011; Aben,
Verguts, Van den Bussche, 2017). Mean response times and standard deviations for each
condition are shown in supplementary material tables. Table 1 shows the attentional effects
on RTs in self and friend conditions. The correlation coefficients between the attentional
effects in self or friend condition (Fan et al., 2009), are also shown in the supplementary
materials.

Table 1. Means and standard deviations of attentional effects in self and friend conditions.

Alerting  Validity Orienting Disengaging Conflict

Self Mean 58" 152" 63" 89" 102"
SD 42 53 33 45 31

Friend Mean 51 147" 73 757" 109"
SD 41 51 30 48 36

Alerting = No cue - Double cue; Validity = Invalid cue - Valid cue; Orienting = Double
cue - Valid cue; Disengaging = Invalid cue - Double cue; Conflict effect = Incongruent target
- Congruent target.

All attentional effects were significant with p <0.001 (2-tailed)

Effect of Associations on Alertness

The analysis for alertness showed a general benefit for both self- and friend-alerting cues
(double-cue) over the no-cue condition (ps < 0.001, see Table 1), suggesting that alerting

improved response speed following both self- and friend-related double cues.
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We then tested whether alerting cues (including self double-cue and friend double-cue
conditions) modulated flanker conflict, which was measured by subtracting the mean RT in
the incongruent condition from that of the congruent condition. The analysis on the double-
cue conditions revealed that there was a reduced flanker effect in the self-cue than in the
friend-cue conditions (friend vs. self: 122 vs. 102 ms, respectively), #34) = 2.34, p = 0.024,
d’=0.37. The result indicated that there was more efficient conflict processing in the self
double-cue than friend double-cue conditions. To verify whether the above effect was driven
by the processes involved in low- or high-conflict conditions (congruent vs. incongruent), we
conducted a repeated measures ANOVA on RT data with the two within-subject factors of
colour category (self vs. friend) and flanker judgement (congruent vs. incongruent). The
results revealed significant main effects of colour category, F(1, 34) = 5.23, p = 0.029, 5°=
0.13, and flanker judgement, F(1, 34)=330.20, p < 0.001, #*= 0.91. The two-way interaction
was also significant, F(1, 34) = 5.54, p = 0.024, #*= 0.14. Subsequent pairwise t-tests
demonstrated that there was a significant difference between the self and friend trials in the
flanker incongruent condition, #34) = 3.41, p = 0.002, 4’= 0.60; in contrast, there was no

significant difference in the flanker congruent condition, #34) <1 (BFi0 =0.18, see Fig. 3a).
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Effect of Associations on Orienting
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To examine the modulation of self-relatedness on orienting, we conducted a repeated
measures three-way ANOVA on the single-cue conditions only, with colour category (self vs.
friend), spatial cue (valid vs. invalid), and flanker judgement (congruent vs. incongruent) as
within-subject factors (see Fig. 3b). The analysis demonstrated significant main effects of
spatial cue, F(1, 34) = 368.54, p <0.001, #*= 0.92, and flanker judgement, F(1, 34) = 300.60,
p <0.001, #2=0.90. The effect of colour category was not significant, F(1, 34) = 1.65, p =
0.208. The two-way interactions between colour category and spatial cue, colour category
and flanker, and spatial cue and flanker were not significant (F#(1, 34) <1; F(1,34)=2.47,p
=0.125, =0.07; F(1,34)=1.11, p = 0.299, n* = 0.03). There was a significant three-way
interaction, F(1, 34) = 5.01, p = 0.032, *=0.13.

The three-way interaction was broken down for the invalid and valid trials. In the invalid
condition, there was a significant interaction between colour category and flanker judgement,
F(1,34)=4.68, p = 0.038, 2= 0.12 (Fig. 3b). Follow-up t-tests revealed that the valid cues
failed to show any significant effect, F(1, 34) = 1.18, p = 0.286, > = 0.03, but there was a
general benefit from both self and friend valid spatial cues over the double-cue condition,
indicating that both self and friend valid spatial cues enhanced target performance compared
to the double-cue condition (see ps < 0.01, Table 1). The analysis of invalid self-cues
disrupted performance relative to friend-cues in the flanker incongruent condition, #34) =
2.44, p = 0.020, &’= 0.41, while there was no difference between invalid self- and friend-cues
in the flanker congruent condition. These results indicate that when the self-related colour
acts as an invalid cue it hurts task performance more than friend-related colours; when acting

as valid cues, both self and friend colours comparably facilitated task performance.
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Discussion

Using the revised ANT combined with the self-association task, the current study
investigated the effect of self-relatedness on attentional functions (alertness and orienting) by
presenting self-related cues before the target. In line with previous studies (Sui et al., 2012),
there were faster and more accurate responses to stimuli related to the self than friend in the
self-association task, confirming the presence of self-prioritization effect. In the ANT, we
observed that both double and valid (self and friend) cues improved performance by speeding
up responses to the targets, consistent with prior studies (Fan et al., 2009). Furthermore, the
analysis of flanker conflict revealed that relative to friend-alerting cues, self-related alerting
cues facilitated responses to the targets under the high conflict condition (with incongruent
flankers). There was also a larger interference from invalid self-cues than from invalid friend-
cues, specifically in the high conflict condition. These results indicated that when there is
more difficult processing slowing down the responses to the targets, as occurs in the high
conflict condition, then self-related cues modulate both alertness and attentional orientation
by top-down salience. With low-conflict flankers, in contrast, there were no differences
between self-cue and friend-cue conditions.

The current study showed a general benefit for both self- and friend-alerting cues over
the no-cue condition and for valid self and friend spatial cues over the double cue condition.
The comparable modulation by self- and friend-cues on alerting and orienting may partly
reflect the effects of personal significance and familiarity (i.e., one’s self and close others) on
attention, consistent with previous studies showing that self-related stimuli and stimuli
associated with personally close others comparably enhanced spatial attention relative to a
neutral condition in patients with visual extinction (e.g., Sui & Humphreys, 2017). In the

current study, personal relevance/familiarity may enhance the social salience of cues related
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320

321

322
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to self and friend, which were both sufficient to facilitate responses to the upcoming target
presented at the same location over the baseline condition; thus, there was no self-related
effect that provided an advantage over the friend condition. Another account is also possible
that the colour cues themselves draw attention and leave no opportunity for self-related cues
to make any additional contribution to performance when the response to the target was
relatively simple to compute. Indeed, the overall RTs were faster in the double- and valid cue
conditions, irrespective of the colour associations.

In a patient study (Sui & Humphreys, 2017), the authors found that visual extinction
patients demonstrated an advantage in self-related relative to friend-related conditions in the
impaired visual field, only when the self- and friend-related stimuli were presented in
competition, and that there was no difference between self-neutral and friend-neutral pairing
competition conditions. The result indicated that the emergence of a self-specific modulation
of spatial attention might depend on task demand. This previous finding was in line with the
current result that compared to friend-alerting cues, self-alerting cues facilitated RTs only in
the high demand context (incongruent flanker condition) (e.g., Landman & Steenbergen,
2020). In addition, we observed that both self and friend alerting signals exerted a detrimental
effect on stimulus processing when a conflict occurred (incongruent) compared to when no
conflict occurred (congruent), consistent with previous studies (e.g., Fan et al., 2002;
Weinbach & Henik, 2012). It has been suggested that alerting cues increase arousal by
eliciting a global accessing bias through which distractors were processed at these attended
locations, leading to larger interference effects (e.g., Fan et al., 2002). Interestingly, in the
incongruent condition, our result showed that self-alerting cues led to faster conflict
resolution than friend-alerting cues. The result might reflect that in addition to eliciting a

global accessing bias for distractors presented at attended locations, self-alerting signals

18



324

325

326

327

328

329

330

331

332

333

334

335

336

337

338

339

340

341

342

343

344

345

346

347

promoted attentional focus at the locations of the upcoming target (the center of rectangle
cues), which subsequently facilitated performance for the upcoming target. These results

were also consistent with previous studies showing that self-relatedness can promote arousal
and then enhance task performance in attention capture and recognition tasks (Bola et al.,
2020; Fan et al., 2013; Tacikowski, Cygan, & Nowicka, 2014; Tacikowski & Nowicka, 2010).

For orienting, invalid self cues hindered performance compared to the invalid friend cues,
specifically in the conflict situation (incongruent flanker condition). The results contradicted
previous studies which showed an interaction between cue validity effects and self-
relatedness (e.g., Alexopoulos et al., 2012). The conflicting results might reflect lower task
demands in Alexopoulos et al.’s study, where participants were required to report the location
of a letter (‘O’) in one of the four locations or detect a target (‘arrow’). In contrast, the
participants in the present study had to judge the orientation of the target surrounded by four
distractors. Another difference is that the present study did not manipulate the cue-target
interval, which was a factor typically manipulated in the previous studies. The current results
might reflect that invalid self-cues attract and hold spatial attention more strongly than friend
cues, and disengaging attention from invalid cue locations disrupts performance with
demanding targets when they appear in the opposite location. An important boundary
condition is that the self-relevance effect is observed only when processing demands for the
target are high.

The current results showing that self-relevant cues increase alerting and influence
orienting have support from neuroimaging studies. For example, a recent study has shown
differences in neural activity between self- and neutral-cue conditions under valid and invalid
conditions (Zhao et al., 2018). The authors found that neural activity in the dorsal and ventral

frontoparietal networks (attentional control networks, including the superior parietal lobule
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and the right temporoparietal junction) was increased by self cues in the valid condition than
in the invalid condition. Alzueta et al. (2020) manipulated the levels of familiarity in faces of
the same gender and compared the gamma-band power in brain regions that engage in face
processing. The results showed a greater and sustained decrease in alpha-beta power during
processing self faces than the faces of familiar and unfamiliar others. The researchers argued
that a person’s own face could trigger a special attentional mechanism that regulates activity
in cortical areas dedicated to facial perception and that the effect was self-specific and could
not be explained by familiarity. They proposed that self-bias effects in orienting might be
restricted to attentional control in visual selection driven by a top-down attentional control
mechanism, which might facilitate further processing of personally relevant events.
Additional evidence comes from neuropsychological studies showing the interaction between
executive control and automaticity of self-processing. For example, brain damage in the
dorsal frontoparietal cortex (associated with executive control) led to enhanced self-bias in
memory due to an exaggerated effect of strong attentional signals, while brain lesions in the
ventral prefrontal cortex, a region associated with self-evaluation, led to a decreased self-bias
(Sui, Enock et al., 2015).

In conclusion, the present results indicated that the presence of self-related cues
preceding a target modulated alertness and orienting, specifically in conflict situations. We
interpret this result as evidence that self-relevance enhances attention intensity, which can
lead to opposite consequences, either facilitating task performance when the upcoming target
falls in the same location, or disrupting performance when a demanding target falls outside
these locations. There is no difference between self and friend cues in the low conflict
conditions. The current results indicate that self salience of stimuli impacts how attention is

distributed, and consequently, how subsequent information is processed.
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